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Appendix F 
Manufacturer 's Specifications 

andor Operation Manuals 

Collection Sump Submersible Pump 
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100 Gallon Mix Tank 
Odor Control System 
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Autodialer 
Control Devices 
Flow Meter 
Pipes 
Thermostat 
Ceiling Ventilator 
Forced Air Heater 
Sump Pump 



Collection Sump Submersible Pump 



Installation and i 

~ p e i a t  ion . I! h, .d , ., I 
Instructions * 
Goulds. 

re L A  

3885 
38850 
3886 
3886D 
IMPORTANT 
1 Inspect un~t for damage Report damage 'o carrier 
2 E1ec::ical supply must be a separate orarch clrcult ~ i t h  proper fuses or 

clrcut breakers wire size etc con fo r~ lcq  to Natlcnal and Local Elec- 
ir~cal Codes. Power supply voltage, phzsz-lnd conrrcis must match 
pump nameolate. 

3 Always disconnect electrical power suppiy ;&hen handling pump or 
~On t ro !~ .  

4 Do not use pump in swimmlng pools or hazsrdous !iqulds. 
5. Liquid temperature not to exceed 160°F i l l OC)  

6. Do not remove ground prong or use edensiori cords. 
7. Use Goulds Pumps accessories. 

Pump & Piping 
1. Thread discharge pipe into discnarje connection. If a check valve is 

used try to avoid installing it vertically. Position horizontally or at a 
4 5 O  angle with valve pivot on !op. This guards against small solids 
lodging on valve preventingit from opening. Drill a 3/16" hole in die 
charge pipe 2" above pump discharge connection to prevent air lock- 
ing the pump. A gate valve should be installed in the system, after the 
check valve, to permit removal cf pump or check valve for servicing. A 
union should be installed between check valve and pump. 

2. Rotation: Check rotation after wiring is complete. Rotation must be 
counter-clockwise looking into pump suction. 
Caution: Do not feel for rotation. Will cause severe iniurv. . - 

3. Single-phase pumps have built-in thermal overload protection 
with automatic reset. Three-phase unlts must be protected by a 
starter with proper overload protection: 

.i 
.--3- -.. 

. . - ;&%'.. 
2, 7. .'-'- -. - %.. 

-.':<$,.. - . ... 
' 4 . -- 

. . - .  

Basin 
Basin snould have a Siur5:d 2ctlom to glve egs 3f pump adequate 
port ~ e g  qelght ?lesiates :LCD above 3ot:cr; ;i 3asin :o allow efflue 
'eacn SLC:IO~ 3cening 

Basin Cover 

sirip from gasket and 
prpss onto recessed 
portron of Sasin rim 

\Nith 3 pointed rool. 
poke ncles [hrough 
gasket ,nto iapoea 
holes. Do not damage 
threads. 9oute elec- 
trical cords rhrough 
appropriate openlng 
in Sasin cover. 

i : t  basin cover over aischarce 31pe Power cords ars sealed filth spl~ 
rubber stopper Rubber rlng 1s placed over discharge pipe and corn 
pressed between prpe and cover by the flange (chamfered s~de dow 
form a seal Thread vent plpe ,nto flange on basln cover 

Manual Operation 
On pumps equ~pped with a molded plug. Insert into a suitable outlet 
trolled by a switch. If a separate controller is used. turn "Hand-Off-, 
switch to "Hand" oueration. 

Automatic Operation ' 

1. Diaphragm Control Switch: A pressure activated switch providir 
automatic operation with 6" differential in liquid level. Turns on wht 
liquid is 10" above bottom of sw~tch and turns off at 4" above botl 
switch. 
Caution: This switch has a vent tube which must be unobstructed 2 
protected from molsture, dirt. etc. Mount power cord so vent tube 
down. 
NOTE: '/3-'/2HP, I@ pumps require Switch only. 

%-2HP, 16 pumps require a Contactor. 
All 3p pumps require a Mag Starter. 

2. Mercury Switches: Single float switches. As the liquid-level rise 
falls, the float changes angle until the mercury switch makes or bn 
circuit. See NOTE 1A above. 

Float 

ModeL Rating 

Single or 
Three Phase 

~ 2 - 5  

A2-6 

*. 
A2-7 

Direct Con- . 

nection. Dif- 
ferential Level 

Pilot-Dua, 
, Differential 

Level - 

, i/,-~/~ 

'/3+4 

1'3-s 

or Starter 

l lSV.l Phase 

230 V.l Phase 

- Single or 
F r e e  Phase 

" wlcontactor 
or Starter 

39 
S a  
Pb 

B ~ I  
Le; 



Specifically designed for the 
following uses: 

Homes 
Farms 
Trailer courts 
Motels 
Schools 
Hospitals 
Industry 
Effluent systems 

Pump: 
Solids handling capabilities: 
3/1" maximum. 
Discharge size: 2' NPT. 
Capacities: up to 1 1 4 GPM. 
Total heads: up to 123 feet TDH. 
Mechanical seal: 
carbon-rotary seatlceramic- 
stationary seat, 300 series 
stainless steel metal 
parts, BUNA-N elastomers. 
Temperature: 
104OF (40°C) continuous 
1 40°F (60°C) intermittent. 
Fasteners: 300 series stainless 
steel. 
Capable of running dry without 
damage to components. 

w 

Motor: 
Single phase: 'A HP, 115 or 
230 V 60 Hz, 1750 RPM; 
'/Z H P, 1 1 5V, 60 HZ, 3500 RPM; 
Y2 HP - 1 !A HP, 230 V, 60 HZ, 
3500 RPM. 
Built-in overload with automatic 
reset. 
Class B insulation. 

* Three Phase: H HP - 1 H HP 
208/230 V, 460 V, 60 Hz, 
3500 RPM. 
Class B insulation, overload 
protection must be provided in 
starter unit. 
Shaft: threaded, 400 series 
stainless steel. 
Bearings: ball bearings upper 
and lower. 
Power cord: 20 foot standard 
length (optional lengths 
available). 
Single Phase: H and H HP-16/3 
SJTO with three prong plug. 
% - 1 '/2 HP-1413 ST0 with 
bare leads. 
Three phase: '/z - 1 !4 HP-1414 
ST0 with bare leads. 
On CSA listed models - 20 foot 
length SJW and STW are 
standard. 

Goulds 

Submersible 
Effluent 
Pumps 

5 L  -5X0 SUBUERSlBLE N U P  
CUSSlANOllON?ANO 

m zsnffi ueow~oa~~s. ,nc. 

FEATURES 

Impeller: Cast iron, semi-open, 
non-clog with pump-out vanes for 
mechanical seal protection. Balance 
for smooth operation. Bronze 
impeller available as an option. 

Casing: Cast iron volute type for 
maximum efficiency. 2" NPT 
discharge adaptable for slide rail 
systems. 

Mechanical Seal: Ceramic vs 
carbon sealing faces. Stainless st% 
metal parts, BLINA-N elastomers. 

Shaft: Corrosion-resistant 
stainless steel. Threaded design. 
Locknut on three phase models to 
guard against component damage 
on accidental reverse rotation. 

Motor: Fully submerged in high- 
grade turbine oil for lubrication and 
efficient heat transfer. 

Designed for Continuous 
Operation: Pump ratings are 
within the motor manufacturets 
recommended working limits, can 
be operated continuously without 
damage. 

Bearings: Upper and lower heal 
duty ball bearing construction. 

Power Cable: Severe duty ratec 
oil and water resistant. Epoxy seal 
on motor-end provides secondary 
moisture barrier in case of outer 
jacket damage and to prevent oil 
wicking. 

0-Ring: Assures positive Sean 
against contaminants and oil 



Goulds 

b e d  
4. Shaft 
5.  Motor 
6. Bearings - 

Upper& Lower m 
7. Power cable 
8.0-Rina 

MODELS 

Mas HP V o b  Phase Max. Amp. RPM Solldt W ( k )  
WEM11L 115 9.4 

EFFLUENT EJECTOR SYSTEM 

Effluent ejector system 
offers ease of ordering 
and installation. A single 
ordering number specifies 
a complete system 

-led tor most resi- 
. and commercial 

lrrhp ~d f luent pump 
e p p l i i .  

Package Includes: 
SubrnersiMe Ehent Pump. 
WE0311L 12LwWE0311M. 
12M. WE051 1HH. 12HH 
Mercury L w d  Cantml Switch 
A2-S (1 1 SV). A2-6 (230V) 
Basin A7-1001s 
Basin Caw A& 1 822 
Ch&t VJUI. AS2P 
odw No.: WE031 1L 
SW#1312L 
SWEW11M. SWHM12M. 
SWE051 1HH. SWE0512HH. 

Submersible 
Effluent 
Pumps 

PERFORMANCE RATINGS (galtans per minute) 

DIMENSIONS 

(All dimensions are in inches. Do not use for construction purposes.) 

D' %, %, %and 1 HP = 15'except for model WE0712H and WE1012H = l b ;  
1HHP = 1b 



- Cu rves 
Submersible Effluent 
Pumps 

METERS FEET 

0 1 

0 10 20 30 ma/h 

FLOW RATE 

GPM 

s a K n s a K n ~  Ow 

METERS FEET 

CAPACITY 



Disc Flow Meter 



I Model Industrial RCDL 

I Nutating Disc Meters 

Installation & I 
Operation Ma,nual 1 

C 
. , . t 

OM06742 
BadgerMeterJnc. A -  n h + ~  
Industrial Division . LbrrhlOQT 

Q 



Badger's RCDL pos ihe  displacement meters are one of the 
 st cost effective methods in metering industrial fluids. r 'RCDL meter's simple but efficient design assures high 

2- -'(racy and repeatability over the entire meter flow range. 

m a b l e  in five sizes. 112" through 2' for flows up to 170 
GPM, these meters are extremely rugged and reliable. 
Maintenance is seldom required, but if necessary, takes 
only a few minutes. All parts are designed and built of 
materials to meet your application, providing you with long 
life and a trouble-free, precision flow meter. 

To complement the RCDL meter line, Badger offers a 
complete line of accessories that includes totalizers, elec- 
tromechanical and electronic transmitters, rate of flow 
indicators and batchlprocess controllers. 

I 

1 Figure 1. 

The metering principle, known as positive displacement, is ! 
based on the continuous filling and discharging of the 
measuriqg chamber. Controlled clearances between the Liquid flowing through the meter chamber (A) causes a disc 
disc and the chamber insure precise measurement of each (B) to nutate or wobble. This motion. in turn, results in the 
volume cycle. As the disc nutates, the center spindle rotates rotation of a spindle (C) and drive magnet (D). Rotation is 
a magnet, whose movement is sensed through the meter transmitted through the wall of the meter to a second 
wall by a follower magnet or by various sensors. Each magnet (E) or varied style of sensor pickup. 
revolution of the magnet is equivalent to a fixed volume of 
fluid, which is converted to any engineering unit of measure 
for totalization. indication or process control. 

M e t e r  w ~ t h  T r a n s m ~ t t e r  M e t e r  w ~ t h  Reg is te r  

- -7 

t D j C &--- - 
if----- - 

m 
I- 

7 

-J - 1 ,  

1 - 
1 

-A- A e 

MODEL 25.35 & 70 MODEL 120 & 170 

I 
I 
i Meter 
! Model 

; M 25 

! I i 
! Meter 1 Flow 1 

Size i Range 1 Housing j End 
Inches i GPM , Material : Connections 

518 1:2 - 25 BZ or PL , NPT - Male 
Corros~on ! , 1 - 25 I Reststant Internal 

! 

I ! 
1 M 25 1 314 1.'2 - 3 0  BZor PL , NPT- Male 1 7.5 1 . i  3.3 4.4 

DIMENSIONS (INCHES) I 

1 1 - 30 Conorion ! 
ResiNnl internal 

' Approximate 
Weight 
Pounds 

Laying 
Length 

A 

7.5 1 . i  i 3.3 ! 4.4 5 

Center Line Register I Transmitter 
to Base I Height / Height 

B I C i  D 

i 
314 3,'4 - 35  

j M 4 0  1 13 .4  - 50 
1 1 - 70 

BZ NPT - Male 9.0 I , 1 .7 I 3 .6 5.0 6 

I 5 - 70 ResiNnl Internal ' 

M 120 1 1 112 , 2 - 120 ( BZ I NPT - Female 
= M 1 7 0 ;  2 2 - 1 7 0 )  BZ : NPT-Female 

5 

! 1 
12.62 1 2.4 4.5 6.0 
15.25 2.9 i 5.1 i 6.5 

PL ! NPT - Male 

' = Bronze; PL = Plastic 
w d e l 2 5  and Model 70are available with optional corrosion resistant internals: temperature limit with this option is increased 

on the bronze housing model to 250" F. 
Table 1 - Configuration and Specification Data for Model RCDL Disc Meters 

2 

1.9 3.8 i 5.5 
BZ or PL 1 NPT- Male 

Conosion , 

::::: 1 2.3 4 .2  1 5.6 1 2  



TURBO 

Model ER-6 (Remote Totalizer Only) 
Models ER-8 and ER-9 Meter Mount and Remote 
Digital Resettable Totalizer and 
Digital Rate of Flow Indicator 

DISC 

Repair Parts 

t 

i Bulletin No. IRP-07043 

L BadgerMeter,lnc. Industrial Division . P . ~ N O  ~401- 

4545 W. Brown Deer Road. P. 0. Box 23099 Milwaukee. W 53223-0099 
Telephone: (414) 355-0400 AH 6h 
Fax: (4 14) 355-7499 A I l d a t a . u ~ ~ c ) u ~ ~ ~  

ITEM 
NO. 

1 

1 
1 
1 

2 

7 

8 

8 
9 

9 

PART DESCRIPTION PART NUMBER 

ER-6 Register (with gasket, remote) 6301 9-001 

ER-7 Register (with gasket) 62025-001 

ER-8 Register (with gasket) 62822-001 
ER-9 Register (with gasket) 62822-002 

Battery (ER-6. ER-8 8 ER-9). 3V Lithium 62576-001 
Cover Screw 55046-1 71 

PART DESCRIPTION PART NUMBER - 
Drop Pipe 14711-131 

Reed Switch Assy-112' OP 627 19-001 

Reed Switch Assy-1.82' OP 62704-001 
Adapter Assy Complete 

with pickup, 2'83' Turbo 62897-001 
Adapter Assy Complete 

with pickup. 4' Turbo 62897-002 
Adapter Assy Complete with pickup. 
6' Turbo 62897-003 

Adapter Assy with screw (Disc) 62897-005 
Reed Switch Pickup Assy 

(Disc) with pad 62897-004 
4-20 rnA PC Board 58882-002 

3 

3 

4 

5 

5 

6 

Cover (Single) 621 18-001 
Cover (Dual) 621 18-006 

I 

9 

Housing Gasket 59833-001 

Housing (Meter Mount) 62233-002 

Housing (Remote); including remote 
screws and bracket 62918-001 

Conduit Nut 62027-0(] 1 

10 
11 

12 



I 

MODELS 2s. 35, m 
BOTTOM LOADS 

I 

Models 25,35,70,120 and 170 

518" - 2" Industrial Disc Meters - Bronze 

MODELS 120.170 =-20 
TOP LOADS 

Repair Parts 

Bulletin No. IRP-1044 

BadgerMeterJnc. ,F - ~ u r  NO. ~ 1 . ~ 1  . - , *  I-. '."ylPO 
Industrial Division .,. , a* - - q4dk- -;?+ - . m- 



Upon receipt of meter, perform the following: 

r- NOTE: If damage to the shipping container is  evident, 
request the carrier to be present when meter is  un- 

L packed. 

A .  Carefully open the sc:pping conratner. Remove all :ha 
casbioning material surr3unding !?a meter and carefuil:~ 
lift :he meter from the cont6iner. 

Retain all of the packing material for possible use in 
reshipment or storage of the meter. 

B. Visually inspect the meter and the accessory device 
for any physical damage such as scratches, loose or 
broken parts. or any other damage that may have occurred 
during shlpment of the product. 

NOTE: If damage is found upon receipt of the equipment, 
request inspection by the carrier's agent within 48 hours 
of the delivery. Then f i le a claim with the carrier. A claim 
for the equipment damaged in  transit is  the responsibil- 
ity of the customer. 

Any special instructions required for the installation and/ 
or electrical connection of any meter-mounted or free- 
standing accessory devices such as registers, pulse trans- 
mitters, and remote batch controllers. will be provided as 
a supplement to this manual. 

A. Please read the following instructions to become fa- 
miliar with the requirements and the recommended proce- 
dures involved. 

.- 
CAUTION: The meter must be operated i n  an application 
within the specified temperature range to obtain opti- 
mum accuracy and prevent damage to any internal 
components. 

L 
1. Verify the fluid operating temperature range is com- 

patible with the materials of construction of the 
meter received. 

CAUTION: The l i fe of the meter w i l l  be impaired i f  it i s  
operated at flow rates i n  excess of those indicated i n  the 
product specifications. 

2. If any solid material is present in the liquid, instal- 
lation of a strainer is recommended upstream of the 
meter. 

3. Locate the meter installation with consideration for 
sufficient space for cleaning and maintenance of 
the meter. 

B. Review the overall dimensions (including laying length 
requirements) of the meter as listed in Table 1 of this 
manual on page 2. If necessary, consideration may also 
need to be given for height dimensions including the meter 
mounted accessory. Then proceed as follows: 

1. Measure the overall length of the meter with the 
connection pieces attached to the inlet and outlet 
spuds of the meter. 

2. Be sure to provide this proper gap length in the 
facility piping. 

CAUTION: Excess gap length may cause excessive 
strain on connection assemblies. 

3. Remove theconnectionsand install one connection 
piece in each end of the facility pipe gap provided in 
step it2. Allow for the gaskets at the inlet and the 
outlet spuds of the meter. 

4. Install the meter making sure that the flow arrow 
marking on the meter housing is in the correct 
relationship to the direction of the fluid flow in the 
system. 

5. Tighten the meter connections. 

Note instructions on packaging from connection assem- 
bly when tightening. 

6. To relieve any possible strain on the facility piping 
that might be caused by the weight of any of the 
large size meters, i t  is recommended that consider- 
ation be given to incorporating a meter support to 
be placed under the housing of the meter. 

To ensure that the meter has been properly installed and 
operational: 

A. Slowly open the upstream valve to apply fluid pressure 
to the meter. Check the connections for any possible 
leakage. Retighten the connections as required. 

0. Perform a functional test of the meter utilizing the 
adjustment and calibration procedures that are included 
later in this manual. 



I n  general, the operation of  a Model RCDL disc meter i s  
either manually controlled or  accessory controlled. Manual 
, - ation applies t o  the applications employing hand- 

Iated valves or other manually activated, flow-regulat- 
: ?vices that are not functionally controlled by a meter 
M s o r y .  Accessory controlled operation applies to ap- 
plications when a meter accessory provides a signal out- 
put to activate andlor deactivate a valve or other f low 
control device. 

CAUTION: Valves contro l l ing the f lu id  f low through the 
meter should be opened and closed s lowly to prevent 
shock loads that may damage the meter measuring 
element. 

A. MANUAL OPERATION. The fol lowing procedures are 
for use in simple metering applications where the f low of 
fluid is controlled by hand-operated valves located up- 
stream and downstream of the meter. 

1. Slowly open the upstream valve to apply fluid to the 
meter. 

2. Slowly open the downstream valve to initiate the 
metering operation. 

3. Adjust downstream valve so the f low rate of the 
fluid does not exceed the maximum continuous 
f low rate specification of the meter. (Refer to Table 
1 of this manual.) 

.TE: On meters w i th  an accessory device providing a 
l iz ing indicator, the f low rate of the f lu id  can be 

W k e d  by t im ing the number of gal lons registered i n  
one minute. 

4. To stop metering. slowly close downstream valve; 
then close upstream valve. 

B. ACCESSORY CONTROLLED OPERATION. Operating 
procedures for accessory controlled applications are de- 
pendent on the specific function of that accessory em- 
ployed and its electrical interconnection with a f low control 
device or devices. Refer to the bulletin or bulletins cover- 
ing the applicable accessories for  specific operating in- 
structions (included as a supplement to this manual when 
required.) 

SHUTDOWN INSTRUCTIONS 

If the meter is to be shut down for an extended period of 
time. i t  IS recommended that the measuring chamber of 
the meter be thoroughly flushed out to prevent the settling 
out of undissolved soiids or the accumulation of corrosive 
deposits. 

PREVENTIVE MAINTENANCE 

Preventive maintenance consists of periodic inspection and 
cleaning procedures. 'The procedures should be performed 
at regular intervals and any defects discovered should be 

I 
corrected before further operation of the meter. 

PERIODIC INSPECTION 

A. Visually inspect meter and accessory for missing hard- 
ware, loose connections, broken register glass, damaged 
wiring, or other signs of wear or deterioration. Repair or 
replace components as required. 

8. Verify proper flow rate and pressure for meter. A loss in 
pressure. with the resulting flow rate decrease, may indicate 
the meter screen is clogged and requires cleaning. 

CLEANING 

Clean all dust, dirt, grease, moisture, or other foreign 
material from exterior of meter and applicable accessory. 

CALIBRATION CHECK AND ADJUSTMENT 

'The following instructions are provided toassist in perform- 
ing on-site calibration check andlor adjustment. 

ACCURACY TEST 

A. Place a test tank of known volume at output of meter. M 

B. Fill test tank to calibrated level. Make test run at same 
flow rate to be used in actual operation. 

C. Record quantity indicated on applicable accessory. 

D. Repeat test three times and average recorded results 

E. Perform the following calculations to determine percent 
of accuracy of meter-accessory combination. 

Qty. Indicated on Accessory 
x 100 = Meter Accuracy 

Actual Quantity in Test Tank 

Example 1. 

95 Gallons 
x 100 = 95O& Accuracy 

100 Gallons 

The meter-mounted accessory is slow and reading low so i t  
must be speeded up by a calibration adjustment. 

Example 2. 
104 Gallons 
-- x 100 = 104% Accuracy 
100 Gallons 

In this example. the meter accessory is fast and running 
high se i t  must be slowed down by calibration adjustment. 



CHANGE GEAR CALIBRATION SERVICING 

I f  the accuracy test of a meter-accessor] combination indi- 
cates that adjustment is required anc rhanae aears are the 
medium; proceed as follows: 

The f o l l o v ~ i ~ g  instructions are for remova.. nspection and 
installation of meter par?s,assemblies. ??ier to applicable 
illustrated parts list for part numbers o i  :omponents and 
ordering information. Accessory service and repair proce- 
dures are provided in literature specific :s :hat device. A. &move applicable Driver (Accessory) change gear and 

D r i x n  (Meter) change gear. 
METER ..\SSEhIBL\! 
These proczauies are i o i  drsassemol:~ :- :-? meter: NOTE: The number of teeth and outside diameter is 

stamped on each gear. 
A S h u ~  oi: iluia iloj:~ to Teter. Place ac-:a.:er under meter 
and relieve fluid pressure ~n the meter 31, iniformly loosen- 
ing bolts (bronze meteri or retaining ::rl; {plastic meterj. 
Fluid j ~ i l l  run out into container. 

B. Remove boits or reta~ning ring I N ~ ~ I I ?  nolding housing 
bottom in place. Remove 3ousing bottor.. Chamber assem- 
bly may drop from housing as bottom Is -?moved. 

Meter (Orlvrr)  Accessory (Ortvenl 
Change Gear change G~~~ 

- - - -, 
Magnetic Drive 

/- Gear Train C .  If chamber assembl;~ is out, set aside. If not. first 
remove chamber strap and then chamber assembly. 

., ' Adapter 

Figure 3 - Change Gear Locations on 
Model RCDL Meters 0 .  Remove meter screen. lnspect screen for dirt and cor- 

rosion. Clean or replace as necessav]. 
8. Calculate ratio of existing change gears as follows: 

E. Inspect the chamber assembly: 
No. of Teeth on Accessov] Change Gear 

Ratio = 
No. of Teeth on Meter Change Gear 

1. Check the disc in the chamberassembly forwarpage. 
cracks or wear. A severely worn disc can cause over 
delivery of the fluid being metered. 

C. Calculate new change gear ratio required by multiplying 
the ratio of existing change gears by the percent-of-meter 
accura'cy determined in the accurac:~ test. 

2. Check the thrust roller and thrust roller insert for 
excessive wear. 

Example 
12  Teeth 

Existing Change Gear Ratio = = .976 
33 Teeth 

After inspection, clean or replace the chamber assembly 
as necessary. If chamber is worn or corroded, i t  is always 
recommended that the entire chamber and disc assembly be 
replaced. 

Meter Accuracy = 95% 
- 95 

Corrected Change Gear Ratio = .976 x - = .927 
100 

F. Re-install housing chamberassembly. screen, chamber 
strap and bottom as follows: 

1. Assemble screen in proper location. 
D. If  change gear charts are available, select a new change 
gear combination that matches corrected change gear ratio. 
If new gears are not available, submit order for corrective 
change gears to nearest Badger Meter Representative or  
contact the Industrial Division of Badger Meter, Inc. 

2. Locate chamber assembly in proper orientation. Add 
chamber strap. 

3. Position housing bottom with the correct seal. (Re- 
placement of seal is always recommended.) 

NOTE: When ordering, specify ser ia l  number of meter, 
meter model and size, accessory device employed, num- 
ber of teeth and diameter of existing change gears, and 
corrected change gear ratio required. 

4. Assemble bolts or retaining ring and tighten. 

q E  
Loosen connection pieces slightly.Turn meter upside down, 
putting gravity on your side. This wil l  help eliminate the 
possibility of the chamber assembly and/or screen compo- 
nent dropping during disassembly and causing damage. 

E. Observe the position of old change gears on spindles 
before removing. Install new change gears on meter and 
accessory spindles and assemble accessory to meter. Care 
should be taken to obtain full mesh when assembling acces- 
sory to meter gear train adapter. Note position information 
from.old gears. 

RECALIBRATION 
After repair or replacement of a meter component or assem- 
bly, perform the calibration check and adjustment prOCe- 
dure to ensure that the meter is properly calibrated and will 
operate in accordance with published specifications. ELECTRONIC CALIBRATION 

lf ;lectronic scaling is the accessory medium for  calibration, 
see accessory technical brief for  instructions. 



Models 25 and 40 
Industrial Disc Meters - Thermoplastic 

Item No. I Part Description 

Shroud Assembly, Plastic 
(Cover, top and roll pin, no btm.) 
Register Assembly, U.S. Gallons 
Register Assembly, LiterslM3 
Shroud Assembly, Plastic 
(Cover, top, btm., roll pin) 
Pulse Transmitter Register RTR 
Coupling (Series 76 Register) 
Change Gear, Driver 
Change Gear, Driven 
Retaining Ring 
Gear Train (234:l) 
Gear Train (30: l )  
Housing, Mach. 
Gear Train Assy. (2343)  
Gear Train Assy. (30:l) 

Item No. Part Description 

Housing Bottom '0' Ring Seal 
Housing Bottom 
Retaining Ring 
Connection Assembly, 112' Plastic 
Connection Assembly, 314' Plastic 
Connection Assembly, 1" Plastic 
Connection Assembly, 112' Bronze 
Connection Assembly, 314' Bronze 
Connection Assembly, 1' Bronze 
Housing 518" x 112'. 7 112' LL 
Housing 518' x 314", 7 112" LL 
Housing 1 ' x 1 ", 10  314" LL 
Chamber and Disc Assembly, Plastic 
Chamber and Disc Assembly, LCP 
Chamber Retainer Strap 
Screen 



Models 25,35,40,70,120 and'170 
" - /3 518" - 2" Industrial Disc Meters - Bronze 

C; & 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - . . - - 
UCOELS 1. I S .  rO. 9 UCOELS 9. :m 

s o r i o u  LOADS 9 0 i T C Y  LOADS 

ltem No. 

1 

2 

3 

4 
7 
8 
9 
10 
11 
11 
12 
.I 3 
13 
14 

ltem No. 

15 
16 

17 
18 

19 
19A 
20 
2 1 

22 

23 
24 

Part Description 

Shroud Assembly, Plastic . 
(Cover, top & roll pin) (No btm.) 
Register Assembly, Gallons 
Register Assembly, LiterslM3 
Shroud Assembly, Plastic 
(Cover, top, btm. & roll pin) 
Pulse Transmitter Register RTR 
Coupling (Series 76 Reg.) 
Change Gear, Driver 
Change Gear Driven 
Retaining Ring 
Gear Train (234:l) 
Gear Train (30:l) 
Housing, Mach. 
Gear Train Assy. (234:l) 
Gear Train Assy. (30:l) 
Chamber & Disc Assy., Std. 
Chamber & Disc Assy., LCP 

Part Description 

Chamber Retainer Strap 
Spring Clip (High Temp. Only) 
(Model 25 and 70 Only) 
Screen 
Housing Gasket, Buna N 
Housing Gasket, Viton 
Housing Bopom 
Washers (6 needed) 
Housing Bolt 
Conn. Assembly (2) 112' 
Conn. Assembly (2) 314' 
Conn. Assembly (2) 1' 
Conn. Assembly (2) 1 112' 
Conn. Assembly (2) 2' 
Conn. Washer (1) 112' 
Conn. Washer (1) 314' 
Conn. Washer (1) 
Housing Top 
Bottom Seal *Om Ring 



Float Level Controls 



r Sealed steel tube mercury swi~eh 
Most trouble-free control ever designed. 
Far use in sewage and practieaf#y all chernic~i salutions. 
Designed for over one million cycles af cperacion. 
Weight outside float holds rw&h at any darfrad height in rump. 
Weighted cords prevent the f l a t s  fmm hanging up an rails, ladders and oher 
obstrudions under turbulent we* well condifions. 



r 
3900 Specifications 
GENERAL - Designed for op~mfing sewage pump; rc! 

mhd liquid I d  in sumps. Can dm be used to opercte 
alarms to indicate high water c o d i t i o n s  in sumps u to&, 

TYPES - 3906 C u d s  crrn be supplied wirh ncxmo,ly 
apen or noml?, dosed con-. 

Two opan controls are wed b contrd oprmtion 
of a single pump. Om c o d  is sei for hnn off Id an1 
ana cmd is x& for turn oa level. A rnognoric sbrter 3 r  

conkctor 4th a ading contact hdds the amit in c!!w 
lacel drops blow Lrn on control. 

Por  twopump operation 3 c a d s  are used; one fat tclm 
off, om b turn or: ocre pump, and rn turn on w 
pump. A? &kic ahwnator is supplied to ahemcts 
pump- 

Koml ly  closed withes ccn be supplied Tw pump : ~ p  
applicatio~s s d  n filling w&ce or dwcbed tat?ia. 
Nmolly il-ed swikhes are 3900- 1. 

SWITCH SPECIFICATION -The Mercury glass t~ba 
wlkh is manufoehrred by Honeyw$l-Micro Dhition a d  
hos ir rating of 12 AMPS at 1 IS or 230 Vdb, AC. 

POWER CORD - Is 2-con- #I 6 k b l e  ccrc' 
type SJO oilpmof, 3O-Vdt. 

FLOAT - The Mercury nvibch is potted in a wi& 
polyurethane Roat that is IeakprooF, roof c r . ? ~  
corrosion mistant b sewage ad nd! <h2. h u b  
bdory For use wih chemicals. 

WEIGHT - The cost iron d g h t  c o d  with baked x 
epoxy paint hdds witch in sump at desired kight. Height 
can be wily d i u d  hom Ihe svrfoce Sy miu'ng or 
kwcri he cord in he cord snubber. Weigh of specicc.: 
makria 7 s can be supplied for use in chemicals. 

SUPPORT BRACKET - A specid support brackat i s  
bdtedtoihejunctitm box(iFvsed),oltrew'soith&~rtn 
dixharge p ip .  8tacket hos plastic cord snubber that hoidt 
the witches ot he required height. Cards am spaad opsr 
to p m t  *gling. 



100 Gallon Mix Tank 



USR ELLIEBOOK 

vertical 
-; Bulk Storage Tanks 

l r r h n a n u f a c t c r r e d  from l i n e a r  polyethylene I n  one piece, s e a m l e s s  
construction, this tank series is deslgned f o r  e i t h e r  i n d o o r  o r  outdoor 
applications. T r a n s l u c e n t '  for convenient p r o d u c t  l e v e l  vlewlng. Flat 
bottom design provides f o r  easy and cost efficient ins ta l l a t i on .  

Two styles to choose from: 
IC - Cornmerclcil Serles is designed to hondle con !en ts  t h a t  h a v e  a 
rnaxlmum specific g r a v i t y  o f  1 5 at 73" 
IA - Industtial Series is designed to handle coprents tha: hcve a s p e c ~ f i c  
g r o v i w  o f  '1.9 at 73- i 

Excellent chem~col and Impact resatonce. Resin compl~ss wii? U.S Food ona Drug Admln- 
ohafion regulolron 2 1 CFR 177.1520 (c) 3. l and 3 2 See page 43 lor more lnforrnat~on 

54 SIZBS 45 gollons to 12,000 gallons. Molded In col~brotions Most slzes ore ovallable 
wrrn molaea In ne aown ston. Uu sfaalazea lor outdoor use 

S w r n ~ c  zons 4 reslralnt k~ ts  mallable. See pa 29 Comply with Federal Spill C o n t a ~ n m t  
40CFR 264 193 r q u ~ r e m a l l ,  see poger 25. 2 8 n a  27 D~maslonal a r m n p s  ova~lable 10, 
all lonks 
The awe0 of h~vucerrv  wnec wnn and lDnk c m  

S ~ E  MANWAY IC TANK IA TA*. FOE 
CAPACIN DIA. X HT (IN.) (IN) PART # PART t .. POINTS (11 

1 - 2 : TC1 1IA TClPF Tn 
?O x 38 I A I  8 - TCM38lA TCIPF Tn 

$5 LS x 38 3 - TN23381~ TClPF Tn 

75 + 23 x AO B - ~ ~ 2 2 4 9 1 ~  TCIPC Tn 
!DO i 3 : 6 A  8 - Tc236dlA TClV Tn 
;:0 25 a 35 (51 0 TC?%~IC TC55351A TCIPC.ir 
i 30 2: x 70 8 TC23761C TC237blA C 
16.5 5 1  rS8  8 ~ c 3  1 5 8 1 ~  TC3 1581A TCIPF.T~ 65 gal - 500 gal (46x76) and 550 gal 
220 55 x63 rs) 6 TC3563IC TC35631~ TClPF.Tr. 
300 35 7e 16 TN35781C - iCIPF.Tn 

(45x94). 650 gal. 750 gal have center 
30C 25 x e l  ib  rc?% I IC ~ ~ 3 5 8  I IA TCIPF.in rnanways (shown above). All others 
300 4; SF 8 lCA259lC ICd2501A TCIPF,ln 
IGQ c 5 x a  ; 6 ~cd5601c 1cd560t~ 

c F have offset manways. 
'P 305 dC x dB 10 TNW8lC - TCIPF.Tn 

5(30 db x 76 ; C fCd676lC TC46761A TCIPF.Tn 
500 48 x 7 1  : 6 y a 7 1 1 c  - TIP.T~ 
530 52 I 06 i 6 t C526blC iC526b1~ F 
sc[! 3r. x 42 16 7C6M2IC TcW2lA TC!PF.Tn 

_1_ 

550 45 x OA ? 3 :CA504lC TC45941A c i  
'Nt7421C - f \ 

550 $7 x A2 i 3 TClPF Tn 
650 5: K ?C i s  't56701C TC5t701A S . . , .._ .. 
700 ~ d ~ 6 0  : C 'C66601C TC64601A .. ,: 
7 50 L ? x  l:9 '6  :C750XlC TC?SCXlA TC!Pc In  4 s  2.:. 
B M  CE x ! 2 4  : 6 TC850X~C TC850XIA TC!PF.Tn (., 7% 

! 000 3L x 70 : 3 'N6A701C TN6A701A (2)  TCIPF.Tn 
-? ., 7i.f- '9 

1000 b4: 81 ; e  ?C6al lC T C m  1 IA ~C:PL ~n :w*, '.' $.>, 
l GOO 0; r 74 ;C TC697dlC TC607AlA C . : .. (..,P 
1\93 5 i  x 5 i  1 $ iN875 11C nU6751lA U, 1CIPF.Tn ?a: 
1150 ee x ;56 1, TC 1 1 SOlC TC 1 1 5 0 1 ~  TClPFTn -+.,.? 

.,.+ '. - 
1x9 r t h 5 2  i 6 :C36521C TC8b521A TCIPF Tn :Y - 
I ) re  ?N87581C - - .  -1 7 d w  5 -  x je  - e TCIPS m . - ., .. j 1 5L'C :Lx' !5 ' 5  'N '%IC TN 15001A (?\ TCIP: Tn ..,. +r 
t 52T ' A 7: IMOlC ?C ! 5COIA -.*. 

3 !:. TCIPF Tn 155: - .  1 b 5  ; 5 TN67CSIC TN87651A TCIP: Tn .. -" - ,-- . . ..j 
-.., . . . - 

! 7CC ?t t 74 I t .  'C967LlC TC8b7AlA TCIFF.Tn .. .:. . ' 
296s 5: x :ti4 i 5 :C20001C TC2C001A TCIP; m . :? 
? l K  5 7  x 5 ,  15 'N67871C TN8787lA ( 2 ;  TCl?c Tn 

. C. 

2ZX 52 r 36 : 5  TC969blC TCBbQbIA TClPF Tn 
256s 35 x 9F : 6 TNCS89lC fN058QlA (;: TClOi Tn 

, .  j 
28X ? 5  1 oe 16 TC95081C TCC5981n TCIPF7r 
30% 35 x '05 : b ?N3COOIC TNJOOOIA (21 TCI?F 'r 
3235 6 . -  

I I ; C TC32LXllC TC32001A TCI?F.In 
3690 D5 x :5b I t  TC3bOOIC TC3dOOlA TClPF ~ r .  
A03C $ 5  I :&C 16 - ?NdOOOlA (21 T! 
dG9C --  

- z  r :25 - - . - ?VdX 1 lC TNbW 1 IA 12, Tf rPF.?n 
cj3C i- I :!?5 ! $ TCL300!C TCd3001A ?CID;.Tn d5Ot :: I :$c , - TC45LIOC TC45001A ?CIPF.Tn 

.I_ 

. - -  50% - r  r 5 ' 16 TNSOOOIC TN50001A I?) TCI?F Tn . - -  560: c-  I 35 1 C rC5bCslC TC56001~ TCIF.!n 

1 
022c . - -  .- 

" d  1 Z L  a,. . -* ?&60001~ MbOM)IA (21 TCi': Tn 
5.502 4 w  I ~ A ;  : C  TKWOIC 
6832 

TN65001A 12) 1C:F.h 
' 2 ;  x 'St :C ?Ct8COlC TCbgcOl~ tCIP.Tn 

PC30 - L  I .Ad . 6 TNoOOOlC T N Q m A  (2) TCIF.Tn .. 
,.,:, '. 10.030 'L' x ',59 1c TlM)00lc T100001h (2) TClPJr , ..,,.r.q2,. ...-,,. i ... - 

32.L21 :' r :F2 ' C  1 1 XXX)IC T l  2OOOlA 12: TGIF Tn 

c08 COOes N-NY T-TY, hlL. C=CA. F=:L 3rPA In-'N 
How lo select I order tanks. me pago 33 



I Fiberglass Pressure Tanks - Conosion-Proof 

I Idea l  fo r  chemical  t rea tment  a n d  aggressive water  
condi t ions  

I Up to 119 gallon residential,  454 gallon 
commercial  

I Code a n d  non-code vessels avai lable 

I 3 y e a r  w a r r a n t y  

Seamless inner shell is FD.4 and/or NSF grade polyethylene 
nith an outer cover composed of miles of fiberglass filament 
covered with epoxy resin. Vertical tanks with replaceable 
polyethemethane air cells range from 15 gallon to 119 gallon 
in capacity. Universal vertical tanks without air cells, whch 
are used both for retention or hydropneumatic service, are 
available in 30. 40. 80, and 120 gallon capacities. Do not use 
the bladder tanks for shock loading. 

I Commercial and industrial models offer m k u m  operating 
pressure ratings up to 150 psig and capacities &om 119 gallon 
to 160 gallon in both AShE code and non-code models. 

I 5elected popular sizes utilized by small water systems are listed 
Selow. Call for information on other sizes and drawdown capaciv 

VERTICALLY MOUNTED FIBERCUSS TANKS 
SERVICE HT D WT PIPE I V P E  BLADDER CAPACITY PSlG in. in. Ibs. in. STOCKS EACH 

R E S I O E W L  
RESIOENTUL 
RESIDENTIAL 
RESlDENTlAL 
9NIVERSAL' 
UNIVERSAL' 
UNIVERSAL' 
COMMERCIAL 

I COMMERCIAL 
COMMERCIAL 

1 COMMERCIAL 

YES  
YES  
YES 
YES 
NO 
NC 
NO 
YES 
YES 
NO 
NO 

47 125 41 21 47 1% 27100 5285.45 
62 125 42 24 57 1% 27401 331.84 
87 125 55 24 n 1'14 27402 389.03 
119 125 74 24 112 l'k 27403 565.25 
10 75 32 16 35 1'14 27408 135.66 
80 75 67 21 43 1'14 27409 220.78 
120 75 73 24 63 1'14 27410 293.27 
200 125 80 30 214 2 27411 2.059.38 
270 125 81 36 302 2 27412 2.493.75 
200 125 80 30 183 2 27413 1.453.13 
270 125 81 36 240 2 27414 1.718.75 

I -To use the L'niiersal Tank as a hydropneumat~c tank, u e  
recommend thr ~~ptronal.  ~nternal l j  mounted White Water .Wig. -4rr 
i'olurnr Con:rot' cna' Top i>nt .Adapter below. 

I AIR VOLUME CONTROL 27420 525.54 
T3P VENT ADAPTER 27421 7.49 

Double Wall Bulk 
-rage Tanks 
Ttaese molded double walled tanks 
are  designed for  s t r i ngen t  
environmental concerns and  
codes. Outer containment tank 
capacity complies with federal 
r e g u l a t i o n  4 0 C F R - 2 6 4  
requirements. They are designed 
for both indoor and outdoor 
applications. Constructed of linear 
polyethylene. Resin complies with 
FDS regulation 21 CFR 177.1570 
(c i  3.1 & 3.2. Outer tank wall is -- - -~ -- 

translucent. Sis sizes ranging from 100 to 5000 gallons are 
currently avdable. It should be noted that you cannot install 
bulkhead fittings in the side of these double wall tanks. Call for 
more mformation. 

REFERENCE STOCK 165980 

GALLONS 

300 
550 
1200 
1700 
2200 
2800 
4500 

Bulk Storage Tanks 
Our bulk >-torage tanks are of linear 
polyethylene which is translucent for 
product viewing. Excellent chemical 
impact resis tance.  Molded-in 
calibrations. One piece/seamless 
construction. Popular  sizes are 
featured here. Many o ther  sizes 
available. 

STOCK# EACH 

Choose hrn  eight Merent  sn-les: vertical, horizontal, closed 
Lop. opes cop. fla: bottom. cone bottom. single wall, or double 
wall. Choose cross-linked polyethylene or polypropylene. 
Capac1tii.s to 12.000 gallons. 

To seiecr the right rank, p l e a  call us with the following 
informar:sn and we will quote you a delivered price: 

! Cz?ac:p- rzyge 
";quid ro 'k stored 
:3 L:,;.kd 3.-3erature 
4 (rt-tirts F~tangs requued - .  . 
s !:.Goor Ci~~aoor  
6 S?.ipping Zip Code 

I BULK STORAGE TANKS REFERENCE I69580 CALL MR W O E  1 



Transfer Pump 





I I I I I I I I 

0 5 10 15 20 25 30 35 f lhr  
CAPACITY (CAPACIDAD) 

NOTES. 
Not recommended for operation 
beyond printed H-Q curve. 

For critical application conditions 
consult factory. 

Not all combinations of motor. 
impeller and seal options are 
available for every pump model. 
Please check with G8L on non- 
cataloged numbers. 

NOTAS: 
No se recarnienda para 
funcionamiento superior al impreso 
en la curva H-a. 

Para condiciones de aplicaciones 
criticas consultar con la tibrica. 

No todas la combinaciones de las 
opciones de motor, impulsor y sell0 
estrin disponibles para cada modelo 
de bornbas. Por favor verifique con 
G 8 L  en 10s niimeros no 
catalogados. 



Repair 
Pa* 

hg-w NPT 

H a t  Shrink Tubing-1 RuK 
klodds Only 

c a w o r  cap 
cawcitff 
lnsukt i i  Comd0(-3 Flu% 

ModelsOnly 
Cffd%-A#3hasa , 

(Except =) 
Cord !kt-YrlK HP 1 ma4 

,,PI- Cord %-'h 6 h 
P) Yon (ExW CSA) 

Cord Stt-'h 6 %HP 1 RuK 
11s volt (E~WI CSA) 

Cord Set-'h 6 'h HP 1 P M a  
115 Volt-CSA 

Cord Set-'h 6 'h HP 1 RuK 

PAnT PART - 
no. w No. 

lac 10 
1JIS 

Motor Cova 
Impella Locknut4 hasa Only 
Qudw Bracket 

- 
m I 4  

m 1 5  

sm7 

sm7 

98095 
mu 
5809 
9811111 
59061 
5Q18D 

5-7 
SDDFb 
5809 

99061 
m 
m 
58081 
58111(L 

la170 

la171 

la79 

1K83 

la150 

la167 

2K13 
a(pg 

2Kn9 5 
2Kn8 , 
2Kn7 Z 
ams" 

aU71 mTZ 
a(273 
2 ~ 2 7 4  
rn s 
aU76 
au77 
4K12 
YUU 
W45 

-- , -  

sill 

9(113 

C u i n g 4  Medium (Y). High (W. 
H i i h m , H g d W d J I  

C & s i n g - m  1L -2 La 
H u d l H i i F W W O n l y  

Motor Cova-Ih HP nd % ,,P 
Single ma4 

MotW COVU-X HP-1 MP ThrW 
Phase 

 mot^ COVU-'A HP-1% HP Sngk 
nd l'hW Rvcrhas4 

Stuffing 6ax 
lmpslkrW8hHP 
l W h ' h , , P m  
I e % , , P W M  
ImQeUa 1 HP 'WIIElO(H) 
lmpelkrlHHP'WIIEIS0 
menera,,~w~imtw 
I W ~ ~ K , , P ' W I I E ~ ~ ~  

Iwla All  'h HP 
lmpclkr'hHPw4H) 
Impsller 'A HPWEOlM 
lmpsller 1 HP WE~~(H) 
Impella 1% HP 'WIIElS(M 
ImWla'hHPWEOYHH) 
Impeller 1 K HP WE13l-H) 

Ball W r i n g  
 in Handle Asmbly  
Inurlating Oi l  (W.) 'h 6 Ih W 

6Pls.Req.; YclKHP8PtsReq. 
-0-F(mO 
Stn inRa l idkamb ly~ lHHP 

l p h W h M 3 m a 4  
Strain W i  Auan#y-'h Y HP 

1- 



~ c e c m r e s - 6 0 & 1 7 5 0 R P M  
ds Funciorraniento - W tk, 1750 RPM 

i Wl WE I1ST S b  Uamailo) 1 x lVi-6 I ~ ~ ~ : ~ o r r & a m a d c d ~ ~ o ~ e n ~ n b y o n d  

; RPM 1750 Curve (Curva) CNO233ROU 
vnLcd K(1 a ~ r n  

Mf3ElS FEET 
IQTk Ma se reoom~enda pafa l u n c ~ m m t o  s ~ e r ~ o f  a1 
moreso en 'a arm H-Q m c s ,  OIES I 1 

I I I I I 1 I I I I 

0 1 2 3 4 5 6 7 a 9 r M r  . 
CAPACITY (CAPACIOAO) 

Model NPE I2ST Size Uamaio) I!/* x l'h-6 i IOTL: ~ o t  rmmended for owation tqund 
printed H 4  a m .  i 

RPM 1750 Curve (Cum) CNO238R00 i mk m K retanienda para lunc~onamiento nrper~or a1 i 1 FEET 
PIES 

: ;moreso en la awva H d .  i 
. . . . . . . . . . .  - ----. - i  

. :  & . - ?  ; . . . . .  r '  ! 
NPSHm - FEET (PIES) , . , . .  . 7 , , 
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WE Close Coupled with Footed Mator, Expkbpud Wtas 
HFEAcopleCenadown~conPataqMetaresaR#b9deEapbsiBn 

FILL AND MNT 7 CARGA Y VALVU U\ 

IA. 

DRAIN PLUG Jh 
ENCHUFE DE DRENAJE Ye 

Dimensions - Determined by Pump, 
Oimensiones - Oeterminadas por la Bomba 

Available Motor Welghts and Dlmdacls, 
Pesos y Dimensionas Dtsponlbles del Mator 

Dimensions :n inches. *weights in pounds. 
Dimens~ones en pulgadas, pesos en libras 

Motor Waights, Pesos d d  Yotor 1 cw. 
HP 1 P h ,  MonaWcos 3 Pham, Tritisicos Lsagtb, 

OOP TEFC ' M P  : WP I TEFC I U P  1- 

IIMES: 
1. Pump will be shipped with top 
vertical d i i g e  position as standard. 
For other orientations, remove casing 
bolts. rotate d i i g e  to desired 
position, replace and tightef~ bnm 
bolts 10 5 - 6 1bs.R 

2. Motor dimensions may vary with 
motor manufacturn. 

9Y* 

10% 
11 

11% 

1 2 % ~  

% 16 21 47 1 19 i 18 ' 27 

3. Dimensions in inches. weights 
in oounds. 3 Ja 43 I 41 37 1 - ! 12% - 

Y, 19 24 i 41 ) 21 1 21 
1 22 26 1 49 1 23 1 21 

1 % 28 , 35 56 1 2 7  ! 27 

NUT AS: 
1. Las bombas se transportariln con 
la descarga vertical superior como 
esundar. Para obas orientaciones, 
retirar los tomillos de la carcass 
rotar h descarga a la posicidn 
deseada. y reernplazar y apretar la 
tomillos de 6mm a 5 - 6 libms-pies 

30 
30 

37 
2. Las dimensiones del motor 
puede que var'en con los 
fabricantes. 

2 33 39 6 0 ! 3 2 1 3 3  ( 4 4  

4. For explosion proof motor 3. Oimensiones en pulgadas. pesos 

dimensions consult factory for en libms. 

information. 4. Para las dimensions de los 

5. Not to be used for constmdon motors a prueba de explosi6n 

purposes unless certified. consultar con la Mbrica para 
infomibn. 

5. No usar para propbsitos de 
construccidn sin certificar. 



are end .;uction. single stage centrifugal pumps for general liquid 
transfer jtn ice. booster applicaticns. etc. Liquid-end construction 
is 311 .\IS1 Type 304 stainless steel. stamped and welded. Impellers 
are full? tnclosed. non-trimable to intermediate diameters. 
Casing.; ut fitted with ;l diffuser for efticiency and for negligible 
r~dicll shaft loading. 

Close-coupkd units have hTSL4 4SJ or 565 motors with C-face 
mounting m d  threaded shaft extension. Frame-mounted units can 
be coupled to motors through a spacer coupling, or belt driven. 

1.1. General 

1.1.1. Locate pump as n e x  liquid source & possible (below 
level of liquid for automatic operation -. 

- ,  1.1.2. Prottcr trom freezing or tlooding. . . - 
. *- 

2.1.3. .Allox ~dequate ,pact for ienicing m d  ventilSion. 

1.1.4. .All piping must be supported inde~ndent ly  of the -. 

pump. and must .-line-up" narurally. 

CAUTION 

1.1. Inspect unit for damage. Report any &age to canier/dealer 2.1.3. .Avoid unnecessw fitting. Select sizes to keep friction 
, '. 

immediately. t losses to a minimum. 

1.7. Electrical supply must be a separate branch circuit with fuses 7.7. Close-Coupled L'nits: - -  - 
or circuit breakers. wire sizes. etc.. per National and Local 
electrical codes. Install an dl-leg disconnect switch near pump. 

CAUTION 
.Always disconnect electrical power wbn handling pump 
or controls. ... 

?-. 

13. Motors must be wired fot proper 
diagram is on motor nameplate. Wire size must limit maximum 
voltage drop to 10% of nameplate voltage at motor terminals, or 
motor life an$ pump performance will be lowered. 

1.4. Alwaysuse hors&wer-rated switches.' confactor and starters. 
.? 

15. Motor Protection , 
15.1. Single-phase: Thermal protection for single-phase units 
is sometimes: built iii (check nameplate). If no built-in 
protection is provided use a contactor with a proper overload. 
Fusing is perinissible. 

1-52. Three-phase: Rovide three-leg protection with p m ~ r l y  
. .sized magnetic starter and thermal overloads. 

- Z.6. MaximumOperating Liiits: - 

s . . 

2.1.f.Xnits may be installed horizontally. incIinedorvertically. 

; * 3 CAUTION 
?Do not i;stall with motor below pump. Any leakage or 

condensation will affect the motor. 

l i q u i d  Temperatyfe: 2 12F ( 100 C) with standard seal. ' 
,3' ' 250 F (120 C) with optional high temp w. 

press;;ar- * 75 PSI. 
Starts &? w. 20. evenly distributed. . . 

22.2. Fouhdation must be Hat and substantial to eliminate 
strah when tightening bolts. Use rubber mounts to minimize 
noise and vibration. 

2.23. Tighten motor holddown bolts before connecting . 
piping to pump. 

23. Frame-Mounted Units: 

2.3.1. Bedplate must be grouted to a foundation with solid 
footing. Refer to Fig. I .  



2 3 3  Place unit in position on wedges located at four points 
(two below approximate center of driver and two below 
approximate &nter of pump). Adjust wedges to level unit. 
Level or plumb suction and discharge flanges. 

\3 .  Make sure bedplate is not distorted and final coupling 
h g n m e n t  can be made within the limits of movement of motor 

and by shimming, if necessary. 

23.4. Tighten foundation bolts finger tight and build dam 
around foundation. Pour grout under bedplate making sure the 
areas under pump and motor feet are filled solid. Allow grout 
to harden 48 hours before fully tightening foundation bolts. 

23.5. Tighten pump and motor holddown bolts before 
connecting the piping to pump. 

3.1. Low static suction lift and short. direct. suction piping is 
desired. For suction lift over 10 feet and liquid temperatures over 
120 F. consult pump performance curve for Net Positive Suction 
Head Required. 

32. Suction pipe must be at least as large as the suction connection 
of the pump. Smaller size will degrade performance. 

33. U larger pipe is required, an eccentric pipe reducer (with 
suaight side up) must be installed at the pump. 

3.1. Installation uith pump belou. source of supply: 

3.1.1. Install full flow isolation val\le in piping for inspection 
and maintenance. 

CAUTION 
Do not use suction isolation valve to throttle pump. 
- 

Tnstallation with pump above source of supply: 

e*3.3.1. Avoid air pockets. No part of piping should be higher 
than pump suction connection. Slope piping upward from 
liquid source. 

33.2. .%I1 joints must be airtight. 

353 .  Foot valve to be used only if necessary for priming. or 
to hold prime on intermittent service. 

35.4. Suction strainer open area must be at least triple the pipe 
area. 

3.6. Size of inlet from liquid source. and minimum submergence 
over inlet. must be sufficient to prevent air entering pump through 
vonexing. See Figs. 2-5 

3.7. Cse 3 4  \\ rap3 of Teflon tape to seal threaded connections. mm 
4 Dl+ 

Figure 2 Figure 3 
H 

4 I -GPM x 0.321 GPM r o 4085 
Area D-̂  

4.1. Arrangement must include a check valve located between a 
gate valve and the pump. The gate valve is for regulation of 
capacity. or for inspection of the pump or check valve. 
4.2. If an increaser is required. place beween check valve 
and pump. 

4.3. Use 3-4 uraps of Teflon tape to seal threaded connections. 

5.1. Close-Coupled Units: 
5.1.1. No field alignment necessary. 

5.2. Frame-Mounted Units: 
5.2.1. Even though the pump-motor unit may have a factory 
alignment. this could be disturbed in transit and must be 
checked prior to rumins. See Fig. 6. 

Figure 6 

5.2.2. Tishten all hold-down bolts before checking 
the ali,pnent. 
5.2.3. If re-ali-men1 is necessary. always move the motor. 
Shim as required. ! 
5.2.4. Parallel rnisali_ment - shafts with axis parallel but not 
concentric. Place dial indicator on one hub and rotate this hub 
360 degrees while taking readings on the outside diameter of 
the other hub. Parallel ali-pnent occurs when Total Indicator 
Reading is .@05". or less. 
5.2.5. Angular misalignment - shafts with axis concentric but 
not parallel. Place dial indicator on one hub and rotate this hub 
360 degrees while taking readings on the face of the other hub. 
Angular ali-ment is achieved when Total Lqdicator Reading 
is ,005". or less. 
5.2.6. Final alignment is achiewd urhen parallel and angular 
requirements are satisfied with motor hold-down bolts tight. 

CAUTION 
.4lwaps recheck both alignments after making an!. adjustment. 

- 

6.1. Correct rotation is right-hand cclocku,isr when viewed from 
the motor end I .  Switch power on and off quickl?. Observe shaft 
rotation. To change rotation: 

6.1.1. Single-phase molor: 5011-reversible. 
6.1.1. Thrzc-phase motor: Interchange an!. tu.o pou,er supply 
leads. 

7.1. Before -t.m!ng pump must tx ~ n m s d  (free of air and wctlon 
p~pe  full 01 Ilquld ~ n d  di\charpe \ d \ e  pan~all! open. 

CAUTION 
Pumped liquid pro\ ides lubrication. If pump is run dr?; 
rotating parts \I ill seize and mechanical seal will be damaged. 
Do not operate at or  near zero flow. Energ\ imparted to the 
liquid is cunrertctd into heat. Liquid ma! flash to \apor. 
Rotatinc par13 require liquid to prerent scoring o r  seiring. 



I{).J. R<~l.\.i'liibl) i the reLer\e ~lt '  Ji\a~semci:. . 7.2. \.lake complete check alter un~ t  is run nnder opttruting 
condition.\ and tenlperuturc. has .t~bilized. Chech for e.cplmsion 10.4. ()b,i.r~c' the t'ollou ing hen reassembiing the beruing frume: 
or piping. On t'rume-mcunrcd unity coupi i~g ulignment ma! h a ~ e  lI).4.1. Rcplace Ilp .;eal> i t  ,.born or damaged. 
chx~gecl due to the temperature JiifcrtntiA 5et~~cr .n  pump md 

lO.4.1. Rcplace ball beanngs illoo,e. rough or noisy *'rlnle:lt. niorcv. R~chcck ~ l i =  
<.L ~ C I I  r ~ t ~ t d .  

s. 1. C ' ~ ~ ~ ~ < - C ' O L I ~ I C < !  L 11:t. BJ!! ~ c . I ~ ! I : c \  .I:: : t , i : ~ [ ~ ~ l  if1 .IRL! .IF: ;fl :\[ 

yi?c ,;:o[or. TIlck .ire pc~;!.inc:~li~ '~:i-r:c.:!~.. . \ $ I  ;r<J>;f:c r ? q u : ~ < ~ !  

S.2. Fr:~r?~e-Llounted L RI[,: 

X.2.1. Beanng kame .houl~l :k rrt.;rccl-,-J e ~ e p  l . ( H ) O  houri or 
3 rnunrh internal. u h ~ c h e ~ e r  occur\ 5r.t. Lw a*? ,odium er 
lithium based grease. Fill until gre2.e ,-cmes out o l  relief 
titrings. or lip seal>. then %ipe off :\<t,j. 

8.2.'. Follow motor and coupling mmut'llcturers' lubrication 
~n.;rnicrioni. 
$2.3.  .-\lignment must be rechecked utter an) maintenance 
norh involving a n  disturbance ot':he unit. 

Complete disassembly of the unit will be described. Proceed only 
as far 2s required to perform the maintenance viork needed. 

9.1. Turn off power. 
9.1. Drain system. Flush it' necessary. 

9.3. Close-Coupled i'nits: Remove motor hold-doun bolts. 
Frame-Xlounted Units: Remove coupling. jpacer. coupling g u ~ d  
and kame hold-down bolts. 
9.4. Disassembly o l  Liquid End: 

9.4.1. Remove cusing bolts (370). 

sr 9.12. Remove back pull-out assembly from casing ( 100). 

9.4.3. Remove impeller locknut (304). 

CAUTION 
Do not insert screwdriver between impeller vanes to prevent 
retation of close-coupled units. Remove cap a t  opposite end 
of motor. A screwdriver slot o r  a pair of flats will be exposed. 
Using them will prevent impeller damage. 

9.4.4. Rernove impeller ( 101) by turning counter-clockwise 
when looking at the front of the pump. Protect hand with rag 
or glove. 

CAUTION 
Failure to remove the impeller in a counter-clockwise direction 
may damage threading on the impeller, shaft o r  both. 

9.4.5. With two pry bars 180 de-gees apart and inserted 
between the seal housing ( 184) and the motor adapter (108). 
carefully separate the two parts. The mechanical seal rotary 
unit (383) should come off the shaft with the seal housing. 
9.4.6. Push out the mechanical seal stationary seat from the 
motor side of the seal housing. 

95.  Disassembly of Bearing Frame: 

95.1. Remove bearing cover (109). 
95.2. Remove shaft assembly from frame (228). 

95.3. Remove lip seals ( 138 & 139) from bearing frame and 
bearing cover if worn and are being replaced. 

9 9 5 .  Use bearing puller or arbor press to remove ball bearings 

w ( 1  12 & 168). 

. I _ , I . . . .  

l , ) . ~ ,  , > I - , ~ : -  : :he r t~i I (n~ rng . L ~ I  r ,- : l , te~*;:"~ :he ! ,c i l l ,d-cn~~:  

10.3. 1. xi: ;~?tcilanic~I ,ex[ compor,er.r. :-::c.r kc !n :ocd 
i l ~ n d l r i ~ ~ n  or 1e3h~ge nla) result. R~plai;.men[ ot' complete 
.c.~l .i.\.c~~bl). ~ ~ h f n e \ . ? r  'ieal ha5 be-n r-nio~ed. i. ~ o o J  
,[anJ;ud prLlctlce. 

I t  i ,  ?ern~~ssible to use a light lubricmt. .uch as gl)cerin. to 
t';~c.iirtute uhicmbly. Do cot <ontaminate :he mechanical seal 
fa<i.\ ..L rth lubricant. 

10.5.:. In.,pel't ~ a s ~ n g  O-ring 15 1-3) 3rd replace i t  damaged. 
Thl, O-ring ma) be lubricated \cith pe:::-leum je l l  to ease 
~ , e m h l ~  
10.5.3. Inspect guidevane O-ring r 353 x d  replace i t '  ivorn. 

CAUTION 
Do not Lubricate guidevane O-ring (3491. Insure it is not 
pinched by the impeller on reassembly. 

10.6. Check reassembled unit lor binding. Correct as required. 
10.7. Tighten casing bolts in a star pattern to prevent O-ring bindinp 

' MOTOR NOT RUNNING 
(See causes I thru 6 )  
LITTLE OR NO LIQUID DELIVERED: 

; (See causes 7 thm 17) 
i POWER CONSCihIPTI0,N TOO. HIGH: 

(See causes 4. 17. 18. 19. 21) 
' EXCESSIVE NOISE AND VIBRATIOS: 

(See causes 4.6.9.  13. 15. 16. 18.20. 2 1.3-2) 
; PROBABLE CAUSE: 
I 1. Tripped thermal protector 
I 1. Open circuit breaker 
( 3. Blown fuse 
1 4. Rotating pans binding 

5. Motor wired improperly 
6. Defective motor 
7. Not primed 
8. Discharge plugged or valve closed 
9. Incorrect rotation 1 10. Foot valve too small. suction not submersed, inlet screen 

plugged. 
I 1 1 .  Low voltage 
I 12. Phase loss (3-phase only) 

. 13. Air or gasses in liquid 
13. System head too high 
15. NPSHA too low: 

Suction lift too high or suction losses excessive. Check 
with vacuum gauge. 

16. Impeller worn or plugged 
17. Incorrect impeller diameter 
18. Head too low causing excessive tlow rate 
19. Viscosity or specific gravity too high . 

20. Worn beahngs 
2 1. Pump or piping loose 1 22. Pump and motor misaligned - 

10.1. All parts should be cleaned before assembly. I 

10.2. Refer to parts list to identify required replacement items. 
Specify pump index or catalog number when ordering parts. 



N P E  

370 513 184 108 168 122  1 1 2  370C 
\ I 1 

Liquid End Components 
Item No. Description Materials 

100 Casing 
101 Impeller 
184 Seal Houslng AlSl 304 

Stainless Steel 
304 Impeller Locknut 
347 Gu~devane 

370 Socket Hd. Screws. Caslng AlSl304 S.S. 
383 Mechanical Seal " see chart 
408 Dram 8 Vent Plua. Casino AlSl304 S.S. 

r 1 

I Power End Comoonents 1 
108 1 Adapter I AlSl304 S.S 

, 109 1 Bear~ng Cover Cast Iron 
- - - - -  

I 112 Ball Bear~ng (Outboard) 1 Steel 
i 1 2 2 j l  
1 138 LID Seal (Inboard) I BunaISteal 
1 139 1 Lio Seal (Outboard) 1 BunaISteel 1 
t 

- ~ 

168 1 Ball Bearing (Inboard) Steel 

"Mechanical Seals-Item 383 I 

228 ( Bearing Frame 
1 361 
1 370C 

: Part No. i Service 1 Rotarv ! Stationarv ! Elastomer Metal Parts /crane Tvoe 1 

Cast Iron 
Snap Ring 1 Steel 
Hex. Hd. Cap Screw. Brg. Cvr. 1 Plated Steel 

/ 10K46 I Standard ! I Ceramic I Buna 
I 

1 371 I Hex. Hd. Cao Screw. Ada~ter  ! Plated Steel 

Option- / NI-Rer~st I EPR i ' Hloh Temo , fir! 10K24 Chemeical Carbon 

/i 
l°KS5 1 H i ~ h  Temp. , 

I Ceramic 
Vlton 

I 8 - I 

I 10K29 ! S ~ ~ ~ ~ ~ ; h /  S ~ I I C O ~  carbon i Buna 
I 

18-8 S.S. 

LIMITED M'ARRAKTY ; Thl, 1% ar.:-. .:?ri,:. 1 , ... - ~ i , i  rc!2lrd aicc...,r~z. n:~nulaclure~l and,o: supplied b? Gould> Pump-. In< ~ \\ :llcr \> ,l~'?:- !-ls'T 

; L . ,  I,., 1 . .  . , , . . .  ' . - " . -:-..a: . :.:~~i, :XI.;- :. . .- .,,n!:~t I 1l1c :ru~tior~zed dealer irom w h i m   he t q l ~ ~ y n i ~ l l :  a.1. flrlF1ll.: ', ?dr.'?~-<ll and furnl-h cc-.:?~c~< dcl.tll- rcg.~r.ilng 
I ~ ~ C L I J I : .  7 . t..:~:. . .: , ,  . . .  . ..,IIu\: .!,I\ \1;11~_111. . ... 1111 LIII~ILIII; G ~ ~ u l d \  CUXIO~C: Keln~~on. Dsp~nm~.n! .IIIL! 11. t l ~ ~ l : ~ r d : . ~ '  .'r+nuJilon. 
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~RGOULDS PUMPS 

I nstrucciones De Instalacion, 
operacion Y Mantenimiento 

NPE-F 
i a s  rnode~cs NPE icompacroj ]i NPE-F (monudo en marco) son 
bornbas ~enrr:?ugas de una crapa. dc succion u :a I  para el servicio de 
rransfe:enc:3 l e  !iqu~dos sn general. aplicac~occs de refuerzo de presion. 
::c. La ccnsr~ccion del cxaerno sumergido cs :& de AISI (Institute 

Norteamencano del Hierro y el Acero) de acero inoxidable Tipo 304. 
esnmpada :; soidada. Los ~rnpulsores son torairnente cerrados, y no se 
pueden reconar a diimeuos intcrrnedios. Las < a r c u s  e s t h  equipadas 
con un ditiisor para cricienc~a ]i que las cargas ndiales sem negligibles 
en el qe .  

Las u n ~ h d e s  compacus rienen rnorores >-EhLA 18J o 561, con 
rnonujc de car3 C !, extension roscada de! eje. i a s  unidades montadas 
en marco je pueden acoplar a 10s motores a mvks de un espaciador de 
acoplamienro. o ser accionadas por correa. 

1.1. Inspeccione si la unidad tiene dafios. Informe inmediatarnente de 
'C7 cualquier datio al transportista o al agente. 

1.2. La alimentacion eltcmca debe ser un circuit0 separado con 10s 
fusibles o intemptores automiticos. tamaiios de alambres. etc., de 
acuerdo con 10s Cdigos  Elecmcos Nacional y Local. Instale un 
intemptor de desconexion en todos 10s alambres cerca de la bomba 

Siempre desconecte la corriente e l h r i c a  cuando maneje la 
bomba o 10s controles. 
13 .  El cableado de 10s motores debe ser adecuado para la tension. El 
diagrama del cableado del motor esti  en la placa del fabricante del 
motor. El tamatio del 10s alambres debe limitar la h i m a  caida de 
tension a1 10% de la tension de la placa del fabricante en 10s 
terminales del motor, o la vida del motor y el rendmiento de la 
bomba se dsminuirh.  
1.4. Siempre use interruptores, contactores y mancadores con 
clasificacion de potencia nominal. 
15 .  Protection del motor 

1.5.1. Monofisico: La proteccion termica en las unidades 
monofisicas a veces esci incorporada (verifique la placa del 
fabricante). Si no se provee proteccion incorporada, use un 
contactor con la sobrecarga apropiada. Se permite usar fusible. 
15.2. Trifisico: Roporcione proteccion en 10s tres alambres con 
anancador magnetico de tamaiio apropiado y sobrrcargas 
ttnnicas. 

1.6. Lirnites mbimos de operacion: 

Temperatura del liquido: 2 10°F (lOO°C) con sello esthdar  
250°F (1 20°C) con sello de alta 

I temperatura opcional 
Resion: 75 liWpulg2 sues por bm 20. distribuidos unifommcnte 
1.7. La kpccci6n y el auntcnimiento regular aumcntarh la vida dc 
strvicio. EstaMczca el programa dc acucrdo al tiempo dc 
funcionamicnto. Refitrase a la Sccci6n 8. 

- 

2.1. Genemlidades 
1.1.1. Coloque !a bcrnba ran ierca de :a F~enre del liquido como 
sea posible (deb40 del nivel del liquido p a n  opemcion 
auromitica I. 

2.1.2. Proteja lie la congelacion o inundac~on. 
1.13. Deje espac~o libre adecuado pan, el jenicio y la ventilation. 
2.1.4. Toda la tuberia debe c s m  sopomda independientcmente de 
la bomba. y debe "csm alineada" namralmenre. 

PRECAUCION 
Xunca estire la tuberia en el lugar fonando Ias conexiones de la 
succion y descarga de la bomba. 

2.1.5. Evite 10s accesorios imecesarios. Selcccione 10s tamaiios 
para mantener las p&didas de tiiccion a1 minimo. 

2.2. Unidades compactas: 
2.2.1. Estas unidades pueden instalarse horizontalmente, inclinadas 
o verticalmente. 

PRECAUCION 
No instale con el motor debajo de la bomba. Cualquier fuga o 
condensacion afectara a1 motor. 

2.2.2. La cimentacion debe ser plana y substancial para eliminar la. 
deformaciones cuando se aprieten 10s pernos. Use montajes de 
goma para minimizar el ruido y las vibraciones. 

2.23. Apriete 10s pernos de sujecion del motor antes de con- la 
tuberia a la bomba 

2 3 .  Unidades montadas en marco: 
23.1. La placa de base debe estar unida, con !echada, a una 
cimentacion con zapata Glida. Vea la Fig. I .  

Agujsro para 
(114') t I 1. lechada P 1 . u  de bese 



13.2. Coloque la unidad en posicibn sobre las cufias ubicadas en cuatro 
pulltOS. (dOS apmximadamente debajo dcl a n t m  del motor y dos 

tc *j0 &I ccntro de h bornba). Ajuste 18s cuihs para 
-dad. Niwk o ponga *.rdd h b . h  de m i 6 n  y de 
&=w 
2.33. de que la dc bast no cstt distorsio 
pleda hacer la alineaci6n f d  del acoplamiento dentro de "YY" os limites 
:' ' -rovirniento del motor y poniendo dzas, si fuera n&o. 

Apriete con 10s dedos 10s panos & la cimentacibn y construya la 
*alrededor de la cimentaci6n. Viem la lechada debajo de la placa 
dc base a x g w i n d o x  de que las heas debajo de la b o m b  y de la pata 
&I motor esten bien rcllenas. Deje que la lecha& fragCe por 48 horas 
antes de apretar totalmente 10s pernos de la cimentacion. 

135. Apriete 10s pernos de sujecion de la y del motor antes de 
coneaar la tuberia a la bomba. 

3.1. Es deseable tener una tuberia de succion directa, corta y una altura 
de aspiracion estiitica baja. Para alturas de succion superiores a 10 pies 
y temperaturas del liquido superiores a I 20°F, consulte la cuwa de 
rcndimiento de la bomba para ver la Altura de Succion Positiva Neta 
rcquerida. 
3.2. La tuberia de succion debe ser por lo menos tan grande como la 
conexion de succion a la bomba. Un tamario mis  pequeiio disminuiri el 
rcndimiento. 
33. Si se requiere una ~ b e f i a  nxk grande. se debe instalar una 
reduccion excenmca (con el lado recto hacia arriba), en la bomba. 
3.4. Instalacion con la bomba abajo de la fuente de alimentacion: 

3.4.1. Instale en la tuberia una valvula de aislacion de t d o  el 
caudal para la inspeccion y mantenimiento. 

No use la valvula de aislacion de succion para estrangular la bomba. 
35. lnstalacion con la bomba arriba de la fuente de alimentacion: 

35.1. Evite las bolsas de aire. Ninguna de las partes de la tuberia 
debe ser mas alta que la conexion de succion de la bomba. Incline 
\a tuberia hacia arriba, partiendo de la fuente del liquido. 

-35.2. Todas las juntas deben ser estancas. 
353.  La valvula de pie debe usarsz solarnente si es necesario para 
el cebado o para mantener el cebado durante el servicio 
intermitente. 
3.5.4. El area abierta del colador de succion debe ser por lo menos 
el triple del area de la tuberia. 

3.6. El tamaiio de la entrada de la fuente del liquido. y la inrnersion 
minima sobre la succion. deben ser suficientes para impedir la ennada 
de aire a la bomba a traves de vortices. Vea las Figuras 2 a 5. 
3.7. Use 3 a 4 tueltas de cinta de Teflon para sellar las conexiones 
roscadas. 

I I 

Figura 3 

' 2 3 . 5 6  7 e  * m n V n u s s V  
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i r u  W 
Figurn 5 

4.1. La disposici6n &be incluir una d v u l a  & rctcacida ubicada cntrc . 
una viSlvula de compuerta y la bomba. La dvula  dc compucrta es para 
la regulacibn de la capacidad o para la inspecci6n de la bomba o dc la 
d v u l a  de rttcnci6n. 
43. Si sc rcquierc un aumentador, instale en* la vflvula & rrtmci6n y 
la bomba. 
43. Usc 3 a 4 weltas de cinta de Teflon para sellar las conexiones 
roxadas. 

5.1. Unidades compactas: 
5.1.1. No se necesita alinear en el c a m p  

5.2. Unidades montadas en marco: 
5.2.1. Aunque la unidad del motor y bomba pueda tener una 
alineacion de fabrica. esta pudo haberse alterado en rinsito Y debe 
verificarse antes de hacer funcionar. Vea la Figura 6. 

Paralelo 

5.2.2. Apriete todos 10s pernos de sujecion antes de verificar la 
alineacih. 
5.23. Si es necesario realinear, siempre mueva el motor. Ponga 
calzas sepin se requiem. 
5.2.4. Mala alineacion paralela (ejes con ejes paralelos pero no 
concentricos). Ponga el indicador de cuadrante en un cubo y gire 
este c u b  360" mientras hace lecturas en el diimeno exterior del 
,otro c u b .  La alineacion paralela se obtiene cuando la lectura 
indicada total es de 0.005" (0,127 mm) o menos. 
5.25. Mala alineacion angular (ejes con ejes concenmcos per0 no 
paralelos). Ponga el indicador de cuadrante en un c u b  y @re este 
cubo 360' mientras hace lecturas en la cara del otro c u b .  La 
alineacion angular se obtiene cuando la lectura indicada total es de 
0,005" (0.127 mm) o menos. 

5.2.6. La alineacion final se obtiene cuando se satisfacen 10s 
requerimientos de alineacion paralela y angular. con 10s pernos de 
sujecion del motor apretados. 

Siempre vuelva a verificar ambas alineaciones despues de hacer 
cualquier ajuste. 

- 

6.1. La rotacion correcta es a la derecha (en sentido dextrorso cuando se 
mira desde el estremo del motor). Encienda ): apague la coniente 
ripidamente. Observe la rotaclon del eje. Para cambiar la rotation: 

6.1.1. Morores monofasicos: No reversibles 
6.1.2. Motores mfasicos: lntercambie dos cualesquiera de 10s 
conductores de alimentacion de potencia. 

7.1. Antes de a.-rancar. se debe cebar la bomba (la tuberia de succi6n 
llena de liquid0 ? sin airel. )- abrir parcialmente la valvula de descarga. 

El liquido bombeado proporciona lubricacion. Si se hace funcionar - / 
la bomba en seco. Ias part= que giran se agarrotaran se daiiari el 
wllo mecinico. 50 haga funcionar con caudal muy bajo o c e r a  de 
cero. La  energia impartida a1 liquido w corn-ierte en -lor y el 
liquido puede convertirsc en vapor. Las partes giratorias requieren 4 

Liquido p a n  impedir la formaci6n de estrias o el agarrotamiento. 



7.1. H ~ g a  uncl venr'icai;on ~crncisrcl Jrspus.; ls qce 7 ~ ~ 3  CJRC:CT,JC~ J 

un~dacl bajo condiciones de operaclon y se n a y  esrabllizacfo la 
tempemtun. Verifiquz la expansibn de la mbena. En ills unidades 
monudas en marco la 3lineacion del acoplamtenro pudo haber carnbldo 
debido a la diferencial de temperarura entre el motor y la bomba. \'.;cl~a 
a verificar la alineacion. 

jon parre deI motor. Esrin IubCccldos permanenrerner,re y no rt.qu:sr-l 

engrass. 

8.2.1. El marco del cojinete jc debe volver 3 engrasar cad= :.t)c:ti 

horn o a intervalos de 3 mescs. el que m u m  pnmero. Cse Linl 

erasa $2  con base de socfia o litio. Llene hasta que la p m a  saigl .ic 
Ls graseras o de 10s sellos de reborde. luego limpie el exceso 
8.2.2. Siga Ias instrucclones de lubrication del fabricante del mctcr 
y de!  copla la mien to. 

8.23. La ~lineacion se dcbe volver a venficar despuCs de cua1qu;sr 
nabajo de rnantenirnienro que irnplique ~ l g u n a  alteration de la 
unicfad. 

Se descnbira el desmontaje completo de la unidad. Prosiga solamente 
hasta donde se requiera p a n  realizar el trabajo de manrenimiento 
necesano. 
9.1. Apague la alirnentacion elicrrica. 
9.2. Drene el sisrema. Lave con chorro. si es necesario. 
9 3 .  L'nidades compactas: Quite 10s pernos de sujecion del motor. 
Cnidades rnontadas en rnarco: Quite el acoplamiento. el espaciador. el 
resguardo del acoplam~ento y 10s pernos de sujecion del marco. 
9.4. Desmontaje del exnemo surnergido: 

9.4.1. Quire 10s pernos (370) de la carcasa. 
- . 9.4.2. Quite el conjunto de desmontaje de la caja de rodamientos de 

1 la carcasa ( 100). 
9.43. Quite la merca de seguridad (304) del irnpulsor. 

C- 
PRECAUCION 

N o  inserte un destornillador entre 10s ilabes del impulsor para 
impedir la rotacion de Ias unidades compactas. Quite la tapa en el 
lado opuesto del motor. Se expondri una ranura del destornillador o 
un par de filos normales a1 eje. Usindolos impedir i  daiios a1 
impulsor. 

9.4.4. Quite el irnpulsor (101 ) girando en sentido sinistrorso 
mirando al frente de la bomba. Protejase las manos con telas o 
guantes. 

No quitar el impulsor en sentido sinistrorso puede daiiar Ias roscas 
en el impulsor, el eje o en ambos. 

9.4.5. Con dos barras de hacer palanca separadas en 180 grados e 
insertadas entxe el alojamienro del sello (184) y el adaptador del 
motor ( l08), cuidadosamente separe las dos partes. La unidad 
giratoria del sello mecinico (383) debe salir dei eje con el 
alojamiento del sello. 
9.4.6. Empuje ahera el asienro estacionario del sello mecinico, del 
lado del motor del alojamiento del sello. 

9.5. Desrnontaje del marco del cojinere: 
9.5.1. Quite la tapa (109) del cojinete. 
9.5.2. Quite el conjunto del eje del marco (228). 
9 5 3 .  Quite 10s sellos de reborde (I38 y 139) del marco del 
cojinete y de la tapa del cojinete si estin desgastados y se estin 
cambiando. 

1 ' 
95.5. Use un extractor de cojinetes o prensa de eje para quitar 10s 
cojineta de bolas ( 1 I2 y 168). 

C 
10.1. Todas las piczas debcn limpiarsc antes &I montaje. 
10.2. Consulte la lista & piezas para identificar las piczas necesarias 
para la rcparaci6n. Espccifique la bomba o el n h e r o  de catAogo 
cuando pida las piezas. 

10.4. O b s e ~ e  io jigulcqrs m n d o  buelva a montar el marc0 del 
co~lne:e. 

10.4. 1 .  Cjmbie 10s. jellos de reborde si esdn desgastados 
dariados. 
10.4.:. C~rnbie los cojinetcs de bolas si esdn flojos. 6speros 
- u i d c \ ~ j  11 ~!r3r!os. 

I . .  . o ig::er,rs Zuando i u e l ~ a  a monnr el curremo 
;arnerg!ao. 

I 0.5. I .  To'odos !os cornponcnrcs del sello mecinico deben sstar en 
buenclj ~ondiciones o pueden haber fugas. Es buena prictica 
cstclndclr i amb~ar  :oJo cmjunto del sello en cualquier momento 
-n jue ;e h a y  quitado el selio. 
Sr permlte usar un lubticante ligero. tal corno ylicenna, pan 
hcllitar -I montaje. S o  contarnine las caras del ;ello rnecin~co col 
lubncclnre. 
10.5.2. Inspe:~!une -1 an1110 en 0 ( 5  13) d r l a  carcasa y carnb~elo . 
csra dariado E3re an1110 en 0 puede lubncarse con vaselina para 
hciiirar ei rr.LlntclJe 
10.53. !nspecc:one ? I  anillo en 0 (34s) del alabe directory 
c imbie!~  ji  esri desgsstado. 

No lubrique el anillo en 0 (349) del ilabe director.Asegurese de qu< 
no este pellizcado por el impulsor al volver a montar. 
10.6. Lrifique la unidad que volvio 3 montane viendo si e s d  
agarrota&. Comja segun se requiem. 
10.7. Apnere 10s pernos de la carcasa en un patron de estrella para 
impedir que se trabe el anillo en 0. 

MOTOR NO FL'NCIONA: 
(Vea las causas I a 6) 
E ~ R E G A  POCO 0 NADA DE L~QUIDO: 
(Vea (as causas 7 a 17) 

CONSUMO M W  ALTO DE CORRIENTE: 
(Vea las causas 4, 17, 18, 19, 23) 
EXCESIVO Rb7DO Y VIBRACIONES: 
(Vea 1as causas 4, 6, 9. 13, 15, 16, 18, 20, 2 1,22) 

CAUSA PROBABLE: 
I .  Protector termico del motor disparado 
2. Interruptor autornatico abierto 
3. Fusible quernado 

13.. 
14. 
IS. 

16. 
l,7. 
18. 
19. 
20. 
21. 
22. 

Partes giratorias agarrotadas 
Motor ma1 conectado 
Motor defectuoso -4 

Bomba no cebada 
Taponada la descarga o cerrada la dvula 
Rotacion incorrecta 
Vdvula de pie dernasiado pequeka. succion no sumergida, 
taponada la malla de entrada 
Tension baja 
Perdida de fase (trifkico solamente) 
Aire o gases en el liquid0 
Demasiado alta !a altura o carga del sistema 
Demasiado b j a  la ASPND; (altura de succi6n positiva mta 
disponible); ' 
D ~ i a d o ~  altura de aspiracion o crcesivas 1 s  pkd~dsr  
Venfique c calibrador de w i o .  
Impulsor dcsgastado o taponado 
Inconrcto el & e m  del impulsor 
Dcmasia& baja la dtura de descarga fausando caudal accsivo; 
Dcrnasiadk alta la viscosidad o gravedad espddfm I 

cojinct& kgastados 1 
Bomba o tub& flojas . I 

Bomba y motor ma1 alineados I 

i 



NPE 

SPE-F 

no. Dasri)si6a h m i a k s  
100 Carcasa 

101 lmpulsor 

184 Alojamiento del sello AISI A.I. 3M 

304 Tuerca de sepuridad del impulsor 

347 Alabe director 

349 Anillo en 0. Llabe director Buna-N 

370 Tornillos de cabeza hueca, carcasa AlSl A.I. XU 

383 Sello mecanico - vea el prlfico 

408 Tap6n de drenale y ventilation, carcasa AlSl A.I. 3M 

4128 Anillo en 0, taoon de drenaie v vemilacion Buna-N 
I . . 

513 1 Anillo en 0. carcasa 
I 1 

Buna-N 1 

I 
- 

Componentes de l  s m e m o  motr iz I 

112 I Cojinete de bolas lenernol 1 Acero 

I f 2  IEie AlSl A.I. 304 

1 228 1 Marco del cojinete 1 Hierro f u n d i d o l  

139 

139 

168 

I GAR ANT^ LIMITADA 
h p n n r l a  x apl~ca a todas l a  mmbas ? acccsonus relaaonados bbnudos  y/o m i n l m r d o s  por Goulds Pumps. Inc - wale S>SlcITIS I)lvtslon 

Selb de reborde l~nternol 

Selb de reborde (enernol 

Collnete de bolas (Interno) 

361 

370C 

371 

I Cualquln plcza o PIC= quc x cncucntrc dcfcctuosa dcntro dcl penodo dc gdnnria & rccmpluada sin cargo a1 cornpndor 0 2 c u a l q ~ l n  PmpiMrio subs~guicntc. durdntc cl  pcriodo dc 
prantia. El penodn dc earanr~a se% par dmc 11 2)  mcxs  a panlr dc la fccha dc instalaciim. o dicciocho (1 81 mcus dc la fccha dc fabnuciim. dc ambos cl quc expire primem. 

. . 

Bunalacero 

Bunalacero 

Acero 

agcntc autorizado dc dondc u cornpro ci  a u : W  onelnalmcntc y surnin~mar dctalles complaos 
dc gannlia utilizando el Dcpanamcnlo dc Rclaciones dcl Clicnlc dc Goulds y la olpanizacih dc su 

Anillo de resone 

Tornillo de casquete de cabeza hex.. 
ca pa coltnece 

Tornillo de casquete de cabeza hex.. 
adaprador 

I 8 p n n l i a  c~c luvc  l a )  La m n c  dc obn. uansponc y cortos rclac~onador incu~%dos por el c o n m l d o r  para poncr C' Cqulpc alcfa&mcnl~ dcfccruoso a dlsposlci6n dct accntc para la 
ccclon. f b !  l o r  COSlOS dc rclrs2:aclon ac cquipo rcparddo. (c) L a  costos dc reinsfalacion de q u ~ p o  dc rccmplazo I d l  Lor da50s cmergentcs dc cualquicr clau. Ic )  Rnmbolso por 

*didas causadar por 11 mlcrruDaor dcl scrvlclo. 

- 

Acero 

Acero enchapado 

Acero enchapado 

-- 

Formulario No. NPE-1'92 
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INTRODUCTION 

/ 
GENERAL DESCRIPTION 

e 
PULSA Series metering pumps are positive 
displacement, reciprocating pumps. They 
combine the high efficiency of plunger pumps 
with a diaphragm seal to  eliminate product 
leakage. Each pump consists of a power end 
and a liquid end separated by the hydraulically 
operated diaphragm. Individual pumps may 
vary in appearance due to various liquid ends, 
accessories and multiplexing. The basic 
principles of operation however, remain the 
same. 

PRINCIPLES OF OPERATION 

I. OVERALL OPERATION 

Figure 1 
A piston reciprocates within an accurately sized 
cylinder at a preset stroke length displacing an 
exact volume of liquid. This piston however 
does not pump various chemicals. It pumps a 
stable oil that has excellent lubricating 
qualities. A diaphragm separates the oil from 
the product pumped. The diaphragm is free to 
move within contoured support plates in exact 
response to the volume displaced by the piston. 
The diaphragm does no work but acts only as 
a separator. Consequently, the displacement 
of the oil is translated into an equal amount of 
product displacement. The reciprocating action 
of the piston causes the product to  enter 
through the suction check valve as the piston 
travels to the rear of its chamber. A like 
quantity of product is discharged through the 
discharge check valve on the forward stroke of 
the piston. 

11. COMPONENT OPERATION 

Figure 2 illustrates a typical model fitted wi th a 
flat diaphragm head and external stroke 
adjustment. As mentioned previously individual 
pumps may vary in appearance but the 
operating principles are the same. Study the 
figure carefully and become familiar with the 
function of the various subassemblies and the 
terminology used. 

A. Standard Flat Diaphragm Reagent Head 
Assembly 

Figure 3 shows a typical flat diaphragm 
reagent head assembly. This assembly, 
consists of reagent head, diaphragm and 
suction and discharge check valves. The 
head design protects the diaphragm and 
maximizes flow. The valves, inserted at the 
top and bottom of the head contain 
precision ground balls or disks that assure 
free liquid flow. The reagent head assembly 
is the only part of the pump to  come in 
contact with the liquid being pumped. 
Consequently proper maintenance of the 
reagent head assembly is critical for 
optimum pump performance. 

B. HYDRATUBE Reagent Head Assembly 

Figure 4 
The HYDRATUBE Head Assembly consists 
of a ductile iron casting which positions the 
HYDRATUBE and contains the intermediate 
liquid, a support plate to  protect the 
diaphragm from over-travel, and suction and 
discharge check valves. The HYDRATUBE 
is a flexible elastomer or PFA cylinder that 
confines and isolates the liquid pumped 
from any contact with the hydraulic system. 
The HYDRATUBE responds exactly to the 
action of the primary flat diaphragm through 
the medium of an inert intermediate liquid 
which can be selected for compatibility with 
the liquid pumped. 

Fig. 1 



C. Custom Head Assemblies 

Figure 5 
Certa~n appl icat~ons in~ io lve  conditions 
w h ~ c h  cannot be handled using a standard 
assembly. For these, Pulsafeeder offers a 
variety of  custom head assemblies. They 
use the same basic pans  as the standard 
assembly bu t  incorporate different mounting 
arrangements and sometimes multiple pans. 

D. Pump HeadiPiston Assembly 

Figure 6 
The pump head piston assembly mounts at  
the end of  the hydraulic oil reservoir 
referred t o  as the gearbox. This assembly Fig. 3 
contains the pumps hydraulic system which 
consists of  a pumphead, cylinder, piston 
assembly, diaphragm support  plate and 3 
valves referred t o  as the automatic bleeder, 
hydraulic makeup valve, and hydraulic 
bypass valve. The automatic bleed valve is 
located at  the t op  of  the pumphead and is 
used t o  remove gases f rom the hydraulic 
system. The hydraulic makeup valve, 
depending o n  the type, may  be located 
inside the gearbox or  externally be low the 
pumphead. It automatically replaces any 
hydraulic oil wh ich  is lost past the piston or 
through the automatic bleeder. The 
hydraulic bypass valve protects the pump 
f rom damage i n  case o f  system failure b y  
relieving any excess pressure in  the Fig. 4 
hydraulic system. Again depending o n  the 
type, it may  be  located inside the gearbox 
or externally o n  the pumphead. 
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. I E. Control Assembly 

By changing the length of the piston stroke in 
a pump, the amount of  product displaced can 
be increased or decreased. PULSA Series 
diaphragm metering pumps, Models 71 20 to 
8430 contain an adjustment mechanism which 
controls stroke length (Figure 7 ) .  The 
mechanism consists of an oscillating housing, 
a slider block which fits inside the housing and 
a connecting rod attached to  the block. The 
housing pivots on horizontal bearing pins and 
oscillates through a fixed arc f rom the action of  
the eccentric-driven rear connecting rod. The 
position of the block within the housing is 
adjustable (through manual or automatic 
control). Figure 2 shows a manual control 
assembly, rotating the external handwheel 
causes a threaded shaft in the housing tc  turn. 

CYLINDER 

DIAPHRAGM 
SUPPORT 

PLATE 

,--' . > 

Fig. 7 -_- 

This shaft is threaded through the block and 
raises or lowers the block as the handwheel is 
turned. When the block is centered on the 
pivot point of the housing it is motionless. As 
it is lowered off  center it develops increasing 
reciprocating movement (Figure 8) which is 
transmitted through the connecting rod. Side 
thrust on the piston is eliminated by  the use of 
a crosshead block which travels in a bore 
between the connecting rod and piston 
assembly. 
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F. Gear Ratio Assembly 
,/-- 

Pulsafeeder pumps are generally driven by 
ie a standard electric motor. The motor drives 

a set of worm gears which convert 
rotational speed into torque. They in turn 
power the eccentric shaft assembly that 
converts rotary t o  reciprocating motion. 

More than one pump can be driven through 
a single drive assembly. 'This is referred to  
as multiplexing. The pumps are mounted 
on a common base and one of t w o  drive 
arrangements is used. In the first (Figure 9) 
one pump acts as a driver and powers the 
other pumps through extended eccentric 
shafts. The driven pumps contain no worm 
gears. In the second arrangement (Figure 
10) an external gear reducer is used t o  drive 
all the pumps which again are connected 
through extended eccentric shafts. In this 
case none of the pumps contain worm 
gears. 

Whenever pumps are multiplexed they are 
set up  to  cycle in a specific sequence in 
order to  place a uniform load on the driver. 
Before disassembling the eccentric shaft 

P 
couplings, always note the relative position 
of each shaft so that they can be 
reassembled in the same position. 

Fig. 9 

Fig. 1 0  

EQUIPMENT INSPECTION 

Check all equipment for completeness against 
the order and for any evidence of shipping 
damage. Shortages or damage should be 
reported immediately to  the carrier and to  your 
PULSA Series representative. 

STORAGE INSTRUCTIONS 

I. SHORT TERM 

Storage of PULSA Series pump for up t o  1 2  
months after shipment is considered short 
term. Under this condition the recommended 
storage procedures are as follows: 

A. The pump should be stored indoors at room 
temperature in a dry environment. 

6. Pumps wi th a HYDRATUBE reagent head 
assembly are shipped with the diaphragm in 
the neutral position. It must be kept in this 
position during storage. Refer t o  MAIN- 
TENANCE. Section l l  6. 

C. The pump gearbox and hydraulic reservoir is 
to  be completely filled with PULSAlube oil 
within t w o  months after date of shipment. 



,-- 
D. The gearbox and hydraulic reservoir should 

C be inspected every 3 to 6 months. Maintain 
the oil level and assure tha: no water or 
condensate bu~lds up ~n the gearbox. If 
water or condensation IS  present, follow 
Procedure 11, Step A below 

E. It is recommended that the stroke length of 
the pump be adjusted to its midpoint and 
that the piston be manually cycled through 
3 to 6 cycles every 6 months. 

F. Prior to start-up, perform a complete 
inspection and then start up in accordance 
with instructions in this manual. 

II. LONG TERM 

For storage longer than 12  months in addition 
to the above, the following procedures should 
be followed. 

A. Every twelve months PULSAlube oil should 
be drained from the gearbox and hydraulic 
reservoir. The gearbox and hydraulic 
reservoir should be flushed with kerosene or 
petroleum base solvent, thoroughly dried 

hU out with a rag, and then refilled with fresh 
PULSAlube oil. 

B. Every twelve months the motor should be 
connected to a power source and the pump 
operated for a minimum of one hour. It is 
not necessary to have liquid in the reagent 
head during this operation but the suction 
and discharge pons must be open to  
atmosphere. 

After twelve months storage Pulsafeeder's 
warranty cannot cover such items as oil seals, 
gaskets, piston cups and other items which are 
subject to deterioration with age. If the pump 
has been in storage for longer than 12 months 
it is recommended that these items be replaced 
prior to going into service. Material and labor 
t o  recondition or replace this class of item is 
the purchaser's responsibility. For a one year 
service warranty after extended storage the 
refurbishment and equipment inspection must 
be done by a Pulsafeeder serviceman. 

INSTALLATION 

When selecting 3n installation site, or designing 
a skid package, consideration should be given 
to access in order to perform routine 
maintenance. 

PULSA Series pumps are designed to operate 
indoors or outdoors but it is desirable to 
provide a hood or covering for outdoor service. 
Alternate oil or external heating is requir.ed if 
ambient temperatures will be below 40°F 
(4.4'C). Check with the factory if concerned 
with the suitability of the operating 
environment. 

The pump must be rigidly bolted to a solid and 
flat foundation to minimize vibration. Vibration 
can loosen gaskets and pipe connections. 
When the pump is bolted down care must be 
taken to avoid distorting the base and affecting 
alignments. This is especially important for 
multiplex units. The pump must be level within 
2". This will assure that the oil in the gearbox 
is maintained at the correct level and that the 
check valves can operate properly. 

II. PIPING SYSTEM 

Figure 1 1  illustrates the piping system for a 
standard pump. Custom head assemblies 
require special piping arrangements, refer to  
separate instructions. Regardless of the 
arrangement required, all piping systems should 
include the following: 

A. Shut off valves and unions (or flanges) on 
the suction and discharge piping. This 
allows routine inspection of the check 
valves without draining long runs of piping. 
The shut off valves should open to full pipe 
line diameter. Ball valves are preferred (do 
not use needle valves). 

8.  An inlet strainer if the product is not a 
slurry. Pump check valves are susceptible 
to  d i n  and other contaminants unless 
designed for that service. Any 
accumulation can cause a malfunction. The 
strainer should be placed between the 
suction shut-off valve and the pump suction 
valve. The sizing must accommodate the 
f low rate and expected contamination, one 



hundred mesh screen is generally used. 

,, ' ~ 

C. Hangers and straps to  support piping. 

L 
Do not allow the weight of the piping to be 
supported by the valve housings or other 
portion of the reagent head, or leaks will 
occur. Where necessary provide for thermal 
expansion and contraction so that no strain 
is placed on the pump. 

D. Vacuum/pressure gauges in the suction and 
discharge lines are recommended in order to  
check system operation. All gauges should 
incorporate shut-off valves to isolate them 
when they are not being monitored. 

E. In addition, a separate process relief valve 
should be installed in the process piping to  
protect piping and sensitive process 
equipment. 

In assembly of piping, use pipe thread tape 
or similar compound compatible with the 
product being handled. Whether new or 
existing piping is used all lines should be 
flushed with a clean liquid and blown out 
with air before making final connections to  
the pump. Ensure that the flushing liquid is 

C compatible with the liquid to be pumped. 

SISCrARGE PRESSURE 
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, . 

Fig. 11 

III.SUCTION PRESSURE REQUIREMENTS 

Although PULSA Series metering pumps have 
the capability of suction lift, an installation will 
be easier to operate with flooded suction. 
Wherever possible, the ,pump should be located 
below the level of the suction side reservoir 
and as close to it as possible. 

If suction lift is required, the minimum practical 
suction pressure is 9.5 psia. Below this 
pressure the hydraulic makeup valve will not 
operate properly and degasification of the 
hydraulic oil can occur. In addition the suction 
pressure must be at least 5 psi above the vapor 
pressure of the liquid being handled. 

Refer to Appendix I for information on 
calculating suction pressure. 

IV. DISCHARGE PRESSURE 
REQUIREMENTS 

All PULSA Series metering pumps are designed 
for continuous service at the rated discharge 
pressure. To prevent liquid f low through, it is 
necessary that the discharge pressure exceed 
suction pressure by at least 5 psi. When 
pumping downhill, a back pressure valve should 
be placed in the discharge line. 

8 

Refer to Appendix I for information on 
calculating discharge pressures. 

V. AUTOMATIC CONTROL 

Pumps equipped with either electronic or 
pneumatic output controls are supplied with 
separate instructions on hookup and 
adjustment. Make all required connections 
prior to performing a start-up procedure. 

EQUIPMENT START UP 

I. LUBRICATION 

Every PULSA Series metering pump is tested at 
full capacity and operating pressure before 
shipment. However. for shipping purposes the 
gearbox and hydraulic reservoir oil has been 
removed. Fresh oil is included in separate 



, CAUTION! C. Oil Fill 

1. Do not  run pump without oil. 

2. Do not  remove main gear box cover while 
pump is running. 

3. Do not  run pump wi th coupling guard 
removed. 

4. Do not  put  hands or fingers in gear box or 
reservoir when pump is running. 

5. Do no t  remove the front gearbox cover 
while the pump is running (Model 7440, 3 
inch piston only). 

A. Oil Soecifications 

PULSAlube # I  is a custom blended lubricant 
which is suitable for most PULSA Series 
applications. I t  has an effective 
temperature range of 40°F to 280°F (4.4"C 
to 137.8"C). For adverse temperature 
conditions, -40°F to -400°F (-40°C to  
204°C) PULSAlube #5 must  be used. For 
complete specifications refer to Appendix II. 

eC €3. Oil Capacities 

All PULSAlube oils are available in: 

1 quart containers ( .95  liters) 
1 gallon containers (3.8 liters) 
5 gallon containers (1 8.9 liters) 
55 gallon drums (207  liters) 

It is recommended that an adequate supply 
of PULSAlube be on hand to  handle periodic 
oil changes and emergency requirements. 

The amount of oil required to fill PULSA 
Series gearboxes is as follows: 

All PULSA Series pumps use a Partitioned 
gearbox to provide oil reservoirs for the 
gear!cor,trol mechanism and hydraulics. 
hilost models utilize a separate cover for 
each reservoir, the exception being AE 
(Auto Electric Control) models which have 
a full length cover wi th a removable front 
section. The purpose of the front cover 
(hydraulic reservoir) is t o  provide a free 
acting diaphragm which allows the reservoir 
to breathe and at the same time seals it 
from the atmosphere. 

AG(Agricultural) models do not  use this 
diaphragm but instead have an external 
breather t o  vent the gearbox. Also, due to  
the high displacement on some model 
7440's an external breather is used in  
conjunction wi th a diaphragm cover. 

Figure 12 portrays a typical model. 
Depending on the control opt ion ordered, 
the covers may vary in appearance. Before 
filling the gearbox check Section B to  
determine the approximate oil capacity. 
Add oil through the dip stick opening 
labeled OIL FILL. Add oil unt i l  the level 
reaches the mark on the dip stick,(the 
dipstick must be screwed in).  It may take 
time for the oil level to stabilize since the 
liquid must transfer to the f ron t  reservoir. 
If desired the front cover can be removed 
and oil poured directly in. The final oil level 
should be 112" to 314" from the top o f  the 
reservoir. (cover removed). Do no t  overfill. 
When replacing the cover make sure the 
diaphragm is properly lined up. 

71 2 0  - 1 .O gallon (3.8 liters) 
m 7 4 4 0  - 1 .O gallons (3.8 liters) 
8 7 6 6 0  - 6.0 gallons (22.7 liters) 
8 8 4 8 0  - 8.0 gallons (30.3 liters) 



3. Remove the motor coupling guard. 

Fig. 12 

D. Oil Change 

The recommended oil change interval is 
dependent upon the operating environment, 

w two  classifications are used. 

1 .  Normal Service: Clean!Dry atmosphere 
and a gearbox operating temperature of 
40°F to 100°F 14.4"C to 37.7").  

2. Severe Service: Humid atmosphere 
and a gearbox operating temperature 
below 40°F or over 109°F. 

The first oil change should be done after 6 
monrhs  o f  conr lnuous operat ion 
(approximately 4500 hours) and then every 
12 months (9000 hours) for normal service 
and every 6 months (4500 hours) for severe 
service. Follow the procedure below when 
changing the oil. 

i .  Remove all pressure from the reagent 
head. 

2. Disconnect Dower to the motor. 

4. Set the pump stroke to  0%. 

5. Remove both covers from the pump 
(refer to  MAINTENANCE, Section XI). 

6.  On the side of the pump at the bottom 
of each reservoir is a pipe plug, remove 
these to  drain the oil. Note, on some 
models an oil return tube may be piped 
to the drain hole, remove the tube and 
fitting to  drain the reservoir. It is not 
necessary to  drain the oil in the hydrau- 
lic system including any piping to 
remote heads unless the system has 
been contaminated due t o  a diaphragm 
failure. 

7. Wash down the inside of the gearbox 
with kerosene or a petroleum base 
solvent. It may be helpful to rotate the 
motor coupling by hand in order to  
reach all areas of the box. 

8. Flush the box and remove all traces of 
solvent by drying out the box with a 
rag. Replace the pipe plugs and/or 
fittings. 

9. Refill both reservoirs with fresh 
PULSAlube oil. The level should be 
112" to 314" from the top of each 
reservoir. 

10. Reinstall the covers. Grease the slip 
joint and gearing on top of the 
oscillating housing prior to installing the 
rear cover. (Refer to MAINTENANCE, 
Section XI). 

1 1. Reinstall the coupling guard. 



,' II. START UP 

b A .  Output Adjustment 

Due to the possib~lity of piping leaks i t  is 
best to start the pump at O"/o ou;put and 
then slowly increase the set:ing to 100%. 

The manually controlled PULSA Series pump 
is equipped wi th a handwheel for stroke 
length adjustment. Mounted on the back of 
the cover (Figure 131, the handwheel can be 
turned t o  any setting from zero to 100%.  
A digital indicator shows the setting for 
output reference. (See Table I for maximum 
indicator readings). 

Fig. 13  

MAXIMUM STROKE LENGTH 
INDICATOR READINGS 

PUMP MODEL MAXIMUM READING 

Table I 

Pumps equipped wi th  automatic electronic 
control can be adjusted either manually or 
through electronic control. Refer t o  Bulletin 
No. 418 for  further information. Pumps 

equipped wi th pneumatic control cannot be 
adjusted manually therefore an instrument 
air signal is required for start-up. Refer t o  
Bulletin No. 41 1-36 for further information. 

Regardless of the type of control, pump 
output should only be adjusted when the 
pump is running. 

B. Priming the Pumphead (Standard heads 
only, refer to separate instructions for 
custom heads). 

All pumps, excluding those wi th remote 
pump heads, are shipped wi th a fully 
primed hydraulic system. However, during 
shipping and handling some air may enter 
the hydraulic system due t o  the reservoir 
being empty. This air will automatically be 
purged after a short run-in period. 

C. Priming the Reagent Head (Standard heads 
only, refer to separate instructions for  
custom heads). 

1 .  Open the suction line and discharge line 
shut-off valves. 

2 .  If the piping system design and the 
storage tank are such that the product 
f lows by gravity to the pump, no 
priming is required. If, however the 
discharge line is under high pressure 
with a considerable quantity of air 
trapped, it may be necessary to lower 
the discharge pressure to  enable the 
pump t o  prime itself. 

If the pump must handle a suction lift, 
it may be necessary t o  prime the 
reagent head and suction line. Try 
priming the reagent head first. Remove 
the discharge valve b y  unscrewing the 
two  tie bar bolts and then lifting the 
valve out as a complete unit. Fill the 
head wi th the process liquid, or a 
compatible liquid, then replace the 
valve in the same orientation and 
retighten the tie bar bolts. The pump is 
now ready for start-up. 

4. Start the pump at 0% and slowly 
increase the stroke setting t o  100%. If 
the pump does not  prime then the 
suction line will have t o  be filled also. 



This will require the use of a foot  valve 
or similar device on the end o f  the - 

suction line so that liquid can be held in 
the line above the reservoir level. 
Remove the suction valve assembly to  
fill the line. Replace the valve and fill 
the reagent head as described in Step 
3. The pump will n o w  prime itself. 

D. Calibration 

All pumps must  be calibrated in order for 
the operator t o  know the required stroke 
setting for particular outputs. 

A typical displacement chart is shown in 
Figure 14. The output is linear wi th respect 
to  indicator settings. However, an increase 
in discharge pressure decreases output and 
describes a line parallel t o  the line of output 
at atmospheric pressure. 

Capacity at atmospheric pressure is a 
theoretical value equal t o  the hydraulic wipe 
of the piston (cross sectional area X stroke). 
As discharge pressure is increased there is 
a corresponding decrease in capacity at a 
rate of approximately 1 % per 100  psi 
(7Kg/cm2) increase in pressure. Whenever 
possible calibration should be performed 

b under actual process conditions (i.e. same 
or similar liquid at system pressure). 

To  assure a completely sound hydraulic 
system, run the pump for one half t o  one 
hour prior t o  calibration. This wil l allow the 
automatic bleed valve to  purge any air f rom 
the system. 

To construct a calibration chart check the 
capacity several times at three or more 
stroke length settings (i.e. 25%,  50%, 7 5 %  
& 100%)  and record these valves on linear 
graph paper. For all stable conditions, these 
points should describe a straight line. 

On models wi th external stroke adjustment, 
calibration can be disturbed when the cover 
is removed (Refer to  MAINTENANCE, 
Section XI for details). 

Fig. 1 4  

MAINTENANCE 

CAUTION 

Before performing any maintenance requiring 
reagent head (wet-end) disassembly be sure to  
remove pressure f rom the piping system and 
flush pump thoroughly w i th  a neutralizing 
liquid. Wear protective clothing and handle 
equipment wi th proper care. 

Accurate records in the early stages of pump 
operation will reveal the type and amount of 
maintenance that will be required. A 
preventative maintenance program based on 
these records will insure trouble-free operation. 
It is not possible in these instructions to  
forecast the life of such parts as the 
diaphragm, check valves and other parts in 
contact w i th  the product you are handling. 
Corrosion rates and conditions of operation 
affect the useful life of these materials so an 
individual metering pump must  be gauged 
according to  particular service conditions. 

PULSA Series Kopkits contain all replacement 
parts normally used in a preventative 
m.aintenance program. I t  is recommended that 
Kopkits and PULSAlube oil be kept available at  
all times. 



All PULSA Series pumps are shipped with an 
individual specification data sheet supplied in  
the parts list package. This data sheet 
contains important in iorma~icr ,  relating to both 
the agplication and :he p u r c  specifications 
(rna:?rials. pis:on size, sriclting rate etc.). 
Please refer to this sheet during maintenance 
operations and when ordering spare parts. 

I .  '"VET END REMOVAL, INSPECTION AND 
2EINSTALLATION 

A.  Flat Diaphragm 

PULSA Series flat elastomer, TFE and metal 
diaphragms are not subject to stress fatigue 
and will not fail from repeated flexure in 
normal use. However, long-t ime 
accumulation of foreign material or 
entrapment of  hard sharp particles between 
the diaphragm and dish cavity can 
eventually cause failure. Failure may also 
occur as a result of over-pressurization or 
chemical attack. Periodic inspection of all 
flat diaphragms is desirable. (Figure 15). 

Fig. 15 

To remove the diaphragm the first six steps 
are the same for 'TFE or metal diaphragms, 
custom head assemblies included. 

1 .  Remove all pressure from the piping 
sysrem. 

2. Disconnect the power source to the 
drive motor. 

3. Adequately flush the reagent head and 
associated piping w i th  a neutralizing 
liquid to remove all toxic or hazardous 
liquid. 

4 .  Close the inlet and outlet shut-off 
valves. 

5.  Disconnect the unions or flanges on the 
piping and drain of f  any liquid. Use 
extreme caution if liquid is hazardous. 

6. Place a pan under the pump head to 
catch oil or intermediate liquid leakage. 

CAUTION: I f  the diaphragm has failed, 
product may have contaminated the 
pump oil. Handle wi th proper care. 

For plastic and elastomer diaphragms, 
follow Steps 7 through 15. For metal 
follow Steps 16 through 21. 

7. Remove all but one top reagent head 
bolt. Oil (or intermediate liquid 
depending on the model], wil l leak out 
between the heads as the bolts are 
loosened. 

8.  Rotate the head and pour any residual 
productlneutralizing agent trapped b y  
the check valves into a suitable 
receptacle. Use extreme caution i f  
hazardous. Custom head assemblies 
utilizing remote valves may require 
disassembly of the pipe between the 
reagent head and valves. 

9. Remove the last bolt  and rinse the head 
in water or a compatible liquid. 



10. PULSA Series TFE and elastomer 
diaphragms incorporate an integral "0' 
ring design which seats into the 
reagent head. If the diaphragm has 
been damaged, insert a knife along the 
diaphragm's periphery and pry it out. If 
plastic head construction, use extreme 
caution so as not to  mar, gouge, or 
damage the head or sealing area during 
diaphragm removal. If the diaphragm 
cannot be removed by this method use 
air pressure as described in Step 11. 

11. If there is no evidence of damage on 
the pump head side, the diaphragm can 
be removed for complete inspection by 
forcing compressed air into the suction 
port while plugging the discharge port. 
Inspect the diaphragm for damage. It 
may appear convex or concave as a 
result of conforming to the dishplates. 
This is a normal condition and does not 
require replacement. If the diaphragm 
appears warped, deformed or 
excessively dimpled replace it. 

On diaphragm reinstallation, it is not 
necessary to  follow the original 
orientation to the reagent head or pump 
head hole pattern. Set the diaphragm 
in place on the reagent head and work 
the integral o-ring into place by 
pressing around the periphery. Insure 
that the diaphragm sealing area is clean 
and free of debris. 

13. Before mounting the reagent head 
make sure the pump head dish plate is 
seated in the head with the concave 
cavity facing the diaphragm, and one of 
the four holes closest to the edge of 
the dish plate is at the top of the pump 
head (Figure 16).  This assures that any 
gases are vented out of the dish cavity. 

14. Reinstall the reagent head bolts and 
tighten in an alternating pattern to 
ensure an even seating force. Refer to 
Appendix Ill for recommended torque 
values. 

15. For repriming follow procedures in 
MAINTENANCE, Section II. 

The following steps apply to metal diaphragms: 

16. As the diaphragm is sealed by "on 
rings, or gaskets, at both the pump 
head and reagent head, leakage of both 
oil and product pumped can occur 
simultaneously when the reagent head 
bolts are loosened. It is, therefore, 
desirable to  remove the inlet check 
valve to drain the reagent head and 
c a v i t y  o f  a n y  r e s i d u a l  
productlneutralizing agent. Use 
extreme caution if hazardous. 

17. When removing the reagent head bolts 
leave the two bottom ones in place but 
back them out until the heads can be 
separated and the diaphragm is 
exposed at the top. Carefully extract 
the diaphragm using needle nose pliers. 
If the pump is equipped with a 
PULSAfram, leak detection diaphragm 
then the vacuum tube leading from the 
diaphragm to  the alarm will have to  be 
disconnected at the alarm. 

18. The diaphragm should appear smooth 
and flat. If there are any signs of 
damage such as dents, nicks or cracks, 
replace it. 



19. I f  the " o w  r ings are extruded or cut, 
replace them.  On oider models w i t h  
f lat gaskets replace tne gaskets each 
t ime the head is r e m o ~ o d .  The gaskets 
mus t  be properly centered on the 
serrations located cn  the pump and 
reagent head. In  order to  facilitate 
installation ho ld  the gaskets in  place 
w i t h  a compatible adhesive. 

20. Before reassembly, make sure all faces 
o f  the reagent head and pump head are 
clean. See Append ix  I l l  f o r  
recommended torque values. 

21. For repr iming fo l low procedures in 
MAINTENANCE, Sect ion II. 

8. HYDRATUBE Diaphragm 

Like f lat diaphragms, the HYDRATUBE is 
not  scbject to  stress fatigue and wi l l  no t  fail 
f rom repeated flexure. Failure may  occur 
however  as a result o f  improper prime, 
over-pressurization or chemical at-tack. 

To  remove and reinstall the HYDRATUBE 
the f i rst  7 steps are the  same for  elastomer 
or PFA HYDRATUBE. (See Figures 17a  and 
b ) .  

SUCTION 'JALVE 

ELASTOMER HYDRATUBE 
ASSEMBLY 

Fig. 17a and b 

PFA HYDRATUBE 
ASSEMBLY 



1 .  Remove all pressure from the piping 
system. 

911rr 
2. Disconnect the power source to  the 

drive motor. 

3 .  Adequately flush the reagent head and 
associated piping wi th a neutralizing 
liquid to  remove all toxic or hazardous 
product. 

4. Close the suction and discharge shut 
off valves. 

5. Disconnect the unions or flanges on the 
piping and drain off  any liquid. Use 
extreme caution if the product is 
hazardous. 

6. Remove the top fill plug from the 
HYDRATUBE housing. Next place a 
pan under the housing and remove the 
bottom pipe plug to drain the 
intermediate liquid. Note: On models 
equipped wi th a CHEMALARM the 
bottom pipe plug is replaced with a 
conduction probe. Refer to  separate 
i n s t r u c t i o n s  f o r  r e m o v a l  a n d  
reinstallation of the probe. 

b 
CAUTION: I f  the diaphragm has failed, 
intermediate liquid could have process liquid 
mixed into it. I f  the primary diaphragm has 
also failed, product may have contaminated the 
pump oil. Handle wi th proper care. 

7. Remove the tie bars, valves and valve 
adapters from both the suction and 
discharge. 

For elastomer HYDRATUBES follow Steps 8 
through 20. For PFA HYDRATUBES follow 
Steps 21 through 36.  

8.  Pick up on edge of the HYDRATUBE 
flange (Figure 18) and push that same 
edge down the throat of the 
HYDRATUBE. The balance of the 
flange will fold and follow. 

Fig. 1 8  

9. Pull the HYDRATUBE out from the 
bot tom of the housing b y  a 
combination of twist ing and bending 
sideways. 

10.  Inspect the HYDRATUBE for any 
damage, i.e. cuts, cracks, chemical 
attack or excessive deformation. 
Replace if necessary. 

11.  When installing a HYDRATUBE do not  
use tools which may cut or damage the 
tube. 

12. Obtain a rubber band of 111 6" to  118" 
(1.5 to  3mm) section. 

13.  Fold a point on the edge of the flange 
upward (Figure 19). Push the edge 
down the throat of the HYDRATUBE 
(Figure 201. Fold the sides of the 
flange inward to  form a compact 45 "  
"nose" and wrap tightly wi th a rubber 
band (Figure 21  1. This wrapped nose 
should be reasonably compact and 
secure. 

14. Work the wrapped nose of the 
HYDRATLIBE up  through the bottom 
hole of the housing, rotating gently t o  
work the tube upward t o  the top of the 
housing. 



Fig. 20 

15.  A t  this stage, w ~ t h  3 slight push a t  the 
b o t t o m  flange o f  the HYDRATUBE 
guide the nose o f  tne HYDRATUBE to 
the center and out  [he top hole in the 
housing (Figure 221 

-? Id ,cz2  :, C , 3 - .  ,r; --2 . a . . .  - - - -  - I  ~ e d i a t e  
- - - -  -"? 7 - , -  -. - - -  - -'.'??,:TaBE, " 3 > .  L I  L-.- * .  . - - 

: 3c : - . d  ';3;? :i+ :ss : ? r ~ - 3 .  Czlded, 
r ? r s t a ~ l  :he bot:cm , 3 i \ 4 ?  3dai)isr and 
drain plug and then oarrlally fill the 
housing w i t h  the appropriate l iquid. 

Fig. 19 

Fig. 21 

'2 
I 

4 

16. I f  the HYDRATUBE ! s  one cf the larger 
models (inside tube d~arneter is greater 
than  1.5 i n  or 38 .1  rnm) the t ime Fig. 22 
required to  fill the housing can be 
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17. Remove the rubber band. 

18. Unfold the top flange (Figure 23) and 
center both the top and bottom of the 
HYDRATUBE. 

Fig. 23 

19. Reassemble the top and bottom 
adaptor parts, torquing the tie bar bolts 
to the recommended value, see 
Appendix Ill. Replace the bottom drain 
plug. 

20. If the HYDRATUBE housing has been 
removed from the pumphead and the 
hydraulic prime lost, follow the flat 
diaphragm repriming procedure before 
repriming the intermediate or housing 
chamber. See MAINTENANCE, Section 
II. 

The following steps apply to  PFA 
HYDRATUBES. 

21. Pick up the edge of the HYDRATUBE 
flange and bend it upwards so that it is 
even with the body of the tube (Figure 
24).  Avoid creasing the tube material. 

22. While keeping the flange bent up, lift 
and remove the HYDRATUBE adaptor 
and any gaskets beneath it (Figure 25).  

23. Pull the HYDRATUBE out from the 
bottom by a combination of twisting 
and bending sideways. Also remove 
any gaskets which were beneath the 
bottom tube adaptor. 

24. Inspect the tube for any damage, i.e. 
cuts, cracks, chemical attack. Replace 
if necessary. 

25. When installing a HYDRATUBE do not 
use tools which may cut or damage the 
tube. 

26. Obtain a rubber band of 111 6" to  118" 
(1.5 to  3mm) section. 

27. Place one flat gasket in the top recess 
of the HYDRATUBE housing (Figure 
26). 

Fig. 24 



Fig. 25 

Fig. 26 

2 8 .  Check the bottom HYDRATUBE 
adaptor, it should have one flat gasket 
on it. Carefully straighten the flange on 
one end of the HYDRATUBE and work 

gasket to the opposite end of the 
HYDRATUBE. 

Fig. 27 

it through the adaptor and gasket Fig. 28 
(Figure 2 7 ) .  Slide the adaptor and 
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30. Work the wrapped end of the 
HYDRATUBE up through the bottom 
hole of the housing, rotating gently to 
work the HYDRATUBE upward to the 
top of the housing. 

31. At  this stage, with a slight push at the 
bottom flange of the HYDRATUBE, 
guide the nose of the HYDRATUBE, to 
the center and out the top hole in the 
housing (Figure 29). 

Fig. 29 

32. If the HYDRATUBE is one of the larger 
models (inside tube diameter is greater 
than 1.5 in or 38.1 mm) the time 
required to fill the housing can be 
reduced by pouring the intermediate 
liquid past the top of the HYDRATUBE. 
To do this leave the top flange folded, 
reinstall the bottom valve adaptor and 
drain plug and then partially fill the 
housing with the appropriate liquid. 

33. Work the top HYDRATUBE adaptor 
over the top end of the HYDRATUBE. 
It may be necessary to remove the 
rubber band first. 

34. Unfold the top flange (Figure 30) and 
center both the top and bottom of the 
HYDRATUBE. Make certain the 
HYDRATUBE flanges are seated in the 
HYDRATUBE adapters. 

Fig. 30  

35. Reassemble the top and bottom 
adaptor pans, torquing the tie bar bolts 
to the recommended value, see 
Appendix Ill. Replace the bottom plug. 

36. If the HYDRATUBE housing has been 
removed from the pumphead and the 
hydraulic prime lost, follow the flat 
diaphragm repriming procedure before 
repriming the intermediate or housing 
chamber. Refer to MAINTENANCE, 
Section II. 

II. REPRIMING THE PUMP 

(Standard heads only, refer to separate 
instructions for custom heads). 

A. Presets 

1. Adjust the stroke length (capacity) to  
maximum. (See "Output Adjustment" 
Page 12) .  



2. Disconnect power source. 

3. Close inlet and discharge shut off 
valves. 

4.  Loosen or remove suction and 
discharge check valve assemblies. 

5. Remove the coupling guard. 

6. Remove the front reservoir cover 
assembly. 

7. If HYDRATUBE design, remove 
intermediate fill plug. 

B. Priming the Pumphead 

1 .  Unscrew the tube fitting nut at the top 
of the automatic bleed valve and 
remove the plastic tube. Do not 
remove the actual tube fitting from the 
bleeder body. 

2. Fill both the gearbox and hydraulic 
reservoir with PULSAlube oil to within 
112" to 314" ( 1  3 to 19 mm) from the 
top. 

The next step is dependent on the particular 
pump model. (See Figure 31).  Proceed to 
2(a) and 2(b). 

AUTOMATIC 

BLEED VALVE 

HYDRAULIC 
BYPASS VALVE 

HYDRAULIC 
MAKE UP VALVE 

Fig. 31 

2a) For all models with a bleeder adaptor: 
Remove the bleeder adaptor from the 
pumphead. Rotate the motor coupling 
(with bleeder attached) and as the 
piston is being retracted, slowly pour 
PULSAlube oil through the bleeder 
adaptor opening until the pumphead is 
full and the piston is in the full 
rearward position (proceed to Step 5) .  

2b) For all other models: Use a wrench on 
the body of the bleeder valve to 
remove it from the pumphead. Now 
place a plastic pipette (i.e., funnel,.etc.) 
into the threaded hole and fill it with 
PULSAlube oil. 

3. Turn on the pump and operate it until 
all air has been purged from the 
pumphead (add oil to the pipette as 
required). 

4. Shut off the pump and manually retract 
the piston to full rearward position. 
Remove the pipette. 

5. Replace the automatic bleed valve (and 
adaptor if preset) into the pumphead. 

6 .  Manually rotate the motor coupling to 
move the pump piston forward. If, at 
some point, it becomes difficult to turn 
the coupling loosen the hydraulic 
bypass valve until oil is forced back 
into the gear box, thus allowing the 
piston to move to  the full forward 
position. Keep track of how many 
turns the bypass valve is loosened. 

BLEEDER 
AMPTOR 

7. Retighten the bypass valve the number 
of turns recorded in Step 6. The 
primary hydraulic system is now fully 
primed. 

C. Priming the HYDRATUBE 
(Intermediate Chamber) 

In priming the intermediate chamber the flat 
diaphragm and HYDRATUBE must be 
properly synchronized. For any given 
pistonlpumphead assembly the flat 
diaphragm utilizes only 40 to  70% of the 
combined dish volume. The objective of  
this procedure is to have the flat diaphragm 
work off the front dishplate, meaning that 



on every discharge stroke it just reaches the 
front dishplate, and on every suction stroke 
it moves back an amount dictated by the 
piston volume. The HYDRATUBE, when 

i- properly primed should be in its neutral 
position (fully round) when the diaphragm is 
in its rearmost position (as dictated by the 
piston, Figure 32a1, and should begin to 
close as the diaphragm moves forward 
(Figure 32b). Primed in this way assures 
stable performance and protects the 
HYDRATUBE from damage during system 
upsets. The priming procedure is the same 
for elastomer and PFA HYDRATUBES. (See 
Figures 17a and b). 

F I L L -  
PLUG 

DFiA l N 
PLUG 

HYDRATUBE ON 
SUCTION STROKE 

1. Make certain the pr imaryl f lat  
diaphragm has been hydraulically 
primed by referring to Priming the 
Pumphead before proceeding. 

2. With the intermediate chamber fill plug 
removed manually rotate the motor 
coupling until the pump piston 
assembly is in the full rearward 
position. 

HYDRATUBE ON 
2iSCHARGE STROKE 

w Figs. 32a and b 
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3. Fill the intermediate chamber using a 
mixture of water and 113 ethylene 
glycol by volume, or other liquid 
selected for the partizslar application. 

4.  Check the seal on fill plug and replace 
if necessary. Reinstall and tighten the 
fill plug to the intermediate chamber. 

5. Reinstall the coupling guard and front 
reservoir cover. Al low the pump to run 
for 5 to  10 minutes. Observe the 
action of the HYDRATUBE through the 
discharge valve port. I t  may be helpful 
to shine a light up through the suction 
port. I t  should go from a complete 
round form at the end of the suction 
stroke to an elliptical shape at full 
discharge stroke, but not closing off at 
the middle. The pump now has a 
correct int~rmediate prime and is ready 
for service. 

6. Reinstall the suction and discharge 
valve assemblies. 

Il l. CHECK VALVES 

*c A. General Description 

Operating experience on thousands o f  
installations has indicated that most 
metering pump troubles have to do wi th  
check valves. Problems usually stem from 
(a) an accumulation of solids between the 
valve and seat, (b) corrosion which 
damages seating surfaces, (c) erosion from 
high velocity flow, or (d) physical damage. 

Although several valve designs are 
available, the basic valve incorporates a 
ball, guide and seat (Figure 33).  Flow in the 
unchecked direction lifts the ball off the 
seat allowing liquid to pass through the 
fluted areas of the guide. Flow in the 
opposite direction forces the ball down 
sealing it against the sharp edge of the 
valve seat. The guide allows the ball t o  
rotate bu t  l imits its vertical and lateral 
movement thus minimizing slippage, or f low 
in the checked direction. By allowing the 
ball to  rotate it seats o n  a different area 
each time thus prolonging its useful life. 
Because the ball returns t o  the seat b y  
gravity the valve must be in the vertical 

direction to  operate properly. O-rings 
provide a seal between all the pans. Both 
the ball and seat are available in a selection 
of materials best suited for resistance to 
chemical atrack and physical damage. 

i U I C E  AhC STOP 

Fig. 33 



Other available types of valves include: 
0 RING 

a) Slurry Valves (Figure 34). which have 
an elastomer seat for use wi th slurries 
containing abrasive particles. 

b) TFE Valves (Figure 351, for applications 
requiring the chemical resistance of 
TFE. 

(c) Disc Valves (Figure 361, for flows over 
400 gph. Also available wi th elastomer 
seats (Figure 37), and in TFE (Figure 
38).  
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B. Removal, Inspection and Reinstallation 

Remove all pressure from the piping 
system. 

Disconnect the power source to the 
drive motor. 

Adequately flush the reagent head and 
associated piping with a neutralizing 
liquid to remove all toxic or hazardous 
product. 

Close the suction and discharge shut 
off valves. 

Carefully loosen the suction valve tie 
bar bolts. Spring the suction piping 
slightly to drain any liquid in the 
reagent head cavity. If the piping is 
closely connected it may be necessary 
to disconnect a union or flange. 

Carefully remove the suction check 
valve assembly as a complete unit. 
(See Figures 33-38 for illustration). 

Loosen the tie bar bolts on the 
discharge valve. Again, spring the 
piping slightly to drain any liquid. 

Carefully remove the discharge check 
valve assembly as a complete unit. 

Separate the valve assembly and 
examine the components for wear, 
damage or accumulation of solids. A 
ball valve seat should have a sharp 90" 
edge, free of any nicks or dents. Hold 
the ball firmly on the seat and examine 
against a light. If light is visible 
between the two then replace the seat 
andlor ball. Disc valves seal on a flat 
surface. Check to see that the sealing 
surfaces are clean, smooth and make 
full contact. 

Reassemble each assembly using new 
parts as required. Note, for disc valves 
the entire valve assembly must be 
replaced, its components are not 
considered serviceable items. When 
replacing parts, use new o-rings, they 
cannot be removed from old parts and 
reused. 

1 1 .  Plastic valve assemblies have metal 
sleeves which should be coated with a 
corrosion inhibitor on their interior 
surface prior to reassembly. 

12. Reinstall both valve assemblies. Make 
certain the valves are not upside down, 
refer to Figures 33-38 for proper 
orientation. 

13. Tighten the tie bar bolts evenly, making 
sure the valve assemblies are 
assembled squarely. Note: TFE 
components require very .l itt le 
tightening. Refer to Appendix Ill for 
torque values. 

14. Check for leaks and retighten the tie 
bar bolts if necessary. 



IV. HYDRAULIC MAKEUP VALVE 

On each discharge stroke of the pump a very 
small amount of oil is lost through the - automatic bleeder and past the piston seals. 
This causes the diaphragm to be drawn back 
further on each successive suction stroke until 
it contacts the rear dish plate. When this 
happens the pressure in the hydraulic system 
becomes negative and the hydraulic makeup 
valve allows oil to enter the system. All 
hydraulic makeup valves are factory set to 
open at a pressure of 7.2 psia (0.51 Kg/cm2 or 
approximately 112 atmosphere). This setting 
allows the pump to produce suction at the inlet 
valve (9.5 psia maximum) and still maintain a 
sound hydraulic system. If the hydraulic 
makeup valve is set to a lower absolute 
pressure, dissolved air within the hydraulic 
system will come out of solution forming Fig. 39 
bubbles. These bubbles are subject to 
compression and can cause capacity loss and 
erratic operation. 

Pulsafeeder pumps utilize two types of 
hydraulic makeup valves. The first is an 
internal, adjustable valve (Figure 39), located 
on the back of the pumphead inside the front 
hydraulic reservoir. The second type is 

C external, non-adjustable valve located on the 
bottom of the pumphead (Figure 40). 

All hydraulic make up valves are preset at the 
factory (parts orders included) and will typically 
require no maintenance provided the oil is clean 
and free of moisture. If however it becomes 
necessary to adjust the internal type follow the 
procedure below. 

A3JUSTMELiT 
NUT 

I ' A '  

(NUT 

VALVE STEM 

TO PUMPHEAD 

The internal type valve can be adjusted by 
turning the adjustment nut (Figure 39) to vary 
the spring tension on the valve stem. Normally 
the distance between the adjustment nut and 
endcap (dimension "A" )  should be set to 
1311 6" (20.6mm). When the valve is working 
properly it should just "crack" open on every 
third or fourth stroke of the pump. If the spring 

Fig. 40 



f 
is set too tight (dimension A is less than INTERNAL ADJUSTMENTS WITH THE PUMP 
13/16") large air bubbles will form in the TURNED OFF. 

4 hydraulic system and will be seen coming out * of the automatic bleeder. If the spring is set 
too loosely (dimension A is greater than 
1311 6 " )  then excess oil will be drawn into the 
hydraulic system which will cause the pressure 
relief valve to operate. Use dimension "A"  as 
a starting point and carefully adjust the nut in 
either direction until the valve operates 
properly. Note: These valves are very 
sensitive and adjustments should be made 
g radua l l y .  M A K E  A L L  INTERNAL 
ADJUSTMENTS WITH THE PUMP TURNED 
OFF. After setting the adjustment nut tighten 
the locknut up against it. If the hydraulic 
make-up valve has to be removed make sure 
that the copper gasket which goes between it 
and the pumphead (or in some cases an 
adaptor bushing) is in place upon reinstallation. 
On models using an adaptor bushing there is 
also a copper gasket between i t  and the 
pumphead. 

As mentioned previously, the external type Fig. 41 
make-up valve is non-adjustable or serviceable 
(other than cleaning) and must be replaced as 

i an assembly. 

U Should either type valve require cleaning rinse 
wi th an appropriate solvent and blow dry wi th 
air. 

V. HYDRAULIC BYPASS VALVE 

The hydraulic bypass valve is an adjustable, 
spring loaded valve. I t  is designed to  protect 
the pump against excessive hydraulic pressure, 
it is not meant t o  limit or regulate system 
pressure. The valve is factory adjusted for 
pressure as originally specified, or at 10% 
above the rated pump pressure. 

All pumps, excluding the Model 7440 2 118" 
piston and up, utilize an internal hydraulic 
bypass valve located on the back of the 
pumphead, in the front hydraulic reservoir. 
Several variations of this internal valve are used 
as shown in Figures 41-43. These valves are 
adjusted by  turning the adjustment screw 
clockwise (as seen facing the screw) t o  
i nc rease  t h e  b y p a s s  p r e s s u r e  and 

ii 1 counterclockwise to  decrease it. Some screws 
incorporate a locking nut  which must be 

W tightened after adjustment. MAKE ALL Fig. 42 
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ADJUSTMENT 
SCREW 

SPQIbG 

VA-VE 

SEA' 

Fig. 43 

If the hydraulic bypass pressure is set higher 
than 10% over the design pressure of the 
pump damage may occur during a system 
upset. Fig. 44 

operates, the discharged oil passes through a 
tube to the rear reservoir. The adjustment 
procedure is the same as for the internal 
valves, to check if the valve is operating look 

C 
for oil movement in the return tube. This is 
best done by observing any air bubbles. After 
adjustment always tighten the lock nut and 
reinstall the safety cap. 

SEA- 

a A - _  

Conversely, if the hydraulic bypass pressure is 
set too low the valve will operate on each 
discharge stroke. This results in decreased 
pumping capacity and will eventually affect the 
efficiency of the valve. 

e 
To check the hydraulic bypass pressure setting 
requires a gauge and shut-off valve in the pump 
discharge line. The gauge must be between 
the pump and valve. For convenience locate 
the two as close to the pump as possible. With 
the pump operating at maximum stroke, 
gradually close down on the shut-off valve and 
observe when the hydraulic bypass valve starts 
to operate. When the valve operates, oil will 
either come out the hole in the adjusting screw 
or through the radial holes in the valve body 
(depending on what type valve is used). 
Because the valve is partially submerged in oil 
it may be necessary to drain some off so that 
any weeping of the valve can be detected. The 
cracking pressure of the valve must be at least 
as high as the maximum pressure of the 
system but no more than 10% over the pump's 
rated pressure. 

~ Z B -  
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Periodic inspection of the valve and seat is 
recommended. If either becomes worn or 
damaged leakage will occur regardless of how 
tight the valve is adjusted. 

VI. AUTOMATIC BLEED VALVE 

Figure 45 
A. General Description 

The automatic bleed valve is a gravity 
operated, ball check valve designed to 
remove gases from the hydraulic system. 
On each discharge stroke, pressure raises 
the ball off the lower seat and expels any 
accumulation of gases. Flow through is 
limited because the ball also seats against 
an upper seat. On the suction stroke a 
weight forces the ball down and prevents 
gas from reentering the system. When all 
gases have been expelled a very small 
quantity of oil will be displaced on each 
discharge stroke. This oil is returned to the 
gearbox reservoir through a plastic tube. 
This tube is only for oil transfer and will 
normally not be full. 

The Model 7440, piston sizes 2 118" and up 
utilizes an external hydraulic bypass valve 
(Figure 44). It  operates in the same manner as 
the internal valves, except that when it 

w 



Fig. 45 

B. Removal and Cleaning 

Any accumulation of solids can cause the 
valve to  malfunction and must be removed. 

7 .  Check to  see that there is a copper 
gasket at the bottom of the threaded 
hole in the pumphead. 

8. Manuaily rotate the motor coupling 
until oil fills the threaded hole. 

9. Reinstall the valve and tubing. 

If the valve still fails to operate properly then i t  
must be replaced as an assembly, there are no 
serviceable components within it. 

VII. PISTON SEALS 

A.  General 

1 .  Remove all pressure from the piping 
system. 

2. Disconnect the power source t o  the 
drive motor. 

3. Remove the motor coupling guard. 

4. Unscrew the nut  and remove the 
plastic tube from the valve. Do not  
remove the actual tube fitting form the 
bleeder body. 

Fig. 46 

PULSA Series pumps utilize several different 
piston sealing arrangements depending on 
the pump model and application. The most 
c o m m o n  t y p e  u t i l i z e s  e l a s t o m e r  
impregnated, leather piston cups (Figure 
46). These are used on the majority of all 
pumps. Pumps having smaller pistons (i.e. 
1 "  or less) may use synthetic rubber U 
packing (Figure 47), elastomer impregnated 
leather discs (Figure 48), or a plunger and 
elastomer impregnated leather V-rings 
(Figure 49) .  All model 71 20's wi th 2 518" 
piston use a synthetic rubber U packing 
with a 1 piece piston (Figure 50). 

5 .  Slowly unscrew the valve, i f  oil begins 
to  bleed out  around the thread 
manually rotate the motor coupling 
until it stops. 

6. Remove the valve and clean it in 
kerosene or  other petroleum solvent. 
Blow air through the valve i n  both 
directions. You should be able t o  hear 
the ball move freely within the valve. 



B. Removal 

U-PACKING 
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Fig. 50 

The useful life of any of these seals depends on  
several factors such as stroking rate, 
temperature, pressure, and is therefore 
impossible to  predict for every pump. When a 
piston seal does wear out however, it wi l l  
become evident through a loss in capacity and 
excessive operation of the hydraulic makeup 
valve. 

l a .  Standard Heads and Plan C: Refer to  
MAINTENANCE, Section I and fol low 

C 
the instructions for removal of the we t  
end. For Plan C, remove the 
intermediate head also. 

1 b. Remote Heads: Remove all pressure 
from the piping system and disconnect 
the power source to  the drive motor. 
The pipe which transfers hydraulic 
pressure to the remote head must be 
removed at the pumphead. There must 
also be sufficient room to  pull .the 
pumphead away f rom the gearbox. 

2.  Remove both gearbox covers, refer t o  
MAINTENANCE, Section XI for removal 
of the rear cover. Drain the gearbox of  
oil. 

3. Using a wrench on the hex portion of 
the piston rod, unscrew it from the 
crosshead block. Always place a 
wrench on the front connecting rod 
when loosening or tightening the piston 
rod in order t o  keep the block from 
turning. 

4. On the Model 7440 wi th  standard 
heads 112" piston and larger, the piston 
can be removed from the front of the 
cylinder thus eliminating the need to  
remove the pumphead. Remove the 
piston assembly and proceed wi th Step 
7. 

5. Remove the t w o  socket head 
capscrews holding the pumphead to  
the gearbox. These screws are located 
on the back of the head inside the front 
gearbox reservoir. On some models it 
may be necessary t o  remove the 
hydraulic makeup valve in order to  
access these screws. 

6. Slowly pull the pumphead away from 
the gearbox, keeping the piston in the 
cylinder. N o w  remove the piston from 
the rear of the cylinder. 

7. Assemblies using piston cups should be 
placed in a vise while changing the 
seals. 



C. Reinstallation the rod. 
//' 

The next step is dependent on the particular 
type of p is~on assembly: 

l a .  Standard Piston Cups (Figure 46): 
Remove the hex nut sn the end of the 
rod and replace the cups, note the 
direction in which the cups face. The 
smaller pistons normally incorporate 
shoulders on the expanders so that the 
assembly cannot be overtightened, on 
these the hex nut should be tightened 
firmly. On pistons with no shoulders, 
tighten the hex nut just until the piston 
cups cannot be rotated by hand. 
Overtightening will deform the cups 
while looseness will cause seal leakage. 

1 b. U-Packing (Figure 47):  Remove the 
capscrew (or hex nut) on the end of 
the rod and replace the seals, note the 
direction in which they face. Tighten 
the capscrew firmly. 

I c .  Leather Discs (Figure 48):  Remove the 
capscrew on the end of the rod and 
replace the seals. Tighten the 
capscrew to a snug fit so that the discs 
cannot  be ro ta ted by hand. 
Overtightening will deform the discs 
while looseness will cause seal leakage. 

I d .  Packed Plunger with Leather V-Rings 
(Figure 49): Loosen the setscrew and 
remove the gland screw from the rear 
of the cylinder. Remove gland, female 
adaptor and v-rings. Replace the v-rings 
with new ones. Reinstall the female 
adaptor, gland, gland screw and 
plunger. Tighten the gland screw until 
the plunger is snug. Overtightening will 
deform the seals while looseness will 
cause seal leakage. As the pump 
operates, the v-rings will loosen up 
therefore the gland screw must be 
retightened at periodic intervals. 
Proceed with Step 3. 

l e .  U-Packing, 71 20  2 518" Piston Only 
(Figure 50): Use a small screwdriver or 
similar tool to  pry the old seal out of its 
groove. Stretch the new seal over the 
piston and slide it into the groove. 
Now loosen the hex nut on the end of 

2. If the pump is a Model 7440 112" 
piston and larger, the piston assembly 
can be ins:alled from the front of the 
pumphead. First dip the seals in 
PULSAlube oil and then push the 
assembly into the cylinder. Proceed 
with Step 3 .  

On all other models the piston 
assembly must be installed from the 
back of the cylinder. (Pumphead must 
be removed). Again, dip the seals in 
PULSAlube oil first. Clean the rear face 
of the pumphead and the front of the 
gearbox, use a new gasket to assure a 
leakproof seal and reinstall the 
pumphead. 

3. With the pumphead back in place, 
screw the piston rod back into the 
crosshead block. On the Model 7 120, 
2 518" piston, tighten the hex nut on 
the end of the piston rod, which was 
left loose in order to center the piston. 

4. Refer to MAINTENANCE, Section I for 
reinstallation of the wet end. For 
remote head pumps, reinstall the pipe 
connecting the pumphead and remote 
head. 

5. Reinstall the hydraulic makeup valve if 
it had to be removed. 

6. Refill the gearbox with oil and replace 
the cover assemblies. Refer to 
MAINTENANCE, Section XI t o  install 
the rear cover. 

7. Reprime the pump as outlined in 
MAINTENANCE, Section II. 

VI11. HOUSING ASSEMBLY 

The housing assembly requires no maintenance 
other than keeping the gearbox oil at the proper 
level and periodically greasing the gears and 
slip shaft on top of the housing. Should the 
assembly ever have to  be removed, follow the 
procedure below. 



1. Remove all pressure from the piping system. 

2 .  Disconnect the power source to  the drive 
motor. 

C 
W 3. Remove both gearbox covers, refer t o  

MAINTENANCE Section XI. Drain the rear 
oil reservoir. 

4a. Models 71  20  and 7 4 4 0  Only: Remove the 
allen setscrews located in the gearbox 
sides directly above the housing bearing 
pins. Use a screwdriver t o  pry out the 
pins. (Figure 51 1. 

4b. Models 7660  & 8480:  Remove the bolts 
which hold each bearing pin in  place. To 
remove the pins, thread the bolts into the 
tapped holes and turn. The pin wil l then 
be driven out. (Figure 52). 

Fig. 51 
5.  Raise the housing up  and remove the front 

connecting rod pin from the crosshead 
block by loosening the allen setscrew in the - 
rear face of the block. 

6. Remove the rear connecting rod pin in the 
back of the housing by  removing one of the 
coner pins. 

Reinstall the assembly by following the 
2- reverse sequence of procedures described in 

Steps 3-6. When reinstalling the housing 
bearing pins make certain the o-ring is in 
place against the shoulder of the pin. On 
the Model 71  2 0  make certain the pins are 
all the way in before installing the locking 
setscrews. Grease the gears and slip shaft 
on top of the housing before installing the 
rear cover. 

Fig. 52  

IX. WORM GEARING, BEARINGS, ECCENTRIC 
ASSEMBLY 

A. General Description 

The worm gearlng. bearings and eccentric 
assembly requlre no maintenance other than 
keeping the gearbox oil at the proper level 

34 
and changing i t  as required. 



The worm shaft assembly is a one piece 
shaft wi th a tapered roller bearing pressed 
on each end (Figure 53) .  The cup or race 
for the front worm shaft bearing is pressed 
into the gearbox and is not removable. The 
rear cup slides into the gearbox bore and is 
held in place by the bearing cap. By 
changing the shim thickness underneath the 
bearing cap, the preload on the bearings can 
be adjusted. All worm shaft assemblies are 
adjusted for zero endplay and no preload. 

3EAPlhG 
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Fig. 53 

Y- The eccentric shaft assembly consists of a 
shaft, key, gear, eccentric cam, spacer, and 
t w o  tapered roller bearings (Figure 54). All 
the items excluding the spacer, are pressed 
onto the shaft. The bearing cups are 
pressed into the bearing blocks and are not 
removable. The shims beneath each 
bearing block are used not  only to adjust 
the bearing preload but  also the position of 
the gear over the worm shaft. Again these 
assemblies are adjusted for zero endplay 
and no preload. The assemblies can be 
removed and replaced without readjusting 
the shims provided that none o f  the 
components are changed. Should a change 
be required, follow the procedure below t o  
determine the correct shimming. 

B. Worm Shaft Assembly Shimming 

1 .  'The eccentric shaft assembly must be 
removed f rom the gearbox. Note 
which side o f  the gearbox each bearing 
block goes into and also the shims used 
on each. 

Fig. 54 

2. Insert the worm shaft assembly into 
the gearbox. 

3. Place the rear bearing cup and spacer 
over the worm shaft and slide them 
into the gearbox bore. 

4. Remove any shims which are on the 
bearing cap. Thoroughly clean the cap 
and mating surface of the gearbox. 
Slide the cap into place, do not  scratch 
the shaft in the area where the seal 
rides. 

5. Place an even pressure on the bearing 
cap while using a feeler gauge to  
measure the gap between it and the 
gearbox. 

6. Select a combination of shims which is 
approximately .002" to  .003" less than 
the reading obtained. The shims are 
color coded for thickness as follows: 
Green = ,003"; Blue = .005"; Clear = 
.0075"; and Yellow = .020". 

7. Put the shims in place, insert the bolts 
into the bearing cap and tighten. 

8. Rotate the worm shaft several times. 
It may be necessary t o  install the 
coupling in order t o  do this. Check t o  
see that the worm shaft has n o  end 
play yet turns freely. If the  shaft has 
visible end play, reduce the  amount o f  
shim. I f  the shaft is diff icult t o  rotate 
increase the amount o f  shim. 



9. After the amount of shims has been 
determined, remove the 4 bolts, apply 
a thread sealant and reinstall them. 

C. Eccentric Shaft Assembly Shimming 

1 .  The worm shaft assembly must be in 
place. 

2. Place the eccentric shaft assembly in 
the gearbox without the rear 
connecting rod and turned 180°, so 
that the gears are not meshing. (Figure 
55.) 

3 .  Install each bearing block in the same 
side of the gearbox from which it was 
removed using the same shims that had 
been on them previously. Install all the 
bolts and tighten. 

designed to  check gear teeth contact. 

6. Reinstall the eccentric shaft assembly 
in the correct position with the 
connecting rod installed. Do not 
change the amount of shims on the 
bearing blocks. 

7. Rotate the worm shaft by hand in the 
direction indicated on the coupling 
guard (counter-clockwise looking at the 
end of the shaft). Rotate it until the 
worm wheel has gone around several 
times. 

8. Look at the contact pattern on the 
driven side of the worm wheel teeth, 
compare it with Figure 56. Contact 
should appear in the center of the tooth 
and continue to  the leaving side. If the 
contact pattern is not correct it can be 
changed by moving shims from one 
bearing block to the other. Remove 
shims on the same end of the shaft as 
the direction in which you want the 
contact pattern to  move. For example, 
if the contact pattern is on the entering 
side of the wheel, remove shims from 
the bearing block closest to the wheel 
and place them on the opposite block. 
A different combination of shims may 
be used to  obtain the proper 
adjustment however, the total  
thickness must be the same as 
determined in Step 4,  or the bearing 
preload will be changed. 

Fig. 55  \ 
4 .  Check to see that the shaft has no end 

piay yet still turns freely. If the shaft 
has v~sible end play, reduce the amount 
o i  shim. If the shaft is difficult to  
rota?€, increase the amount of shim. 
T ~ , E  shims are color coded for thickness 
a s  fallows: Green = ,003"; Blue = 

035"; Clear = ,0075; and Yellow = 
.C29". 

fdake all shim changes on the bearing 
block farthest from the worm shaft. 

5 2 ~ r , o v e  the eccentric shaft assembly. 
Cca? the worm threads with prussian 
C '  ~ ~ - 5 .  red l e a d  or similar compound 

Fig. 56 



9. After the correct shim combinations 
have been determined reassemble the 
bearing blocks using ihread sealant on 
all bolts. 

X .  OIL SEAL 

A. General 

The worm shaft oil seal (Figure 53) properly 
installed and operating under favorable 
conditions, should give years of satisfactory 
leak-free service. 

Unfavorable operating conditions such as a 
corrosive atmosphere, excessive dust or 
dirt, or contaminated lubricating oil can 
result in frequent replacement of the seal 
and worm shaft. 

B. Removal and Replacement 

1 .  Disconnect the power source to the 
drive motor. 

2. Remove the coupling guard, electric 
motor and motor coupling. 

3.  Refer to MAINTENANCE, Section XI for 
removal of the rear gearbox cover. 
Drain the rear oil reservoir. 

4. Remove four bolts from the rear 
bearing cap and slide the cap off the 
shaft. Retain the plastic shims for 
reassembly. 

5.  Using a screwdriver or other pointed 
tool pry the oil seal from the rear 
bearing cap. 

6. Install a new oil seal into the rear 
bewing cap by gently tapping it into 
the counterbore, the part numbers on 
the seal must be facing out. If the 
outside edge of the seal is uncoated i.e. 
bare metal, coat it with a gasket 
sealant before installation. Seat the oil 
seal flush with the face of the bearing 
cap. 

7 .  Before replacing the bearing cap, check 
the worm shaft sealing area for 
scratches, burrs, rust or foreign 

material which may have caused the 
seal to leak. Also check the shaft-run 
out, and end play. There should be no 
visible end play and runout must be 
less than . O 1  O " ,  total indicator reading. 
If rhe sealing area is damaged or rusty 
try restoring it w ~ t h  emery cloth. The 
surface must be smooth and scratch 
free in order for the seal to  work. If 
necessary replace the worm shaft. 

8. Cover rhe enrire length of the worm 
shaft keyway with plastic electricians 
tape. This will keep the sharp edges 
from damaging the seal as its slid over 
the shaft. A single strip is sufficient, it 
is not necessary to wrap tape around 
the shaft. 

9. Apply a light coating of grease to the 
worm shaft and the inside of the seal. 
Slide the rear bearing cap over the 
shaft !make sure the plastic shims are 
in place between the bearing cap and 
gearbox). Replace the four bolts. 

10. Remove the tape from the worm shaft. 
Reinstall the coupling, motor and 
coupling guard. Make certain the 
motor is properly aligned. 

1 1. Refill the gearbox with oil and replace 
t he  rear c o v e r .  Re fe r  t o  
MAINTENANCE, Section XI. 



XI. REAR GEARBOX COVER ASSEMBLY 

A. Manual Control 

P The handwheel on  manually controlled 
pumps is liked to  the oscillating housing by 
universals and a telescoping slip joint 
(Figure 5 7 ) .  When the cover is removed the 
relationship between the t w o  halves of  the 
joint must be maintained or pump 
calibration will be affected. 

Removal 

1 .  Disconnect the power source t o  the 
drive motor. 

Fig. 57 

2. Make sure the handwheel indicator 
registers zero. 

3. Remove the cover screws. 

(Figure 5 7 ) .  The shaft and tube must  
be reassembled w i th  the same 
orientation as when the cover was 
removed. 

3. Place the cover on top of the gearbox 
and replace the screws. 

4. Turn the handle fully counter- 
clockwise, the indicator should read 
zero. If it does not  then remove the 
cover, turn the handle until it reads 
zero and reinstall it as described in  Step 
2. 

B. Auto Electric Control (AE) 

The AE actuator is linked t o  the oscillating 
housing by universals and a reciprocating 
shaft. (Figure 5 8 ) .  There is also an 
external handwheel which can be engaged 
for manual adjustment. 

Fig. 58 
4. Pull the cover back toward the motor 

and lift off .  Removal (Lon-Explosion Proof) 

5. Do not  disturb the relationship between 1. Disconnect the power source t o  the 
the t w o  halves of the slip joint. drive motor and actuator. 

Reinstallation 

1 .  Coat all surfaces of the slip joint 
assembly and handwheel gearing with 
a light grease or corrosion inhibitor 
such as LPS-3. 

2 .  Make sure the handwheel indicator 
registers zero. Hold the cover 
sideways to  expose the square tube. 
Then, holding the tube, carefully move 
the cover forward to engage the shaft 

2 .  Make sure the stroke length indicator 
registers zero. 

3. Remove the cover screws. 

4. Lift the cover slightly and hold the 
shaft horizontal t o  prevent binding. 
Pull the cover back towards the motor 
until the diamond screw shaft is 
disengaged f rom the actuator. 



Reinstallation (Non-Explosion Proof) Reinstallation (Explosion Proof) 

1. Check to  see that the block inside the 
oscillating heusing is at the top by 
turning the shaft counterclockwise (as 
seen standing behind :he pump). 

2. If the diamond shaft is dry, lightly coat 
it wi th grease. 

3. Hold the cover over the pump and 
carefully insert the shaft into the 
actuator as you lower the cover in 
place, (Figure 58). Ee sure the stroke 
length indicator remains at zero. 

4. Replace the cover screws. 

Removal (Explosion Proof) 

3 n  explosion proof models the diamond 
shaft cannot be withdrawn from the front of 
the actuator and must  therefore be removed 
from the oscillating housing. 

1.  Disconnect the power source to the 
drive motor and actuator. 

2. Make sure the stroke length indicator 
registers zero. 

3. Remove the coupling guard. 

4. Remove the front gearbox cover. 

5. Manually rotate the motor coupling 
until the oscillating housing is venical. 
I t  may be necessary to remove 
pressure f rom the piping system. 

6. Remove the cotter pin, nut  and washer 
from the end of the drive shaft on top  
of the housing. 

7. Remove the cover screws. 

8. Lift the cover slightly and pull it back 
towards the motor. As  the shaft 
disengages, the miter gear, bushing and 
bushing p in will come loose, don't 
allow them t o  fall into the gearbox. 

1 .  Check to see that the block inside the 
csci l la~ing h o ~ s i n g  is at the top by 
[urnlrrg :he rrl:er gear c l o c ~ ~ v i s e .  

2. If [he end of  the shaft is dry, coat i t  
L V I I ~  grease. 

3. Hold the cover over the pump and 
insert the shaft into the housing bore 
as you lower the cover. Make sure the 
miter gear, bushing and bushing pin are 
ir, place and that the stroke length 
indica:or remains at zero. 

4 .  Replace the washer and nut  on the 
shaft. Snug the nut and then back it 
off to the nearest hole for insertion of 
a cotter pin. 

5. Replace the cover screws, front cover 
and coupling guard. 

C. Auto Pneumatic Control (AP) 

The AP actuator is linked to the oscillating 
housing by a clevis and pin. (Figure 59). 
The actuator unit must be removed before 
the cover can be taken off. 



Removal specific KOPkit for every PULSA Series 
pump model. Each KOPkit is vacuum sealed 

1. Disconnect the power to  the drive t o  keep the pans clean even when stored 
motor and the air supply and air signal for extended periods o f  time. Al l  PULSA 

*- to the actuator. Series pumps shipped since June 1985 
have the KOPkit number on the pump 

2. Remove one of the plexiglass covers nameplate, the specification data sheet and 
from the actuator mount. Pulsafeeder order documents. KOPkits can 

also be selected from the technical data 
3. The stroke length indicator should sheet shipped w i th  the pump or by  a 

register zero. Pulsafeeder representative. 

4. Remove one of the cotter pins and B. Ordering KOPkits or Pans 
drive the pin out  of the clevis. The 
actuator and cover can n o w  be When ordering replacement pans always 
removed. specify: 

Reinstallation 

1. The gearbox cover must be in  place. 

+ Pump model and serial number 
(stamped on  pump nameplate) e.g., 
71 20-S-AE wi th SIN 86041 46-1. 

2. Clean the bot tom surface of the + Pan name and p a n  number from the 
actuator mount and mating surface of PULSA Series p a n  list. Add the part 
the gearbox cover. Use a gasket number suffix that designates the 
compound on one of the surfaces. material of construction of the we t  end. 

(Note: PULSA Series p a n  numbers 
3 .  Place the actuator assembly on the begin w i th  the letter "W"  e.g., 

pump and install the lock nuts. W094 1 36-HY PI. 6 
L 4. Make sure the clevis has not rotated. 

The holes for the clevis pin must be 
perpendicular t o  the side of the pump. 

5. Pull up on the oscillating housing 
adjustment rod until the block is firmly 
against the top of the housing. N o w  
turn the rod 1 turn counter-clockwise 
and reconnect it t o  the clevis. This 
positions the block just off  the top of 
the housing to  prevent stressing the 
pans at 0 %  stroke setting. 

6 .  Install a new cotter pin in  the clevis pin 
and replace the plexiglass cover. 

I. REPLACEMENT PARTS 

A.  PULSA Series KOPkits Program 

PULSA Series KOPkits contain all 
replacement parts normally used in  a 
preventat ive maintenance program. 
(PULSAlube oil is also available for 

I preventative maintenance programs. See 
\ Section on Equipment Start-up). There is a 

'C 
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TROUBLE SHOOTING CHART 

Difficulty Probable Cause 

Pump Does Not Start 1 .Coupling disconnected 
2. Faulty power source 
3 .B lo~vn fuse, ,circuit breaker 
4.Broken wire 
5.Wired imprcperly 
6.Pipe line b loc~age  
7.Shutoff valves closed 

No Delivery 1 .Motor not running 

2.Supply tank empty 
3.Lines clogged 
4.Closed line valves 
5.Ball check valves held 

open wi th solids 
6.Vapor lock, cavitation 
7.Prime lost 
8.Strainer clogged 

9.H ydraulic system 
under-primed 

Low Delivery 1 .Motor speed too low 

2.Check valves worn or dirty 
3.Hydraulic Bypass valve 

operating each stroke 
4.Calibration system error 
5. Product viscosity too high 

6.Product cavitating 

7.Piston cups worn or 
hardened by  contamination 

Delivery Gradually 1 .Stroke adjustment creeping 
Drops 

2.Check valve leakage 
3.Leak in suction line 
4.Stainer fouled 
5. Product change 
6.By-pass leakage 
7.Piston cups worn  or 

hardened b y  contamination 
8.Hydraulic Makeup Valve 

improperly set 
9. Supply tank vent plugged 

Remedy 

Connect and align 
Check power source 
Replace - locate overload 
Locate and repair 
Check diagram 
Locate block and clear pipe lines 
Open valves 

Check power source. Check wiring 
diagram. 
Fill wi th liquid 
Clean and flush 
Open pipeline valves 

Clean-inspect 
lncrease suction pressure 
Reprime, check for leak 
Remove and clean. Replace screen if 
necessary. 

Refer t o  Pages 22  and 2 3  

Check voltages, henz, wiring, and 
te rmina l  connec t i ons .  Check 
nameplate vs. specifications 
Clean, replace if damaged 

Refer t o  Pages 29 and 30.  
Evaluate and correct 
Lower viscosity by  increasing product 
temperature. lncrease pump size 
and/or piping. 

Increase suction pressure. Cool 
product as necessary. 
lnspect and replace if 
deteriorated. Refer t o  Pages 31-34 

Consult factory. Replace worn  
pans. 
Clean, replace i f  damaged 
Locate and correct 
Clean or replace screen 
Check viscosity 
Correct for bypass valve leakage 
lnspect and replace if 
deteriorated. Refer t o  Pages 3 1 -34 
Refer t o  Pages 2 8  and 29. 

Unplug vent 



F p- Probable Cause 
F Delivery Erratic 1 .Leak in suction line 

2.Product cavitating 
3.Entrained air or gas in 

,,' product 
4.Motor speed erratic 
5.Fouled check valves w 

Delivery Higher 1 .Suction Pressure higher 
Than Rated than discharge pressure 

2.Discharge piping too small 

3.Back pressure valve set 
too low 

4.Back pressure valve leaks 

Pump Loses Oil 1 .Diaphragm ruptured 
2.Leaky oil seal 
3.Cover gasket leaks 
4.Pump head gasket leaks 

5.Gear box overfilled 

Air Continuously 1 .Oil in reservoir l ow  
Bleeds From 2.Hydraulic Bypass Valve 
Automatic Bleeder operating each stroke 

3.Suction pressure too low 
4.Breakdown of oil, 

temperature high 

Noisy Gearing, 1 .Discharge pressure too 

C- Knocking high 
2.Water hammer 
3 .  Worn bearings 
4.Worn gears 

5.End play in worm shaft 
6. Eccentric or worm gear 
7.Hydraulic bypass valve 

set too high 

Piping Noisy 1 .Pipe size too small 

2.Pipe runs too long 
3.Surge chambers full of 

liquid 

4.No surge chambers used 

Motor Overheats 1 .Pump overloaded 

2.0il too viscous 
3.Low voltage 
4.Loose wire 
5. Mechanical binding 

Remedy 
Locate and correct 
lncrease suction pressure 
Consult factory for suggested 
venting 
Check voltage, h e m  
Clean, replace if necessary 

lnstall back pressure valve 
or consult factory for piping 
recommendations. 
lncrease pipe size-install PULSAtrol at 
pump in discharge line 

lncrease setting 
Repair, clean, or replace 

Replace 
Replace 
Replace or tighten 
Replace-tighten pump head bolts, seal 
with permatex 
Remove excess oil 

Refill t o  correct level 

Refer t o  Pages 2 8  and 29. 
Increase pressure 

Change oil type, consult factory 

Reduce pressure or discharge 
pipe size 
lnstall PULSAtrol 
Replace 
Replace gears 
Adjust hydraulic bypass valve (see 
Pages 2 8  and 29). 
Shim for thrust 
Tighten or replace assembly 

Readjust (see Page 2 8  and 29) 

Increase size of piping. Install 
PULSAtrol. 
lnstall PULSAtrol in line 
Recharge wi th air or inert gas. 
Replace diaphragm and recharge if 
PULSAtrol being used 
lnstall PULSAtrols 

Check operating conditions against 
pump design 
Use lighter grade oil 
Check power supply 
Trace and correct 
Check gearbox mechanism 



APPENDIX I PIPING CALCULATIONS 

f 
SUCTION HEAD REQUIREMENTS 

e All reciprocating r e t e r i n g  p ~ ~ o s  require a net Table 2. L m t  sets and constant values for use 
positive suction ihead iNPSi7,r as shown in In Eqtiations 1 ihrough 3.  
Table 1. The NPSH, is defined as the pressure 
required above the absolute vapor pressure of 
the process fluid at the pumping temperature. 
This pressure is required at tne suction port of 
the pump throughout the entire pump stroking 
cycle in order to prevent cavitation of the 
process fluid within the reagent head. The 
NPSHp is one of the requirements necessary to 
assure metering accuracy. 

Table 1. NPSH, values 

Pulsar Pulsa 

English (psi) 

The net positive suction head available (NPSHA) 
must be greater than the NPSH,. The NPSHA of 
any given system is calculated as fol lows for 
comparison to the NPSH, as shown in  Table 1. 

9 
r Equation 1. For fluid viscosity below 50 

centipoise. 

L P G Q ,  NPSH,  = P,  2 PH - P L  - (--- 
C, d' 

Equation 2. For f luid viscosity above 50 
centipoise. 

1 LPGQp*L@Q NPSH, = P,, r PH - P, - I (- -)2 
C,d2 C#' 

The variables used in  Equations 1 through 4 Note: If piping sizes vary throughout the 
must  be in  the units shown i n  Table 2 for the suction line, different additive values may be 
constants listed below to  be used correctly. used for  the pressure losses attributed t o  the 

liquid's acceleration and deceleration. Use the 
last te rm o f  Equation 1 o r  2 as many t imes as 
needed i n  the equation t o  adjust for  different 
lengths o f  different pipe diameters i n  the  
suction line. (Everything but  the pipe length 
and diameter w i l l  stay the same i n  the 
equation.) 

All reciprocating metering pumps also require 



that a minimum absolute pressure, minimum 
suction head (MSH), be maintained at the 
pump inlet throughout the pumping cycle to  
ensure a stable hydraulic system and proper 
pump operation. The sum of the NPSHA and 
the vapor pressure (P,) must be greater than 
the values shown in Table 3. 

Table 3. Minimum values for the sum of NPSHA 
and vapor pressure. (MSH) 

MSH 1 Pulsar I Pulsar" 1 Pulsa I 

SYSTEM BACKPRESSURE 

Metric, 
(bar(a)) 

The system backpressure must exceed the 
suction pressure by at least 5 psi (0.35 bar) in 
order to  prevent flowthrough, however it must 
not exceed the rated discharge pressure of the 
pump. Flowthrough can be defined as the 
process liquid flowing from a higher pressure 
to a lower pressure (downhill pumping), which 
attributes to pump failure and undesired f low 
at pump shutdown. If the system backpressure 
is not at least 5 psi (0.35 bar) greater than the 
suction pressure, a backpressure valve must be 
installed in the discharge piping. To calculate 
the system's total backpressure use Equation 3 
or 4. 

Equation 3. For fluid viscosity below '50 
centipoise. 

Pulsar Pump w ~ t h  PULSAlarm leak detect~on 
diaphragm. 

Equation 4. For fluid viscosity above 50 
centipoise. 

-- 

0.66 0.35 

L 
APPENDIX II OIL SPECIFICATIONS 

~ 

0.53 

For service 40°F to 280°F 

T v ~ i c a l  Characteristics: 
API Gravity = 28-30 
Viscosity SUS @ 100°F = 450 
Viscosity SUS @ 210°F = 73-78 
Viscosity lndex = 95-160 
Pour Point = 15" to -25°F 
Four Ball Wear Test: 

1800 RPM, 20 KG Load,130°F,1 Hr. = 

0.30 VIM Scar Diameter 
OK Timken Load = 60-70 Ibs 
Rust Test (ASTM D-665) = Pass 
Demulsibility Test (ASTM 0-271 1) = Pass 
Oxidation Test (ASTM D-2893) = Pass 
Nearest Commercial Equivalent: 
Exxon Std. Oil - Nuto Series 
Shell Oil - Tellus Series 
Texacc - Rando Series (Suitable only 

L 
44 

PLI LSAIu be #5 

For adverse temperature conditions 
Service range 40 to 400°F 

T v ~ i c a l  Characteristics: 
API Gravity = 34 
Viscosity SUS @ 100°F = 150 

Viscosity SUS @ 210°F = 46 
Viscosity lndex = 135 
Pour Point = 65'F 
Four Ball Wear Test: 

1800 RPM, 40 KG Load, 200°F, 1 Hr = 

0.40 M M  Scar Diameter 
OK Timken Load = 60 - 70 Ibs 

Rust Test (ASTM D-665) = Pass 
Demulsibility Test (ASTM D-2711) = Pass 
Oxidation Test (ASTM D-2893) = Pass 
Nearest Commercial Equivalent: 
Mobil Oil Corporation-Mobil SHC 624 



APPENDIX Ill BOLT TORQUE RECOMMENDATIONS 

FOR MODELS WITH METAL HEADS AND TFE DIAPHRAGM ( 1 )  

1. Reagent heads in these categories can be referenced by the head # which is stamped or cast on the part. 

2. Torque values are for Grade 8, Carbon Steel Socket Head Capscrews only, w i th  lubricated threads. 

R e ~ g e n t  
Head # 

W201544 

W203344 

W205343 

W201983 

W205699 

W203017 

W202420 

W209786 

W204938 

W203806 

W205341 

REAGENT 

# Bolts and Thread 
Size 

8 5/16-18 

12 1 !2-13 

12 5!8-1 1 

8 '318-16 

TIE BAR BOLTS 

8 112-1 3 

10 '3 /4 -10  

6 1/2-13 

6 1/2-13 

12 518-1 1 

6 3/4-10 

6 314-1 0 

# Bolts and Thread 

HEAD BOLTS 

Torque (2) Torque (2) 

FT-LBS 

5.8 

21.7 

41.4 

11.3 

N-M 

7.9 

29.4 

56.1 

15.3 

21 .O 

100.8 

23.7 

23.7 

50.8 

89.7 

38.2 

Size 

2 1/4-20 

2 511 6-1 8 

2 5/16-18 

2 5/16-18 

IN-LBS 

12.2 

50.7 

81 .O 

29.7 

28.5 

N-M 

1.4 

5.7 

9.2 

3.4 

49.7 

265.0 

49.0 

140.3 

168.0 

180.4 

48.1 

3 3/8-16 5.6 

30.0 

5.5 

15.9 

19.0 

20.4 

5.4 

136.7 2 1/2-13 

32.1 2 1/2-13 

32.1 2 1/2-13 

68.9 

121.6 

51.8 

2 1/2-13 

I 2 1/2-13 

2 1/2-13 



FOR MODELS WITH METAL HEADS AND METAL DIAPHRAGM (1) 

1. Reagent heads in these categories can be referenced by the head # which is stamped or cast on the part. 

TIE BAR BOLTS 

Reagent # Bolts and 'Thread Torque (2) # Bolts and Thread Torque (2) 
Size 

FT-LBS N-M IN-LBS N-M 

2. Torque values are for Grade 8, Carbon Steel Socket Head Capscrews only, with lubricated threads. 

W204524 

W204335 

W208287 

w205117 

W204537 

W204331 

W205505 

W205011 

W204241 

W205799 

W205533 

W205144 

W205631 

W205137 

W206986 

W207481 

6 ' 3/8-16 

12 ' 112-1 3 

12 ' 518-1 1 

8 ' 718-9 

6 ' 112-1 3 

8 ' 314-1 0 

8 ' 1-118-7 

10 ' 1-1 14-7 

8 ' 112-1 3 

12 ' 314-1 0 

10 ' 1-1 18-7 

10 ' 1-1 12-6 

8 ' 3/4-10 

12 ' 1-114-7 

8 ' 314-1 0 

8 ' 1-1 14-7 

8.3 

18.4 - 

34.4 

120.4 

17.2 

49.8 

249.0 

369.0 

27.7 

68.1 

21 7.6 

653.9 

73.8 

281 .O 

77.4 

290.1 

11.3 

25.0 

46.1 

163.2 

23.3 

67.5 

337.6 

500.3 

37.6 

92.3 

295.0 

886.6 

100.0 

381 .O 

104.9 

393.3 

2 ' 1 14-20 

2 ' 511 6-1 8 

2 ' 511 6-1 8 

2 ' 318-1 6 

2 ' 1/4-20 

3 ' 3/8-16 

2 ' 1/2-13 

2 ' 112-1 3 

2 ' 112-1 3 

2 '  1/2-13 

2 ' 112-13 

2 ' 1/2-13 

2 ' 1/2-13 

2 ' 3/4-10 

2 ' 112-1 3 

2 ' 1/2-13 

12.2 

50.7 

76.0 

152.2 

7.1 

27.4 

121.8 

203.0 

26.9 

66.3 

11 7.6 

265.0 

49.0 

252.0 

80.2 

180.4 

1.4 

5.7 

8.6 

17.2 

0 .8 .  

3.1 

13.8 

22.9 

3.0 

7.5 

13.3 

29.9 

5.5 

28.5 

9.1 

20.4 



FOR MODELS WlTH TFEIPVC HEADS AND TFE DIAPHRAGM (1) 

FOR MODELS WlTH HYDRATUBE HEAD AND METAL VALVES (1) 

FOR MODELS WlTH HYDRATUBE HEAD AND TFE VALVES (1) 

Reagent 
Head # 

W094147 

W094544 

W094689 

W096319 

1-4 1. Reagent heads in these categories can be referenced by the # of bolts and thread size. 
2. Torque values are for Grade 8, Carbon Steel Socket Head Capscrews only, with lubricated threads. 

Reagent 
Head # 

W094147 

W094544 

W094689 

REAGENT HEAD BOLTS 

# Bolts and Thread 
Size 

8 ' 511 6-1 8 

4 ' 318-1 6 

4 ' 112-1 3 

4'314-10 

TIE BAR BOLTS 

# Bolts and Thread 
Size 

2 511 6-1 8 

2 ' 318-1 6 

2 ' 1/2-13 

2 ' 112-13 

REAGENT HEAD BOLTS 

Torque (2) 

# Bolts and Thread 
Size 

8 ' 511 6-1 8 

4 ' 318-1 6 

4 ' 112-1 3 

TIE BAR BOLTS 

FT-LBS 

5.8 

9.8 

22.9 

67.3 

Torque (2) 

# Bolts and Thread 
Size 

2 ' 511 6-1 8 

2 ' 318-16 

2 ' 1/2-13 

N-M 

7.9 

13.3 

31 .O 

91.2 

IN-LBS 

15.2 

15.5 

52.1 

90.2 

Torque (2) 

N-M 

1.7 

1.8 

5.9 

10.2 

FT-LBS 

1.5 

5.9 

15.2 

Torque (2) 

N-M 

2.0 

8.0 

20.6 

IN-LBS 

3.8 

9.3 

47.5 

N-M 

0.4 

1.1 

5.4 



APPENDIX IV PULSAFEEDER ACCESSORIES 

I. PULSATROL INSTALLATION, OPERATION AND REMOVAL INSTRUCTIONS 

L -The PULSAtrol is a pneumatically charged diaphragm type chamber that continuously stores energy. 
Used on the inlet it will improve NPSH, (Net Positive Suction Head available) characteristics of the 
suction piping system. On the discharge line it will reduce dangerous peak pressures, eliminate 
shock waves and if of sufficient volume will reduce pulsating flow to  almost linear. 

INSTALLATION 

Figures 60 a and b 

On both discharge and suction lines it is desirable to mount the PULSAtrol as close to  the pump 
connection as possible. It can be mounted in any position, but vertical is preferred for ease of 
charging, draining and servicing. The air chamber is sealed and will not require replenishing 
regardless of position. A shut off valve should always be used between the piping system and 
PULSAtrol, also a drain valve should always be installed directly below the PULSAtrol. If the 
discharge line is open to  atmospheric pressure then a back pressure valve should also be 
incorporated in the system near the PULSAtrol to assure proper operation. 

BACK 
PRESSURE 
VALVE 

BACK -- 
PRESSURE -- 
VALVE &--- - 

PULSAtrol 

Fig. 60 a and b 

OPERATION (Charging the PULSAtrol) 

A Discharge Installation 

The air side of the PULSAtrol must be precharged to approximately 50  percent of anticipated mean 
line pressure before placing on stream. This will permit the diaphragm to move to  a neutral position 
between the chambers when operating. 



PROCEDURE 

Pre Charge Procedure for Discharge lnstallation 

1.  Calculate the precharg? pressure 

Mean i i ne  Pressure iPSIGI 
+ Atmospheric Pressure 
Absolute Pressure iPSIA) 
x Precharae Percentaae (80% Max.) 
Pressure Absolute 
- Atmospheric Pressure 
Precharge Pressure (PSIG) 

= Precharge Pressure 

2. Isolate PULSAtrol from line. 

3. Carefully drain off process fluid by opening a drain valve (see recommend piping 
arrangement). 

4. Apply precharge pressure (additional liquid may drain as diaphragm moves). 

5. Close drain valve. 

6. Place PLILSAtrol in stream 

B. Suction lnstallation (Flooded Suction) 

Charge the PULSAtrol with adequate pressure to overcome the static suction head. Start up the 
pump. Depress the stem on the charge valve, but only during discharge strokes of the pump, until 
the gauge indicates pressure pulses. The diaphragm has not centered allowing the PULSAtrol to  
accumulate liquid while the pump is discharging. If too much air becomes released and the gauge 
will not indicate pressure pulses then recharge the PULSAtrol and repeat the procedure. 

PROCEDURE 

Pre Charge Procedure for Suction lnstallation 

1. Isolate accumulator from line. 
2. Carefully drain off process fluid by opening a drain valve (see recommended piping 

arrangement, attached). 
3. Apply 5-10 psi precharge pressure (additional liquid may drain as diaphragm moves). 
4. Close drain valve. 
5. Bleed off all pressure on the PULSAtrol. 
6. Open the valve to put PULSAtrol in stream. 
7. Push in on the stem of the charging valve during the discharge stroke of the pump and release 

during the suction stroke. 
8. Continue this for about 10 times and observe the compound gauge. As accumulator functions, 

the needle will go f rom pressure to  vacuum. 

C. Suction lnstallation (Suction Lift) 

Consult your PULSA Series representative or the factory for details. 



I .  DIAPHRAGM BACK PRESSURE VALVES 

Figure 61 

Pulsafeeder diaphragm back pressure valves create a constant back pressure without chatter or 
cycling. A TFE diaphragm, offering maximum chemical protection and service life, seals spring and 
bonnet f rom product. This diaphragm seals directly on a replaceable seat. 

Be sure to  install wi th fluid f low in direction of arrow on valve body. If arrow is missing from 
plastic valve body, install wi th f low exiting out center hole of valve body. 

B 9  
LOCKNUT 

FLOW- 

Fig. 61 



MAINTENANCE LOG 

Pump Model Serial # 

Gear Ratio Maximum Flow 

Piston Diameter Maximum Pressure 

KOPkit 

All the above information can be obtained f rom the pump nameplate. Refer t o  the Pump Specification 
Data Sheet for additional infcrmation. 

Date 
r 

Serviced By 

- 
P 

Maintenance Performed 



- 
hIw Series" - 

Diaghragm 
Metering Pumps 

Keep-On-Pumping kits save you money and time 
Pulsafeeder has built a re~utation to assure reliable o~erat~on. You save 5% on the mice of a 
for superior reliability by supplying 
carefully-designed, high-quality 
equipment. Even the best equip- 
ment, however, requires a minimal 
amount of preventative mainte- 
nance. KOPkits are designed to 
guard against unnecessary down- 

' time and assure you the highest 
level of efficient and uninterrupted 
service from your PULSA Series 
pumps. 

For each PULSA Series pump 
model you purchase, there is a 
unique KOPkit-a pre-packaged set 
of spare parts A KOPkit contains all 
the parts which experience has 

9- shown require periodic replacement 

As an example, a KOPkit for a 680H 
Hydratube model will include a 
primary diaphragm (flat), a 
secondary diaphragm (tube), a set 
of check valves (balls & seats), 
o-rings, gaskets, oil seal and 
installation instructions. 

Each KOPkit part is vacuum-sealed 
to keep it clean even when stored 
for long periods of time. 

KOPkits save you maintenance 
costs 3 ways: 

W h e n  you need a part, you've got 
it! You can cut downtime and 
production loss from days to 
minutes. 

KOPkit compared td the total 
price of individual component 
parts. 

When you purchase i i  with the 
pump, you save an additional 
5% on the KOPkit. 

A KOPklt is a troubleshooter's best 
friend. In the event of a breakdown, 
it will put you back in business fast! 
Preventative maintenance v. 
insure continuous high perfor- 
mance of you PULSA Series pump. 

Keep on pumping! Get all the 
money-saving and security benefits - 
of PULSA Series KOPkits immedi- 
ately. 

Ordering a KOPkit 
Once the PULSA Series model is quoted and ordered, since its price Just consult your Representative for 
selected, its KOPkit can easily be is automatically determined. pricing. 

Identifying a KOPkit 
The KOPkit pari number is stamped on the 
pump namepiate. The KOPkit number is also 
shown on the Specification Data Sheet and 
Pump Order Acknowledgment. 

'PULSA" O 680' 
DIAPHRAQM METERINQ PUMP 

0 

MODEL SER I AL 

GEAR R A T  I 0  : I  MAX.FLOW 

PISTON D I A .  MAX.PRESS. 

KOPKIT NO. KPC3AGIHACC 

4 L n ~ ~ ~ ~ a r r r n r n  A 
~ru~anrrrucn 

<o A Unit of IDEX Corporation 0, 

m m m m  rrrmrn Engineered Pump Operations 
ArUuArEEuEm 2883 Brighton-Henrietta Town Line Road. Rochester NY 14623 

A Unit of lDEX Corporation 71 6-292-8000 Fax 71 6-424-561 9 

Quality System IS09001 Certified Tecnn~ca~ Sneet :8C 



- - 

L PUL9E Series 
DIAPHRAGM METERING PUMPS 

/3.3 d / 

Parts 
List 



EXTERNAL HANUAL STROKE ADJUSTMENT 

~. 7 -  
- - - - - - - 

NAL ** 4, I L L  I 

88  716-292-8000 Fax 716-424-561 5 

.75  0 VOLTS 1 15/230 -12 6 0 PHASE 1 AC X 3t 
WAME 5 6  McG STK 

ENC,.'SJ:E x p  MINIMUM SERVICE FACTOR IS EQUAL 7 0  1 C 

CUSTOMER 

PUMP COPY 

DATE 

U CORP , 9 / 2 2 / 9 7  1 7 4 4 0 - S - E  1 

OUANlllY 

ORDER NO 

c773133 

CUSTOMER PURCHASE ORDER NO. 

w 

IOU€ /CUSTOMER ITEM NO. ( OUOTATlON REFERENCE NO. 

SERIAL NO. 

237 97731 33-1 



)ATE 9/22/97 

PULSAFEEDER DIVISION 
2883 BRI-HEN TL RD 

/ ROCHESTER, NY 14623 
(716-292-8000) 

- - 
ly CUSTOMER NAME KINEFLOW CORP 

* ORIGINAL r PAGE 1 

OUR ORDER NUMBER - C773133 
PUMP NUMBER - PFBDBRAACCC0012 
SERIAL NUMBER 9773133-1 

7440 

REP : 63000 

CUSTOMER P.O. K2237 

PARTS LIST 

QUANTITY RELATIVE 
LEVEL 

ITEM NUMBER ITEM DESCRIPTION 

PFBDBRAACCC 
W209840-316 
WO41472-316 
W094691-TFE 
WO96325-000 
W202944-316 
W202946-316 
W202946-X15 
W202947-316 
WO89210-X15 
W202966-TFE 
W209786-316 
W209786-X15 
W770071-STA 
W770158-STA 
W209861-000 
W202398-000 
W208201-000 
W202463 - 000 
W202505-000 
W771003-010 
W209855-000 
W049855-NTR 
W055785-000 
WO92589-000 
WO92590-000 
W092591-000 
W092592 -000 
WO92719-000 
WO92720-000 
WO92772-000 
W094026-000 
WO96821-OOC 
W202460-OAG 
W202460-000 
W202460-X01 
W203185-000 
W202509-000 

7440 EXT. *lO:lFMMP 3.000 100 
HEAD ASSY,REAGENT 6.00P 350A 
VALVE,BALL 1.500 DIA 
DIAPHRAGM,FLAT 6.00 DISH P 
TIEBAR 1.00 2.94 4.62 
SEATIVALVE 1.50 B 0 H STD 
GUIDE,VALVE 1.50 B 0 
GUIDE CSTG,VALVE 1.50 B 0 
CAP,VALVE 2.50 NPT M 
CAP,VALVE 2.50 NPT M 
GASKET,O RING 2.75 2.50 .I25 
HEADIREAGENT 6.00 P S 0 350 
HEAD CSTG,REAGENT 6.00 P 350 
.50-13X1.75 SCREW SKHD 8PSTA 
.50-13X4.25 SCREW SKHD 8PSTA 

CONT ASSY, EXT 7440 
HOUSING BOLT E,N,AP E 
COVER ASSY , FRONT El AP , N E 
COVER, FRONT El AE , AP , N E 
DiAPHRAGF,COVER(FRONT) E 
-25-20X1.00 SCREW FILHD 2PSTL 

COVER ASSY, REAR (EXT) F 
GASKET,O ZING 2 - 010 
SRZATHER, FILTER 
PIN,SHAFT ASSY 7120-E COVER 
GEAlI, REAR COVER ( PINION) El F , G , I 
EA,ND~EEL, ZXT E,F,G,I 
SLEEVEIRE- COVER 
GZAR, REAX COVER E,F,G,I 
ST-- GEAE,SFIFT ASSY 7120E C3-f 
33;TNTER, E & AE El FIG, I 
SYATT, COV2Z EXT E,F,G, I 
XA!ZDLATE, STROKE SET lEE%S 
CC)VER, REAl?. EXT PLI 
C3VER, RELY EXT E 
COVZR CSTS,REAR EXT Z ,  F 
EE~ING,C:VER EXT E,F,G, I 
CLSKET, CC-czx (REAR) EIF 



* ORIGINAL PAGE 2 

PULSAFEEDER DIVISION 
2883 BRI-HEN TL RD 
ROCHESTER, NY 14623 

(716-292-8000) 

CUSTOMER NAME KINEFLOW CORP 

CUSTOMER P.O. K2237 

QUANTITY 

1.000 
1.000 
1.200 
1.200 
2.000 
1.000 
1.c00 '-. COO 
2.300 
l. a00 
1.000 
1.230 

' \ P n  - .  - i v  

1.,3C 
: . : a2  - - - n  
- . - r c i  

? - q n  
- . - V V  

1.22C 
1.200 
1.3CO 
; . 2 3 0  
1. ?33 

RELATIVE 
LEVEL 

OUR ORDER NUMBER - C773133 
PUMP NUMBER - PFBDBRAACCC0012 
SERIAL NUMBER 9773133-1 

7440 

ITEM NCTMBER 

REP: 63000 

PARTS LIST 

ITEM DESCRIPTION 

U- JOINT,ADJ L E l  F 
OIL LEVEL GAUGE ASSY El F 
GASKET, 0 RING 2 - 118 
CAP,OIL FILL 20,60,80,Rl 
DIP STICK ALL-7120 
GASKET , COUNTER E,F,G,I 
ADJUSTMENT SHAFT SLEEVE 7440 

08-32X .88 SCREW SKHD 8PSTA 
4-07x . l e  SCREWDRIVE 0188 

#05-40 X .38 SCREW RDHD 2PSTL 
-25-20X1.00 SCREW FILHD 2PSTL 
6-32X .12 SCREW SETSC 80STA 

.25-20X .38 SCREW SETSC 8OSTA 
a FLT WSXR, TYPE B REG PSTL 
8 REG LOCK WASHER PSTL 

.094-S X -50 ROLL PIN SSTA 
-094-S X -62 ROLL PIN SSTA 
-094-S X -75 ROLL PIN 5STA 

CONTROL CONMON PARTS 7440 
CROSSHEAY" E,F 
PIN, CROSS23AD E 
GASKET,O ZING (NITRILE) 2-018 
PIN, CONhTZC7'ING ROE - * C 

- 1  - 
FSIIZFIN C2TTZR CLIP 

8-32X .25 SCREW SETSC 8CSTA 
.3e-16X -50 SSCR, FDP 8CSTA 

H3USING G S Y ,  (EXT) 7440 
HOUSING, ( SXT) E,F 
PIK,HOUSIXS ADJ. E,F 
Z33, CONIL'Z2TING ( FX3hT; - - 

L, P 

X ~ C ,  CONNECTING ! F R S ~ T :  CSTG E, P 
BL3 ZK , HOZS INZ E,F 
EL3CK, HOXS IKS CSTE E, F 

. 3 S  -18 FLEXLOC NLTT 
ADATTOR,B~~%ING/GEAZ E,F,G 
SRACKET,ST.SHAFT 7120-HOUSING 
SIXAFT FOR T3P OF 33USING 7120E - -- 
s r ~ ; ? ~ ,  BLCCX W J  E,F 
GEL? AD,-K3?,hF. PC?. 712 2 HOESINE 



* ORIGINAL * PAGE 3 

PULSAFEEDER DIVISION 
2883 BRI-HEN TL RD 

./ ROCHESTER, NY 14623 
('716-292-8000) 

- - 

OUR ORDER NUMBER - C773133 
PUMP NUMBER - PFBDBRAACCCOO12 
SERIAL NUMBER 9773133 - 1 

7440 

REP : 63000 

CUSTOMER P.O. K2237 

PARTS LIST 

QUANTITY RELATIVE ITEM NUMBER ITEM DESCRIPTION 
LEVEL 

GEAR,HOUSING ADJ E, F.,G 
U-JOINT,ADJ L E,F 
ADJUSTMENT SLIP SHAFT 7440 

08-32X -88 SCREW SKHD 8PSTA 
-094-S-X -31 ROLL PIN 5STA 
.094-S X -62 ROLL PIN 5STA 
.125-S-X -56 ROLL PIN 5STA 
.125-S-X .87 ROLL PIN 5STA 
.187-S-X 2.25 ROLL PIN 5STA 

HEAD ASSY,PUMP 100 P 3.00 G40 
GEARBOX (1.50-3.00 PSTN) F 
GEARBOX,CSTG El J? 
INSERT,DISH 6.00 DISH P 
INSERT,DISH 6.00 DISH P 
PISTON ASSY,3 .OO DIA 7440 
SEAL,PISTON CUP 3.00 DIA E-I 
SPACER,PISTON CUP 3.00 
EXPANDER, PSTN CUP 3.00 
.62-11 NUT FLEX LOCK 

ROD, PISTON F 
HEAD SUBASSY,PMP 6.002 3.00 PF 
CYLINDER,3.00 DIA. P F 
HEAD,PUMP 6.00 P 1.50-3.00 PF 
GASKET, HEX3 ( PUMF ) 7440 
VALVE ASSY,HYDR BYP 0- 160 
aALL 
SPRING , HEV F 
GASKETISTAT-0-SEAL .38 
GUIDE, SPRING (HEV) 
SUFTORT, SSRING (HEV) C 
G'UTI32, HBV F 
BODY,HBV .36-16 F 
''A" ,- -,VALV~ -62 2 o 
GLQKET, 0 RING (KITRIL2) 2- 023 
GASKET,O RING (NITRILE) 2-019 
CAP, HXV 
GASKET, FLAT 1.375 1.130 .031 
.36-16 X 1.75 TFL-HHCS HEXHD 
.:€-I6 WJT 'SXJAM PSTL 



.ATE 9/22/97 

PULSAFEEDER DIVISION 
2883 BRI-HEN TL RD 
ROCHESTER, NY 14623 

(716-292-8000) 

CUSTOMER NAME KINEFLOW CORP 

ORIGINAL PAGE 4 

OUR ORDER NUMBER - C773133 
PUMP NUMBER - PFBDBRAACCC0012 
SERIAL NUMBER 9773133-1 

7440 

REP: 63000 

CUSTOMER P.0. K2237 

PARTS LIST 

QUANTITY RELATIVE ITEM NUMBER 
LEVEL 

ITEM DESCRIPTION 

PUMP HD/PISTON COMM PARTS 7440 
ADAPTOR, BLEEDER .3 8 NPT 
.38 PIPE PLUG HEXXD SOLID STL 
.12NPT CLOSE NIP SCH80 STL 

VALVE ASSY, HYDR MAKE-UP CDEW 
VALVE ASSY,HYDR MAKE-UP CDEW 
SPRING, HMV 6 8 0 
SPACER,HMV -297X.206X.031 STL 
VALVE ASSY,AIR BLEEDER 
GASKET,FLAT -312 -093 .016 
VALVEIeBALL .250 DIA 
SEATIAUTO BLEED VALVE ALL 
VALVE,BALL .I25 DIA 
SCREW, AUTO BLEED BODY ALL 
.062-S-X .75 ROLL PIN 5STA 

04 OD X 02PT TUB FITG I 
NAMEPLATE, PUMP F 
-25-20X2.25 SCREW SKHD 8PSTA 
-50-13X1.25 SCREW SKHD 8PSTA 
4-07X -18 SCREW DRIVE 0188 

.50X -38THD RED SUSHING 300LB 

.50 PIPE PLUG SOCHD S TA 
04 OD X 02PT TUB FITG I 
04 OD X 02PT TUB FITG I 
04 OD X 02PT TUB FITG 270P I 
08 OD X 06PT TUE FITG 169P I 
.2 50CX. 04 OWALL T-JBE POLYFLO 
.500DX.O62WALL ?TUBE 8@-P PPL 
.50X .12THD R.3USH. 150LB ST' 
GEAR ASSYI1C.3:1 S2LX 7440 
W O W  SHAFT ASS'Y 10: 1 7443 
BEAiiING, WOE! ! TIMKZN) FRONT F - SB=.ING, WOE! TIMKEN) REAR r 

WOAR!! SFAFT 1 2  : 1 7443 
SFAFT ASSY, 52C 10: 1 7440 
BEA-.RING, ECC 'TIMKEN) F 
ECCEhTXIC 744 0 
ECCEhE'ZIC SFJ-ZT 7440 
SCACZF., ZCC2.721~ SFAPT 7440 



f ORIGINAL f PAGE 5 

PULSAFEEDER DIVISION 
2883 BRI-HEN TL RD 
ROCHESTER, NY 14623 

(716-292-6000) 

* CUSTOMER NAME KINEFLOW CORP 

CUSTOMER P.O. K2237 

OUR ORDER NUMBER - C773133 
PUMP NUMBER - PFBDBRAACCC0012 
SERIAL NUMBER 9773133-1 

7440 

QUANTITY RELATIVE ITEM NUMBER 
LEVEL 

REP: 63000 

PARTS LIST 

1.000 
1.000 
1. zoo 
12.000 
2.000 
1.0CO 
i.3CO 
1.COO 
1. 000 
i - ,2 0 0 
1.c.00 
1.000 
2.200 
4 .  200 
3.200 
1.C30 
4 . 2 3 0  
7.200 
1.2CO 

ITEM DESCRIPTION 

WORM WHEEL 10 : 1 7440 
GEAR, FORGING G12-30 
SPACER, WORM WHEEL 7440 
.19 X 1.88 SQUARE KEY HT CRS 

COM PARTS,GEAR ASSY SPLX 7440 
SPACERISHIM PACK CAM/ECC E,F 
SPACERISHIM .003 El F 
SPACERISHIM -005 EIF 
SPACERISHIM .a075 EIF 
SPACERISHIM -020 EIF 
SEAL, OIL (Worn SHAFT) El F 
ECCENTRIC BEARING BLOCK 7440 
WORM SHAFT BEARING CAP 7440 
SHIMS PACK-WORM SHAFT BRG CAP 
WORM CAP SXIM .003 THK 7440 
WORM CAP SHIM .005 THK 7440 
WORM CAP SHIM -0075 THK 7440 
WORM CAP SHIM .020 THK 7440 
ROD, CONNECTING (REAR) 7440 
ROD,CONNECTING (REAR) 7440 
-25 - 20X .75 90LT HEXHD 2PSTL 
.25020DX .50 DOWEL PIN 0188 
-19 X 1.00 SGUARE KEY STL 

BASS ASSY, 56 C F 
COUPLING, - 6 2  -62 U L-070 
BAS E E,F,W 
B S Z ,  CSTG E,F 
GUARD,CPLG 3.62 4.25 R1.50 
GVRRF EX?, CPLG R1.72 
.25-20X .52 32LT HEXID 2PSTL 
.31-l@X .75 3ZLT HEXID 2PSTL 
.31-18X1.00 E2LT HEXED 2PSTL 
. 2  5 - 2 OX .5 0 321" HEX>! 2PSTL 
.31 FLT WSHR, TYPE B REG PSTL 
.3i REG LOCK KASHER PSTL 

3/4,115/23o111L0,56XP ,1/6O 

* * * *  ~ 2 2  STANDBY SPARES KIT, OR3SR K03KIT K T 2 3 D a I a A C C  * * * *  



.PULSA Series. 
P. PULSAlu be TECHNICAL -DATA 

Service Ran= 

For service 40°F to 280°F 

F'earest Commercial Eauivalent 

Exxon - Nuto Series 

Shell - Tellus Series 

Texaco - Rando Series 

Gulf - Harmony Series 

Tvpical Characteristics 

API Gravity 

Viscosity SSU @ 100°F 

Viscosity SSU @ 210°F 

*t 
Viscosity Index 

Pour Point 

Four Ball Near Test 

1800 RPM ZOKG Load, 130°F. 1 Hr 

Timken OK Load 

Rust Test ( ASTM D-665) 

Demulsibility Test (ASTM D-2711) 

Oxidation Test (ASTM D-2893) 

.30MM Scar Diameter 

60 - 70 1b. 

Pass 

Pass 

Pass 

- 
2883 Br~ghton-Henrntta TL Road Rochester. New York 14602 Ph: 716-292-6000 FP 7fS.4245619 



PULSA Series. 
PULSAlube TECHNICAL DATA 

L 

.. - ervice Ranp 
:or adverse Lmperature conditiom. service range -40°F to 400°F 

Nearest Commercial Eauivalent 
Mobil - Mobil SHC 624 

Tvuical Characteristics 
API Gravity 

Viscosity SSU @ 100°F 

Viscosity SSU @ 2 10°F 

Viscosity Index 

Pour Point 

Four Ball Wear Test 

1800 RPM. 40 K G  Load. 200°F. 1 Hr - 

Timken OK Load - 
Rust Test (ASTM D-665) - 
Dcmulsibil~t\ Test (ASTM D-27 11) - 

.40 MM Scar Diameter 

60 - 70 Lb. 

Pass 

Pass 

Pass 

-L 

-BER* 2883 Bnghton-HenneRa TL Road Rochester, New York 14692 Ph: 716-292-8000 F a :  71-24-5619 

~ ~ l D E % c u w w 8 a m  



BULSA Series. 
MATERIAL SAFETY DATA S H E 3  

PULSklube $1 

I. IDENTlFtCAnON AND EMERGENCY INFORMATION 

Proauct Name. PULSAlube #l 
Suppcter - Pukafeeder Inc.. 2883 Bnghton-hennena Town Lne  Road. Rochester, NY 14523. (716)292-8000 
Emergency Telepnone - (800) 424-9300. Chernnec (Inqu~nes (716) 461-8310) 
Cnemical Name - Petroleum Lubricating Oil 
CAS Number - Complex mixture, CAS not applicable 
C.O.T. ~ a z a r d  Claw - NJA 
D.C.T. I.D. Number - NIA 
L a ~ e ! i n ~ :  NA 
Miscellaneous: HMlS Code - Health - 1; Fire - 1; Reac t~ t y  

I!. PHYSICAL DATA 

Boiling Point: 
Odor. 
Appearance: 
Specrfic Grawky: 

IBP > 200C 
Bland oetroleum type 
Light amber colored fluid 
(68' F) 0.86 

Vapor Densrty (AIR= 1): Not Determined 
Evaporation Rate: Not Determ~ned 

aoor Pressure: Not Determined 
lubilrty ~n Water: Nil 

Y16ur.  Congealing or Melfing Point: Not Determined 
ph: Not determined 
Percent Volatile by Vol.: N i l  from open container after 4 hrs. - @ 100'' F 

Ill. HAZARDOUS INGREDIENTS 

This material is not known to contain greater than 0.1 % of any carcinogen required to be l i e d  under OSHA 
Hazard Communication Standard (29CFR 191 0.1200) 

From 0.02-0.10 percent Long Chain alkenylamine 
From 0.002-0.02 percent Long Cham alkenylamtne 
From 0.002-0.02 percent Toluene (CAS 108-88-3) 
From 0.002-0.02 percent Ester Copolymer 
From 0.02-0.08 percent Acrylic Polymer 
Greater than 80% Petroleum Lubrication Oil Base Stock (CAS 64741-884) 

Please note that the chemical identity of some or all of the above hazardous ingredients is contidential business 
information and is being withheld as permitted by 29 CFR 191 0.1200 and various State Right to Know Laws. ' 

- 
2883 Brighton-Henrietta TL Road Rochester. New York 14692 Ph: 116-292-8080. F=: 71W245610 



PULSA Series., 
MAFRIAL S A F m  DATA S H E 3  

W PULSAlube $1 
N. FIRE AND EXPLOSION H n R C  DATA 

FLASH POINT (MINIMUM): ; ~ C D  C ( C C S  
EXPLOSNE UMTTS: (APPROX. 44 3" V ~ L U M E  IN AIR) Nct aetemlned 
EXTINGUISHING MEDIA AND FIRE FIGHTING PROCEDURES: Foam. water spray (fog), ary chemical. 
ca..wn atoxme and vawrrong hqud type exnngushng agent3 may all be surtable depenalng on sue or potental 
slze of fire and clrcumsrances related to !ne srtuabon. 

DECOMPCSlTlON PRODUCTS UNDER flRE CONDITIONS: Fumes, SmOKe. carbon monoade, sulfur o d e s ,  
alaenyaes and other aecompouaon produrn. In the case of incomplete wmb&on. 

"EMPTY' CONTAINER WARNING: 

"f n~tf  cmotners retain residue (liquid andlor vapor) and can be dangerous. DO NOT PRESSURIZE. CUT. 
!NEILD. E W E .  SOLDEX, DRILL. GRIND OR EXPOSE SUCH CONTNNERS TO HEAT. FIAME. SPARKS 
OR OTHER SOURCES OF IGNITION: THEY MAY EXPLODE AND CAUSE INJURY OF DEATH. Do not 
anempt to clean slnce residue IS difficult to remove. 'Emptya drums should be completely drained, properly 
bunged and oromptly returned to a arum reconditioner. All other containers should be disposed of in an 
env~ronmentally safe manner In compiiance wrth applicable government regulations. 

V. HEALTH HAZARD DATA 

Variability among individuals 
' learn studies have shown mat many petroleum hydrocarbons and synthetic lubricants pose potential human 
*cab nsks mich  may vary from person to person. As a precaubon, exposure to liquids, vapors, mist or fumes 

Effects of Overexposure (Signs and Symptoms of exposure): Prolonged or repeated skin contact may 
cause siun ~mtabon. 

Nature of Hazard: Prolonged or repeated skn  contact with this product tends to remove skin oils possibly 
ieading to trntabon and dermabtis. Product contacting the eyes may cause irntation. 

Toxicity Information: Product has a low oraer of acute oral and dermal toxicrty, but minute amounts aspirated 
Into the lungs dunng ingesbon or vomibng may cause mild to severe pulmonary injury and possibly death. 

Pre-existing Medical Conditions Which May Be Aggravated By Exposure: None recognized. 

VI. REACTNlTY DATA 

This product is stable and will not react violently wth water. Hazardous polymeruation will not occur. Avoid 
contact wrth strong oxidants such as liquid chlorine, concentrated oxygen, sodium hypochlorite or calcium 
hypochlorrte. Oades of carbon, sulfur, phosphorous. calcium and zinc will occur on thermal decomposition. 

- 
; -~ER* 2883 Bnghton-Henrietta TL Road Rochester. New York 14692 Ph: 716-282-8080 *$ax: 71H24-6610 
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PULSA Series:. 
MATERIAL SAFETY DATA SHEET 

PULSAlube #I 

MI. SPILL OR LEAK PROCEDURES 

Steps To Be Taken In Case Material Is Released Or Spilled: Recover free produd. Add sand, ea rn  or other 
sunable amrr>ent to spill area. Mnimne san contac~ Keep product olrt of sewers and watercourses by dilung 
or impounding. Advise authonhes if produc: nas entered or may enter sewers, watercourses or ertenwve land 
areas. Assure conformrty wrth applicable govemmentd regu1ations. 

VlI1. SPECIAL PROTECTION INFORMATION 

VENTILATION 

Use local eaaust to capture mpor. m s t  or fumes. if necessary. Provide greater than 60 feet per mlnute hood 
face veloaty for confined spaces. Provlde venblabon sufiaent to prevent exceeding recommended exposure 
lrmrt or bulld-up of explosive concentranons of vapor ~n alr. Use explosion-proof equipment. No smolung or 
open Irghts. 

RESPIRATORY PROTECTION 

Normally not needed at amkent temperatures. Use supplied-air respiratory protection in confined or enclosed 
spaces, if needed. 

3ROTECTlVE GLOVES 

se chemrcal-res~stant gloves, if needed, to avoid prolonged or repeated skin contact 
b v  

EYE PROTECTION 

Use splash goggles or face shield when eye contact may occur. 

OTHER PROTECTWE EQUIPMENT 

Use chem~cal-resstant gloves, avoid contam~nabng regular clothing which could result in prolonged or repeated 
skrn contact. 

IX. SPECIAL PRECAUTIONS 

WORK PRACTICESIENGINEERING CONTROLS 

Keep contarnen closed when not in use. Do not handle or store near heat, sparks. flame or strong oxidants. 

- 
2883 Brighton-Hamtta TL Road Rochaster, N w  Yo* 1-92 Ph: 716-292-8~. ioc 7 lU24S lO  
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BULSA Series. 
MATERIAL SAFETY DATA SHEET 

'L PULSAlube $1 
(X. SPECIAL PRECAUTIONS (CONTINUED) 

PERSONAL HYGIENE 

M ~ n ~ m ~ z e  breath~ng vapors, mrs; or fumes Avo~d prolonged or repeated contact wrtfi shn. Remove 

contamlnated ctothlng. Cleanse sion thoroughly after Contact, before breaks and meals and at end of work 
penod. Produd s readiiy removed from sktn ~y waterless hand cleansers followed by wash~ng thoroughly with 
soao and water. 

EYE CONTACT 

If solashed ~nto the eyes, flush with clear water for 15 mlnutes or until irritation subsides. If irritation persists. 
call a physician. 

SKIN CONTACT 

in case of slun contact, remove any contamlnated cloth~ng and wash siun with soap and water. 
IN HALATION 

Vapor pressure 6 very low. Vapor inhalation under ambient conditions IS normally not a problem. If overcome 
by vapor from produd immediately remove from exposure and call a physraan. If breathing is irregular or has 
topped. start resuscrtation: administer oxygen if  available. If overexposed. to oil mist, remove from further 
"posure until excessive oil mist condibon subsides. 

If ingested, call a physician immediately 

XI. TRANSPORTATION INFORMATlON 

Transportation Incident Information 

For further information relabve to spills resulting from transportabon incidents, refer to latest Department of 
Transportation regulations. 

The information presented herein has been compiled from sources considered to be dependable and k 
accurate to me best of selleh knowledge. However. since the condibons of handling and use are beyond our 
coneol, seller makes no warranty hamever ,  expressed, implied or of merchantabilrty regarding the accuracy 
or completeness of such data or the results to be obtained from use thereof. Further, seller assumes no 
responsibility for injury to buyer or to third persons, or for damage to any property. Buyer assumes all such 
risks, including but not limited to compliance of user wrth all applicable Federal. State and Local laws and 
regutatJan$. Further. nothing contained herein is to be construed as a recommendation for use in violation of 
any patent or applicable laws and regulations. 

- 
-m 2803 Bnphton-Henrietta TL Road Rochester, NOW Yon 146W Ph: 716-292dOo ioe  7(~24.5619 



PULSA Series. 
PAGE: rto 
EFFIE-: 06H7r95 
SUPERSEDES: OlIOM3 

MATERIAL SAFETY DATA SHEET 

PULSAlube #5 

I. Identification andJ~merqencv Information 

Prsc~c: Name - PULSAlube $5 
Sc~cller - Pulsareeaer Inc.. P.O. Sox 22909.2883 Bngnt~kHennetta TL Road. Rochester. New York 14632 
Prccuct Identtfjcanon - Mob11 SHC 624 
if -our Emergency Te~eonone (call couecr) - Moo11 3ii Company (603373741 i 
Tiansoor! Emergency Telepnone - (800) 424-9300 (CHEMTRECI 
Cne,mlcal Names and Synonyms - Synmetlc HydmcamonS 
Use 3r Descnouon - Lubricant 
Praauc~ and MSDS lnformat~on - (800) 6624525 

II. ChemicallPhvsical Data 

Aooearance - L:. Amber Liguld Odor - Mild PH - NIA 
V I S C O S I ~ ~  at 100 F. SUS: 155.0 At 40 C. CS: 30.0 
V~scoslty at 210 F. SUS: 46.0 ~t 100 C. CS: 6.0 
Fiasn Po~nt F(C): > 460 (238) (ASTM 0-92) 
Melt~ng Pant F(C): NIA Pour Point F(C): -65 (-54) 
Boiling Point F(C): > 600 (316) 
Relat~ve Density: 1514 C: 0.852 Solubilrty In Water - Negligible 
Vaoor Pressure: -mm Hg @ 20C: c.1 

L NA = Not Applicable NE = Not Established D = Decomposes 
=or further ~nformatron. contact your local marketrng office. 

Ill. Potentiallv Hazardous lnqredients - 
None 

See sectlons XI1 and Xlll for regulatory and further compositional data. 

Sources A = ACGIH-TLV. A' = Suggested - TLV. M = Mobil. 0 = OSHA. S = Supplier 
Note: Llm~ts shown for guidance only. Follow applicable regulations. 

IV. 

- Includes aggravated medlcal conditions, if established. - 
Threshold L~mit Value - 5.00 mglm3 Suggested for Oil Mist 
Effecrs of Overexposure - Not expected to be a problem. 

V. Emeraencv and First Aid Procedures - For Primaw Routes of Entry 
. , 

Eye Contact - Flush thoroughly wrth water. If imtation 'persists, call a physician. 
Skln Contact - Wash contact areas with soap and water. 
Inhalation - Remove from further exposure. If respiratory irritation, dizziness, nausea, or unconsciousness 
occurs, seek immediate medical assstance and call a physician. If breathing has stopped, use mouth to 
mouth resuscttatron. 

I lngest~on - Not expected to be a problem when ingested. If uncomfortable. seek medical assistance. 
- - 

* f i g !  2883 ~nghton-~ennma TL Road Rochester. New Yo& 14892 11~292-8000. fut: 7164245610 



PAGE: 00 
EFFECnYE: m n 5  
SUPERSEDES: 09101m 

w SHORT AND LONG E R M  STORABZ PROCEDURES 
a u i ~ m e n t  Ins~ection 

Znec~ all eauroment for xpoleteness agams: ne onrr  anc Ti? anv evlaenQ cf sn~oorng uamage Snorapes 
sr Ganage SnOUld ae renoned rmrnecrmtely ts =amer and to your PULSA Senes reoresentarlve 

. . 
Storaoe Instructions 

Short Term 
S:f 2 ~ 2  c: PCLSF, Series 22-z k: ~3 E 12 months after snl;mt?t a mrrsrde.rz4 snn* t eF .  L k M r  
tnls cindrtion tne recommecaed storage oruceaure s as follows: 

A. The pumo should be stored rnaoors at mom temperature in a ary environment 

8. Pumas wrth a HYDRATUBE reagent head assembly are shipped with the dtaphragm in the 
neuual posmon. It must t~ keOt rn this posmon aunng storage. 

C: Tne ~ u m o  gearwx and hyaraullc reservorr a to ~e completely filled wrth PULSAlube oil wrthm 
rwo montns atter aate of snlpment 

D The geamox and hydraulrc reservoir should be rnsoected every 3 to 6 months. Ma~rrtaln the 
or1 level and assure mat no water or condensate builds up In the gearbox. If water or 
conaensatIon IS present follow Pmcedure 11, Step A below. 

E It IS recommended that me m k e  kngth of the pump be adjusted to hs rmdpornt and that the 
W Dtston w manually cycled mrougn 3 to 6 cycles every 6 months. 

- - Pr~or to stanup, perform a complete inspection and then stan up m accordance WIUI 
~nsmctrons tn this manual - - 

I! Lonu Term . . 
For storage longer man 12 monms in addibon to tne anove, tne followtng procedures should be 
followeu 

A. Every twelve months PULSAlube oil should be drained from the gearbox and hydraulic 
reservoir. The gearbox and hyoraulrc reservorr should be flushed wrth kerosene or petroleum 
base solvent and then refilled with fresh PULSAlube oil. 

9 Every 12 months the motor snould be connecred to a power source and the pump operated 
for a minrmum of one hour. It IS not necessary to have ftuid tn the reagent head dunng thrs 
ooeratron. 

After 12 montns storage Pulsafeedets warranty cannot cover such iterrrs as oil seals, gaskets, PI-n 
cups and Other e m s  which are subject Oo deterioration wrth age. If the pump has k c n  m storage for 
longer than 12 months it IS recommended that these i tem be replaced prior to gorng into ~ m k e .  
Material and labor to recondibon or replace this a s s  of item IS the purchasets responsibilrty. For 
a one year service WamntY after extended storage me refurbshment and equrpment m e n  must 
be done by a Pulsafeeder senrlcernan. 

I 

~~PG'~S&-C'~;U"ER 2883 BngnvJn-HenneM ~ h y n  ~ ~ n c  ~d Rocnester New ~ o r k  14623 Fax: 71 6-424-5619 TO,: ~I&~W-/MOO . - .  -. --,' - -.--... -. - - - -  - - . 



BULSA Series. 
PAGE: Z l  
Ern-: W17t95 
SUPEIZSEDES: 01/01/93 

MATERIAL SAFETY DATA SHEET 

b PULSAlube XS 

VI. Fire and Explosion Hazard Data 

Fiasn ?om F(C) > ~ 3 0  /238! ,ASTM C-92) 
F~amnao~e L~mtrs. 1% .6% UEL. 7.0% 
Exrngu~sntng Meata - Caraon d~oxlae. icam. ary cnemlcai and water iog. 
Soerial =,re F~qnt~ng Procedures - Water or foam may muse frotnmg. Use water lu i t e e ~  fire ex~osed 
c3rrarners coo!. Water soray may 'be us& to fiusn soills away from exposure. For fires rn enclosea areas. 
Sreficn;~rs T ~ S ;  ~ 5 , 5  55;; - \ ;~f i~ i f i ,5~ ;;ea;;li:s ~ p t ~ ~ ; ; . ~ .  Pieverr; t;r;cf! frz;;; fire S E X !  =: =;:c~c:: k m  
en!eccs srreams. sewe.5. or annKrng warer suooly. 
anuszai F~re and Ex31oston iiazaras - None 
NF?A hazard ID: Health: G. Flarnmao~rtry ? . Reactrvlty: 0 

VII. Reactivitv Data 

Staoiltqi (Tnermal. Ilght. erc.) - Stable 
Condlrlons to Avo~d - Extreme neat 
tnc~n?oairDtlrry (Materials to Avold) - Strong oxialzers 
Hazardous Decorn~os~t~on Products - Camon monoxlde 
Hazaraous Polyrnentatlon - Will not occur 

VIII. Suill or Leak Procedure 

WNVIRONMENTAL IMPACT - Report so~lls as requrred to appmpnate authorrtres U S Coast Guard 
regulartons reaulre lrnmedlate report~ng of sorlls that could reach any waterway lncludrng lntermrttent dry 
creeks R e o o ~  s ~ l l l  to Coast Guard. Toll Free Number 800-424-8802 In case of acadent or road spill. no* 
CHEMTREC. (800) 424-9300 
Droceaures ~f Matenal 1s Released or Spilled - Absorb on fi% retardant treated sawdust, diatomaceous earth, 
etc Shovel UD and dlspose of at an appmpnate waste disposal facility In accordance wlth current appllcable 
laws and regutatlons. and product charactenstlcs at time of dlS~0Sal 
WASTE MANAGEMENT - Product a suitable for bumrng n an enclosed, controlled burner for fuel value or 
dlsposal by supervised lnclneratron Such bumlng may be lrmned pursuant to the Resource Conservation and 
Recovery Act. In additron, the product is sultable for processing by an approved recycl~ng facilrty or can be 
d~sposed of at any government approvea wasre dlsposal faclllty Use of these methods IS subject to user 
corn~llance wlth appllcable laws and regulatrons and cons~derat~on of product charactenstlcs at bme of 
alsoosal 

IX. 

Eye Protection: Normal indusmal eye protection practrces should be employed. 
~ k l n  Proteaon: NO special equipment required. However, good personal hygiene practices should a h y s  
be followed. 
Respiratory Protection: No special requirements under .ordinary conditions of use and wrth adequate 
ventilation. 
Ventilation: Use In well ventilated area. 

- 
- E '  2883 BrightorcHenntta TL Road - RocMmr.  New Yod M Q 2  Ph: 716-292-8000 F.r: 716424.5610 



PULSA Series. 
PAGE: 222 
EFFEC'mE: 06117195 
SUPERSEDES: 01101193 

M A T E ~ I A L  S A F T  DATA SHE? 
r- 

PULSAlube #S 
X. Special Precautions. 

XI. Toxicoloqical Data 
-Acute Toxlco~ogy- 

3rai ?ox::::! (jRATS): F:=;,;=x;= - DY;;e: ;;, ;~3:;;; ;: 3;;;liia; ,zisd~t; anC1=r Eie csnp;ze?,s. 
Dermal Tcx:crrj (RABBITS): Nontoxic - 3ased on tesung of slmiiar products andfor the components. 
innaianon Tox~crry (RATS): Not establ~sned. 
Eye Irntatlcn (RABBITS): koected to ~e non-lrntatlng - Based on testing of sirniiar products andlor 

the components. 
Skin Irr~tatlcn (RABBITS): Exueaed to te non-trmatlng - Based on testing of similar products andfor tne 
tornoonems 

XII. Reaulatorv Information 

Government Inventory Status: All components registered in accordance with TSCA. 

DOT: S h ~ p ~ ~ n g  Name: Not applicable 
hazard Class: Not applicabie 

L'S OSHA HAZARD COMMUNICATION STANDARD: Product assessed in accordance with OSHA 29 CFR 
-11 91 0.1200 ana detemned not to be hazardous. 

RCRA lNFORMATlON The unused product, m our opinion. is not specifically llsted by the EPA as a 
nazaraous waste (40 CFR. Part 261DI. does not exkbrt the hazardous charactenstics of ignltabillty. 
corrosivlry or reactlvw, and IS not formulated wrth the contaminants l~sted In the Tox~crty Charactensbc (TC) 
Rule as detemIlned by the Tox~ctty Charactenstrc Leachrng Procedure (TCLP). However. used product may 
De regulatec 

FOLLOWING CATEGORY: H2 - ~ubncants W~th  No Food Contact 

U.S. Su~erfund Amendments and Reauthornation Act (SARA) Title Ill: This product contains no 
"EXTREMELY HAZARDOUS SUBSTANCES". 

SARA (31 11312 - FORMERLY 302) REPORTABLE HAZARD CATEGORIES: None 

Thls ~ r 0 d ~ C t  contalns no chernlcals reportable under SARA (313) toxlc release program. 

The following product lngredlents are clted on the llsts below: 

Chernlcal Name CAS Number List Citations 

NO REPORTABLE INGREDIENTS 

-DER' 2883 Bnghton-Henmtta f L h a d  Rochester. New York 14692 Ph: 716-292-8000 Fw: 71642C#HO 



PULSA Series. 
SECTION: ORDER SERVICES 
PAGE m 
E F F E r n :  06n 7t95 
SUPERSEDES: 01107193 

MATERIAL S A F W  DATA SHEET 

Kev to List Citations 

= OSHAZ. 2 = ,ACGl~ .  3 = IARC. 
b A = NTP. 5 = NCI. 6 = EPACARC. - = NF?A49. 8 = NFFA325M. 9 = DOTHMT. 
* h  - - - A  :L RTY,. 4 - a 1 1  OTV 

2 "  - , m ' 2 ~ ~ .  1; = I &  - 4 w 1 n  I 8 I I \, 

4 -  - , 3  - MN RTK. 16 = PUJRTK. 15 = MI 293. 
15 = FLRTK. 17 = 3ARTK 18 = CA P65 

NPT, IARC, AND OSHA INCLUDE CARCINOGENIC LISTINGS 
Product is not formulated to  contain PCBs. 

XIII. lno redients 

INGiiEDlENT DESCRIPTION PERCENT CAS NUMBER 
I < > ,  I< >I I' >I 

CONTAINS THE FOLLOWING BASE OILS: > 95.00 
ALKENES. C>10 ALPHA, POLYMD. 6 8 5 2 7 4 2  
HEXANEDIOIC ACID. DlTRlDECYL ESTER 16958-92-2 

~ o i i  MOBIL USE ONLY: MCN. MHC: o* o*. MPFEC: A. PPEC: A, 
US97450 APPROVE 07/19/91 REQ: US - MARKETING 

INFORMATION GIVEN HEREIN IS OFFERED IN GOOD FAITH AS ACCURATE. BUT WlTHOUi 
GUARANTEE. CONDITIONS OF USE AND SUITABILITY OF THE PRODUCT FOR PARTlCUlAR USES 
ARE BEYOND OUR CONTROL; ALL RISKS OF USE OF THE PRODUCT ARE THEREFORE ASSUMED 
BY THE USER AND WF EXPRESSLY DISCLAIM Al L WARRANTIES OF EVERY KIND AND NATURF 
INCLUDING WARRANTIES OF MFRCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSF IN 
RFSPECT TO THF USF DF SUITABII ITY OF THE PRODUCT. NOTHING IS INTENDED AS A 
RECOMMENDATION FOR USES WHICH INFRINGE VALID PATENTS OR AS EXTENDING LICENSE 
UNDER VALID PATENTS. APPROPRIATE WARNINGS AND SAFE HANDLING PROCEDURES SHOULD 
BE PROVIDED TO HANDLERS AND USERS. 

I -&Em* 2MI3 BnghtowHonnetta TL Road a Rochester. New York 1462 a Ph: 716-282-0000 a FOE 7 1 ~ 2 ~ 5 6 1 Q  



PU LSA Series. 

LUBRICATIONS INSTRUCTIONS 

The recommended oil change interval is dependent upon 
the operating environment, two classifications are used. 

1. Normal Service: Clean/dry atmosphere and a 
gearbox operating temperature of 40" to 1 00°F (4.4% 

7 Severe Service: Humid atmosphere and a gearbox L-. 
operating temperature below 40°F or over 100°F. 

The first oil change should be done after six (6) months of 
continuous operation (approximately ' 4500 hours) and 
thereafter every twelve (12) months, (9000 hours) for 
normal service and every six (6) months (4500 hours) for 
severe service. 

- 
CkR* 2883 Brqhton-Henmtta TL Road Rochester. New Yoh 14692 Ph: 716-2826000 FI 71M2W10 

A ~ C l l O e Y t o m n m ?  



SECTION 'A' 

I SE-E:- P A R -  w r e c s  3. ME SIAUETER 
55 -35 3 STON ASSE'BLY I N  YObR PUMP 

SECTION 'B' 

ADO PART NUMBER S U F F I X  
FROM r n E  COLUMN CJVERING 
MATERIAL  OR D E S l G N  OF PART 
I N  CONTACT W I T H  PQODUCT 

'3355  SEC' 3h 
. A .  

PAR- NAME 

REAGENT HEAD 
S I APHRAGM 
a A c L  VALVE 
VALVE SEAT 
VALVE GU lDE 
9 R I N G  
VALVE CAP 
VALVE CAP 
T I E  BAR 
T I E  BAR 
CAP SCREW 
CAP SCREW 

CRCSS SECT:ON 
' 8 '  

COMPLETE REAGENT HEAD 
ASSEMBLY CONSISTING OF 
A L L  OF THE ABOVE 

. DENOTES DESIGNATED KOPKIT ITEMS 

WZO8409 

SEE NOTE 1 

AND 3 0 0  PISTONS AT 1 7 5  SPM ffe 

3 16SS - 
- 3 16 - TFE 
- 3 16  
- 3 1 6  
- 3 1 6  
-TFE 
- 3 1 6  
- 3 1 6  
- 0 0 0  
- 0 0 0  
-STA 
-STA 

~ O E L  7110 FL PLAST l C O l  APH 
REAGENT HEAD ASSEMBLY 
METAL HEAD A N 0  VALVE 

OWN B Y :  HJP 
DATE - 0 8 1  3 0 1 9 0  APOOZ14 

7 L L 0 1 1 0 3  

0 1 1 0 1 1 9 3  

0 1 1 1 1 1 9 1  
/a1 R E V I S E D  F O R  1 9 9 3  REISSUE ( 0 1 / 0 1 / 9 3  

REF 1 R E V I S I O N  UPDATE I OAT€ 

SECTIO~~IPAGE 

ERECTIVE 

SUPERSEDES 





: 7 

ALL DIMENSIONS ARE IN INCHES 

m-4%w%E= 

l TEM 

1 
2 
3 
L 
5 
6 
7 
8 
9 

10 
11 
12 
13 
1L 
15 
16 
17 
18 
19 
20 
2 1  
22 
23 
2L 
25 
26 
27 

28 

PART NUMBER 

WZO2L60-OAG 
wZo32oL-000 
W209856-000 
WZOt509-000 
W770007-STA 
W771105-STL 
W771005-STL 
W0927 19-000  
WO92592-000 
W092590-000 
W 7 7 1 0 0 ~ - 0 0 2  
W207L59-000 
W092772-000 
W771001-033 
W09259 1 - 0 0 0  
W77 1 0 0 4 - 0 3 0  
W055785-000 
WO96821-000 
~ 7 7 1 0 0 0 - 1 8 8  
W77 1003-0  10 
W771003-010 
WZOZL63-000 
W202S05-000 
W77100L-051 
W078200-001 
W202398-000 
W209860-000 

W2098SS-000 

PART NAME i 37Y  

REAR COVER 
O I L  LEVEL GAUGE nSSEM8Lr I 

MODEL 7 4 4 0 - E  
CONTROL ASSEMBLY SECTIONIPAGE 

COVER SHAFT ASSE'BLY 
COVER GASKET 
CAP SCREW 
LOCK WASHER 
FLATWASHER 
GEAR 
SLEEVE 
GEAR 
SET SCREW 
COUNTER GASKET 
COUNTER 
ROUNO HEAD SCREW 
HANO WHEEL 
SET SCREW 
BREATHER F l LTER 
STROKE NAMEPLATE 
OR l VE SCREW 
F I L L I S T E R  HEAO SCREW 
F l L L l S T E R  HEAO SCREW 
FRONT COVER 
OIAPHRAGPI 
SETSCREW 
O R l N G  
HOUSING BOLT 
HOUS l NG ASSEHBLY 

COMPLETE REAR COVER ASSEMBLY 
CONSISTING OF ITEMS 1 - 2 0  
PREASSEM0LEO 

~LLOILOO 

! 
1  
1 
1 
1 

1 
1 
1  
1 
1 
1 
2 
1 
1 
1 
1 
2 
L 
L 
1 
1 

2 
2 
2 
1 

1 

A 1 UPDATE PARTS L I S T  1 1 1 / 0 9 / 9 ~  
REF 1 REVISION UPDATE ) DATE 

ErrECT'VE 

S~PERSEMS 

L 
EXTERNAL MANUAL CONTROL 

12 /02 /9  

70101193 A P 0 0 2 3 0  



-- 
Z -  

1 
2 

? 
5 
6 
7 
8 
9 
9A 

10 
1 

12 

PAR' :lAPlE 

rtZdS ! ?:D 
HOUSING BLOCK 
AOJUSTMENT SHAFT a s s E n 8 i r  
ADAPTOR 
GEAR 
ADJUSTMENT SCREW 
CONNECT ING ROD 
P I N  
ROLL P I N  
ROLL P I N  
CAP SCREW 
LOCK NUT 

COMPLETE HOUSING ASSEM~LY 
CONSISTING OF ALL THE ABOVE 
COMPONENTS PREASSEMBLED 

a - ( 
: 
1 
r 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
ALL OlnENSlONS ARE I N  INCHES .. , - - p m  

MODEL 7 4 4 0  
,HOUSING ASSEMBLY 

MANUAL CONTROL 
o w  B Y .  njp 
D A T E  10102190 

AP00231 A. I REVISE0 FOR 1993 REISSUE ( 0 1 1 0 1 1 9 3  
REF 1 REVISION UPDATE I OAT€ 

n : . ~  - w 8 3 v  ,.". ,953 

d03 -939 -001  
W033113-000 
~ 2 0 9 8 5 9 - 0 0 0  
W092583-000 
W0927 15-000 
W092586-000 
WO32968-000 
W03296 1-000 
W77 1206-036 
W77 1206-009 
W770007-STA 
W05L520-000 

W209860-000 

SECTIWIPAGE 

SUPERSEMS 

'ILLOIL 11 

1 I 
-EXTERNAL 

07110106 



r 
I 
I 
t 
i 
I 
I 
I 

I 
I 

I 

I 

. 
\ 

I 

l TEM PART NAME - 1 QTY PART NUMBER I 
BEARING CAP - ECCENTRIC 
SHIM PACK - ECCENTRIC 

7 I 8 
9 

10 

11 

W2032 16-000 

W77 1209-005 
W209818-000 , SHI  ti PACK - WORM 

CONNECTING ROD ASSEMBLY 
COTTER C L I P  
CONNECTING ROD P I N  

COMPLETE GEAR RATIO COMMON 
PART ASSEMBLY CONSISTING 
OF l TEnS 1 -8  

1 

OENOTES OESIGNATED KOPKIT l T E n  
ALL Dl t lENSIONS ARE I N  INCHES 

NOTE ITEMS 9 AND 10 ARE PART OF THE 
CONTROL COMMON PARTS ASSEMBLY BUT 

W209873 -000 

MODEL 7440 SIMPLEX 
GEAR R A T I O  ASSEMBLY 
COMMON P A R T S  

OW BY ~ J P  
D A r E  1 0 1 0 ~ 1 9 0  I 1 WOO232 

ARE SHOWN IN THIS ASSEMBLY FOR CLARITY 

A I REVISED FOR 1993 REISSUE 1 o l l o 1 1 9 3  
REF 1 REVISION UPDATE 1 DATE 

SECTIONIPAGE 

EFFECT'VE 

SWERSEDES 

7LL01500 ---- 
1 / 0 1 / 9 3  g 

0 7 / 1 8 / 8 6  



a R W  SHAFT rJSEMBLY BEARING lYM8ERS 

1 PART I lTEn I CUP I CONE l 
W209814-000 ------------ ----------------- 

p u L ~ ~ M ~ ' E s  1 ~ 1 1 46157 I 46075 1 
PULSA SERIES 
----*-------  

W209815-000 ----------------- 
T l MKEN 21212 1 21075 1 

ITEM 

1 
3 
6 
7 

8 

(SECTIONIPAGE( 74401501 

NOTES: 
1. ITEM 6 (KEY) I S  A COMPONENT OF ITEM 7 (GEAR M S M B L Y  C 

AND I S  SHOW ON T H l  S PAGE FOR CLARl TY 
2 .  REFER TO SECTIONIPAGE 7440/500 FOR IS~ITIOHAL GEAR 

PARTS COWONENTS . 

PART W B E R  SUFFIX BASED ON RATIO OF GEARS 

MOTOR SPEED 
RATIO - ................................... 

YOUR PUMP PISTON STROKES PER MINUTE 

GEAR RATIO I S  INOICATED ON N ~ E P L A T E  

MODEL 7 L L O  S I M P L E X  
GEAR RATIO ASSEMBLY I - 

3 0 : l  

---- ---- ---- ---- 
---- 

1 0 . 1  

-010 
-010 
-007 
-000 

-010 

fi 

PARTNUMBER 

a 0 9 8 7 2  
a 0 9 8 7  1 
U773098 
a 0 9 8 7 3  

W209874 

PART NAME 

ECCENTRIC SHAFT ~ S S E M ~ L Y  
M R M  W A F T  ASSEMBLY 
KEY 
GEAR ~ J S E M ~ L Y  COM~ON PARTS 

COMPLETE GEAR RATIO ASSEMBLY 
CONS I ST1 NG OF ALL OF THE 
M O V E  COMPONENTS PREASSEMBLED. 

,/& 1 UPDATE 34RTS L I S T  1 1110919r 
REF 1 aEV I S I ON UPDATE 1 OATE 

OTY 

1 
1 
1 
1 

1 

EFFECT'VE 

SWERSE#S 

1 2 1  

-012 
-012 
-007 
-000 

-012 

1 5 1  

---- ---- ---- ---- 
---- 

2 O : l  

---- ---- ---- ---- 
---- 

-I9' 

01/01193 
OWN BY MJP 
OAT€ 10 /03 /90  

~P00233 

1 

-025 
-025 
-007 
-000 

-025 

2 9 . 1  

---- ---- ---- ---- 
---- 
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P! D AND XJ SERIES 

1 S P E C I A L I S T S  I 



LIGHTNIN' '- 

PORTABLE 

A LIGHTNIN Portable Mixer is a precision machine of 
the highest quality. They are designed to operate satisfac- 
torily under all the conditions normally encountered. 
This is a completely proven design - a product of 
LIGHTNIN Research and Development. 
Among its features art: 

MAXIMUM MIXING EFFICIENCY 
ENERGY EFFICIENT DURA-MIXT-M-MOTORS 
CONVENIENCE OF HANDLING 
UNIQUE POSITIVE DRIVE CHUCK 
POSITIVE CLAMPING AND POSITIONING 
HIGH TECHNOLOGY IMPELLERS 
MAINTENANCE FREE OPERATION 
MODERN DESIGN STYLING 

With proper care thir LJGHTNIN Portable will give years of trouble-fre 
service. Ifyou should have any questions regarding its operation which me 
not answered in this manual, call your authorized U G H T N I N M i  &la 
bgineer. ne ir  telephone numbers are listed on the back cover. 

T A B L E  O F  C O N T E N T S  

TITLE PAGE 

Caution Note/Safety Check List.. ............................................................... 3 

Mixer Dimension Drawing ..................................................................... 4 

Initial Inspection, Shipping Arrangements, and Storage.. ........................................... 5 

Mounting .................................................................................... 5 

Motorconnections ............................................................................ 5 

Wiring Diagram .............................................................................. 6 

........................................................................ Mixershaft Installation 8 

................................................................................... Positioning 8 
Mixer Operations ............................................................................. 9 

Lubrication .................................................................................. 10 

AssembIy & Disassembly, Direct Drive Models (XD Series) ......................................... I 1  

XD Assembly Drawing (Direct Drive Model) ...................................... :. .............. 14 

Assembly & Disassembly, Gear Drive Models (XJ Series) ........................................... 15 
X I  Assembly Drawing (Gear Drive Model) ....................................................... 18 

Service Record.. .............................................................................. 19 

Authorized LIGHTKIN Mixer Sales Offices ...................................................... 22 



* SAFETY CHECK LIST 

IMPORTANT 

ALL L I G U T N I N ~ ~  MIXESS A N 3  AERP.7ORS A;iE PROVIDED WITH PR3PERL?' C.ZS;C'.IEZ L I T ! N B  C.5. .ZES AN; S A F C  COVE7.S TO 
r*'^i!? 33TEKTi.4L INJLIEY AND!OFI E0U;PMENT DAMAGE. T,+E FO~io'vVl!u'G SA'E-TY C n f C %  -:ST S93.JLD BE THORC)SGi(LY 
5 r  , ,=. . , -7 . -..=L A Y 3  &31-IE2E2 T,? 8EFaD.E 33EZATING OR PERFORMING MF,INTE-;S\ZE 31.. T-lZ t.:.'s,E= 

'C- -.,. - 3: J,.- TYE ciFTiNG DEVICES PGr\V!DEf' rJV YDUE UNIT TC IKST;-:. THE tdl>:Ez. 2 3 5  SdC)'JLDEREiJ EVE5SLTC A N 5  
-. 3--5:. SEs;.,-': -2 ~ j , [ q 3 i E  CS:d?G:;Eh': PARTS. WE STZ43!.(G-\ = 2 2 3 h < t A E i J Z  Tni-T --E E '<Eg-TS OF, HOIST 2:NGS - - - - - - 3' TIC SAFETY Sb4;VE; TYPE W:-r. RSTA7lONAL C A F A ~ I L ! ?  

L 3: K S T  S3NNECT ORlME MCVEF. TO THE POWER SOClfRSE UNTIL LLL  CCMs:3NEK-C .&3E ASSEtJIBLE3. THE tw3:XER IS 
, .- -  \ >  L.,LE? F\P.IC ,A_> -.'\?>\tdARE Is TIGHTENEC TG Trig 393?EF, -S=2-'E V+'k!z- IS  S'E3'21EC It; THE 33E;iF;;laK 4 x 2  
"L' , .  'EIUSNSE t / , & ? ; ; L L ~  SdGPLIEC eY L/eHTN/NZ, . - - . , - -  -.---. - - ,, - , ,-.+=-,&-E 5-A: -  SE4:11<.> ?JE\'jZES AT T E M ~ ~ " < - , ~ ~ ~ S  32 5-53535ES  - 3-5' -- L', --zSE S > E , i Z i E L  I:. TC(;E 
'.'&N'J&, D!; r,&:.:E2;AT5_S 

L ='?13F 7.3 S E l V l l N C  !.llXER. ELECT?!SALLY DISCDNNECT POtYEE - - 6 , - -  - - " -. 7 2  I-- 2 -  -.-'*.: 
- .- 

- - , - . ., !W~. 'XEG cA?-S 
, , - -  - - - -  - - . -  J -=-L-E  ;v#,:?:fz :,a= SETV':E Z-LiEa Tr.4p.. I T ~  ;',-Et,3-: -55 

--, - - -  . . -  
- . e - ,  td,L.b:E A K V  '~EL: ZI+,L,Ni;ES .a= MaDIFISATID!<S ; C I 3 2 S E 5 ? \ ' . S =  3UT3' ' -  "---- 
--- , 

, . >-==- S-L.cT _El\iS;-S. ~!.!?ELLERS. 
- - . Y, -43LI; aE\/!=\~'!.;e T+ C~,?,!j.;E % ' [ T i  ~ 3 u K  L!Gfi;N/N- S A L E S  REPRESEr,;L.Ti. f 32 T+E LIGHTNiNc CUSTOMER 
. - -  --.:';;E ,7=47-) , ! f?<-  . - - - -  - - - 7 = Z  -3r=,;-'.-; --E I,,:>.~; ;- I~ , r r n v  J- - . -  - - -- . - -  - . 7 .  ,.,- - - 6 , :  - _I_'-'"i., ,..a ' . z , - L -- I14?DE7&P,T T; 2.  .I: ' - - - -  

'.:L.b:E S J X Z  L.('XE= 13 33C>?E2-\ ;R*3g~j3E3 - - =, - .: .C -l;(E :._- PC 1-EST:VE G JA=,C)C AN3 2CV,C?C L.?E IKST4L-E3 - s',s JGE :--_ ?z-;.,;sbsCE 231.!5.3y;<' , S ARE SE; J"E-'v C3;"-5: 7 2  T9.E f,$;>:fL 
- - ---. - , - - .- v 2E:!Z\'; 4':: .?3r.!o?,~qE1<= THE !.#,\;E=, Z t2Eb- l3 '<  1qS-7 J,-:>P;S _ Z Z _  EC E, L/;~'-N,',\,: - - - -  - -. - , - - -  - - - ,  ,- - -  - - . ,  - 

7 .,--z -1 ; .-,- ,r-.- &,z-;-ES Z Z S E - .  3 .  - L . . 3  
r. S J ~ Z  : ~ Z . ? ~ . T , . < , . K  a + , -  - - - -- - - - -  -. . -  S?'J!?t,4Eb:T k9E Z - z - -  - ,  - LI -C ?3-:-!.4.3 >c,p;s 

3 E'<SUOE : - - E ? - E ? ! . r k -  C O N r j E ~ 7 l ~ r ; S  (ELEC-~;;A- iY;);lkJ-I:, 3NELItJL.TIC E-  1 YA:E C ~ M ~ L E T E D  PER 
- - . . . - - - - . - - - - .- .- - . - . -  , ..< . .- . 

. . - - - - - - - . . - . .  .. - .  - - .  -. z :z , - .,- 
- - . . - - .. 

- -. . - - - . _xi.: - - ,;, , -. . . ., < - , - . z -  . - - - . - - -  - - - - .  - - - -  - - . 4 . z -  T -  .' :- : .: .:.., . L - - L  - . -z-  - - - - - - - - - - - - - - .. - - - - -  . i _ - . - -  - - , . . - - - -  --... . - -  -=-=-I ;:,;-,"E-. cz z,!., a~,sv, PL- ..,- - 



ALL D l Y C ( ( Y W  I N  INCHES 

MODELS XD OR Xl 

MODELS 
174 THRU 350 

XD OR XJ-30 M R U  117 

2-CPG. BOLT DIA. 

ALTERNATE COUPLING 
CONSTRUCTION O n A l L  

NOTES: - 
REFER TO ORDER FOR: 
A MODEL NUMBER AND MOTOR 

HORSEPOWER 
8. SHAFT DIAMETER AND LENGTH. 
C QUANTITY AND SIZE OF IMPELLERS. 
D. MOTOR SPECIFICATIONS. 

END VIEW 1 1 1  I E SHAFT CONNECTION- - & A N ~ A R ~  1 .- - ..--. ...- 
CLAMP CHUCK OR ALTERNATE COUPLING 

CONSTRUCTION. 

MIXER WEIGHT CAN VARY WlTH MOTOR ' CHARACTERISTICS, SHAFT AND IM- 
PELLER SELECTION. WEIGHTS SHOWN 
INCLUDE SHAFT AND STANDARD DUAL 

11/16 DIA. MT'G . HOLES 

CUP PLATE 
ALTERNATE MOUNTING - REPLACES CLAMP 
WHEN CALLEO FOR ON OROER 

- -~ ~- 
IMPELLERS 

IMPELLER DIMENSION "8" IS MAXIMUM. CAN VARY I 
SPACING - I I I ADJUSTABLE 

DETAIL "A" 
STANDARD 
CHUCK 
CONSTRUCTION 

- - - . . . . . . . . . 
SLIGHTLY DEPENDING ON MOTOR 
ENCLOSURE. 

CONDUIT BOX NOT INCLUDED WlTH 
EXPLOSION PROOF MOTOR. 

MOTOR HANDLES SHOWN 900 OUT OF I 
"D" OFFSET DOES NOT APPLY TO 
XD SERIES. 

XD SERIES - DIRECT DRIVE M O D E U  

Q %FI;E"R" c 
-0% o l r r  Q a - E F G H I O S  T U W X  
MIXER WflH WITH 

Y Z  

WOEL w.Us .SINGLE DUAL- Q CHWX m L G  . .- 

x n  lo 64 a~ 3.4 
X S  43 20 4,6 

- t a t #  UM a-1m 4 3 O s I + I n 2  I a-tm 
2 ~ m  W l 1 6  M 

-xo117 w Ll 4.6 21 
xoco 1 tw ~2 214m 
x 0 1 1 4  ( 1% Cl L? 13-1 

( x o m  I 130 u u s t "  
' 1-lm UN r UH 12 10 stn 4 )-in a -  I I 6 7 m  in 

I : XJ SERIES -GEAR DRIVE MODELS 

W O E L  

Uaa 
U 0 

Q 
-OX. 
MIXEr, 
W. Ids 
a4 
10 

X> 65 W 
x>  tt 1 95 
X b l l l  1 100 
-174 1 126 

XOZW 1 136 
U J W ,  1 I 4 0  

ITANOARD 
IMPELLER 

OiNS. O 

11 

CINOL€ 

I .  

1 
16.1 
l L 6  
17.0 
1e.0 
19.0 

I n.7m 
7SIm 
ZS6M 

mm 

D U A L  

10.0 

1 1 1  
72.e 
13.6 
1 6 1  

; 

C 

WITH 
WO: 

a-tm 

4-7m 

4- 

0 

I-an 

WITH 
O L G  

3 n  

o 

sm 

lsn 

i 

3 

JJU 

a a ~  

E 

a m  

F 

s 

3.716 

4 4 ~  

9 

611: 

c t n  

11 

12 
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a 

l o  

10 

7 

2 

? - I n  

am 

a-?t ts  

2-16116 

c t n  1 asm 

1 2.1H 

s t n  

a-tn 

44/16 4 

T U W X Y  

1 - 7  

a-VM 

U M  

slm 

1JN w l t r  

Z 
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r .  % 3 AND STORAGE 

1 - 1 .  As soon a! you have uncrated your mixer, check it 1-3. Do not remove wrappings or  protective coating if 
for shipplng damage and report any damage the mixer is to  be stored before it is placed in opera- 
immediately to  the carrier and to our factory. tion. Store the mixer in a clean, dry location, with 

1-2. Mixer and impellers are packed together. The mixer circulating air, free from wide or rapid variations in 
shaft is packed in a separate container. Carbon steel temperature. When gear drive models have been 

L mixer shafts and impellers are wrapped with Shell stored for more than a year, thecondition of the gear 

VPI-coated paper for domestic shipment. For  lubricant should be checked before the mixer is - 
installed. (See lubrication ~nstructions.) foreign shippment these parts are coated with a rust 

inhibitor that is easily removed with kerosene, or  
similar solvents. 

SECTION 2 
Lift the mixer from its crate by the moior handle. 
Set the clamp squarely on the mounting surface so 
that both vertical and horizontal lines of clamp con- 
tact bare evenly. Remove the hex key wrench stored 
in the clamp and tighten the clamp screw securely. 
The  wrench has been sized to properly tighten the 
clamp screw, 31 8-inch for XD or XI 174 thm 350, 
7132-inch for X D  or  XJ  -30 thru 117. DO NOT 
IMPACT T H E  WRENCH O R  USE AN EX- 
TENSION. 

SECTION 3 

MOUNTING 
2-2. Impeller rotation must be according to the arrow on 

the mixer nameplate. 
a. Single phase totally enclosed motors are wired at 

our factory for correct rotation. 

b. All three phase and explosion proof motors must 
be field wired for proper rotation. If rotation 
does not agree with nameplate reverse any two 
line leads. - 

c. Dual voltage motors must be wired for the 
desired voltage. Refer to the connection dia- 
grams provided on the motor nameplate or  inside 
the conduit cover. 

3-1. LIGHTNIN Portables are equipped with ball 
bearirig chemical plant motors specifically designed 
for mixer service in totally enclosed or  explosion- 
 roof construction. a. Constant speed mixers are furnished with 

LIGHTNIN DURA-MIXTM energy efficient 
motors unless otherwise specified. 

b. For  variable speed mixers with electronic or  air 
driven motors, refer to supplementary instruc- 
tions for motor control data and connection 
requirements. 

3-2. SINGLE PHASE MOTORS FOR XD/XJ30 
THRU 87 (or motors nameplated 114 thru 1 
Horsepower) 

a. Totally enclosed motors are furnished witheight- 
foot cords fitted with UL approved three prong 
grounded plugs suitable for the correct voltage. 

b. Explosion proof motors are furnished with a 
pipe tap connection and suitable leads. Aconduit 
box with internal switch is available for 
explosion proof service. 

c. All D U R A - M [ x ~ ~ s i n g l e  phase motors are 
equipped with an internal over-temperature 
device with manual reset. If the thermal trips, 

MOTOR CONNECTIONS 
wait (15) fifteen minutes and depress the reset 
button on  the motor body. A click indicates 
re-set. 

3-3. THREE PHASE MOTORS 
a. All totally enclosed motors are equipped with a 

conduit box and suitable leads. 
b. All explosion proof motors are furnished with a 

pipe tap connection and suitable leads. 

I M P O R T A N T :  ALL T H R E E  P H A S E  
MOTORS (Except explosion proof on X D / X I  
30 thru 65 o r  other X P  motors nameplated 314 
horsepower and below) arc equipped with over- 
temperature thermostats which are designed to 
inte.rmpt current in the holding coil of magnetic . 
starters only. The motor thermostats will reset 
themselves, but the control panel "start" button 
must be depressed to start the motor. 
EXPLOSIOK PROOF MOTORS ON XD/XJ 
30 THRU 65 or XP motors nameplated 314 - .- 
horsepower and below are equipped with auto- . 

natic over-temperature circuits which can tri 
2nd reset themselves after the motor cools T 8 
AVOlD 1INJURY DUE TO UNEXPECTED 
STARTUP, DlSCONNECT FROM POWER 
UNTlL THE MOTOR COOLS. 



SINGLE PHASE 
THERMAL PROTECTOR 

DUAL VOLTAGE REVERSIBLE 
%U WHEN USED WITH OR WITHOUT THERMAL 

. --/ PROTECTOR 

, - - - W I  &- T1 T2 T3 T4 

\ 2 3 / MAIN MAIN 
I ' - A  

I 

6 LEADS WITHOUT THERMAL PROTECTOR 

LOW VOLTAGE 

I 
HIGH VOLTAGE 

7 LEADS WITH THERMAL PROTECTOR 

LOW VOLTAGE I HIGH VOLTAGE 
- 

TO REVERSE ROTATION, INTERCHANGE LEADS T5 AND T8 

NOTE: All LlGHTNlN DURA-MIXTM totally enclosed or explosion proof single phase motors are equipped with an 
internal overtemperature device with manual reset I f  the motor overheats and the thermal circuit trips, wait (1 5) 
fifteen minutes and depress the reset button on the motor body. An audible click indicates re-set- .. ' 

NON DURA-MIXTM motors may or may not have internal thermal protection depending on construction. 

For three phase connections diagrams, see page 7. 



NOTES: a The diagram in Figure 1A pertains to: 

-I 

CONNECTION DIAGRAMS FOR THREE PHASE MOTORS 
ON LlGHTNlNo PORTABLE AND FIXED MOUNTING MIXERS 

FIGLIRE 1A - CONNECTION DIAGRAM 

a. TOTALLY ENCLOSED three phase motors used on XD/XJ Series 30 thru 350, X L  100 thru 500 & 
SXJ/SXJS 174 & 230 with DURA-MIXTM energy efficient motors or other totally enclosed motors 
nameplated 1 /4 thru 5 horsepower. 

THERMOSTATS CAN BE L$-- BINATION LOCATED I N  OF ANY PHASES. COM- 

i" T8  T5 

T3 \T2 

TYPICAL THERMAL CONNECTION IN FULL  VOLTAGE STARTERS 
START 

L 2  

b. EXPLOSION PROOF three phase motors used on X D N J  Series 87 thru 350, X L  100 thru 500 & 
SX/SXJS 174 & 230 with DURA-MIXTM energy efficient motors or other explosion proof motors 
nameplated 1 thru 5 horsepower. For XP motors used on XD/XJ Series 30 thru 65 and XP motors 
nameplated 3/4 H.P. and less, see Figure 1 B. -. 

@ The thermostats in above motors are designed to  interrupt current only in  the holding coil of magnetic starter 
and must be wired into the motor control circuit. The thermostats re-set themselves after the motor cools, b i  
the motor must be re-started by depressing the start button onthe starter panel. 

LOW VOLTAGE 

p l - 1  THERMOSTAT 
p 2  LEADS 

3- L l  
T7 

"3- L2 
T8 

T33- L3 
T9 

:: 3 
T6 

HIGH VOLTAGE 

PI-) THERMOSTAT 
p 2  LEADS - L l  

l-2- LZ 

T J W  U 

77 T4 3 
;: 3 
:: 3 

TO REVERSE ROTATION. INTERCHANGE 
ANY TWO LINE LEADS 

FIGURE 1B - CONNECTIONS FOR THREE PHASE EXP. PROOF MOTORS ON 
XDIXJ 30 THRU 65 OR MOTORS NAMEPLATED 314 HORSEPOWER OR LESS 

SINGLE VOLTAGE 
WITH THERMAL PROTECTOR. , 

T I  T I  L1 - 
THERMAL 

TZ A 
PROTECTOR T3 , U 

T3 
T2 

TO REVERSE ROTATION, INTERCHANGE ANY TWO LINE LEADS 
WARNING: THESE MOTOR THERMALS RE-SET AUTOMATICALLY. TO AVOID INJURY DUE TO 

UNEXPECTED STARTUP, DISCONNECT FROM POWER UNTIL MOTOR COOLS. 
; 

DUAL VOLTAGE 
WITH THERMAL PROTECTOR 

THERMAL 
I:: 

PROTECTOR GT8 
T9 

2 \ 
T3 P6 F'S 

T2 

LOW 
VOLTAGE 

T13L1 7 7  

"3 L 2  
Ta 

"3 L3 
T9 

T 4  P4 

T53- PS 

::> 

HIGH 
VOLTAGE 

T I *  L 1  

T2-L2 

T3+ L3 

T4 77 3 
- - 

T5 
3 

T6 3 ::- 
PS - 
p6- 



.a . d:p$yr; -. --&>. * -4%: - -*SECTION 4 
1 
1 MIXER SHAFT INSTALLATION 

4-1. Position the impeller(s) on the mixer shaft. Refer to 
the specification s h a t  for recommended dual im- 
peller spacing. The larger wedge shaped portion of 

*-- the hub body must face up towards the mixer. The 
top of the hub is stamped "UP". Refer to Figure 2 
for general orientation reference. 

ROTATION 

LARGE WEDGE \ 1 \ ' SHAPED PORTION 
1 1 OF HUB MUST 

\ -  / 
CONVEX SURFACE 

CHUCK GRIP 

CHUCK SCREW 

FIGURE 2 IMPELLER ORIENTATION 

SECTION 5 
POSITIONING 

5-1. The positioning device of the mixer combines a 
vertical index on the ball of the housing and a hori- 
zontal index on the ram of the clamp socket. Mixing 
positions are established by referencing one index 
against the other. Figure 4 shows the indexes in D-5 
position, a typical setting. T o  change the mixing 
position, loosen the wedge screw, adjust the mixer 
by its motor handle, and tighten the wedge screw. 
The wedge screw has a limited amount of travel be- 
fore the wedge bottoms against the king bolt. If the 
wedge does eventually bottom, readjust the wedge 
assembly per 8-9, Step e. 

5-2. The correct position for the mixer will vary in 
individual cases. UseTable 1 to position the mixer in 
relation t o  tank diameter and height for normal 
applications. In operation, some adjustment of 
position may be desirable for best results. 

F I G U R E  3. CHUCK DETAILS 

4-2. To install the mixer shaft, back off the chuck screw 
(refer to Figure3) as far as the limit pin will allow. 
DO NOT FORCE. Insert the mixer shaft into the - 
chuck bore as far as it will go. For stepped shafts, 
make sure the shaft shoulder seats tightly against the 
chuck face. Draw up the chuck screw with the 
wrench provided, rotating the shaft slightly back 
and forth ro make sure that the chuck grip seats 
against the flat of the shaft. Tighten the chuck screw 
with the wrench provided. The wrench has been 
properly sized to tighten the screw. DO NOT 1M- 
PACT THE WRENCH OR USE AN EXTEN- 
SION. NOTE: A safety feature is provided by a 
slight tape: in the flat on the mixer shaft.-The shaft 
cannot drop out unless the grip is intentionally 
released. 

FIGURE 4.  POSITIONING INDEXES 



TABLE I 

1 

HOUSING BALL 
INDEX 

(VERTICAL ANGLE) 

5 
6 

MIXING PATTERN 

NORMAL MIXING 
Off-center position 
Top to bottom turnover 
N o  swirling 

VORTEXING 
On-center position 

Swirling and vortexing positions moy be useful lor surface introduction of solids, liquids, or goscs. 

Z/T less than 1 
Z/T greater than 1 

SWIRLING 
Off-center position 
Usually vortexi'ng 

SECTION 6 
MIXER OPERATION 

Batch 
Height (2 )  

Diameter 

Z/T less than 1 

Z/T greater than 1 

Z/T less than 1 
Z/T greater than 1 

LIGHTNIN MIXERS are designed to operate 
continuously a t  normal and low liquid levels and in 
air. IMPORTANT: Variable speed drives some- 
times have critical ranges where the unit should not 
be operated during drawoff or in air. These ranges 
will be indicated on a warning decal at the speed 
control. It is not good practice to oErateany mixer 
continuously when extreme vortexing or surging 
occurs. ' 

CLAMP RIM 
INDEX 

(HORIZONTAL ANGLE) 

D 
D 

Turn on the mixer. Allow time enough for the mix- 
ing pattern to be established, then make any 
required adjustment of position. 

At the end of two weeks service, check the housing 
cap screws, clamp screw, wedge screw, and chuck 
screw for tightness. 

At the end of the mixing cycle, it is good practice to 
turn off the mixer before the tank has been drained 
to a level which will result in excusive splashing. 

The gear drive models (XJ) include a built-in shock 
load feature. The grip springs (See Figure 5) 
provide a keyless friction drive between the gear and 
the drive shaft, and the springs will slip before the 
mixer is damaged. Therefore, if the mixer shaft does 

available, be sure locknut is tightened sufficiently to 
prevent grip spring slippage.) 

NOTE: Item 70, Oil Seal and Item 71, Slinger arc 
furnished on XI 174 thru 350 only. 

not rotate when the motor is on. remove the motor 
31 - Pinion 1C - G ~ I D  Spr in~  Lock Nut 

(4 I) from the housing (36), per Paragraph 9-1, and 37 - Grip Spring Spacet 39 - G r ~ p  Spring Ser 
tighten the grip spring locknut (lo) securely. (Table 38 - Drive Shall 70 - Oil Seal 

4 on Page 18 lists the mommendad tightening - Inlerna! Gear 71 - Slinget 

torques for this locknut. If  a torque wrench is nor FIGURE s .  GRIP SPRING ASSEMBLY 



SECTION 7 
LUBRICATION 

w 
7-1. Your LIGHTNIN mixer has been lubricated at the 

factory with the correct type and amount of high 
quality lubricants. Lubricant cleanliness is protec- 
ted by properly designed closures. 

7-2. All mixer bearings are sealed type with contact rub- 
bing seals and are pre-packed with lubricant. 
Relubrication of these bearings is not necessary. 

7-3. The gear chamber in XJ series models has been 
factory filled with a grease suitable for an ambient 
temperature range of +50°F to +2W°F. Under 
normal operating conditions, this lubricant need not 
be changed until the unit has been dismantled for 
some reason. 

Under adverse operating conditions, periodic 
changes of lubricant may be neassary. Adverse 
conditions are defined as operating in very humid, 
dust laden or chemical atmospheres, or where wide 
variations in ambient temperature occurs. Such 
adverse conditions can lead to deterioration of 
lubricant compounds and additives and it is 
recommended that the condition of the grease be 
checked within six months after startup. Reputable 
lubricant suppliers can analyze the grease and 
recommend economical, safe change schedules. 

7-4. CHANGING GEAR LUBRICANT 
a. Make sure the mixer housing is vertical to pre- 

vent spillage. 
b. Remove the housing to motor capscrews and lift 

b W  off the motor by its handle. 
c. Remove a11 old grease from the gear chamber and 

wipe clean 
d. Pack the chamber with fresh grease. (See n o t e s a  

and @ ). Paddle the grease to fill voids and re- 
move air pockets, rotating the shaft and shaking 
the housing while paddling. 

e. Check the.:?" rin in the flange of the rpotor and 
replace if it is de ? ormed, cut or  deteriorated. 

f. Carefully align the motor rabbet and guide into 
the housing bore. Guide the pinion into mesh 
with the gear and make sure the '0" ring is p r o p  
erly seated in  the groove. 

g. Check for free movement of a11 components by 
rotating the drive shaft. 

h. I f  satisfactory, replace the housing to motor 
hardware and tighten securely. 

7-5. GEAR LUBRICANT RECOMMENDATION 

Use only a lubricant suitable for the temperature 
and operating conditions. See Table 2. 

GREASE LUBRICANT 

Ambient 
Temp. Operaling 
Range 

SO'F to 200'F 
Uhium 210'F - 

TABLE 2 

For operation in ambient temperatures below 
+50°F, we recommend use of a synthetic (Mobil 
SHC 32 or  equal) compounded only with synthe- 
sized hydrocarbon fluids. This grease is suitable for 
a wide range of ambient temperatures between 
-30" F and +2W°F and should be  considered where 
seasonal lubricant changes are necessary. 

TABLE 3 

GEAR CHAMBER CAPACITY 

 PACK CHAMBER FLUSH WITH TOP OF THE INTERNAL 
GEAR. 

MODEL 

XJ 30 8 43 

XJ 65 THRU 117 

XJ 174 THRU 350 

@PACK CHAMBER T O  WITHIN 3 / 4 ' O F T O P  O F  INTERNAL: 
GEAR. 

GREASE-LBS. 

1.25 @ 

2 5  @ 
6.0 @ 



A UNIT OF GEN~HuL ~ I ~ N A L  

MIXER PARTS MODEL'(S) XD-30,XD-43.XDA-33/ N C - ~ , N S - ~ . M A R - ~ ~  

3 ldentlty Code: *Recommended S p a r e  Parts: (1) For New Style Motor Des ign  
\ (2) Non Stock 

C - U s e  with Chuck D r i v e  S h a f t  ( E )  Use with Elec.Motor, (R) Use with ~ i g i d  CF Drlve Shaft 
e BLANK CODE DENOTES COMMON P /  

Your loca! LIGHTNIN Sales Office lor terms of sale.ordering inlormat~on and delivery. 

I S S ~ ~ C  IT- 20313' 
PLkTE RE\ ' .S f  3 SHEET lof 

DESCRIPTION 

-r, 
I- 

5 
m 
Y! 
0 w 

17 
18 
18 
20 
20 
21 
22 
24 
27 
32 
48 

(2) 1 Wedge Top 
C 1 Chuck Washer 

1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 

C 

1 
I 

- 
Chuck Washer 
Washer 
Washer 
Snap Ring 
Retaining 
Oil Seal 
Ball Bearing 
Hex Key Wrench 
Lockwasher 

112532 
112756 
112756 
112762 
112762 
114276 
114280 
115382 
116223 
127210 
115012 

BFZ 
S16 
175 
BRS 
316 
302 
PSP 
PSP 
PSP 
BPF 
PSP 

. 

- .. 



-:?.?. - .  . .. ,- , ,- *, -,- 4&$-KTwlN 135 Mt Read Blvd, Rochester, N.Y. 1461 1 
A UNIT OF GENERAL SlGNAL 

33 
33 
33 
33 

3 

(2) 
(2) 

(2) 

C Chuck Grip 1 130013 316 

16, 17,32 STL 
3340 NAM 

Cup Plate 
Cup Plate 
Cup Plate 
Cup Plate 
Cup Plate 

I 

1 
1 
1 
1 
1 

1 
1 

I 
C Identity Code: *RECOYI!VENDED SPA= PARTS/ ( 2 )  N o n  S t o c k  

C - U s e  w i t h  C h u c k  D r i v e  S h a f t /  E- U s e  w i t h  E l e c . M o t o r  
R - U s e  w i t h  R i g i d  c o u p l i n g  D r i v e  S h a f t  

BLANK CODE DENOTES COMMON PART 
Consulf your IOCa! L l G H i N l N  Sales Off~ce for terms of sale, ordertng inlormallon anC del~vcry 

I T  ? n 7 ~  

I I I 

801 197 
801192 
129208 
129208 
129208 
129208 
129208 

PSP 
PSP 
ALM 
316 
BRZ 
STL 
NAM 



XD- 6 5 NS-2, NS-3 M 1X ER PARTS MODELIS) X D ~ ~ ~ , X D - ~ ~ ~ , x D A - ~ o o  N S - ~ A , N A R - ~ ~ O  

PARTS PRICING BOOK SEC. 2 PAGE 7 - 0 0  DATE 3/12/84 

0 Identity code: *Recommended S p a r e  P a r t s  : (1) F o r  N e w  S t y l e  Motor D e s i g n  : 
( 2 )  Non S t o c k :  E - W i t h  E l e c . M o t o r  

C - Use w i t h  C h u c k    rive S h a f t  R - Use w i t h  R i g i d  C p l g . [  
- 

BLANK CODE DENOTES COMMON Pi - Consult your local LlGHTNlN Sales Office for terms of sale. ordering information and delirev. 

ISSUE IT. 2 0 3 9  
PLATE RE\'ISED -  SHEET^ 0 :  

m - 

, ITEM 
NO. 

1 

PART NO. 

DWG NO. JMAT'L 

2 
2 
2 
2 
1 
1 
1 
1 
1 
1 
1 
2 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
4 
4 
1 

100325 
100297 
100324 
100324 
100329 
100329 
102009 
105412 
105412 
105414 
105414 
100122 
107004 
105861 
105861 
108504 
112013 
112013 
112407 
112407 
205446 

. 112529 
112529 
112530 
112530 . 
112530 
112530 
112756 

. 112756 
112762 
112762 
114b76 

1 
1 
2 
2 
3 
3 
4 
5 
5 
6 
6 
7 
7 
8 
8 
11 
12 
12 
15 
15 
15A 
16 
16 
17 
17 
17 
17 
18 
18 
20 
20 
21 

DESCRIPTION 
IDENT. 

CODE 0 
PRlC 
(EACi 

22 
24 
27 
32 
43 

R EQ'D. 
PER 
UNIT 

E 

(1) 
C 
C 
C 

(2) 
C 
C 

C 

CPS 
316 
CPS 
316 
CPG 
174 
CPS 
CPR 
174 . 
CPR 
174 
CPS 
CPS 
CPG 
1 74 
420 
STL 
316 
CPS 
316 
PSP 
BRZ 
316 
ALM 
316 
STL 
BRZ 
S16 
175 
BRH 
316 
302 

Hex Head Cap Screw 
Hex Head Cap Screw 
Hex Head Cap Screw 
Hex Head Cap Screw 
King Bolt 
King Bolt 
Shaft Screw 
Clamp Screw (include 15 d 15A when ordering) 
Clamp Screw (include 15 & 15A when ordering) 
Wedge Screw 
Wedge Screw 
Hex Head Cap Screw (For motor handle) 
Hex Nut 
Chuck Screw 
Chuck Screw 
Limit Pin 
Plain Washer 
Plain Washer 
Cup Washer 
Cup Washer 
Retaining Ring 
Wedge Bottom 
Wedge Bottom 
Wedge Top 
Wedge Top 
Wedge Top 
Wedge Top 
Chlick Washer 
Chuck Washer 
Washer 
Washer 
Snap Ring 

' 

' 

, 

' 

 etai in in^ Ring 
Oil Seal 
Ball Bearing 
Hex Key Wrench 

I Lockwasher 

1 
1 
1 
1 
1 

114280 
115382 
116223 
127210 

1 115013 , PSP 

PSP 
PSP 
PSP 
BPF 

- - -  



F, ?:u.- - T 
LIGHTNIN 135 Mt. Read,Blvq. Rochester. N.Y. 14611 

A UNI+ ~C=-GE&ERAL~SIGNAL' .& 

XD-65 NS-2,NS-3 
M IXER PARTS MODEL(S)'XD-~~,xD-~~~,xDA-~oo NS-4~. NAR-100 

PARTS PRICING BOOK SEC. 2 PAGE 7.01 DATE 3/12/84 
I I I 

DESCRIPTION 

Cup Plate 1 129207 CIR 

1 42 I Mixer Shaft 1 I See Sec. 1 1-0 1 
- .  

38 
40 
4 1 

33 

C\ ldenlity code: *Recornvended S p a r e  P a r t s :  (2) Non S t o c k :  

- 

E 

(2) 
(2) 
(2) 

C 
C 
R 

* 

R 

E 

m 
5 
-4 
m 

E  - U s e  w i t h  ~ l e c t r i c  Motor 
C - U s e  w i t h  Chuck D r i v e  S h a f t :  R - U s e  w i t h  R i g i d  c o u p l i n g   rive S h a f t  

I) 

34 
35 
36 
36 
36 
36 
36 
38 
38 
38 

BLANK COOE OENOTES COMMON PP 
Consul: Your local LlGHTNlN Sales Office lor terms of sale. ordering inlormation and delivev. 

IF :T. 2 0 3 9  
? _ .  

Cup Plate 
Chuck Grip 
Handle Kit - Electric Motor 
Housing 
Housing 
Housing 
Housing 
Housing 
Drive Shaft with Chuck 
Drive Shaft with Chuck 
Drive Shaft with Coupling 
Drive Shaft with Coupling 
Vibration Pad 
Electric Motor 

43 
44/45 
46 
47 

1 
1 

1 

1 
1 
1 
1 
1 
1 
1 
1 

1 
1 

E 

129207 
130012 

Consult Factc 
136147 
136154 
136147 
136154 
136147 
143792 
143790 
14381 1 
14381 1 
150333 
See Sec. 

Plain Washer 
Propeller & Set Screw 
Motor Shaft Key 
Washer (for Motor Shaft Screw) 

31 6 
DUK 
l-C 

NAM 
316 

ry 
ALF 
316 
BRZ 
CIR 
NAL 
NPS 
316 
41 L 

2 
1 
1 
1 

- 

112005 
See Sec. 
114196 
112787 

STL 
1-0 
STL 
STL 



A UNIT OF GENERAL SIGNAL 
X D . 4 - 1 5 0 , X D A - 3 0 0  N S - 5 ,  NS-6, N S - 7  

MIXER PARTS MODEL(S) x ~ - 1 7 4 , ~ ~ - 2 3 0 ,  / NM-1, NM-3 

- 
Identity c o d e :  * R e c o m m e n d e d  Spare Par t s :  ( 2 )  N o n  Stock: 

E- U s e  w i t h  E lec t r ic  M o t o r  
C  - U s e  W i t h  C h u c k  D r i v e  S h a f t :  R- U s e  w i t h  R i g i d  D r i v e  S h a f t  

C 
SLANK CODE DENOTES COMMON P 

Consult Your local LlGHTNlN Sales Office for terms of sale, ordering information md dellveny. 

ISSUE IT- 2 ijQ'( 
PLATE REVISED SHEET 1 

DESCRIPTION 

0 
r 

5 
rn 
'f 
0 w 

18 
18 
20 

2 0  
2 1 
22 
24 
27 
32 

. . 
* 

C 
C 

C 

Chuckwasher 
Chuckwasher 
Washer 
Washer 
Snap Ring 
Retaining Ring - Truarc 5100 - 137 
oil Seal - Nat 504514 
Ball Bearing - MRG2075FF 
Hex Key Wrench 

1 
1 
4 
4 
1 

1 
1 
1 

1 

112750 
112750 
112761 
11 2761 
114223 
114275 
1 15381 
116225 
127209 

S16 
175 
B RS 
316 
302 
PSP 
PSP 
PSP 
BPF 

- 

- - -  



- 

,- - ,- 6 - a y - T -  - - .-. .-e ..,.L ., ; . UqHTNIN t. 135 ML Read.8lvd. Rochester, N.Y. 14611 d ,-. , ... , 

A u ~ r r  o* GENERAL SIGNAL 
- 

XDA-150-XDA-300 NS-5,NS-6,NS-7 
MIXER PARTS MODEL(S) XD-174, XD-230 / NM-I,NM-~ 

DESCRIPTION 

Identity Code:  Xecomrnended Spare Parts: 
( 2 )  Non Stock: C- Use with Chuck Drive Shaft 

C E- Use with Electric Motor R- Use wi=h riqid couplinq dr.shaft. 
BLANK CODE DENOTES COMMON PAP 

Consult Your loca: L 'S- iTNlN Sales Office for terms of sale, ordering informalion and delivery. 

I ~ C . ~ J E  # - .  2 04 0 



A UNIT OF GENERAL SIGNAL 

PARTS PRICING BOOK SEC. 2 
-- 
I REQ'D. ' IM IDENT. PER PRICE I .9. CODE 9 DESCRIPTION . 

I 

NOTE: Reference Orawlng No(s). L-16709 & L-16711  

2 
2 
3 
3 
4 
5 
5 
6 
6 
7 
8 
8 
10 
11 
12 
12 
15 
15 
i 5A 
,6 

-6 

E- U s e  w i t h  E l e c t r i c  Motor 
C- U s e  w i t h  C h u c k  D r i v e  S h a f t  R- Use w i t h  R i g i d  C o u p l i n g  D r i v e  s h a f t  

BLANK CODE DENOTES COMMON PAf 
Consult Your local LlGHTNlN Sales Office lor terms of sale. ordering information and delivery. 

ISSUE 
PLATE 

(T- 2 0 4 1 ~ -  
CIEVfSED SHEET 1 of 

I 

1 
E I 
C 
C 

( 
C 

(2) 
C 
C 

C 

* 

Code: 

9 .  
r 

5 
m 
2 
8- 

9 7 7  
17 
17 
17 
18 
18 
20 
20 
21 
22 
23 
24 
25 
26 
27 
28 

Hex Head Cap Screw 
Hex Head Cap Screw 
King Bolt 
King Bolt 
Shaft Screw 
Clamp screw 
Clamp Screw 
Wedge Screw 
Wedge Screw 
Hex Head Cap Screw (For Motor Handle) 
Chuckscrew 
Chuckscrew 
Cnp Spring Locknut 
Limit Pin 
Plain Washer 
Plain Washer I 

Cup Washer 
Cup Washer 
Retaining Ring 
Wedge Bottom 
Wedge Bottom 
Wedge Top 
Wedge Top 
Wedge Top I 

Wedge Top 
Chuck Washer 
Chuck Washer 
Washer 
Was her 
Snap Ring -------- 
Retaining Ring 
Retaining Ring 
Oil Seal 
Oil Seal 
"0" Ring 
Ball Bearing 
Outer Ring And Roller Assy. 
Inner Ring (sold as set with item 28) 

*Recommended S p a r e  P a r t s :  ( 2 )  Non S t o c k  0 identity 

4 
4 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 

1 I 
1 
1 

1 I 
1 
1 
1 
1 
1 
1 
1 
1 
4 
4 
1 
1 
2 
1 
1 
1 
1 
1 
1 

- 

- 

. 

- - -  

100326 
100326 
100328 
100328 
102007 
105413 1 
105413 
105414 1 
105414 1 
100122 
105861 
105861 ( 
107717 

108504 1 
112007 
112007 1 
112409 ( 
112409 ( 
205445 1 

. 112531 ( 
112531 ( 
112532 
112532 
112532 
112532 
112756 1 
112756 
112762 
112762 
114276 
114278 
114$82 
115355 
115358 
115766 
116243 
117027 
117028 

C o n s u l t  F a c t o r y :  

CPS 
316 
CPG 
174 
CPS 
CPR 
174 
CPR 
174 
CPS 
CPG 
174 
STL 
420 
CPS 
316 
CPS 
316 
PSP 
BRZ 
316 
ALM 

1316 
STL 
BRZ 
S16 
175 
BRH 
316 
302 
PSP 
PSP 
PSP 
PSP 
BUN 
PSP 
PSP 
PSP 



a - - - - - w I ~ I ~ , \ L I  1~ 
. . 

., .'.j;-~#. d?L, 1 ... ,.>< .. - -: -. Ti,*.- LIGH7N1N 0135 Mt. R&d BW. • Rochester, N.Y. 14611 .-- 
A UNIT OF GENERAL SIGNAL 

M IXER PARTS MODEL(S1 XJ-30, XJ-4 3 , XJA-33 ND-1.~13-~A,NAG-33 - 

PARTS PRICING BOOK SEC. 2  PAGE 9 . 0 1  DATE3/12 /84  
I I I 

DESCRIPTION 

) NOTE: Reference Drawing No(=). L- 167  0 9  & L- 1 6  7 11 

E - Use w i t h  E l e c t r i c  Mo to r  
C  - Usw w i t h  Chuck D r i v e  S h a f t  R - Use w i t h  Rigid C o u p l i n g  D r i v e  S h a f t  

- -  -- 

BLANK CODE DENOTES COMMON PAF 
Consult Your local L lGHTNlN Sales Officc for lcrms of  sale. order~ng inlormationand delivery - - .  - 



LIC~H I NIN I;U ML Heaa ma.  nocnester, ru. Y.  140 I 1 
A UNIT OF GENERAL SIGNAL 

!, 'a Identity Code: * Recommended Spare P a r t s :  

43 
44/45 
46 
47 
99 
48  

PC E - U s e  w i t h  ~ l e c t r i c  Motor 
BLANK COOE OENOTES COMMON P. 

Consult your local LIGHT NIN Sales Office for terms of sale. ordering information and delivery. 

ISSUE IT- 2 0 4 1  
PLATE REVISE0 SHEET 3 c 

E Plain Washer 
Impeller & Set Screw 
Motor Shaft Key 
Washer (For Motor Shaft Screw) 
Gear Lubr. - 2 Ib. Can. Temp 50' to 200' 
Loc kwas her 

2 
1 
1 
1 
1 
1 

112005 
See Sec. 
114196 
112777 
123620 
115012 

STL 
1-D 
STL 
STL 
PSP 
PSP 

- 



- 

- - - .  . , . 49gTfllN* 135 Mt  Read Blvd .* Roclwster. N.Y. 14611 , . - -. .. t \ - ' 
A UNIT OF GENERAL SIGNAL x j-65/87/117 
M IXER PARTS MODEL(S) x j R - 1 0 0  

N D - ~ , N D - ~ A , N D - - J  
N A G - 1 0 0  

PARTS PRICING BOOK SEC. 2 PAGE 1 0 . 0 0  DATE 3 / 1 2 / 8 4 1  
I I I , 

I 27 1 I ' 1 Ball Bearing I 1 1 116222 1 PSPI  

25 
26 * 

-cr 
5 
4 
rn 
'f 
s 

Oil Seal 
0 Ring 

28 
29 

I I I 1 

0 ldentlly Code: * R e c o m m e n d e d  Spa re  Par ts  : ( 2 )  E o n  S t o c k  - consu l t  ~ a c t o r y (  
E - U s e  w i t h  E l e c t r i c  M o t o r  

r C  - U s e  w i t h  C h u c k  D r i v e  S h a f t  R - U s e  w i t h  R i g i d  C o u p l i n g  Drive S h a f t  
'Recommended Spare Parts BLANK CODE DENOTES COMMON PAR 
Consult Your local L 1 G H i N l N  Sales Office tor terms of sale. ordering information and delivery. 

. - - ,  lr 4-. 2 0 4 2  

1 
1 

1 1 5357 
115766 

Outer Ring And Roller Assy 
Inner Ring (Set with 28) 

PSP 
BUN 

1 
1 

117025 
117026 

PSP 
PSP 



A UNtT OF GENERAL SIGNAL 
XJ-65, XJ-87 ND-2, N D - 2 ~  

M IXER PARTS MODEL(S) XJ-117, XJA-100 ND-3~, NAG-100 
- 

PARTS PRICING BOOK - SEC. 2 PAGE 10.01 DATE 3/12/84 

i' REQ'D. 
IDENT. PER PART NO. PRICE 

CODE 0 DESCRIPTION UNIT DWG NO. 1 MAT'L 

- 1 .( Cup plate I . 1  I 129207 1 316 1 

30/31 
32 
33A 

33 
33 
33 
33 
33 
338 

33 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

(2) 
(2) 
(2) 
(2) 

(2) 

(2) 
(2) 
(2) 
(2) 

C 
33 
34  

Gear and Pinion (set only) 
Hex Key Wrench 
Tank Clamp Assy Includes ALM 

l te rn  31 6 
3,5,6, 12 15 BRZ 
ISA, 16.17, s n  
32,3340 NAM 

Clamp 
Clamp 
Clamp 
Clamp 
Clamp 
Cup Plate Assy. Includes ALM 

119866 
127210 
800062 
800063 
800064 
800065 
800066 
129019 
129019 
129019 
129019 
129019 
801198 

35 
36 
36 

! 36 
:36 

Items 31 6 
3,6, 12 BRZ 
16, 17,32 STL 
33.40 NAM 

Cup Plate 

(2) 

C 

; 36 

PSP 
BPF 
PSP 
PSP 
PSP 
PSP 
PSP 
ALM 
316 
BRZ 
STL 
NAL 
PSP 

Motor Handle Kit - Electric Motor 1 1 I consult fabtory 

I Housing 1 1  136143 1 NAL( 
: 37 
; 3 8  

38 
+ 38 

- - 

? Identity Code: * Recommended S p a r e  Parts : ( 2 )  Non S t o c k  Consu l t  F a c t o r y  
E - Use w i t h  E l e c t r i c  Motor .  

- Use w i t h  Chuck Dr ive  S h a f t  R - U s e  w i t h  Rigid C o u p l i n g  Drive  S h a f t  

'Recommended Spare Parts B U N K  CODE DENOTES COMMON PARTS 

Consult Your local LlGHTNlN Sales Office lor terms of sale, orderlng informalion and delivery. 

ISSUE [~-204 2 
PLATE REVISED  SHEET^ of  3 

- 
1 
1 
1 
1 
1 

Cup Plate 
Cup Plate 

- 
Cup Plate 
Chuck Grip 

1 

143850 316 

Housing 1 
Housing 1 1  

C 
C 
R 

39 
40 
41 
42 

801199 
801200 
801201 
801193 
129207 

1 
1 
1 
1 

136143 
136155 
136143 
136155 

Housing 
Housing 

PSP 
PSP 
PSP 
PSP 
ALM 

ALF 
316 
BRZ 
CIR 

1 
1 

Grip Spring Spacer 
Drive Shaft with Chuck 
Drive Shaft with Chuck 

E 

129207 
129207 
129207 
130011 

1 
1 
1 

Grip Spring Set 
Vibration Pad 
Electric Motor 
Mixer Shaft 

BRZ 
STL 
NAL 
316 

. .. - 

Drive Shaft with Coupling 

138810 
143x34 
143782 

2 
1 
1 
1 

1 

STL 
N PS 
316 

143850 

147030 
150333 

SeeSec. 
See Sec. 

41L 
I 

PSP 
DUK 
1-C 
1-0 

- - -  



c. 
'Reommended Spare Pans BLANK CODE DENOTES COMMON PAf 
Consull Your loca: LlGHTNlN Sales Office for terms 01 sale. ordering informalion and delivery. 

I??!  17 IT- 2 0 4 2 -  

44/45 
46 
47 
99 
48  

0 
P 

5 
m 

: 
O 

1 
1 
1 
2 
1 

Identity Code: 

See Sec. 
114196 
112778 
123620 
115013 

. - 

Impeller & Set Screw 
Motor Shaft Key 
Washer (For Motor Shaft Screw) 
Gear Lubricant 2 Ib. Can. (For Ambient Temp 50" to 2 0 0 O F )  
Lockwasher 

l -D 
STL 
STL 
PSP 
FSP 

- 

- 



A UNIT OF GENERAL SIGNAL 
ND-3 ,ND-4 M IXER PARTS MODEL(S1 X J - 1 7 4 , ~ ~ - 2 3 0 , ~ ~ - 3 5 0  N D - ~ A , N D - 4 ~  

DESCRIPTION 

O [denlily Code: * Recommended S p a r e  P a r t s :  ( 2 )  Non S tock  - C o n s u l t  F a c t o r y  

C - U s e  w i t h  Chuck Dr ive  S h a f t :  
R - U s e  w i t h  R ig id  Coupl ing  Drive S h a f t  

BLANK COOE OENOTES COMMON PAR' 
Consult your l 0 ~ a l  LIGHTNIN Sales Olfice lor terms of sale, ordering Information and delivery. 

ISSUE IT- 2 0'4 3 - 
PLATE RE'JlSEO SHEET 1 



- ,,-:-A -4- -135 - -., -:I ., ..-.-. .. .iCJGHQ$l$l..?..l.3!5 Mt Read Blvd. Rochest-er, N.Y. 74611 - . ' ...; J 

A UNIT OF '~ENERJXL SIGNAL ND-3, ND-4 

IXER PARTS XJ-174 ,XJ-230, XJ-350 ND-4A, N D - ~ B  

0 ldentlty Code:  * Eiecomrnended S p a r e  P a r t s :  ( 2 )  Non S t o c k  - c o n s u l t  Fact 
C - Use w i t h  Chuck D r i v e  S h a f t  

W R - U s e  w i t h  R i g i d  Coup l ing  Dr ive  S h a f t  

c 
BLANK CODE DENOTES COMMON PAF 

Consul: Your local LIGHTNIK Sales Office for terms of sale, ordering information and delivery. 
, - * .  : r IT. 2 0 4 3  



-.-. . .. ...- .--. .-... . .--- - 

A UNIT OF GENERAL SIGNAL ND-3, ND-4 

M tXER PARTS MODEL(S) XJ-i74,~~-230, XJ-350 ND-4A, ND-48 . . 

CJ Identity Code: 

NOTE: Relerence Drawing No($). L-16709 L-16711 

'Recommended Spare Parts BLANK CODE DENOTES COMMON PAF 
Consult your local LlGHTNlN Sales Office for terms of sale. ordering information and delivery. 

PLATE 

44/45 
46 
70 
7 1 
99 

ISSUE 
REVISED 

See Sec. 
190750 
115402 
139054 
123620 

IT- 2043 
SHEET 3 O f  

Impeller & Set Screw 
Motor Shaft Key 
Oil Seal 
Slinger 
Gear Lubricant 21b. Can (For Arnbinet 
Temperatures SO0 to 2 0 0 ~ ~ )  

l-D 
STL 
PSP 
PSP 
PSP 

0 
r 
B 
4 
rn 
2 .  
0 
Y), 

1 
1 
1 
1 
3 

- 



SECTION 8 
ASSEMBLY & DISASSEMBLY INSTRUCTIONS 

DIRECT DRIVE - XD SERIES 

8-1. REMOVING T H E  MOTOR FROM THE 
HOUSING 

a. Remove the mixer shaft f rom. the chuck. 

b. Remove housing cap screws and washers (1, 2, 
and 20). 

c. Insert an  Allen wrench in the chuck screw (8) to 
prevent the drive shaft from rotating. 

d. Remove shaft screw (4) through the drive shaft 
bore in one of the following ways. 

1 .  Fractional horsepower XD 30 thru 117: 
Use a Phillips screwdriver. 

2. X D  174 thru 350: Use a 51 16-inch long-shank 
hex wrench. 

e. The upper end of the drive shaft is closely fitted 
to the motor shaft. Use care in separating the 
motor (41) and'housing(36) by one of the follow- 
ing methods. 

1. Tap  evenly around the upper edge of the hous- 
ing with a mallet. 

2. If the two assemblies do not readily separate, 
tighter! the propeller'on the mixer shaft and 
tighten the mixer shaft in the chuck. Separate 
motor and housing by tapping the top of the 
propeller hub with a mallet. Then remove the 
mixer shaft. 

f. On X D  30 thru 117 models the motor shaft key 
(46) is lightly cemented in the motor shaft 
keyway. 

8-2. REMOVING DRIVE S H A F f ,  BEARING, AND 
OIL SEAL FROM THE HOUSING 

a. Follow the procedure of Paragraph 8-1. 

b. Use WaldesTmarc No. 4 pliers to remove retain- 
ing ring (22). 

c. Mount housing, large end upward, in an  arbor 
press and press drive shaft (38) through the lower - 
opening of the housing. 

d. Turn the housing large end down and press ball 
bearing (27) and oil seal (24) downward out of the 
housing. 

8-3. DISASSEMBLING THE CLAMP 

a. Loosen the wedge screw (6). 

b. Remove king bolt (3) and washer(l2) to release 
wedge assembly and clamp assembly from the 

- .  positioning ball of the housing. 
( 

c. Separate wedge top (17) and wedge bottom (16) 
and remove wedge screw (6). 

d. Remove vibration pad (40) from clamp (33). 

8-4. DISASSEMBLING THE CHUCK 

a. Remove the limit pin (I 1) by driving it into the 
counterbored hole. 

b. Remove the chuck screw-(8). 

c. Remove snap ring (21); chuck grip (34) and 
chuck washer (18) from the chuck screw. 



MOTOR HANDLE 

41 MOTOR- 
MODEL XD 174 HEX HEAD CAP SCREWS 
THRU 350 SHOWN LOCATED ON UNDERSIDE OF 

1 HOUSING ON XD30THRU 1 17 
MODELS AND FURNISHED 
WITH (20) WASHERS 

CAST MOTOR BELL 

38 DRIVE SHAFT NOT FURN'D ON MODELS 
XD 30 THRU 117. 

46 .MOTOR SHAFT KEY 

4 SHAFTSCREW 
WrWASHER & ! 2 2  RETAINING RING 

MOTOR AND DRIVE SHAFT ASSEMBLY 
a - 2 7  BALL BEARING @ 

MODELS XD 30 THRU 117 ONLY 
I 
I 

/36 HOUSING 

17 WEDGE TOP 

6 WEDGE SCREW 

16 WEDGE BOlTOM 

40 VIBRATION PAD 

5 CLAMPSCR 

15 CUP WASHER 4 SHAFT SCREW (XD-1 

14 RETAINING R l N G  
12 PLAIN WASHER 

3 KING BOLT WHEN ORDERING PARTS. 
ITEM NO.. MIXER MODEL 
AND SERIAL NO. 

34 CHUCK GRIP 

21 W A P  RlNG 

(REPLACES CLAMP ITEMS 5. 14. 15 8 33) 

74 tx no) 

SPECIFY 
NO., 

a RECOMMENOED SPARE PARTS 

EXPLODED VIEW OF DIRECT DRIVE - 
MODEL XD SERIES 



8-5. PREPARING FOR ASSEMBLY w 
a. Clean all parts thoroughly. 
b. Inspect for the following defects. 

I .  Cracks or damage of the housing. 
2. Dents, gouges, or scoring of the drive shaft, 

housing bore, and particularly the mating 
faces of the motor and housing. 

3. Wear or deterioration of the vibration pad. 

c. Repair or  replace defective parts. I t  is good 
practice to  replace an oil seal which has been 
removed from the housing. Apply a small 
quantity of bearing grease to the housing bore 
and around the oil seal lip to provide lubrication 
and to make the seal more effective. 

d. Replace the ball bearing if it shows indications of 
wear. 

8-6. ASSEMBLING THE DRIVE SHAFT IN T H E  
HOUSING 

a. Mount the housing (36) in an arbor press, large 
end up. 

b. Press the ball bearing (27) on its .outer race t o  the 
shoulder of the housing bore. 

c: Turn the housing large end down and press.the 
oil seal (24). sealing lip inward, flush with'the 
lower end of the housing. 

d. Support the housing, large end down, by resting 
w the Inner race of the ball bearing on a suitable 

sleeve. 

e. Grease the lip of the oil seal and press the drive 
shaft (38) into the ball bearing until the shoulder 
of the shaft registers against the inner ram of the 
bearing. 

f. Use Waldes Truarc No. 4 pliers to install re- 
taining ring (22) in the shaft groove. 

g. Turn the housing large end down and press the 
drive shaft until the chuck head contacts the 
small end of the housing. 

8-7. ASSEMBLING THE CHUCK 
a. Assemble chuck washer (18), chuck grip (34), 

and snap ring (21) on chuck screw (8). 

b. Thread the chuck screw into the chuck end of the 
drive shaft far enough to insert the limit pin (I I )  
so that the end of the pin is 3/16 of an  inch 
under flush. 

8-8. ASSEMBLING THE MOTORTOTHE HOUSING 

a. I f  the drive shaft has not been removed from the - 
housing. repeat step g, Paragraph 8-6. 

b. Install the motor shaft key (46). 

1 .  On Models XD 174 thru 350 - Install key in 
drive shaft keyway. 

2. On Models XD 30 thru 117 - If the key has 
been removed, clean key and motor shaft key- 
way and apply Loctite Sealant, Grade E. 
(American Sealants Co.) to both items before 
reassembling. 

c. Apply a light film of oil to both shafts. Align the 
mating keyways and insert one shaft into the 
other, without forcing, until the shafts are 
securely butted. There will be a small gap be- 
tween the motor face and housing face. - 

d. Align the motor and housing so that the switch 
conduit box, or junction box of the motor and 
the ball of the housing are on the same side. 

e. Align the screw holes and install the housing cap 
screws and washers (1, 2 and 20). 

f. Draw up the screws evenly until the housing face 
is just snug with the motor face, but do not 
completely tighten the screws. 

g. Insert the Allen wrench in the chuck screw to 
keep the drive shaft from turning, then thread in ( 
and tighten the shaft screw (4). - .  

h. Tighten the four housing cap screws evenly. 

8-9. ASSEMBLING T H E  CLAMP 
a. Thread the clamp screw (5) 'through the outer 

arm of the clamp (33). Slide the cup washer (15) 
over the end of the clamp screw. Slide the 
retaining ring (14) onto theclamp screw. Position 
the retaining ring approximately 31 16" from the 
end of the clamp screw to allow free movement of 
the cup washer. 

b. Assemble wedge top ( 17). .wedge screw (6), and 
wedge bottom ( 16) and set the  assembly in place 
in the ball of the housing. 

c. Assemble clamp. vibrati&n pad (40), king bolt 
(3), and washer (12). 

d. Pass king bolt through the slot in the ball of the 
housing and thread it loosely into the wedge top. - .. 

e. Back off the wedge screw all the way, then 
advance it  two turns. With the wedge bottom in 
this position, tighten the king bolt until the clamp 
socket can just be moved on the housing ball. 



@) MODELS XD 30THRU 117 NOT FURNISHED 
WITH CAST MOTOR END BELL TWO I T  EM 
CAP SCREWS & BRASS WASHERS (20) ARE 
LOCATED ON UNDERSIDE OF HOUSING. 

ITEM 
NO. 

1 
2 
2 
3 
4 
4 

5 
6 
8 

11 
12 
14 

44 IMPELLER Per Order 
45 SETSCREW Per Order 
46 MOTOR SHAFT K E Y  1 

CHUCK WASHER 47 WASHER(XD30-117Only) 1 
48 ~OCKWASHER (XD 30-1 17 Only) 1 
67 HEX HEAD CAP SCREW 4 
68 LOCKWASHER 4 
69 HEX NUT (XO 30-43 Only) 4 

~- - 

PART NAME 

HEX HEAD CAP SCREW XO-174 b 
HEX, HEAD CAP SCREW I(3Y) Only) 
HEX ~ ' & 6  CAP SCREW XD 30-117 Only 
KING BOLT 
SHAFT SCREW (XD 174-350 only) 
SHAFT SCREW & LOCKWASHER 
XD 30-1 17 only 
CLAMP SCREW 
WEDGE SCREW 
CHUCK SCREW 
LIMIT PIN 
PLAIN WASHER 
RETAINING RING 43 HEX KEY WRENCH 1 

REQUIRED 

2 
2 
4 
1 
1 

1 
1 
1 
1 
1 
1 

ITEM 
NO. 

21 
22 
24 
27 
33 
34 
35 
36 
38 
40 
41 
42  

- .- 

PART NAME 

SNAP RING 
RETAINING RING, EXTERNAL 
OILSEAL 
BALL BEARING 
CLAMP 
CHUCKGRIP 
MOTOR HANDLE 
HOUSING 
DRIVE SHAFT 
VIBRATION PAD 
MOTOR 
MIXER SHAFT 

REQUIRED 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
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- GEAR DRIVE - XJ SERIES 

9-1. REMOVING T H E  MOTOR FROM THE HOUS- 
ING 

P a. Set the mixer in a vertical position to prevent 
spilling the gear lubricant. 

b. Remove four housing cap screws and washen(1, 
2, and 20). 

c. Raise motor (41) by its moior handle to 
separate motor and housing (36). 

d. Remove '0" ring (26). 

9-2. REMOVING THE PINION FROM THE MOTOR 

a Hold the pinion (31) from turning and remove the 
pinion cap screw (4) in one of the following ways. 

I .  XJ 30 thru 1 17 - Use a Phillips screwdriver. 

2. XJ 174 thru 350 - Use a 5116-inch Allen 
wrench. 

3. For XJ 174 thru350 - With nylonslinger, the 
slinger must be removed by breaking it. P l a a  
a wooden block under the slinger and strike 
the opposite side with a chisel. 

b. Remove the pinion with a bearing puller. 

9-3. REMOVING DRIVESHAFT, BEARINGS, AND 
OIL SEALS FROM T H E  HOUSING 

a. Remove the lubricant from the gear chamber. 
b..'Remove the grip spring locknut (10) from the upper 

end of the drive shaft. Use one of the following 
methods to hold the drive shaft from turning. - I .  XJ  30 thru 1 17 - Insert an Allen wrench (43) 

in the chuck screw. 

2. XJ  174 thru 350 - Remove the chuck assem- 
bly. (See paragraph 84). Insert a I -foot length 
of I-inch diameter bar in the chuck grip bore. 

c. Thread a nut on the end of the drive shaft to 
protect the threads when pressing out the shaft. 

d. Mount the housing in an arbor press, large end 
upward, and press the drive shaft clear of the 
internal gear bore. 

e. Remove the internal gear (30). the rwo grip 
spring sets (39). and the grip spring spacer (37). 

f. Remove the drive shaft, with the bearing inner 
ring (29) in p l aa ,  through the bwer opening of 
the housing. 

g. If it is necessary to remove the bearing inner ring, 
start it from its seat with a thin screwdriver or 
wedge, then remove it from the drive shaft with a 
bearing puller. 

h. XJ 174 thru 350 only - Pry the oil seal (70) 
from the housing bore as shown in Figure 6. 
I .  l nsert a 718 bolt into the ball bearing (27) 

bore. 

2. Use the bolt head as a fulcrum and pry out 
the oil seal (70) with pliers. 

i. Use Waldes Truarc No. 4 pliers to remove in- 
ternal retaining ring (22). 

j. Remove ball bearing (27) and upper oil seal 
(24) through the upper opening of the 
housing. 

k. Remove internal retaining rings (23). 

I. Mount the housing, large end upward, in an  ' 

arbor press and press out oil seal (25) and 
outer ring and roller assembly (28). 

9 4 .  DISASSEMBLING THE CLAMP 
(See Paragraph 8-3). 

9-5. DISASSEMBLING THE CHUCK 
(See Paragraph w.1 

94.  PREPARATION FOR ASSEMBLY 

a. Clean all parts thoroughly. i 
b. Inspect for the following defects. 1. 

1. Cracks or damage of the housing. 

2. Dents, gouges, o r  scoring of the drive shaft, 
housing bore, and particularly the mating 
faces of the motor and housing. 

3. Wear or deterioration of the vibration pad. 

c. Repair or replace defective parts. I t  is good 
practice to rep laa  an oil seal which has been 
removed from the housing. Apply a small 
quantity of bearing grease to the housing bore 
and around the oil seal lip to provide lubrication 
and to make the seal more effective. 

d. Replace the "0" ring if it is cut, deformed, or  
deteriorated. 

e. Replace the ball bearing and roller bearing 
(including the bearing inner ring) if they show 
indications of wear. - - -  

9-7. ASSEMBLING T H E  DRIVE SHAFT IN T H E  
HOUSING 

a Mount the housing (36) in an arbor press, large end 
upward. 

b. Press the upper oil seal (24). sealing lip upward, 
approximately 1 18-inch below the shoulder of 
the bore. 

c. Press the ball bearing (27) on its outer r a a  
against thc shoulder of the bore. 

. 

( 



@ 31 PlNlON 

47 WASHER 

4 PlNlON SCREW 

41 MOTOR- 
MODEL XJ 174 
THRU 350. SHOWN. 

46 KEY 

48 LOCKWASHER 

MOT3R HANDLE -~/ 

LOCATED ON UNDERSIDE OF 
HOUSING ON MODELS XI 30 

CAST MOTOR END BE1 
NOT FURNISHED 

-.a- - 
-e2 

HEX HEAD CAP SCREWS 

THRU 117 AND ARE FURNISHED 
WITH (20) WASHERS. 

A -ON MODELS XI 30THRU 117. 

SLINGER XJ174 THRU 350 ONLY 

46 MOTOR SHAFT KEY 

-31 
PlNlON a SEE NOTE @ 

10 GRlP SPRING LOCKNUT a 
MOTOR SHAFT AND PINION ASSEMBLY 

MODEL XJ30THRU 117ONLY 39 GRIP SPRING SET a 
4 PINION SCREW 37 GRIP SPRING SPACER @ 

39 GRlP SPRING SET @ 
- 

32 INTERNAL GEAR @ SEE NOTE @ 
70 OIL SEAL @ XJ174 THRU 350 ONLY 

22 RETAINING RING. INTERNAL 

27 BALLBEARING a 
(REPLACES CLAMP ITEMS 5.14.15 8 33) ' 

6 WEDGE SCREW -. 

16 WEDGE BOlTOM 
36 HOUSING 

23 RETAINING RING, INTERNAL a 
40 VIBRATION PAD ROLLER ASSEMBLY 

29 BEARING INNER RING 

23 RETAINING RING. 

4 SOLD ONLY 

AS A SET 

0 
38 DRIVE SHAFT 

12 PLAIN WASHE 

\ 3 KING BOLT- 

r 8 CHUCK SCREW '/// / 
CHUCK WASHER' / 

34 CHUCK GRlP 

@ RECOMMENDED SPARE PARTS 

WHEN ORDERING PARTS, SPECIFY- - -  
ITEM NO., MIXER MODEL NO.. 
AND SERIAL NO. 

@ GEAR 8 PlNlON SOLD IN SETS ONLY. HOWEVER PlNlON (31) 
t IS AVAILABLE AS AN  INDIVIDUAL ITEM WITHOUT MECHANICAL 

GUARANTEE. INTERNAL GEAR (32) NOT AVAILABLE AS INDIVIDLJAL 
.- ITEM. 

EXPLODED VIEW OF GEAR DRIVE MIXER XJ SERIES 



. - . ' . . . .A . ,:,, -*- .- . . , . . . ., 

d. Install retaining ring (22). 

e. XJ I74 thru 350 Only 

I .  Apply a heavy coating o l  ball bcaring grease 
to the top of thc ball bearing (27). 

2. Apply a coating of Loctite "Bearing Mount" 
grade to the outside of a new oil seal (70). 

tl- 3. Press the oil seal'(70). sealing lip up, into the 
housing until it seats on the retaining ring(22). 

f. Turn the housing large end down in the press and 
install the inner of the two lower retaining rings 
(23). 

g. Pack the outer ring and roller assembly (28) with 
a suitable bearing grease and press it into the 
housing bore until it registers against the retain- 
ing ring. 

h. Press oil seal (25), with its sealing lip towards the 
large end of the housing, against the outer ring 
and roller assembly. 

i. Install outer retaining ring. 

j. If the bearing inner ring (29) has been removed 
from the drive shaft (38), press it in place. 

k. Apply a thin film of light oil on the tapered 
surfaces only of each grip spring set. CAUTION: 
For proper operation of the grip springs, oil 
murr nor get between the grip spring driving 
surfaces and the drive shaft o r  gear bore. 

1. Install the inner ring of the lower grip spring set 
(39) so that the thicker edge seats against the 
shaft shoulder. 

m. Place the housing on its side and grease the lips 
of the oil seals. 

n. Hold the internal gear (32) in place in the gear 
chamber and pass the drive shaft through its 

.C bearings as far as it will go into the hub of the 
gear. 

o. With the gear on the end of the shaft, turn the 
housing large end downand press theshoulder of 
the drive shaft against the inner r a a  of the ball 
bearing (27). 

p. Turn the housing large end up. Center the inter- 
nal gear on the drive shaft and install the external 
ring of the lower grip spring set (39). grip spring 
spacer (37). and upper grip spring set (39). Both 
grip spring sets should be installed with the thick- 
er edge of the external ring upward. (See Figure 
5 on page 9). 

q. Apply a thin coating of light oil on the threads of 
the drive shaft and the bottom surface of thegrip 
spring locknut. 

r. Thread the grip spring locknut (10) onto the end 
of the drive shaft (finger tight). Rotate the 
internal gear (32) by hand and at the same time 
tighten down on the locknut until the internal 
gear can no longer be rotated. Tighten the lock- 
nut securely. (Table 4 lists the recommended 
tightening torques for this locknut. If a torque 
wrench is not available, be sure locknut is 
tightened sufficiently to prevent grip spring slip- 
page.) Usc one of the following methods to pre- 
vent the drive shaft from turning while 
performing this operation. 

- 
I. XJ 30 thfu 117 -- ~ k S ' s k ~ b f c * & ~ ~ ~ % ' \  r - * r  

asscmbly. (See Paragraph 8-7.) Insert an  
Allen wrench in the chuck screw. 

2. XJ 174 thru 350 - With the chuck assembly 
removed from the drive shaft. insert a I-foot 
length of I -inch d~ameter bar in the chuck grip 
bore. 

9-8. ASSEMBLING THE PINION ON THE MOTOR 
SHAFT 

a. XJ 174 thru 350 only 

I f  the slinger has been removed, reinstall on the 
motor shaft. 

1. For units with aluminum slinger. allow 1/32 
to 3/32 gap between themotor oilseal and top 
of slinger. Check shaft end play and rotate to 
make sure slinger rotates freely. Coat the set 
set screw threads with Loctite and tighten the 
set screw securely. 

2. For units with nylon slinger, position on the 
motor shaft. 

b. Apply a thin film of grease to the motor shaft or 
pinion shaft. 

c. Make sure that the motor shaft key (46) is in place - 
in the motor shaft keyway. 

d. Assemble the pinion on the motor shaft by driv- 
ing it into place with lightstrokes ofamallet. For 
units with nylon slinger, be sure the pinion teeth 
mesh with slinger teeth. 

e. Make sure that pinion and motor shaft butt 
securely, then install and tighten the pinion 
screw (4) with lockwasher (48). 

9-9. ASSEMBLING T H E  CHUCK 
(See Paragraph 8-7). 

9-10. ASSEMBLING T H E  MOTOR TO THE HOUS; 
C 

ING 
a. Fill the gear chamber of the housing (36) level 

with a suitable lubricant. (See Section 7.) Make 
sure that grease is solidly packed without air 
pockets by paddling thegrease, rotating thedrive 
shaft by hand, tapping or shaking the housing. 

b. Clean the mating surfaces of the motor (41) and 
housing. 

c. Place the "0" ring (26) on the motor. 

d. Align motor rabbet with the opening of the hous- 
ing and lower motor into place using care so as. 
not to damage the "0" ring. 

e. Align the motor and housing so that the switch, 
conduit box. or junction box of the motor and 
the ball of the housing are on the same side. 

f. Align the screw holes and install the housing cap - :- 
screws and washers (I. 2. and 20). 

g. Rotate the drive shaft several revolutions by 
hand to make sure that all parts are running 
free1 y. 

9-1 [. ASSEMBLING T H E  CLAMP. (See Paragraph 
8-9.) 



- - 

.- 
MOTOR ~ A F T  - 2-? 

52 OPTIONAL CUP PLATE ASSEMBLY 
(REPLACES CLAMP ITEMS 5, 14.15 & 33) 

MOTOR SHAFT AND PINION ASSEMBLY 
MODEL XJ 30THRU 117 ONLY 

NOTE: 

@ SOLD I N  SETS ONLY 

r @ MODEL XI 30 THRU 117 NOT 
FURNISHED WITH MOTOR END B E ~ L  
(2) ITEM 2 CAP SCREWS AND BRASS 
WASHERS (20) LOCATED ON UNDER- 
SIDE OF HOUSING. 

WHEN ORDERING PARTS SPECIFY 
MACHINE SERIAL NO.. ITEM NO.. 
AND DRAWING NO. 

- .- 

- 

MODEL 

Tlphtcnrnp Torauc 
. Foor.Poundr 

TABLE4 RECOMMENDED TIGHTENlNGTORQUES FOR GRIP 
SPRING LOCKNUT 

REQUIRED 

1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 

. Per Order 
Per Order 

1 
1 
1 
4 
4 
4 
1 
1 

XJ 8 7  
XJ 117 

50 

XJ 3 0  

2 0  

ITEM 
NO. 

28 

29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
67 
68 

REQUIRED 

2 
2 
4 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
4 
2 
1 
1 
2 
1 
1 
1 
1 

ITEM 
NO. PART NAME 

XJ 174 

125 

PART NAME 

OUTER RING 6 ROLLER .SOLD ONLY 
ASSEMBLY 
BEARING INNER RING 

AS A SET 

GEAWPINION SETS SOLD IN 
PINION ) 
INTERNAL GEAR 
CLAMP 
CHUCK GRIP 
MOTOR HANDLE 
HOUSING 
GRIP SPRING SPACER 
DRIVESHAFT 
GRIP SPRING SET 
VIBRATION PAP 
MOTOR 
MIXERSHAFT 
HEXKEY WRENCH 
IMPELLER 
SETSCREW 
MOTORSHAFTKEY 
WASHER (W 30-117 only) 
LOCKWASH- (W 1-1 17 Only) 
HO( HEAD CAP SCREW 
LOCKWASHER 

2 
3 
4 
4 
5 
6 
8 

10 
11 
12 
14 
15 
16 
17 
18 
20 
20 
21 
22 
23 
24 
25 
26 
27 

XJ43 

20 

XJ 2 3 0  
XJ 350 

125 

HEX HEAD CAP SCREW (XJ 30-1 17 only) 
KING BOLT 
PINION CAP SCREW (XJ 174-350) 
PINION SCREW (XJ 30-117 only) 
CLAMPSCREW 
WEDGE SCREW 
CHUCK SCREW 
GRIP SPRING LOCKNUT 
LIMIT PIN 
PLAIN WASHER 
RETAINING RING 
CUP WASHER 
WEDGE BOTTOM 
WEDGE TOP 
CHUCK WASHER 
WASHER (XJ 30-1 17) 
WASHER (XJ 174-350) 
SNAP RING 
RETAINING RING. INTERNAL 
RETAINING RING. INTERNAL 
OIL SEAL 
OIL SEAL 
-0" RING 
BALL BEkRlNG 

XJ  65 

M 



DATE INSTALLED B Y  

LOCATION (Tank no., Etc. 

PROCESS 

RELOCATED DATE LOCATION 

MAINTENANCE SCHEDULE 
REPACK (Motor) LUBRICATE (Mixer) 

OVERHAUL 

REPAIRS 

- .- 

REMARKS 



The Lightnin Guarantee I 
LIGHTNIN guarantees that in the case of a failure of any mixer, which you 
f&l is our responsibility, we will repair or replace it toyour satisfaction or we 

I will refund the purchase price. This guarantee applies for the first full year 

I you use your mixer, or 18 months after we ship it, whichever comes first. 

Portable mixers were the very first Lightnin products back in 1923. We still 
occasionally discover an original model going strong after50 years' service 
or more. 

Every day, we see Lightnin Mixers operating continuously around the clock 
after 20 years or more. But that's how we build them. For years and years of 
non-stop mixing. 

for prompt service call your LIGfiTNIAh sales engineers 
They can save you time and money and provide you with mixers and aerators guaranteed to do the job. 

Atlanta, GA 
Baton Rouge, LA 
Boston, MA 
Cedar Rapids, IA 
Charleston, WV 
Charlotte, NC 
Chattanooga, TN 
Chicago, IL 
Cincinnati, OH 
Clearwater, FL 
Cleveland. OH 
Dallax. TX 
Denver, CO 
Detroit, MI 
Honolulu. HI 
Houston. T X  
Indianapolis, IN 
Jacksonville, FL 
Kansas City, MO 
Lakeland, FL 
Los Angeles, CA 
Memphis. TN 
Milwaukee, W1 

Minneapolis, MN 
New Orleans, LA 
New York City, NY. 
Pensamla, FL 
Philadelphia, PA 
Phoenix, AZ 
Pittsburgh, PA 
Richmond, VA 
Rochester, NY 
Roseland, NJ 
Salt Lake City, UT 
San Francisco, CA 
San Juan, P.R. 
St. Louis, MO 
Seattle, VJA 
Toronto, CN 
Tucson, AZ 
Tulsa, OK 
Vancouver, WA 

Or call us at 
716-436-5550 

- 

@ 1991 LIGHTNIN 

Ughtnln Sales €nglneso am louted In prlnclprl dtba Mond h m. 
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100 Gallon Mix Tank 



DREW INDUSTRIAL DIVISION CONTROL, FEED AND TEST 

L 

Neptune1 Polyethylene Tanks 

Description 

Neptune polyethylene tanks are package units utilized for 
the storage of chemicals used in water treatment and process 
applications. These tanks are made of polyethylene with 
steel support legs and a pump-mounting platform. The 
tanks are available in various sizes to suit many 
applications. The standard equipment furnished with the 
tank includes: 

hinged cover 

steel tank support frame 

agitator bracket 

1 /2" PVC suction ball valve 

1/2" PVC drain connection 

1/2" PVC fittings &suction tubing 

1 /2" PVC strainer 

Features 

Easy installation 

Heavy-duty construction 

Equipped as a complete tank system 

Available with premounted and prepiped pumps 

Selection Guide 

Model Gallon Capacity 
50 PT 50 
100 PT 100 
167 PT 167 
260 PT 260 
500 PT 500 

Order Code 
7838-01-6 
7886-01 -5 
7887-01 -3 
7888-01-1 
1485-01-1 

'N8ptufle is a regislered trademark of Neptune Chemical Pump Co 

8 Registered bn&mark of Ashland Inc. 
Registered seMce mark of the Chemical Manufacturers Association. 

r1993. 1996 Ashland Inc. All Righfs Reserved. Prfnted in U.S.A INS-DS-9 Rev. I 

Nl statements. lt'If0ftNboiI and data presented herem are Mmed to be #curate Md rsliable bui are not to be taken as a guarantee, express warranty or 
nnplled warnnty of me- or fitness for a partrcukr purpose. or rspnsenzltkn. mpms or hrpbcd, for whrh Ashhnd assumes legal mponst- 
bllrty, and t h y  are otlend solely tor your cons~ientmn. nwmgam and wnbtion. staWmr& or suggest~~ns concern~ng pass~ble use of this product AclCCwrd Chemicai 
are made m o u i  represermbon or warranty that any such use s free of patent infringement and are not recommendat~ons to lnfrlnge on any patent $9 F-*am&-, - t k a r r d r r r w k  DCQW Industrial Dhrhfon One Drew Plaza. Boonton. New J e r r y  07005 Phone (201) 263-7800 Fax (201) 2 6 3 4 8 3  .-- 



Odor Control System 



fror: B i l l  Donohue a t  IlCalgon Carbon Corp 
lo? lodd llustcrait a t  Ill-315-449-4111 

CALGON CARBON CORPORATION 

GENERAL DESCRIPTION 
VentSorb canlsters - each containing 180 pounds of 

activated carbon - are ideal for low-flow air purification 
applications at industrial and municipal facilities. These 
economical adsorption systems control small volume organic 
contaminant and/or odorous gas emissions from: 

Storage tank vents 
Reactor vents 
API separator vents 
Sludge thickener tanks at waste treatment plants 
Sewer gas vents, wet stations and weir boxes at 
chemical and municipal waste treatment plants 
Chemical plant wastewater holding tanks 
Laboratory hood exhausts 
Landfills . # d 

The 55-gallon VentSorb canisters contain all the elements 
found in a full-scale adsorption systern-vessel; activated 
carbon, inlet connection and distributor, and an outlet 
connection forthe purified air stream. Air is distributed across 
the carbon bed with a corrosion-resistant stainless steel 
Septum. 

FEATURES AND BENEFITS 
VentSorb canisters offer industrial and municipal users 

several important features and benefits, including: 
Effective treatment to remove a variety of vapor phase 

organic contaminants and odor-causing compounds. 
Continuous treatment at varying flow rates and 
concentrations. 
Simple installation and operation. 
Flexibility to be installed in series or multiple units in 
parallel. 
Supplied with the type of activated carbon selected 
specifically for the application. 
Practical disposal option, as pre-approved spent carbon 
canisters may be returned to Calgon Carbon for safe 
carbon reactivation. 
Low cost oer unit makes carbor treatment econornica!. 

VENTSORB SPECIFICATIONS 
Vessel: ........................ Open head 16 gauge steel canister 
Max Operat~ng Pressure: .......................................... 4 psig 
Cover: ......................................... Removable steel cover, 

12 gauge bolt ring with polycord gasket 
Internal Coat~ng: ....................... Heat cured 100% phenolic 
External Coat~ng: ............................... High solids enarne! 
Temperature: ....................... 350aC (intermittent) (1 76.7%) 
Inlet: .......... 2" FNPT: 304 stainless steel screen distributor 
Outlet: ................................................................ 2 FNPT 
Max Flow: ......................................... 100 cfm (2.83m3min) 
Carbon: ........................................ 183 pounds Peller BG or 

Type BPL 4x70 or Type IVP 4x6 (81.6kg) 
Ship Weight: ................................ 240 pounds (108.8kg) 
*d--.:*--.:--. . ,--.CI_..L_ _ _ _ . . _ - * : . . _ # I .  

CoDyripht 0 a g o ?  Caroon Corponlh  1987 

CALGON C A R E X  CORPOFUTION . P.O. B D X  117 ...(.... _-I_. --.-. --.*- -.-. .... 

EQUIPMENT BULLETIN 

VENTSORB 

11 114" 
OUTLET: 

2' FNPT f l l l l N G  

INLET: 

COUPLING 

VENTSORB DIMENSIONS 

LE-pOv-am7 



Fm: Bi 11 Domhuc at OCalgon Carbon Corp 
To: Todd nusterait at  PI-315-149-4111 

TYPICAL VENTSORB APPLICATIONS 
L- Chemical, petrochemical, f w d ,  pulp and paper, and many 

other industrial plants - along with municipal sewage 
treatment facilities - are frequent users of VentSorbs for 
continuous control of vented emissions. Here are a few 
examples of user applications: 

Stwage Tank VenEs - VentSorbs are widely used to control 
evaporative losses vented from storage tanks. Typically, 
these vapors are emmed during tank flllrng and emptying. In 
one application. a glycerin manufacturer is using the canisters 
to purify ambient air drawn into storage tanks during product 
transfer. The adsorption process helps prevent contamination 
of the com?any's glycerin product. The VentSorb units 
provide over six months of s e ~ i c e  for this application. 

Reactor Vents - A pesticide manufacturer is using multiple 
VentSorbs on five reactor vessels to control trace amounts 
of odorous methylamine and diethylamine (which are 
by-products of a caustk scrubbing process). Each VentSorb 
unit handles a 30 cfm air stream containing 15 ppm of amine 
vapors. The units provide over three months of service for 
this application. 

API Separator Vents - A major refinery is uslng VentSorb 
units to contml odorous emissions from settling basins where 
oil is separated from wastewater that is discharged in m n -  
densate, biowdown or drain systems. For this application, 
il'i'ljo~Ttitioi- cortrol regu~atloris. I he 'alr stream ~ s " p u ~ ~ e d  
through two VentSorb units, operating in parallel configura- 
tion, at 100 c fn .  

* VENTSORB INSTALLATION 
VentSorb canisters are shipped ready for installation. Each 

canister is set!-supporting and shouldbe placed on a level. 
accessible area as near as possible to the emission source. 
Installation is simple, requiring just a flexible hose or pipe to 
connect the vent to the 2-inch FNPT bottom inlet of the 
canister. 

If the VertSor:, will be ventea directly to outside air, a 
U-shaped o ~ t l e t  pipe or rain hat - such as a pipe tee - is 
recommencec to prevent precipitation from entering the unit. 

Ventsort: ca~isters operate from a continuous suction 
across the ve-:. The suction can be produced by a blower 
or by using :ne positive pressure inside the tank or process 
vessel. In mary cases, the pressure or surge of pressure 
wlthin the lark o'vessel is sufficient to overcome the pressure 
A m n  a c m e r  ? C n  c a n i c t p ~  - t h t l r  nllmin3blnn +he "MA fer 3 

more infor-a:,on. 
Maximur -emrnrnended air flow through a VentSorb is 

100 cfm. i: -1gqer flows are encountered, plant operators 
should instal rwo or more canisters in parallel configuration. 

When Ve-:Sc-b canisters are used to control vapors from 
organic solver: storage tan&, the follow~ng precautions are 
recommendec 

A safe- re ef valve must be provided. This protects 
the stora3f tank should the VentSorb become plugged 
or block& i? any fashion. Such a vent would open in 
this ernevge3cy situat~on, thereby relieving pressure. 

backflow preventer must be installed as shown in this 
bulletin's storage tank installation drawing. This prevents 
backflow of alr througp, the VentSorb wher the storage 
tank IS empty. 

Pre-wetting the carbon helps dissipate excessive heat 
that may be caused by hlgh orgar ic compound 
concentration (>0.5 to 1 .O Vol. YO). 

Also, 11 VentSorb canisters are used to control organic 
emissions from airstrippers or other high molsture content 
air streams, Calgor? Carbon recommends tha: humidity in 
the air stream be reduced to under 5C oercent. Lower 
humidity optimizes adsorptive capaclty of the carbon. 
In addit ion, fcr slmilar aopiicatlons tpa: generate a 
condensate. Calgon Carbon recornmenas installation of a 
drain on the inlet piptng. 

F w r  Ventsorb unrts at a chemicalplant are instalkd to operate in series 
and h parallel M m  t h a ~  25 odorous andlor roxlc v a p n  are contded 
by 80 Ventsort unr!s 2! thts plant. 

-A;Zn~F6Qn~-sF6Z~'i;e^m^a3e"2 the t,rre of purchase 
regarding the fu-ure re!urr of carlsters co-talnlng men? 
caeon Calgon Carsor wlll provide ins?rdctlons on now tc 
sa ip le  the spen: =.Don and arrange for car30n acceptance 
tes:lng The spen: carwn 1s reaczlvated by Calgon Carbon 
anc all of ?he con:ani?ants are tkemally des!-oyed Calgon 
Car:,on w~l l  101 acceo: Ventsorbs for ~aid' i l l  nc~neratlon or 
other means of o sposal 

No VentSorbs cap oe returnec to Calgon Carbon unless 
t l e  carbon acce>:s7ce ~rocedure has Seec com~leted, an 
a5cep:ance nur-ber p'cvided, anc the return labels (~ncluoed 
wit7 the units a: tke ::me o: purchase! are arrached. 

Ve?;Sorbs nus: Se aVarned - a?c 17leVo~tle- corlnect~ois Unde: a3c73prlate condltlcls, a flame arrestor and/or 
m-s- Se ~ lugaec -  lor to retur? 'c Calgo? CarSor. 



Fma: B i  11 Donohe at 8Calgon Carbon Corp 
' Ib: Todd Ilust~~i.1 at  81-315-449-1111 

THEORETICAL VENTSORB CAPACITIES 

C Theoretical Ventsorb Capacity Lb AdsorbedNentSorb' 

BOILING MOLECULAR 10 100 1 ,ooO 
POINT/% WEIGHT P- - PPM PPM 

Acrylonitrile 
Benzene 
n-Butane 
Carbon Tetrachlo~ 
Dichioroethylene 
Methylene 
Freon 1 14 
n-Hexane 
Styrene 
Toluene 
Trichloroethylene 

77.3 
80.1 
-0.5 

ide  76.8 
37.0 
40.2 
3.8 

68.7 
145.2 
110.6 
87.2 

'Theoretical capacity based on 70 degrees F., atmospheric pressure, less than 50 percent humidity and 180 pounds of carbon 
using isotherm data for Pellet BG carbon. 

VENTSORB CARBON LIFE EST1 MATE 
This table lists the theoretical adsorption capacities for 

several compounds. The adsorption capacity for nonpolar 
organics increases with the boiling point, molecular weight 
and concentration of the air contaminant. Estimate the life of 
a VentSorb canister for other organic mmpounds by matching 
them with compounds of similar bolling point and molecular 
weight in this table. Low molecular weight (less than 50) 
and/or highly polar compounds such as formaldehyde. 
methane, ethanol, etc., will not be readily adsorbed at low 
concentrations. 

Note: The standard VentSorb canister contains 180 pounds 
of Pellet BG carbon. When removing hydrogen sulfide and 
mercaptans frnm moist air vented from sewage operations. 
greater efficiency will be achieved by using a VentSorb 
canister which contains specially impregnated Type IVP 
carbon. A VentSorb containing IVP carbon can remove up 
to 40 pounds of hydrogen sulfide and 15 pounds of methyl 
.GI.  I G w n u  -fir= I I VVI~GIWCM t IV IWG 

While complying with recommended installation instnrc- 
tions, plan! operators should also be aware of these 
additional heat-related safety considerations: 

1. When contacting with activated carbon, some types of 
chemicai compounds - such as those from the ketone 
and aldehyde families and some organic acids or organic 
sulfur compounds - may react on the carbon surface 
causing severe exotherms or temperature excursions. If 
you are unaware or unsure of the reaction of an 
organic compound on activated carbon, appropriate 
tests should be performed before putting a VentSorb 
in service. 

2. Hea: o! adsorption can lead to severe temperature 
excursio?~ at high concentrations of organlc compounds. 
Heating Tay be controlled by diluting the inlet air, time 
weighting !he inlet concentration to allow heat to dissipate, 
or pre-wetting the carbon. 
3. Do not use Ventsorbs with Type NP carbon in petro- 

* chemical or chemical industry applications. 

4. Type IVP carbon can liberate heat by reacting chemically 
with oxygen. To prevent heat within a vessel, the carbon 
must not be confined without adequate air flow to dissipate 
the heat. In situations where there is insufficient or 
d i s~p ted  air flow through the vessel, the chemical reaction 
can be prevented by  sealing the inlet and outlet 
connections to the vessel. 

NOTE: CONTACT YOUR LOCAL CALGON CARBON 
TECHNICAL SALES REPRESENTATIVE FOR CLARIFICA- 
TION OR TO ANSWER ANY QUESTIONS. 

SAFElY 
RELIEF 

FLAME ARRESTOR , 

STORAGE I TANK I I 

2' PIPE 
HOSE OR DUCT 

VACUUM RELIEF 
. k' 

r' 

BACKFLOW /' A 

PREVENTER VENTSORB 

Typical VentSorb Installation 
at Storage Tank 

CALGON CARBON AIR 
PU RlFlCATlON SYSTEMS 

VentSorb is a unit specifically designed for a variety of small 
applications. Calgon Carbon Corporation offers a wide range 
of carbon adsorption systems and services for a greater range 
of flow rates and carbon usages to meet specific applications. 



From: Bi 11 Donohue at IlCalpn Carbon Corp 
'to: Todd Mustetait at l1-3l51491111 

There are no expressed w implied warranties - w any 
warranty of merchantability or fitness - for a particular 
purpose associated with the sale of this product. 

LIMITATION OF LIABILITY 
The P u c h d s  exclusive remedy for any cause of action 

arlsing out of purchase and use of the VentSorb, including 
but not limited to breach of wananty, negligence and/or 
indemnification, is expressly limited to a maximum of the 
purchase price of the VentSorb unit as sold. All claims of 
whatsoever nature shall be deemed waived unless made in 
writing within forty-five (45) days of the occurrence giving 
rise to the claim. In no event shall Calgon Carbon Corporation 
for any reason be liable for incidental or consequential 
damages, damages in excess of the purchase prlce of the 
VentSorb unit, loss of profits or fines imposed by 
Governmental agencies. 

Application information provided in this bulletin is based 
upon theoretical data. Calgon Carbon Corporation 
asurnes no responsibility for the use of the information 
in this product bulletin. 

VENTSORB PRESSURE DROP 

Air Flow - d f s  

0 40 hO lm 

Ab Flow - CFM 

Pressure drop through a VentSorb unit is a function of the 
process air flow as shown in the graph. A VentSwb canister 
can handle up to 100 cfm at a pressure drop of less than 15 
inches water column. If higher flows or lower pressure drop 
is needed, multiple canisters may be installed in parallel 
operation. The maximum canister pressure should not exceed 
4 psig. 

If at any time our products or services do not meet your requirements or expectations, or ~f you would like to suggest any ideas 
for improvement. please call us at 1-800-548-1999. 

For detailed information on the products described in this bulletin, please contact one of our Regional SalesOffices 
located nearest to you: 

Domestic Sales OMces 

Region I 
Bridoewater NJ 
r a t  (yua) >20-~4b/  

Reglon I1 

Pittsburgh. PA 
Tel (412) 787-6700 

1-8m-4-CARBON 
Fax (412) 787.6676 

International Salu Officts 

Europe 
Chernv~ron Carbon - .--- - .. -.. 
Fax 3227709394 

C ~ M &  
Calgon Cahn Canada. Inc. 
Bolton, Ontario 
Tel (905) 857-991 5 
F a  (905) 857-9984 

. .\ 
Region Ill btln AmerkdAushslasld 

Region I V  Region V Sln~a~orelbla Pacific Phlllpplner 
Usle. IL Rlchrnond. CA Houston. TX Calgon Carbon Corp Pitlsburgh, P4 
Tel (630) 505-1933 Tel (510) 412-1010 Tel ('713) 690-2000 Tel (65) 221 -3500 Tel (412)7874519 
Fax (630) 505-1936 Fax (510) 41 2-5660 Fax ('71 3) 690-7909 Fax (65) 221-3554 Fax (412) 7874523 

Calgon Carbon Corporation's activated carbon products are continuously belng improved and changes may have taken place since 
this publication went to press. 



f_ra: Bill Donahue at DCalgun Carbon Carp 
Po: Todd h t e r a i t  at Dl-3L5-449-4111 

CICQOY C A l U O Y  C O I m U m Y  

CALGON CARBON CORPORATION 
PO BOX 717-071 7 

PITTSBURGH PA 15230 
Telephone: 41 2.707-6700 

000422.7266 
Fax: 41 2-787-6324 

PRICING 
VENTSORB CANISTER 

-ABLE AND RETURNABLE 

NOIY-RETURNABLE 
VENTSORB PELLETBG 

. . . . . . .  . . . . . .  . . . . .  VENTSORBVPA4X10 490. 470 450.  435 

VENTSORB BPL4X 10 679. . . . . .  640 . . . . . .  600.  . . . . . . .  585 

. . . .  . . . .  . . . . . .  VENTSORB IVP4X10 975 . .  9 3 5 . .  8 9 5 . .  040 

. . . . .  . . . . . .  . . . . . . .  VENTSORBCENTAUR4XG 030. 785 750.  720 

. . . . . . . .  . . . .  . . . . .  VENTSORB FCA4X 10' 1,065. 1,015 995 945 

NOTE: 'These goods cannot he exported without the permission of the United States Government. 

. . . . . . . .  . . . . .  . . . . . .  VENTSORB PELLETBG $650 .  $ 6 2 0  $595  $ 5 8 5  

. . . . .  . . . . . .  . . . . . . .  VENTSORBVPR4XlO 650. 620 595. 535 

VENTSORB BPL4XlO 779.. . . . .  740 . . . . . .  700. . . . . . . .  685 

VENTSORBCENTAURIXG 930. . . . . .  805 . . . . . .  050.  . . . . . . .  820 - 
Prior to return of a unit tar reactivation, we are required t o  sample the spent carbon to ensure a tafa reactivation process. 1 his is a 
onetime per site per application charge. 

. . . . . . . . . . . . . . . . . . . .  NowRCRA Accrpbnce $400 
. . . . . . . . . . . . . . . . . . . . . . .  RCRA Accaptrnca $1.000 

Carban Amptance testing wi l l  take mpproximately 3.4 m e k s  once the rarnple and papemork are received by Calgan Carbon 

The @hove prima am F.O.B. Pittsburgh, PA 15225. 
Pricing u t l u d m  rny rppficrble taxer. 

T e r n  r r s  nst 30 l y a  
Ef l  etajn 05-01 47  
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INSTALLATION 
AND OPERATING 

INSTRUCTIONS 
FOR GAST 

HAZARDOUS 
DUTY REGENAIR 

BLOWERS 

Gust Authorized Service facilities are Located in the locations listed below 

GQdMcnrktMngCorporation G c u t M a r r u t c r c ~ ~ -  
5 1 1 5 W a s h h g h A ~ ~ ~ 0  2300 Highway M-139 
~, N. J. omn m t ~  H ~ ,  w. 49022 
Ph: 201/933-8484 Ph: 61 6/926-6171 
Fax: 201/933-554(5 fix: 616/925-8757 

I 
Cenner Fledkr & hsocktes W m  United Wolnbee Umited Japan bhlnery Gast Manufacturing Co. Ud. 
1 ~ 4 B d k y p b c e  21 5 bnnsw(ck W d .  5 n 9  ~oopert AVO- Cg"frd PO 8ox 145 1 Kncnres Beech Bushes Cenh 
~enikr .  CA. 00701 M e  C#rr, Qwbac ~kckc+nm, o,,bh Toyko 100-91, Japan Loudwak, High Wycombe 
Ph: 310/404-2t21 CcP#daWR4U7 C ~ t o d a U L S 6  Ph: dl3 3573-5421 k k r ,  HPlO 9fD 

. * Ph: ~/843-s558 Ph: 514/697410 41~13 -7202  Fax:8133571-7896 hrgbnd - Fax: 213f4ln-7975 -: 514/697-3070 4161'213-7207 Ph: ~ S J z b o O  
3L F a z  042n 532470 



OPERAllNG AND MAINTENANCE INSTRUCTIONS 

SAFETY 
This is the safety alert symbol. When you see thissymbol 
personal injury is possible. The degree of injury is shown 
by the following signal words: 

A DANGER Severe injury or dcath will occur i f  hazard is 
1;norc.d. 

;% WARNISG Severe injury or death can occur if hazard is - 
h z z : t O N  Minor injury or property darnagecanoccur if 

hazard is ignored. 

Rc..iie\v the tollowing intormation carefully before oper- 
,ltlnS 

G EhTRAL INFORMATION 
7711s instruction applies to the following models ONLY: 
R3105M-50, R4110N-50, R4310P-50, R4P115N-50, 
R5125Q-50, R5325R-50, R6130Q-50, R6P155Q-50, 
R6340R-50, R6P355R-50 and R7100R-50. These blowers 
are intended for use in Soil Vapor Extraction Systems. 
The blowersaresealed at the factory for very low leakage. 
They are powered with a U.L. listed electric motor Class 
1 Div. 1 Croup D motors for Hazardous Duty locations. 
Ambient temperature for normal full load operation 
should not exceed 40° C (105O D. For higher ambient 
opcratlon, contact the factory. 

Cast Manufacturing Corporation may offer general a p  
plication guidance: however, suitability of the particular 
blower and/or accessories is ultimately the responsibil- 
ity of the user, not the manufacturer of the blower. 

INSTALLATION 
4 DANGER Models R5325R-50, R6130Q-50, R6340R-50, 

R5125Q-50, R6P155Q-50, R6P355R-50 AND R7100R-50 
use Pilot Duty Thennal Overload Protection. Connect- 
ing this protection to the proper control circuitry is 
mandated by a 6 7 4  and NECSOI. Failure to do so could 
may result in a EXPLOSION. See pages 3 and 4 for 
recommended wiring schematic for these models. 

a WARNlNG Electric shock can resultfrom bad wiring. A 
qualified person must install all wiring, conforming to 
nll required safety codes. Grounding is necessary. 

A WARNING This blower is intended for use on soil vapor 
extraction equipment. Any otheruse must be approved in 
writing by Gast Manufacfuring. Corp. Install this blower 
in any mounting position. Do not block the flow of 
cooling air over the blower and motor. 
PLUMBING - Use the threaded pipe ports forconnection 
only. They will not support the plumbing. Be sure to use 
the same or larger size pipe to prevent air flow restriction 
and overheating of the blower. When installing fittings, 
be sure to use pipe thread sealant This protects the 
threads in the blower housing and prevents leakage. Dirt 
and chips areoften found in new plumbing. Do not allow 
them to enter the blower. 

NOISE - Mount the unit on a solid surface that will not 
increase the sound. Ttus will reduce noise and vibration. 
Wesuggest the useotshock rnountsor vibrclt~on isolation 
material for mounting. 

ROTATION - The Cast Rrgenair Blower should only 
rotate clockwise as viewed from the electric motor side. 
The casting has an arrow showing the correct direction. 
Confirmthe properrotation bycheckingair flow a t  theIN 
and OUT ports. If needed reverse rotationot :hree phasc 
motors bychang~ng the position of any two ot the powcr 
line wires. 

OPERATION 
A WARNING Solid or liquid material exiting the b lowo 

orpiping can cause eye damage or skin cuts. Keep away 
from air stream. 

h WARNING - Gast Manufacturing Corporation will not 
knowingly specify, design or build any blower for instal- 
lation in a hazardous, combustible or explosive location 
without a motorconfoming to theproper NEMA or U. L. 
standards. Blowers with standard TEFC mot0 rs should 
never be utilized for soil vapor extraction applications or 
where local state and/or Federal codes specify the use 01 
explosion-proof motors (as defined by the National Elec- 
tric Code, Articles lOO,%Icl99O). 

A CAUTION Attach blower to solid surfice beforestart- 
ingto prevent injury or damagefrom unit movement. Air 
containing solid particles or liquid must pass through a 
filter before entering the blower. Blowers must havc 
filters, other accessories and all piping attached beforc 
starting. Any foreign material passing through the blowel 
may caux  internal damage to the blower. 

A CAUTION Outlet piping can burn skin. Guard or limi: 
access. Mark "CAUTION Hotsurface. Can CauseBums" 
Air temperature increases when passing through thc 
blower. When run at duties above 50 in. H20  metal pip 
may be required for hot exhaust air. The blowgr must no 
be operated above the limits for continuous duty. Onl! 
models R3105N-50, R41 ION-50 and R4310P-50 can bc 
operated continuously with no air flowing through thc 
blower. Other units can only be run at the rating show1 
on the model number label. Do not Close off inlet (fo 
vacuum) to reduce extra air flow. This will cause adda 
heat and motor load. Blower exhaust air in excess of 
230°F indicates operation in excess of rating which cal 
cause the blower to fail. 

ACCESSORIES ... Cast pressuregaugeAJ496and vacuur 
gauges A1497 or AE134 show blower duty. The Ga: 
pressure/vacuum relief valve, AG258, will limit the OF 

erating duty by admitting or relieving air. It also allow 
full flow through the blower when the relief valveclose. 



SERVICING 
A WARNING To retain their sealed construction they 

, should be m i e d  by Gast authorized miu centers 
ONLY. These models are sealed at the factory for very 

+ low leakage. 

f i m  OH ekc t ,  p o w  +re m o v i q  
blowerfrom service. Be sure rotatingparts have stopped. 
Electricshock or severe cuts can result. Inlet and exhaust 
filtcrs attached to the blower may need cleaning or re- 
placement of the elements. Failure to do so will result in 
more pressure drop, reduced air flow and hotter opera- 

tion of the blower. The outside of theunit requiresclcan- 
ing of dust and dirt. The inside of the blower also may 
need cleaning to remove foreign material coating the 
impeller and housing. This should be done at a Gast 
Authorized Servicecenter. This buildupcan cause vibra- 
tion, failure of the motor to operate or reduced flow. 

KEEP THIS INFORMATION WITH THIS BLOWER. 
REFER TO IT FOR SAFE INSTALLATION, 

OPERATION OR SERVICE 

MOTOR Wffi WAGRAM FOR RLIlON-50 8 R3105N-50 

1 --LEE ,- 
I - V > w r  WARNING 

ll-LS MOTOR LS THERnAlLY 
PROTECTED AKI WU 
AUTWTICALLY RESTART 

TZ-- R- WF(EN PROTECTOR RESETS. 
ALWAYS MUTONNECT POWER 

T L -  Tb-  S W L Y  BEFORE SERVWNG 

MOTORS WIRlNG DIAGRAM FOR 

>>w WARNING 
THS W T O R  IS THERMALLY 
PROTECTED AND WLL 
A U T W T K T A U Y  RESTART 
WHEN PROTECTOR RESETS. 
ALWAYS DISCONMECT POWER 
supply BEFORE SERVIONG. 

TO REVERSE ROTATION. 
NTERCHANCE 7I-E 
Ex-ERNa Cwm 788 
TO ANY TWO LEADS. 

UE 

HOTORS WIRING DIAGRAM FOR 
R5325R-50. R634OR-50. R6P3SSR-50. 8 R7100R-50 

$@ 
U9 

W A T S  m -- 
TO REVERSE R0TATK)N. 

WTEFWAL c O E M m  
TO ANY TWO LEADS. LUE W: 



MOTOR WlWIJG DIAGRAM FOR RS12SQ-50 8 R4PISN-50 

LOW VOLTAGE HlGH VOLTAGE 

a ~ 5 0 B t ~ P R O O U C I D ~ ~ S 9 Z ~ E W X O 9 9 2 l  
00 NM HAVE mTOR LEADS 5 (1 8. 

MOTOR WRING OLAGRAH FOR R6130Q-50 & R6PlS5Q-50 

C W C T  Tk€RlOSTAT 
TO MOTOR PROTECTION 
O R C W  

CONNECTION FOR THERMOSTAT MOTOR PROTECTION 

MIX. mwm 
QRCVT 

L2 
tMmuaED c a  --AT 

- I t 
Em THERMZT - LEAD 

TERHOSTATS TO BE CONNECTED IN SUUES WITH 
CONTROL AS SHOWN. HOTOR FURNSHED WITH 
AUTOHATIC THECF#)STATS RATED A.C. 1 ~ d O O V .  720VA 
CIRCUIT SHOWN IS FOR 3 PHASE MOTOR. SINGLE 
PHASE MOTOR HAS TWO LINE LEADS IN THE ABOVE 
CI RCLI IT. 

'AT 
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Warranty 
RACO Manufacturing and Engineering Co. Inc., Emeryville, California warrants 
this product to be in good working order for a period of five years from date of 
purchase as a new product. In the event of failure of any part(s) due to defect in 
material or workmanship occurring within that five year period, RACO will, at it's 
option repair or replace the product at no charge for parts or labor. 

Any alteration of the product without instruction from RACO's Engineering 
Department will automatically void this warranty. If alterations of the unit are 
authorized by RACO, please complete the authorization form in the Owners Manual 
and return the form to RACO to ensure the warranty. Under no circumstances will 
RACO be responsible for consequential or secondq damages. 

The defective product should be returned, insured and freight prepaid, securely . 

packaged to the address listed below. Please include a copy of your sales receipt, the 
dialers serial number, and a detailed description of the problem you are 
experiencing. 

RACO Manufacturing and Engineering Co. Inc. 
Service Department 
1400 62nd Street 
Emeryville, CA 94608 

Copyright 
0 RACO Manufacturing and Engineering Co., 1993. All rights reserved. No part of 
this manual may be reproduced, stored in a retrieval system, or transmitted in any 
way including, but not limited to photocopy, photograph, or electronic media 
without the written permission of RACO Manufacturing and Engineering Co. 

Disclaimer 
Every effort has been made to ensure the accuracy of this document. However, 
RACO Manufacturing and Engineering Co. assumes no responsibility for its use or 
any third party action as that may result from its use. 

Trademarks 
Verbatim is a t r a d e  of RACO Manufacturing & Engineering, Co. 
RACO is a registered trademark of RACO Manufacturing & Engineering, Co. 

Printing History 
Printed in USA, June 1993, June 1994, January 1996 
Firmware version 2.09 
RACO Manufacturing & Engineering, Co. 
1400 62nd Street, Emeryville, CA 94608 
(510) 658-6713 
1-800-722-6999 
FAX # 1-5 10-658-3 153 
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Product Description 
The VerbatimTM autodialer functions as a remote alarm monitor, typically 
monitoring critical facilities which are not staffed 24 hours a day. 

The Verbatim autodialer may be factory configured for different input and 
output configurations. Your Verbatim may have as many as 32 discrete inputs,' 
16 analog inputs, 8 digital outputs and 96 Remote Channels. The minimum 
configuration of the Verbatim autodialer monitors 4 internal input channels. 

The internal inputs are sometimes called Physical Channels (PCs). PCs monitor 
user-supplied external sensors such as float switches, limit switches, etc. 
Sensors connected to discrete inputs are usually dry (non-powered), isolated 
contacts which close or open to indicate the sensed condition. In most cases, 
the outputs of logic controllers may be connected directly to Physical Channel 
inputs without the need for interfacing relays or other signal conditioning. 

Remote Channels (RCs) do not directly connect to sensors. RCs monitor PLC 
110 and data table locations as defined by the user. RC data is kept current by 
the Verbatim constantly making queries to PLC data registers over the 
industrial network connection. 

An alarm condition can be indicated by change at a sensor, by new data from a 
Remote Channel (RC), or by loss of AC power. When an alarm occurs, the 
Verbatim accesses the standard phone line to which it is connected, dials the 
appropriate phone numbers and delivers the user's own pre-recorded voice 
message corresponding to those particular alarm conditions that are currently 
active. 

Dialing continues repeatedly through the entire list of up to 16 programmed 
phone numbers, until the alarm is acknowledged by touch tone command or by 
calling the Verbatim autodialer back. 

The Verbatim autodialer incorporates many flexible, voice-supported program- 
ming and message recording options, to meet a wide range of user require- 
ments. Yet, in most cases, the user may rely on pre-existing default pro- 
grammed parameters, greatly simplifying programming. Even default voice 
alarm messages are provided. 

Verbatim Owner's Manual 



Overview 

Note: 
All user programming except access code and voice message recording may 4 

be entered, reviewed or changed either from the front panel or from a remote 
telephone at any time. Thus, installation and programming may easily be done 
by separate personnel at separate times. 

Most programming is entered in the form of 3-digit codes as described in this 
manual. All user programming, including recorded messages, is maintained in 
permanent non-volatile memory. 

The Verbatim autodialer incorporates extremely thorough and effective electri~ 
cal surge protection and overall rugged construction, to deliver reliable opera- 
tion under real-world conditions. 

Manual Description 
This manual guides you through the following procedures: 

Location and mounting 

Initial programming 

Configuring Remote Channels to monitor PLCs 

Voice message recording 

Using Your Verbatim autodialer 

Advanced programming 

A glossary explaining the terms used in this manual is included the end of the 
manual, along with a troubleshooting guide, an index, a return authorization 
form, and FCC notice to users. 

Worksheets are provided to document and clarify your programming and 
message recording steps. 

Please take a moment to read, complete, and mail the warranty registration card 
at the back of this manual. 

Conventions 
Throughout this manual various icons are used to visually identify information. 
They are as follows: 

+ The solid diamond symbol shows a list of procedures, decisions, or single 
step tasks. 

The bullet symbol shows a list of items. 

Verbatim Owner's Manual 
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Overview 

MINUS Ll 

The bomb indicates a warning message. The information concerns 

process that may result in damage to equipment or harm to a person. 

@ The hand indicates a caution message. The information concerns a 

process that may result in equipment failure. 

b@ The pencil indicates general information. 

*'* The open diamond pattern indicates one or more exceptions or special 

considerations for a process. 

P f i  The phone indicates that you can access the Verbatim autodialer 

through your phone. 

1 Other icons include button or keys on the Verbatim autodialer front panel. 

"items in quotes" Quotation marks indicate titles of sections and mes- 
sages. 

Italic text indicates items for emphasis, message text, 
and sample text. 

Capital letters reference the names of keys, lights, and 
LEDs. 

Initial Capital Letters Capitalization of the first letter of a set of words 
indicates mode and function types. 

Verbatim Owner's Manual 





Installation 

This section describes how to install the Verbatim autodialer and how to install 
a parallel printer to use the Parallel Printer Local Data Logging feature. 

Location and Mounting 
Choose a mounting location which is not exposed to condensing humidity or 
temperatures beyond the limits of 20°-130°F. This location should ideally be ' 

within 5 feet of a standard RJ- 1 1 phone jack and a grounded 120 VAC power 
outlet. 

1. Mount the Verbatim autodialer on centers of 6" x 1 1 318" using the 
external mounting ears on the enclosure. #10 or 3/16" bolt sizes are best. 

2. Install the NEMA 4X weatherproof outer enclosure, (optional purchase). 

This allows the Verbatim autodialer to be mounted outdoors as long as 
temperature limits are not violated. It is best to provide at least an over- 
head shelter to minimize direct precipitation and solar heating effects. 

3. Install the heater/thermostat for cold or humid environments, (optional 
purchase). 

The 120 VAC heater dissipates 75 watts, providing a temperature rise of 
approximately 30 degrees, or 60 degrees when enclosed in the optional 
NEMA 4X enclosure. 

Wiring 
Refer to the diagram on page 2-3 for an example of the wiring connections. 

1. Inspect and remove any foreign materials which might create short 
circuits. 

2. Connect the red (positive) battery lead to the positive terminal on the gel- 
cell battery. 

3. Plug the power cord into a grounded 120 VAC outlet. 

Or, remove the power cord from the Verbatim autodialer and install well- 
grounded 120 VAC power to terminal strip TS3, located on the lower right 
of the main circuit board. 
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"\ 
If there are any green grounding wires in p&on TS3 originating from 
plug-in expansion cards, leave those green grounding wires in place on the 
terminal marked GRN (Green). If the Verbatim autodialer turns on when d 
power is applied, turn it off with the red POWER ON/OFF key. 

4. Connect dry (unpowered) contacts to the terminal strip connection points. 

The connection point for basic four-channel units is terminal strip Tff,  
located on the lower left of the main circuit board. Note that there are four 
common return terminals marked "C"; any combination of these internally 
grounded terminals may be used. Terminal strip TSl may be unplugged 
for convenience. All terminal points are screw clamp type, eliminating the 
need for wire termination lugs. 

The contact input wires should ideally be light (1 8 to 24 gauge) signal 
wire rather than heavy power wire. This reduces problems of bulk and 
stiffness. 

5. If your unit has 8 or more inputs, the VX32 Channel Ex~ansion Card 
should be plugged into connector J4. 

If your unit has this card installed, then use TSl for common return 
connections only, and connect one side of each contact to the appropri- 
ately marked channel input number on t.he VX32 card. Leave TSl 
terminals 1,2,3 and 4 disconnected. 

Notes: Y 

+ The common return side of the contacts will need to be consolidated into 
not more than four wires coming into the TSl tenninals marked "C". 

+ Route the wires to the VX32 card so that they do not protrude above the 
top of the card, other wise they will interfere with the front panel board 
when the door is closed. 

+ Terminal strip TS 1, and the terminal strips on the VX32 card if any, are 
not removable terminal blocks. Be sure that the terminal strips do not 
become unplugged due to wires being stressed when the door is closed. 

Caution: 
NO 120 VAC INPUT CIRCUITS! Please verify that the circuits you 
connect to these inputs are "dry" (unpowered) and are not directly connected 
to 120 VAC power. Connecting such circuits will damage the unit. 

Exception: 
If your inputs are coming from a logic controller with TIL, CMOS or 5-volt 
DC logic outputs, direct connection may be made as long as the controller has 
the same electrical ground as the Verbatim autodialer. 

* 
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Electrical Connection Diagram For Dry Contact Inputs 

VSP SPEECH CARD .- 

n 

VX 32 CHANNEL EXPANSION CARD 
> 

Grounded 120 

R G Y B  

Connect common return of all 
contacts to point(s) 'C' on TSl . 

The common returns for all inputs are connected to TS 1 terminals marked "C". These four 
"C" terminals are connected together and to electrical ground. 

4 Channel Verbatim: Connect one side of each contact to the corresponding numbered 
terminals on TS 1. The other side of each contact connects to the common return 
(the "C" terminals on TSl). 

8 Or More Channel Verbatim: Connect one side of each contact to the corresponding 
numbered terminals on the VX32 expansion card. Connect the other side of each contact to 
the common return (the "C" terminals on TS1 of the main board). Note that TS 1 terminals 1 
through 4 are not used in this case. 
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Installing the Parallel Printer 
The Verbatim Parallel Printer Local Data Logger feature will print reports on a 
local printer which is connected via a standard parallel interface. The local 

4 

printer will automatically print out each action that occurs; e.g., alarms, ac- 
knowledgments, programming entries, inquiry calls, etc. You can cause a 
printout, upon command, at any time. Also, you may program the Verbatim 
for automatic printout of all input conditions at regular intervals. A timeldate 
stamp will be included with each printed item. 

You will need to: 

+ Connect the parallel printer to the Verbatim front panel using the RACO 
PPC- 1 cable (or equivalent). 

+ Set the time and date so that each printout will be accompanied by the 
proper time and date stamp. 

Installing the Printer Cable 

Note: 
If you ordered the Verbatim Parallel Printer Port Adapter Cable from RACO 
at the time you ordered your Verbatim autodialer it should already be 
properly installed. (The cable may be ordered from RACO using the part # 
VPPC- 1 .) You may also use an identically wired cable from a separate 4 
source. If you wish to acquire or fabricate the cable yourself, please refer to 
the, "VPPC-I Serial Cable Connection Diagram," in Appendix G. 

The front panel circuit board must show a designation of VFP4 or higher. Also, 
the firmware version for the program chips U3 and U4 (on the main circuit 
board) must be V2.01 or higher. If your hardware does not conform to these 
revision levels contact your RACO Sales Representative about getting the 
proper upgrade modules. 

The VPPC-1 cable attaches to the front panel circuit board where the mating 
pins protrude, just inside the front door of the Verbatim . Orient the connector 
so the cable's Pin 1 index (a red stripe on the cable or an arrow on the 
connector) is near the comer of the front panel board. The cable extends out of 
the Verbatim chassis and overlaps the lower chassis wall at the bottom of the 
chassis. When the front door of the Verbatim is closed the flat ribbon cable 
will be safely folded around the lower wall of the Verbatim chassis. 

At the other end of the VPPC-I cable is a standard "Centronics" style 36 pin 
connector. This 36 pin connector is the proper gender to mate with the data 
connector on the back of your parallel printer. However, if the printer cannot be 
located within the three-foot length of the VPPC- 1 cable, install a standard 
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"Centronics" parallel printer extension cable (male on one end, female on the 
other). The extension cable extends from the end of the VPPC-I cable to the 
printer. 

Note: 
The maximum length of the printer extension cable should be no greater than 
10 feet. If you need to extend the printer greater than 10 feet from the Verba- 
tim please consider ordering the RACO Serial Local Data Logger Option. 
Serial interfaces may be extended to a few hundred feet if necessary. Further- 
more, if a serial interface is used together with special "line driver" devices, 
the printer cable may be extended for thousands of feet. 

Load Paper and Place Printer On line 
The printer must be properly loaded with paper and be on line in order for the 
Verbatim to print reports. (Some printers have a button labeled "select" rather 
than "on line.") If the printer runs out of paper or is taken off line, printing will 
cease immediately. A limited amount of printout data can be saved in the 
Verbatim internal print buffer while the printer is off line or out of paper. The 
size of the Verbatim printer buffer depends on several factors such as which 
Verbatim options are configured (i.e., analog, RSC, PLC interface, etc.). If the 
printer is off line or out of paper, printout data is sent to the Verbatim buffer 
each time it would otherwise be printed on the printer. Once the amount of data 
sent to the buffer exceeds the size of the buffer, printout items will continue to 
be copied to the buffer but will begin to overwrite buffered data. The printer 
buffer "wraps" around and new printout data is copied over the oldest printout 
data. 

It is possible that no data will be lost while your printer is out of paper or off- 
line if you manage to restore the printer to operation before the Verbatim buffer 
"wmps." Then as soon as the printer is restored to operation, the Verbatim 
sends the buffered reports to the printer. (Note that the dateltime stamp 
eventually printed will show the time and date of the event; not the time and 
date of the printing activity.) 

Programming Time and Date 
Time and date may be entered or changed with the following programming 
code entries: 

+ To check the date: 

9 4 1 ENTER 
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+ To set the date: 

9 4  1 MM DD YY DW ENTER 
4 

MM is the month (01 for January, etc.), DD is the day of the month (07 for the 
7th day of the month, YY is year (93 for 1993) and DW is the day of the week 
(1 for Sunday, 2 for Monday, etc.) Entry of the DW is optional. 

+ To check the time: 

9 4  2 ENTER 

+ To set the time: 

9 4  2 HH MM SS ENTER 

HH are the hours in 24 hour format (13 for 1 PM), MM for minutes (don't 
forget the leading zeros) and SS is the seconds. Entry of SS is optional. 

+ To clear the time and date back to a default time and re-initializes the real- 
time clock chip: 

9 3 5  7 ENTER 

Note: 
The preceding operation should only be necessary if the real-time clock chip 
has been added or replaced in the field. 

4 
Printout at Regular Intervals 
The Verbatim autodialer may be programmed to automatically log (print on the 
printer) all input conditions at regular intervals, by entering the following code: 

943 XXX.X ENTER 

where XXX.X is the desired printing interval in hours, fiom 0.1 to 999.9 
The first such printout will occur when the period elapses, rather than 
immediately upon programming. 

+ To check the presently programmed printing interval enter the following 
code: 

943  ENTER 

+ To turn off the regular interval printing function enter the following code: 

943 0 ENTER 

+ To immediately print a record of all current user programming enter the 
following code: 

944  ENTER 
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Turning Off the System With a Printer 
Some parallel printers tend to "leak" electrical current through the parallel 
interface into the Verbatim when it is powered off, resulting in the Verbatim 
not remaining turned off. It is possible that a few seconds after powering off 
the Verbatim it will turn itself back on again. To remedy this condition simply 
turn off the printer whenever turning off the Verbatim . 
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Starting Up and Clearing the Unit 
Basic set-up and testing of the Verbatim involves:' 

4 Program at least one phone number. 

4 Program the input channels to reflect alarm conditions. 

+ Test the alarm conditions to be sure witing and programmmg are correct. 

+ Record voice messages, trip delays and other programming as desired. 

All programming operations must be done with the unit in the Program mode. 

1. To put the Verbatim autodialer in the Program mode, press PROGRAM. 

Program mode is indicated by the lighted PROGRAM LED. 

Note: 
Before you begin programming the Verbatim for your monitoring application it 
is best to first clear the unit's memory of any old programming. This step also 
ensures that memory corruption, which might have occurred during shipment or 
due to anomalous power distrubances, will be wiped away. See Step 2 below. 

Caution: 
The following step erases all user programming including recorded messages 
so normally it is done only at initial start-up. 

2.  To clear the system memory, press: 

9 3 5  9 ENTER 

If you make an error in code entry, press CANCEL and start again. 

Exceptions: 
If you have powered up your Verbatim without connecting a live telephone line 
to the unit you may observe that the TFAIL indicator is on. This indicates that 
the unit is checking for the presence of a telephone connection and attempting 
to determine the line configuration. If you are planning to program your unit 
without a live telephone connection you may wish to disable the Telephone 
Line Fault Detection (Phone Fault) feature by pressing 9 1 7  0 ENTER 
See Section 6.2.6 for information on temporarily disabling this feature. 
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Front Panel Keys and Indicators Diagram 

,-I MICROPHONE 

am. 
a a 

Remote Alarm Dialing Monitor 
with Solid State Message Recording 

MI\ NORM PROGRAM P I  P5 F9-16 R1 R5 RP16 R 4 1 4  R73-80 
CHECK RECORWYG P2 P6 P17-24 R2 R6 R17-24 R49-56 M I 4 8  

WONE LINE FAILURE 
LOBAT DlW?AED P3 P7 P25-32 R3 R7 R2532 R n 4 4  M986 

TFM/ FAIL PHOHNO P4 P8 P33-48 R4 R8 R 3 3 4  R6M2 RADIO 
S A E R Y  CHARGING 

OR DISCHARGING' AC P O W R  FAILURE 

PUTS UNIT IN 
PROGRAM MODE: IF IN 

PROGRAM MODE, 
TOGGLES 

m U M E R I C  KEYS I 
RETURNS TO NORMAL 

UOOE IF ALREADY 
NORMAL. GIVES CHECK , 

STATUS REPORT 1 
ACCESS WONE W E ;  
DIMS DIGITS AS THEY 
ARE PRESSED; PRESS 

Series VSS 

MmM KEY 

NUMERIC KEY . . . ..... 
RE-ARMS AND CANCEL 

CLEARSALL OLD 
AURMS 

RE-ARM 

TOGGLE OMOFF 
MINUS 

4 SPEAKER 

RECORDS SELECTED MESSAGE /' CANCELSPROGRAM 
UNTIL RELEASED I' CaDE ENTRY 

A dischaged battery may take up to a day to fully charge. " During AC power failure, all lllumlnated LED'S will 
Meanwhile, llght may remain on. flash to consewe battery power. 
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Programming Phone Numbers 
Refer to Programming Worksheet A (See Appendix J). You are encouraged to 
write down the phone numbers you want to program, along with a person's 
name for each phone number. 

+ To program the first dial-out phone number, press: 

7 01 (then the complete phone number) ENTER 

For example, to program 1 (5 10) 658-67 13 as the first phone number, 
press: 

+ To program a second phone number: 

Use code 7 02 instead of 7 0 1, progressing to a maximum of code 7 16 for 
the 1 6th phone number. 

Each number may be up to 60 digits in length. Be sure to include any necessary 
area codes or " 1 " prefmes. 

Exceptions: 
+ To use touch tone dialing, press: 

9 01 1 ENTER 

+ To go back to standard pulse dialing, press: 

9 01 0 ENTER 

+ To insert delays between dialed digits. 

Press the MINUS key once for each additional delay desired in the phone 
number programming process. Default delay is one second. 

+ Refer to Section 6. "Advanced Programming," for specialized program- 
ming such as grouping phone numbers with input channels, Call Progress 
Monitoring phone fault detection, etc., or to establish and use a call 
forward phone number, etc. 

Programming Input Cha,nnels 
Your Verbatim autodialer needs to know whether its input channels are to be 
normally closed (alarm on Open Circuit), or normally open (alarm on Closed 
Circuit). 
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All contact inputs are initially set normally closed (i.e. they will alarm on Open 
Circuit). This is the default setting and, therefore, any open circuits, including 
any inputs left disconnected during installation, will appear as alarms until the 4 
inputs are programmed. 

+ To automatically program the inputs: 

Make sure all inputs are in their normal (non-alarm) state. Then press: 

5 0 0 ENTER 

The Verbatim autodialer automatically examines all inputs and programs them 
to alarm on the opposite input state from their present status. This code 500 
does not affect any channels that have been programmed for Disabled Channels, 
Status Only, Run Time Meter, or Pulse Totalizer function. 

Exceptions 
In most cases, no further programming of contact inputs is necessary. 
However, the following configuration options are available: 

+ To set any input to be disabled and never be annunciated, press: 

ENTER 

where ZZ is the 2 digit channel number you are programming. Be sure to 
always use a leading 0 for channels 1 through 9 to keep the channel 
number a two-digit entry. 

+ To set an individual contact input for normally closed operation (i.e. to 
alarm on Open Circuit), press: 

5 ZZ 1 ENTER 

+ To set an individual contact input channel for normally open operation 
(i.e. to alarm on Closed Circuit), press: 

5 Z Z  2 ENTER 

+ To set inputs to report status only, program each individual channel as 
follows: 

This setup never causes an alarm to dial out. 

+ To set contact inputs for the run-time meter function, program each 
channel as follows: 

5 ZZ 4 ENTER 

1 
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RE-MY El 

TO TALK 

RE-ARY 

See Section 6.2.3, "Channel Programming (Configuring)." This setup 
never causes an alarm to dial out but reports the total accumulated hours 
that the input contact is closed. 

I + To set any of your contact inputs for the Pulse Totalizer function, see 
Section 6.2.3, "Channel Programming (Configuring)." 

Initial Testing 
Perform the following steps to ensure that your Verbatim autodialer is properly 
installed. 

1. First, temporarily disarm the unit by pressing: 

DISARM/RE-ARM until the DISARM LED is flashing. This prevents the 
unit from dialing out. 

2. Next, physically trip each sensing device in tun? (manipulate float 
switches, relays, etc.). 

Verify that the corresponding input channel LED lights at the front panel, 
and then restore all sensors to their normal state. 

3. Now press DISARM,-ARM. This will clear out the channel input 
LEDs and restore the unit to a ready condition. 

4. To test the phone line connection, with the unit's phone cord plugged into 
its phone jack, temporarily remove the AC power cord to the unit. 

The PFAIL LED will illuminate. At this point all illuminated LEDs will 
flash on and off in order to conserve battery power. Since the unit is not 
disarmed this time, after a 0.1 minute Alarm Trip Delay the PHONING 
light will illuminate and the unit will access the phone line and will begin 
dialing the first phone number. 

The unit will recite its station ID and power failure messages. You may 
converse with the person answering by pressing and releasing DIALOUT1 
PRESS TO TALK. Press this key again when you wish to speak, and 
release this key to listen. This action will suspend message recital. In this 
case, when the conversation is done, you should end the call by pressing 
NORMAL. Ordinarily the alarm call would end automatically. 

5. Now press DISARM/RE-ARM twice. 

This step disarms and then rearms the unit clearing all acknowledged 
alarms. This clearing also occurs automatically after the Alarm Reset 
Time has elapsed (default value 1 hour). See Section 5.6, "Alarm Reset 
Time-out After Acknowledgment." 
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6. Your Verbatim autodialer is now able to operate, having at least one 
dialout phone number programmed and having its input channels config- 
ured. 

-_*I 

However, you may wish to record your own voice messages (see the next 
section) or perform special advanced programming items (see Section 6, 
"Advanced Programming") before refemng to Section 5, "Using Your 
Verbatim autodialer." 

--rl 
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This chapter describes how to record your own voice messages. Messages may 
be recorded for the Station ID and for the Alarm and Normal condition for 
every channel in your Verbatim autodialer. 

Note: 
Be sure to complete the programming of the input channels as described in the 
previous chapter before recording any messages. 

Using Default Messages Instead of Recording Your Own. 

Recording messages is an optional step. Your Verbatim autodialer comes with 
built-in default normal and alarm messages for all channels. Recording voice 
messages can be postponed until you have become more familiar with your unit. 
You may even choose to record or re-record your own messages from a remote 
telephone at any time. 

Using default messages for selected channels or for the Normal condition of 
channels is an excellent way to conserve speech memory for certain important 
and lengthy alarm messages. 

Types of Default Messages 
Discrete (i.e. digital, contact) physical channel inputs: 

"Channel N Normal" and "Channel N Alarm." 

Discrete remote channel inputs: 

"Remote Channel N Normal" and "Remote Channel N Alarm." 

Discrete Status-only or Run-time meter physical channel inputs: 

"Channel N is ON" when input circuit is closed, and "Channel N is 
OFF" when input circuit is open. 

Discrete Status-only remote channel inputs: 

"Remote Channel N is ONE or "Remote Channel N is ZERO." 

Analog (integer) physical or remote channel inputs: 

["Channel N, present reading is ..."I followed by the recited analog 
value. 

Station ID message: 

"ID Number N." 

There is also a default Network ID message. See Appendix F for details. 
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Planning Messages 
Worksheet C in Appendix J is provided to assist you with this. Please use the 1 
Worksheet! Not only will you then have a written record of your messages for 
future reference, you will also then be prepared to record your messages with 
the greatest ease and efficiency. 

In general, two different messages are used for each input channel: 
One message for the Normal Condition, and another for the Alarm (fault) 
Condition. 

When you have written down the messages that you want to record, you are 
ready to veriljdextend your recording time. 

ficeptions: 
+ Status-only or Run-time Metering Channels. See Section 6.2.3, "Channel 

Programming (Configuring)." 

To record your own messages for these specially configured channels 
rather than relying on the default "Channel N is O N  or "Channel N is 
OFF" messages: 

Plan a message for the Closed Circuit condition and another 
message for the Open Circuit condition for each channel. 

For Run-time channels, the unit will add a report of the run-time in hours, 
using built-in speech, after the Closed or Open Circuit message. 

+ Pulse Totalizer Channels 

See Section 6.2.3, "Channel Programming (Configuring)," for special 
guidance in planning Pulse Totalizer messages. 

Managing Available Speech Memory 
The table below shows the total available message recording time for units with 
differing total number of channels. The available message recording time may 
be extended in two ways. First, you may explicitly change the recording rate 
from the default Rate 1 to Rates 2,3, or 4 (See Section 6). Secondly, you may 
automatically extend the message recording time by using the Autoextendm 
feature described in this section. 

Unit type Initial recording Extendable to: 
time (at Rate 1): (Rate 2,3 or 4) 

4-8 26 sec 40, 54 or 79 sec 
16-32 104 sec 160,216 or 318 sec 
3340 chan. unit 130 sec 200,270 or 399 sec 
4148 chan. unit 156 sec 240,324 or 476 sec 
49-56 chan. unit 182 sec 280,378 or 555 sec 
57 or more 208 sec 320,432 or 624 sec 
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VerifyinglExtending Recording Time 
Initially, the unit is set for the fastest memory use rate ("Rate I"), giving the 
highest fidelity sound recording. If you are sure that your messages take less 
than the "initial" time shown above for your unit (14 seconds total for a 
4-channel unit), go to Section 4.3, "Record Your Messages." You may also 
verify your unit's current rate setting and corresponding total message recording 
time by pressing: 

9 1 1 ENTER. 

If, after performing this step, you think you may need more recording time 
perform the Autoextendm step described next. The Autoextendm feature will 
automatically extend the available recording time, selecting the optimum 

' 

recording rate (speech memory rate) to give you the highest possible recording 
sound quality for your length of recording. 

Warning: 
The following step will erase any existing recorded messages. 

To use the Autoextendm feature to extend recording time, have your message 
Worksheet handy as you press: 

9 1 2 ENTER 

The Verbatim autodialer will prompt you to immediately begin reciting your 
entire list of messages at the sound of the beep, one after another, at the same 
speed that you will want to later record them. 

During this time, the Verbatim autodialer will not be recording your spoken 
messages. Instead, it will be timing you. 

When you have finished reciting (not recording) the-last message, immediately 
press ENTER. 

Over the phone, press ZERO to start the timing, and ZERO again to end the 
timing. See Section 5.7, "Programming by Phone." 

Based on how long your message recital took, the Autoextend feature will 
automatically calculate which recording rate is optimum for your length of 
recording time, and will then automatically select that rate. It will tell you how 
many seconds your message took, and how much total recording time it has 
now given you. 
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Record Your Messages 
First, minimize any background sounds. Then proceed as follows: 

-1 
+ Have your message Worksheet in front of you and be prepared to recite 

the first Alarm (fault) Condition message in a loud clear voice within 
about 6 to 12 inches of the microphone located at the top of the front 
panel. Press: 

1 ZZ ENTER 

where ZZ is the appropriate 2-digit channel number, such as 01 for 
channel I.  Be sure to use leading zeroes, in order to keep ZZ a 2-digit 
entry. Use 00 for the Station JD message. 

The voice specifically identifies the message you are about to record, and then 
prompts you to press the RECORD key and hold it just for the duration of your 
spoken message. Note that the RECORDING light comes on during recording. 

Over the phone, since there is no RECORD key, the voice will prompt you to 
press ZERO to begin recording, and press ZERO again to stop recording. See 
Section 5.7, "Programming by Phone." 

The Verbatim autodialer will immediately play back the message you have just 
recorded, allowing you to determine if you need to re-record it louder, softer or 
more clearly, etc. 

d 
Experiment with different volume levels to get the best message clarity. If there 
is too much background noise at the Verbatim autodialer site, record your 
messages over the phone. 

Always stop the recording promptly to avoid wasting recording time. 

+ To record an alternate "Normal Condition" message for channel ZZ, 
press: 

2 ZZ ENTER 

and follow the same procedure as above. 

+ To review both existing messages for channel ZZ, press: 

3 ZZ ENTER 

The Verbatim autodialer will replay both existing messages for channel 
ZZ. This will include any default messages remaining in use. 

4 
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Exceptions: 
+ For any channels programmed for "Status Only" or for Run Time Meter 

function, use code 1 ZZ for the Open Circuit message, and 2 ZZ for the 
Closed Circuit message. 

+ If you run out of recording time, you will hear the message "No more 
message time." See Section 4.2 above to re-establish total available 
recording time. You may elect to shorten some messages, or rely more on 
selected default messages, or you may Autoextend the available recording 
time. Then, re-record all messages. 

+ If you wish to extend the available time for a specific message while 
leaving the other messages unaffected, enter the code for recording that 
message, but add an extra digit 1 through 4, before pressing ENTER. 

The digit 1 (Rate 1) gives the shortest time and the best sound quality, 
while 4 (Rate 4) gives the longest time with poorest sound quality. 

+ If you wish to reinstate a default message, enter the code for recording that 
message, and an extra POINT before pressing ENTER. For example: 

1 ZZ POINT ENTER 

+ If you wish to use the default Station ID message but with a different ID 
number in place of the "one", press: 

9 1 4 N ENTER 

where N is the desired ID number which may be up to 16 digits long. 
Some users program the Verbatim autodialer's own phone number as its 
ID number. 

+ If you want to set a specific recording rate rather than letting Autoextend 
do it, press: 

9 1 3 N ENTER 

where N is the desired recording rate 1,2,3 or 4. 

+ You will then need to re-record any messages that were previously 
recorded at a different rate. 
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Using Your Verbatim Autodialer 

Placing Inquiry Calls to the Verbatim 
Autodialer 
You may call the Verbatim autodialer at any time from any phone. The unit will 
wait the programmed number of rings before answering and then will begin a 
full status report. The status report starts with the Station ID Message, followed 
by any special warning messages (e.g.: no phone numbers programmed, or the 
unit is disarmed, etc.), and concludes with the listing of the status of each 
channel input. 

If there are no alarm conditions on any channel, then the Verbatim autodialer 
will say "All channels normal" just prior to beginning the complete channel 
status report. 

If there are channels with unacknowledged alarms conditions prior to the call, 
placing a call to the unit will result in the acknowledgement of these a l m s .  
The Verbatim autodialer will say "Alarm is acknowledged" immediately after 
reciting the Station ID message. 

Exception: 
The Call in Acknowledge Mode command (Code 925) may be used to set the 
Verbatim so that calls to the unit will not automatically acknowledge a l m s .  

The channel status report will be recited the programmed number of message 
repeats (default is 3 times). Between each recital the Verbatim autodialer will 
issue a prompting beep and then wait a few seconds for you to optionally enter a 
special Command Tone. See Section 5.7, "Programming by Phone." After all 
message repeats, if you have not entered a tone, the unit will say "Goodbye" 
and terminate the call. 

See Section 6.2, "Programming Operations." 

CHECK STATUS Inquiry at Panel 
When the NORM LED is lit, you may hear a report of current conditions by 
pressing the NORMALICHECK STATUS key. You may cut this report short 
by again pressing the NORMALICHECK STATUS key. 

Verbatim Owner's Manual 



Using Your Verbatim autodialer 

Receiving Alarm Calls 
When any input condition violates the programmed alarm criteria for an interval -9 
longer than the Alarm Trip Delay for that input (See Section 6.2.6), the unit 
goes into an Unacknowledged Alarm state. The unit begins dialing the first of 
up to 16 programmed phone numbers. See Section 6.1, "Program Codes," 
about optional Alarm Call Grouping if you want the numbers dialed to depend 
on which channel is in alarm. Whenever there is an Unacknowledged Alarm 
the corresponding channel alarm LED begins flashing. 

The voice messages follow the same format as an inquiry call, including the 
prompting beep, except the channels having no alarm activity are not included 
in the alarm report. If there is no acknowledgment, the Verbatim autodialer will 
replay the message for the programmed number of repeats (default is 3) and 
then will say, "Goodbye," before terminating the call. 

See Appendix I for information on alternate annunciator state models. 
Annunciator state models support various Return To Normal (RTN) calling 
sequences. 

Phrases Ap-pended to Alarm Messaaes 
(user recorded or defautt) 

These appending phrases will continue to be included in any status reports until 
the Alarm Reset time expires for that channel. 

ALERT --J 
Any channel with an input violation which has not been present longer than the 
Alarm Trip Delay for that channel will have its status message appended with 
the word "Alert." 

NOW NORMAL 
If the violation which originally caused the alarm has gone away the phrase 
"Now Normal" will be appeneded to the alarm status message. 

ACKNOWLEDGED 
Any channel which was in an unacknowledged alarm state but became 
acknowledged will have its status message appended with the word 
"Acknowledged." 

NOW NORMAL, ACKNOWLEDGED 
Any channel which is both acknowledged and whose input voilation has gone 
away will have its status messages appended with the phrase "Now Normal, 
Acknowledged. " 

4 
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Note: 

When the autodialer goes into alarm, it dials each phone number in sequence 
until it receives an acknowledgement. The alann may be acknowledged after 
the warble tone by pressing a touch tone "9"; by calling the unit back after it 
says, "goodbye," or by pressing NORMAL on the front panel. After 
acknowledgement, the dialer will not call out again on that channel until it is 
reset. This is usually done automatically after a set period of time called the 
Alarm Reset Time, which allows the person who acknowledged the alarm time 
to go fix the source of the problem without further callouts from the dialer. 
After the reset time, the unit is automatically reset, and any a l m s  present at 
that time will cause a dial out. 

O 1 fiception: 
Power Failure alarms only cause two spoken messages: 1) When power has 
been off for longer than the Power Failure Trip Delay, "Power is Off' is 
reported. 2) When power has been off and is later restored the message 
"Power is On" is reported. 

Continued Dialing in the Absence of 
Acknowledgment 
The Verbatim autodialer will then wait for the programmed Time Between 
Alarm Calls (default 2 minutes; See Section 6.2.12, "Miscellaneous 
Programmhg Tips," to change default time), during which you may call the 
Verbatim autodialer back to acknowledge the alarm. If no acknowledgment is 
received at the end of this period, the next phone number will be dialed. The 
process will be repeated indefinitely, repeatedly going through all the 
designated phone numbers, until acknowledgment is received. 

+:+ 1 fiception: 
If you want further calling terminated when channels retum to normal you 
may so program the unit by using the "Set Return to Normal" command 
(Code 923). See Appendix K. 

ANATOMY OF AN ALARM 

DlALS ENDLESSLY ALARM RESET 
AM2M TRIP DELAY UNTIL ACKNOWLEDGED TIME 

WOLATlON UNACKNOWLEDGED ALARM ALARM RESET. 
OCCURS ALARM ACKNOWLEDGED READY FOR 

NEWALARM 
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Acknowledging the Alarm Call 
To acknowledge the alarm during the alarm call wait to hear the prompting 
"warble" tone then enter a touch tone '9' (Also 1,2,4, or 0 will acknowledge in d 

this situation). The Verbatim autodialer will say "Alarm is acknowledged, 
Goodbye" and terminate the call. See Section 5.7, "Programming by Phone," 
for additional ways of acknowledging an alarm without ending the call. 

Alternative methods of Acknowledging: 

Wait for the alarm call to end then place a call to unit. 

At the front panel press NORMAL, PROGRAM, DISARM, or 
DLALOUT. 

Upon acknowledgment, the channel LED changes from flashing to steady 
illumination. 

At the end of the Alarm Reset period the channel alarm LED turns off, the 
Acknowledged Alarm status is cleared for that particular channel input, and it is 
again ready to go into Unacknowledged Alarm whenever a violation occurs at 
that input. In particular, if a violation has not been removed (prior to timeout), 
dialing begins immediately upon the Alarm Reset period timeout. To reactivate 
the alarm before the alarm reset timeout period is over, re-arm the alarm. 

Alarm Reset Timeout After 
Acknowledgment 
As shown in the figure, "Anatomy of an Alarm," p. 5-3, when an 
acknowledgment is received, the Verbatim autodialer begins timing out the 
Alarm Reset Time, (default 1 hour). 

Further calling on behalf of that channel is suspended, regardless of further 
activity at that particular input during this period. If new alanns occur on other 
channels during this period, the unit will go back into the Unacknowledged 
Alarm state and dial the first appropriate phone number, with dialing continuing 
until a new acknowledgment is received. 

Programming by Phone 
During any phone call (inquiry call or alarm call), at the end of each round of 
messages, the prompting warble tone is issued. If you press a Command Tone 
"1" at the sound of the warble tone, the Verbatim autodialer will prompt you to 
enter a program code. (Or, if you have established a Security Access Code, you 
will first be prompted for this code). 

-1 
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To enter programming codes over the phone: 

Enter a touch tone " 1 " after the warble tone. 

Enter the program code followed by # #. 

Enter an additional # # when you are ready to hang up. 

You may enter codes for most of the programming operations described in this 
manual except reading or changing the optional security access code. See 
Section 6 for more information about the 9 10 Security Access feature. 

Since some of the front panel keys are not found on a touch tone keypad, some 
special conventions apply for over-the-phone programming: 

In Place Of: Enter: 
CANCEL * * 
ENTER # #  
POINT a 

MINUS # 

+ To enter the Program Mode press " 1 " after the warble tone. 

+ To end a phone call after programming: 

Press # # without a prior digit entry. 

The Verbatim autodialer will then issue a prompting beep which is 
another opportunity to enter a bbl" if you didn't want to end the call. It will 
then say "Goodbye" and end the call. 

Exception: 

Over the phone, you may not program more than one consecutive dialing delay, 
because # # (two in a row) is interpreted as ENTER when programming. 
However, you may extend this delay using code 928. See Program Code Table 
p. 6-9. 

+ If you initially enter a Command Tone "2" in place of the "1 ", you will be 
in a special Program Review Mode, which allows you the safety of check- 
ing any of the programming items or messages, without the possibility of 
altering any of them. 

+ If you initially enter a Command Tone "3" in place of the "1 ", you will 
hear a report of each channel that has any acknowledged or unacknowl- 
edged alarm condition. 

+ If you initially enter a Command Tone "4" in place of the "1 ", you will 
hear a listing of all programmed phone numbers, plus any other basic 
programming items that you have altered from their default values. This is 
particularly useful in diagnosing operating problems. 
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DIAL OUT 

PRESS 

CHECK 

+ If you initially enter a Command Tone "8" in place of the " 1 ", the unit 
will not be acknowledged and will immediately say "goodbye" and end 
the phone call. 

-1 + If you initially enter a Command Tone of "0,5,6, 7, or 9," in place of the 
" 1 ", the alarms will acknowledge an alam and the unit will immediately 
say "goodbye" and end the phone call. 

Note: 
Command tones "1,2,3, and 4" will acknowledge all alarms, even those not 
in their Alam Call Group (ACG). See Section 6.2.13. Command tones "0,5, 
6,7, and 9" will acknowledge only alarms in their ACG. Command tone "8" 
will not acknowledge any alarms, but will give the status of all alarms. 

Dialing Out and Conversing Through the 
Verbatim Autodialer 
At the panel, starting in the Normal Mode, press the DIALOUTIPRESS TO 
TALK key. Next press the digits of the phone number you want to dial. Each 
digit you press will be dialed as you press it. You will then hear the sound of the 
ringing. 

When you hear the phone answered, press and hold the same DIALOUTI 
PRESS TO TALK key as you speak to the person on the line, and release the 4 
key to listen. Continue the conversation in this manner. 

+ To end the call press NORMAL. If the DIALOUTPRESS TO TALK key 
is not pressed for more than 2 minutes (or as previously set), the Verbatim 
autodialer will automatically end the call. 

+ To automatically re-dial a number that was previously manually entered 
by this method, press DIALOUTI PRESS TO TALK as before, then press 
ENTER rather than entering digits manually. 

If you are at the panel when a phone call is in progress, you may suspend the 
message report and converse with the person on the other end by pressing the 
DIALOUTRRESS TO TALK key as described above. There will be no addi- 
tional dialing, since connection has already been established. To end the call, 
press NORMAL. 

4 
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Program Codes 
This chapter provides the Program Codes table which summarizes the wide 
variety of available programming operations, along with a description and 
comments. Additional information may be found in referenced notes below as 
well as in the referenced sections elsewhere in the manual. 

When the overall programming is cleared out at initial start-up, all 
programming is automatically set to factory default values as shown in the 
table. Most of these default values are qyite suitable for most users and only 
selected items may need to be programmed to different values. 

+ To read the existing programmed settings: 

Enter a code and then ENTER without any intervening value. This reads 
the existing programmed setting without changing it. 

+ To clear a program: 

Enter POINT aper the code and before ENTER. This clears the program 
item, or returns it to its default value. 

In the Program Codes table, several forms of numeric value entries are shown: 

V A value of one or more digits which may include a decimal point or minus. 
Examples: .5,2.8,300.6,60. 

N One or more digits giving a whole number; no decimal points allowed. 
Examples: 1, 5,20. 

DN A two-digit Designation Number for phone numbers (01 for first number, 
02 for second, etc.). 

110 Used to turn a function ON (1) or OFF (0). 

ZZ 2-digit channel number (use ZZ=OO for ID message). 
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Notes for Programming Code Table: 
Refer to these numbered items under the "Notes" column in the following 
Programming Code Table. 4 

1. ZZ = 2 digit channel number. Use ZZ=OO for Station ID message. 

2. For any channels you have programmed as "Status Only" or "Run Time 
Meter", use code 1 ZZ for the Open Circuit message, use code 2 ZZ for 
the Closed Circuit Message. See Section 6.2, "Programming Operations," 
for message information for any Pulse Totalizer channels. 

3. DN (Designation Number) is 01 for first dialout phone number, 02 for 
second number, etc. DN = 00 for special "callback" phone number. Use 
MINUS to insert any needed delays between digits. Each such delay is 1 
second unless extended using code 928. 

4. Actual power failure trip delay may be a fraction of a second longer than 
programmed value, due to power supply discharge time which varies with 
the number of option boards. 

Caution: 
5. If Alarm Reset Function is turned OFF, acknowledged alarms will 

NEVER RE-ARM, preventing further alarm calls after acknowledgment 
for each channel. 

6. Speaker always operates during front panel programming, even if 
programmed to be off. 

7. Cannot be read or changed over the phone. 

8. Does not change channels that have been configured for "Status Only," 
"Run Time Meter," or "Pulse Totalizer." 

Caution: 
9. High Speed Dialing setting may not work reliably with some telephone 

company exchanges. 

10. Add POINT to restore default message. 

1 1. To pre-set a Run Time value, include the value before ENTER. 

12. Maximum value that can be entered is 4,294,967,294. 

13. Omits all mention of disabled channel. Restore by setting for Normally 
Closed, Normally Open, etc. 

d 

Verbatim Owner's Manual 



Advanced Programming 

Programming Code Table (Page I of 8) 

Code Description & Comments Default RangeNalues Notes Section 
Seep. 6-2 

- - - 0  # 

OZZ Reads status of channel ZZ 6.2.1 
OZZO Reads actual openlclosed circuit 6.2.1 

status directly 

100 Records Station ID message 1.2. 10 4.3.622 - 
1ZZ Records channel ZZ alarm message 1.2. 10 4.3.622 - - . . 

2ZZ Records channel ZZ normal message 1,2, 10 4.3,622 
322 Reviews channel ZZ both messages 1 4,4.3, - 

ZZ=OO for Station ID msg 6.2.2 
91 1 Reads current record rate 4.2 

and available record time 
912 Autoextend: sets optimum 4.2 

record rate for recited msg 
913 N Sets recording rate Rate 1 Rate 1-4 4.3 
914 N Inserts N in place of 1 in canned Station 1 1-16 digits 4.3 

station ID message 

500 Sets current status as normal 3.3.623 
for all channels 

500 N Sets all inputs to config parameter N normally 01 1 1213 3.3,623 
closed 0 = disanned 

1 = normally closed (default) 
2 = normally open 
3 = no alarm 

5ZZ Reads alarm criteria for channel ZZ 1 6.2.3 
5ZZ 0 Disables channel ZZ 13 3.3,62.3 
5ZZ 1 Sets chan ZZ normally closed 1 3.3,623 
5ZZ 2 Sets chan ZZ normally open 1 3.3,623 
5ZZ 3 Sets chan ZZ for no alarm 1 3.3,623 

(status report only) 
5ZZ 4 Sets chan ZZ for run time 1 3.3,62.4 

meter operation 
5ZZ 4 V Preset starting value 0.0 hrs 0.0-99,999.9 ~ K S  1 6.2.4 
5ZZ 7 N Pulse totalizer: ACTIVATES 12,2 6.2.5 

with starting value N 
5ZZ 8 N Pulse totalizer: sets scale factor N 12 6.2.5 
5ZZ 6 N Pulse totalizer: sets alarm setpoint N 12 6.2.5 

with starting value N 
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Programming Code (Page 2 of 8) 

Code Description & Comments Default RangeNalues Notes Section 
Seep. 6-2 -% 

' .  D - .  

600 Reads power failure alarm trip delay 6.2.6 
600 V Sets power failure alarm trip delay to V 0.1 rnin 0.1-999.9 min 6.2.6 
622 Reads chan 22 alarm trip delay 6.2.6 
622 V Sets chan ZZ individual alarm trip 2 sec 0.1-9999.9 sec 1 6.2.6 

delay to V 
622 Returns chan 22 individual alarm 2 sec 1 6.2.6 
POINT trip delay to default 
902 V Sets global (all channels) alarm trip 2 sec 0.1-9999.9 sec 6.2.6 

delay to V seconds 
902 Returns global (all channels) 2 sec 6.2.6 
POINT alarm trip delay to default 

700 Reads special "callback" phone number Seecode924 6.2.18 
700 N Sets special "callback" phone # to N 1 - 60 digits 6.2.18 
7DN Reads phone number DN 01 - 16 32,62.7 

DN = 01-16 
7DN N Sets phone number DN to N phone # 1 - 60 digits 3 32,627 

N can = up to 60 digits 
7DN Clears out phone number DN 32,627 
POINT 
900 011 ReadlSet Call Progress Monitoring 0 (OFF) 011 6.2.12 

0 = OFF 
4 

1 =ON 
90 1 01112 Sets dialing mode Pulse mode 01112 9 6.2.7 

0 = pulse 
1 = tone 
2 = high speed 

903 V Sets time between callouts to V 2min 0.1-99.9 min 6.2.18 
906 N Sets ring answer delay to N 1 ring 1 - 20 rings 6.2.18 

N = whole number 
908 011 Sets Autocall ONIOFF OFF 01 1 6.2.18 

0 =OFF 
1 =ON 

909 V Sets Autocall interval to V 24 hrs 0.1-99.9 hrs 6.2.18 
9 16 N Set Automatic 24 hrs 0.1 - 2 4 h  9 16 POINT 6.2.10 

Phone Fault Detect frequency resets to default 
917 Set Phone Fault and Auto Tone-Pulse 3 01 1 I213 6.2.10 
01 11213 0 = Phone Fault OFFIAuto Tone-Pulse OFF 

1 = Phone Fault ONIAuto Tone-Pulse OFF 
2 = Phone Fault OFFIAuto Tone-Pulse ON 
3 = Phone Fault ONIAuto Tone-Pulse ON 

918 CPM Ring Count 10 rings 5 - 20 rings 6.2.12 
928 N Extends length of inserted 1 sec 1 - 10 sec 6.2.7 

dialing delays to N sec 
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Programming Code (Page 3 of8) 

Code Description & Comments Default RangeNalues Notes Section 
Seep. 6-2 

grouping linkage 
5ZZ 9 DN Links channel ZZ to Calls all 01 - 16 1 6.2.13 

phone numbers DN. phone #s DN = 01-16 

5ZZ 9 Clears channel ZZ alarm call 1 6.2.13 
P O W  grouping linkage. 

935 7 Initializes real-time clock chip 2.3, 
on install to 1/6/92 2 62.19,7.9 

94 1 Sets date 01/06/922 01/01/94-12/13/20 2.3, 7.9 
h4MDDrYD D Dav Code) is optional: 

1 = Sunday 
2 = Monday 
3 = Tuesday 
4 = Wednesday 
5 = Thursday 
6 = Friday 
7 = saturiaY 

942 Sets time 08:OO:OO 0O:OO-23:59:59 2.3, 7.9 
HHMMSS (militarv-24-hour-clock) 
96 1 Read weekday 7.9 

remn/disarm~times 
96 1 Sets weekday 1700, RRRR=rearm time, 7.9 
RRRR r e d d i s a r m  times 0800 DDDMsarm time 
DDDD (military-24-hour-clock) 

962 Reads weekend 7.9 
r e d d i s a r m  times 

962 Sets weekend 1700, RRRR=ream time, 7.9 
RRRR r e d d i s a r m  times 0800 DDDMsarm time 
DDDD (military-24-hour clock) 
963 Reads weekend 7.9 

rearrnldisann day of week 
963 R D Sets weekend Friday, Monday 7.9 

r e d d i s a r m  day of week R = rearm day 
D = disarm day 

964 Reads holiday rearm date .. 7.9 
964 Sets holiday rearm date 12/24/90 Today - 1213 1/20 7.9 
MMDDYY MM = month 

DD = day 
W = vear 

965 Reads holiday disarm date 7.9 
965 Sets holiday disarm date 12/24/90 The day after the 7.9 
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Programming Code (Page 4 of 8) 

Code Description & Comments Default RangeNalues Notes Section 
See p. 6-2 4 

966 Reads alarm ready 7.9 
schedule control number 

966 N Sets alarm ready schedule 0 N control 0-7 7.9 
control number 

0 = OFF 
1 = Weekday 
2 = Weekend 
3 = Weekday and Weekend 
4 = Holiday 
5 = Weekday and Holiday 
6 = Weekend and Holiday 
7 = Weekday, Weekend and Holiday 

935 7 Initialize real-time 2.3, 
clock chip on install 62.19,7.9 
to 1/6/92 2 

94 1 Sets date. 0 1/06/92 2 0 1 10 1194- 1213 1/20 2.3, 7.9 
MMDDYYD D (Dav Code) is optional: 

1 = Sunday 
2 = Monday 
3 = Tuesday 
4 = Wednesday 
5 = Thursday 
6 = Friday 
7 = Saturday 

942 Sets time 08:OO:OO 00:OO-235959 2.3, 7.9 
HHMMSS (military-24-hour clock) 

943 V Sets regular interval OFF 0 = OFF 2.3, 7.9 
local printing .1 - 999.9 hrs 

944 Prints all current 2.3, 7.9 
programming immediately 

5 ZZ 1 Sets low signal input value B.1.5 
X.XX 
5 XX 1 Sets low signal input value B.1.5 
P O N  to real world point 
5 ZZ 2 Sets low signal input spoken value B.1.5 
X.XX 
5 ZZ 3 Sets high signal input value B.1.5 
X.XX 
5 ZZ 3 Sets hgh signal input value B.1.5 
P O N  to real world point 
5 ZZ 4 Sets hgh signal input spoken value B.1.5 
X.XX 
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Programming Code (Page 5 of 8) 
- 

Code Description & Comments Default RangeNalues Notes Section 

5 ZZ 5 Sets low setpoint alarm value B.1.5 
X.XX 
5 ZZ 6 Sets hgh setpoint alarm value B.1.5 

9-3 X.XX 
5 ZZ 7 Sets analog input signal type 0 01 1 12 B.1.3 

0 = 4-20 ma signal 
1 = 0- 1 VDC signal 
2 = RACO TS-705A 

For all items in this section: N = output number, Range = 01,02,03,04,05,06,07,08 
95 N Reads RSC output #N 14 C.1.3 

ONIOFF condition 
95 N 0 Turns RSC output C.1.3 

#N OFF 
95 N 1 Turns RSC output C. 1.3 

#N OFF 
95 N 2 V Turns RSC output #N 1 sec 1 - 99,999 sec C.1.3 

ON for V seconds only 
95 N 3 V Turns RSC output #N 1 sec 1 - 99,999 sec C.1.3 

OFF for V seconds only 

'Ir 9500 Reports ONIOFF status C. 1.3 
of all outputs 

9500 0 Turns OFF all outputs C.1.3 
9500 1 Turns ON all outputs C.1.3 
9500 8 V Establish default pulse C.1.3 

duration in minutes 
(When using 95 N 2 or 95 N 3) 

9500 9 V Establish default pulse H.2.3 
duration in seconds 
(When using 95 N 2 or 95 N 3) 

919 V Sets quick intercall time 60 sec 35-999 sec E.2 
- - - - 

981 V Return To Nonnal (RTN) calling 0 01 1 /21314/5 SeeCode923 E. l ,K4 

982 0/112 Acknowledgment calls to 0 01 1 12 E.3 
central station 

2 = resets all alarm 
acknowledgment 
call status 

983 011 Modem Automahc Spee Se ect s E.4 
0 = OFF 
1 = O N  
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Programming Code (Page 6 of 8) 

Code Description & Comments Default RangeNalues Notes Section 
See p. 6-2 4 

984 011 Modem Highnow speed selection 1 01 1 E.5 

- 

985 N Data call attempts 3 1 - 10 E.6 
986 011 Sets answer mode 0 01 1 E.7 

1 = Voice Only 
987 N DataNoice autocall calls 0 01 1 /2 E.8 . 

0 = Autocalls to Central Station only 
1 = Autocalls to personnel numbers only 
2 = Autocalls to all numbers 

alarm trip delay to V 
904 V Sets alarm reset time to V 1 hour 0.1-99.9 hr 5.6,62.18 
905 Clears all acknowledged 6.2.18 

alarms and clears reset timers 
907 N Sets number of alarm 3 repeats 1-20 repeats 5.3,62.18 

message repeats to N 
N = whole number 

910 N Establishes a security None 0-8 digits 7 6.2.18 
access code N 4 

920 V Power failure trip delay 0.1 min 0.1-999.9 min 4 6.2.6 
(duplicates function of code 600) 

92 1 011 Sets power failure alarm ON 01 1 6.2.6 
0 = off 
1 = on 

922 011 Sets alarm reset timers ON 01 1 5 6.2.18 
O=off 
1 = on 

923 Annunciator Sequence 1 1 4  See also K-4 
Values: Code 981 
1 = M-ldesignations 
2 = A-14 designations 

4 = A-14 "&ant 
924 Initiates test callback to phone # 00 unit must be 6.2.1 8 

ARMED 
925 011 Turns odoff alarm ON 011 

acknowledgment on call-in to 0 = OFF - 
dialer. 1 =ON 

926 V Sets delay before return to 2 min 1-99.9 min Nonrecuning 6.2.18 
normal (Exit Delay) to V Function 
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Programming Code (Page 7 of 8) 

Code Description & Comments Default RangeNalues Notes Section 
See p. 6-2 

927 011 Sets intercall delay parameter 0 01 1 ** Firmware 
Values: version 2.01+ only** 
0 = Normal operation of intercall delay. 
1 = If new Unaclcnowledged alarms occur during the 

intercall delay period, the unit will begin a new 
dialout immediately. The unit will dial the next 
phone number in the dialing sequence. It will not 
start over at the top of the list. 

928 N Extends length of inserted 1 sec 1-10 sec 5.7,62.7 
dialing delays to N sec 

930 011 Sets arm or disarm unit m e d  01 1 6.2.1 8 
for alarm callouts 0 = disarms 

1 =armsunit 
932 Invokes one-time 15-second OFF 6.2.18 

listening period 
933 0/1 Sets local microphone OFF 01 1 6.2.1 8 

ON or OFF 0 = OFF 
1 =ON 

934 011 Sets speaker ON or OFF ON 011 6 6.2.18 
1 =ON 
0 = OFF 

935 0 Clears out phone numbers; 6.2.19 
sets all delays to defaults 

935 1 Clears out phone numbers only 6.2.19 
935 2 Clears out all alarm call grouping linkage 6.2.19 
935 3 Sets the following delays to 921 sets power 6.2.19 

their factory default values: failure a l m  ON 
902,903,904,920,921,926,928 

935 4 Clears all user recorded messages 6.2.1 9 
935 5 Clears all programming except messages does not clear 6.2.19 

913,930,941,942 
935 6 Clears all totalizers to 0 (not to preset) reading 6.2.19 
935 7 Clears real-time clock chip (reinitialize) 23, 

6.2.19.8.9 
935 9 Total clearout: does not clear 3.1, 

Erases all programming & messages 94 1,942 62.19 

D . *  - - . e m  

940 Reads all 4 diagnostic counts (add 0 to clear all 4) 6.2.20 
940 1 Reads call in count (add 0 to clear) 6.2.20 
940 2 Reads dial out count (add 0 to clear) 6.2.20 
940 3 Reads acknowledged alarm count (add 0 to clear) 6.2.20 
940 4 Reads power failure alarm count (add 0 to clear) 6.2.20 
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Programming Code (Page 8 of 8) 

Code Description & Comments Default RangeNalues Notes Section 
See D. 6-2 d 

960 0 Read local alarm relayAine seizure H.8 
960 00/01 Set local alarm relayAine seizure 00 OO/O 1 H. 8 

00 = local alarm relay 

6.2 Programming Operations 
The following descriptions show the relevant program codes in parenthesis, ahd 
are organized according to their appearance in the preceding Program Codes 
table located in Section 6.1, "Program Codes." 

Refer also to Section 5, "Using Your Verbatim Autodialer," for a description of 
over-the-phone programming. 

6.2.1 Channel Status Reading 
Code Function Description 
0 ZZ Read Status of Plays the message that corresponds to the present 

Channel ZZ input condition of Channel ZZ. 
0 ZZ 0 Read Open/Closed Says "Channel ZZ is closed" if channel ZZ input is 

Circuit Status Directly presently Closed Circuit, or ,"Channel ZZ is open" if -1 

the input is Open Circuit. Useful in troubleshooting, 
especially at setup time. 

If a channel is disabled, its status will never be mentioned. 

6.2.2 Message Recording and Reviewing 
Be sure to refer to Section 4, "Record Voice Messages," for important details on 
message recording, including codes 9 1 1,9 12,9 13, and 9 14. 

Code Function Description 
100 Record Station Message 
1 ZZ Record Channel ZZ Used for Open Circuit message for channels pro- 

Alarm Message grammed for NO ALARM (status only), or for Run - 

'Time Meter operation. Also used for a preamble 
message for channels programmed for Totalizer 
or Analog function. 

e 
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Record Channel ZZ Used for Closed Circuit message for channels 
Normal Message programmed for NO ALARM (Status Only) or for 

Run Time Meter operation. Also used for ''units of 
measure" portion of a message following preamble 
and digit readings, for channels programmed for 
Totalizer or Analog function. 

Review Channel ZZ Use 3 00 to review Station ID message 
Messages 

Channel Programming (Configuring) 
Also see Section 3.3, "Programming Input Channels." 

Code Function Description 
500 Set Present Input Status Used at setup time as the most expedient way of 
as Normal Condition for AU programming the N o d y  OpenNormally Closed 
Contact Input Channels configurations ("Alarm Criteria") of contact input 

channels. Special configurations such as Status 
Only, Run Time Meter or Totalizer may then be 
programmed for specific individual channels. This 
code does not affect channels already programmed 
for Status Only, Run Time Meter, or Pulse 
Totalizer. 

APPLIES ONLY TO CONTACT INPUTS. 
500 0 Sets the Alm Criteria Used at setup time as the most expedient way of 
for all contact channels to programming all channels to the same alarm 
DISABLED criteria. 

APPLIES ONLY TO CONTACT INPUTS. 
500 1 Sets the A l m  Criteria . Same as above 
for all contact channels to. 
NORMALLY CLOSED 
500 2 Sets the A l m  Criteria Same as above 
for all contact channels to 
NORMALLY OPEN 
500 3 Sets the A l m  Criteria Same as above 
for all contact channels to 
STATUS ONLY 
5 ZZ Read Channel ZZ 
P r o ~ ~ g  ("Alarm 
Criteria") 
5 ZZ 0 Disables Channel fiom 
Being Monitored and Reported 
5 ZZ 1 Set Channel ZZ for An Open Circuit condition will cause an alarm. 
Normally Closed Operation APPLIES ONLY TO CONTACT INPUTS. 
5 ZZ 2 Set Channel ZZ for A Closed Circuit condition will cause an alarm. 
Normally Open Operation APPLIES ONLY TO CONTACT INPUTS. 
5 ZZ 3 Set Channel ZZ for 
No Alarm (Status Only) APPLIES ONLY TO CONTACT INPUTS. 
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Run Time Meter Programming 
You may program any of the ordinary contact (digital or discrete) input chan- 
nels to accumulate and report the number of hours that their respective input --rl 
circuits have been closed. Any such channels will never cause an alarm, but on 
inquiry will recite the channel's Closed Circuit message or the Open Circuit 
message according to the status of the input, and will then report the accumu- 
lated Closed Circuit time (run time) to the tenth of an hour. 

+ To program channel ZZ for Run Time Meter operation, press: 

5 ZZ 4 ENTER 

+ To preset a starting value, press: 

5 ZZ 4 V ENTER 

where V may be any value from 0 to 99,999.9. 

+ To delete the Run Time Meter programming, you must reprogram the 
channel for any other type of alarm criteria. 

As with channels programmed for NO ALARM (Status Only) operation, the 
default Open Circuit message is "Channel N is off." To record your own Open 
Circuit message for channel ZZ, use program code 1 ZZ. The default Closed 
Circuit message is "Channel N is on." To record your own Closed Circuit 
message for channel ZZ, use program code 2 ZZ. 

Pulse Totalizer Function Programming 
The Totalizer function counts the accumulated number of pulses (momentary 
contact closures) occurring at the contact input for a channel which you have 
programmed for Totalizer operation. This function is typically used to 
accumulate the pulse output of rotary flow meters. 

An alarm set-point may be programmed to create an alarm call upon reaching a 
particular total value. Scale and offset factors are programmable, and user- 
recorded messages may be used. 

Any contact input channel may be programmed for the Totalizer function, up to 
a total of 8 Totalizers. The input pulse rate must not exceed 100 pulses per 
second, and if the rate is over 50 pulses per second, the pulses must have a 50% 
duty cycle. 

+ To program channel ZZ for Totalizer operation, press: 

5 ZZ 7 ENTER. 

Note: 
This function must be done to Activate the Totalizer. It is on1 possible to 
program up to 8 contact m ut channels for Pulse Tota$zer. dwever ,  any 8 
mputs may be used from t%e full set of contact mputs m your u t .  

4 
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+ To establish a non-zero starting value for the spoken reading, add the 
desired starting spoken value after the 7 and before ENTER. 

+ To establish a scale factor (so that a number of pulses will be translated 
into a single spoken unit count), press: 

5 ZZ 8 N ENTER 

where N is the number of pulses corresponding to a single spoken unit 
count. For example, if a pulse from a flow meter occurs for each 1/10 
gallon of water flow, but the desired report is needs to be in thousands of 
gallons, a value of 10,000 would be used for N. The unit uses the word 
"percent" in speaking of the scale factor. 

The spoken scaled value will "roll over" to zero upon reaching 4,294,967,294 
(232). Values above this should not be entered at the keyboard. 

The default message for Totalizer channels is "Channel N Totalizer count is N." 
User-recorded messages are normally done in two segments. Use program code 
1 ZZ to record a preamble message such as "The total water flow reading is". 
Use program code 2 ZZ to record an ending units-of-measure message such as 
"thousand gallons". During the report, the unit will insert the digits comprising 
the actual scaled value. In this example, the resulting complete report would be 
"The total water flow reading is (spoken value) thousand gallons". 

+ To establish a Totalizer alarm set-point, press: 

5 ZZ 6 N ENTER. 

When the scaled value reaches N, the unit will go into Unacknowledged Alarm 
and begin dialing. After the initial alarm has occured, a new alarm will not 
occur until the user has reset the criteria. You may program a value of zero for 
N to cancel any previously programmed Totalizer alarm set-point for channel 
ZZ. 

+ To clear out all Totalizer readings to zero in one step, press: 

9 3 5 6 ENTER. 

Alarm Trip Delays 
The Alarm Trip Delay is the length of time after a violation occurs before the 
unit goes into Unacknowledged Alarm and begins dialing. The default value is 
2 seconds for all inputs and 0.1 minute (6 seconds) for power failure. During 
this time, if a status is read, the message will be the ALARM message, with the 
extra word "alert" appended. If the violation is corrected before the Alarm Trip 
Delay times out, no alarm or dialout will occur. 

There are two ways to change this Alarm Trip Delay: global (common for all 
channels except power failure) programming, and individual programming for 
each channel and power failure. 
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+ To program a new global Alarm Trip Delay, press: 

9 0 2 V ENTER 

where V is a value consisting of 1 to 4 digits, between .l and 9999.9 
seconds. For example, possible entries include . 1 ,5,5.1, and 600.1 
(seconds). 

+ If you wish to program a new Alarm Trip Delay for an individual ZZ 
channel, press: 

6 Z Z  V ENTER 

+ To set a different Power Failure Trip Delay, press: 

6 0 0 V ENTER (code 920 does the same thing) 

+ To turn off the Power Failure Alarm function, press: 

9 2 1 0 ENTER 

+ To turn on the Power Failure Alarm function, press: 

9 2 1 1 ENTER 

Note: 
The global code 902 ovemdes any previously set individual channel Alarm 
Trip Delays. Therefore, if you wish to establish a different global Alarm 
Delay and also program selected inputs for still different individual trip 
delays, perform the global programming fmt, and then any individual trip 
delay programming. 

The default trip delay is 2 seconds for the contact channels and 6 seconds 
(. 1 hour) for power failure. If you are getting a lot of "nuisance" alarms, with 
a call saying, "alarm now normal," you might think about setting the alarm 
trip delay up a bit. A good example of this would be the power fail trip delay. 
In some areas of the country, it is very common to have short periods of 
power failure -- ten seconds or less. These may not be of particular concern, 
so setting the power fail trip delay to .2 or .3 hours could save unnecessary 
phone calls. 

Caution: , 

When leaving program mode all timers for unacknowledged alarms and 
violations will be reset. 

Phone Nurrrbers and Pulse/Tone Dialing 
Also see the section 6.2.13, "Alarm Call Grouping," and Section 3.1, "Starting 
Up and Clearing the Unit." 

4 
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Note: 
DN is the 2-digit Designation Number: 01 for the first phone number, 02 for 
the second number, up to 16 for the 16th phone number. 

Refer to Programming Worksheet A. Write down each phone number you 
wish to program, along with a person's name, for future reference. 

+ To program the first phone number to be dialed on alarm, press: 

7 0 1  (then the complete phone number) ENTER. 

+ To program the second phone number to be dialed on alarm: 

Use code 7 02 in place of 7 01, progressing to a maximum of code 7 16 . 
for a 16th phone number. 

Each phone number may be up to 60 digits in length. Be sure to include any 
necessary area codes or "1" prefixes. 

+ To erase phone number DN, press: 

7 DN POINT ENTER. 

+ If you need Touch Tone dialing, press: 

9 0 1  1 ENTER. 

+ For high speed dialing, press: 

9 0 1  2 ENTER. 

Caution: 
"High speed dialing" may not work reliably with some older telephone 
company exchanges. 

+ To switch back to pulse dialing, press: 

9 0 1  0 ENTER 

+ To insert delays between dialed digits (e.g. after a leading "9" in PBX 
systems), in the programming process, press the MINUS key once for 
each one-second delay desired. To extend the length of each delay beyond 
1 second, press: 

9 28 N ENTER 

where N is the number of seconds of delay desired for each delay invoked 
with the MINUS key. 

I 

Verbatim Owner's Manual 



Advanced Programming 

Enhanced Telephone Interface Features 
The Enhanced Telephone Interface features give the user additional power to 
solve unusual telephone system interface problems and to provide more reliable 4 

and efficient notification of alarms. 

The Enhanced Telephone Interface Features include the following functions: 

60 Digit Phone Numbers 

For all 16 telephone numbers and the call-back number. 

Telephone Line Fault Detection (Phone Fault) 

Tests phone line at regular programmed interval 

Flashes TFAIL LED on dialer front panel upon failure 

Logs Phone Faults and phone line restoration to Local Printer 

Automatic Selection of Tone versus Pulse Dialing 

Tests for tone capability upon first power up without user 
intervention 

May be overridden for PBXs with "non-standard" dialtones 

Call Progress Monitoring (CPM) 

Detects busy and ringing signals 

Waits until phone is answered to annunciate voice reports 

Abandons call if busy or no answer and quickly tries next number 

Numeric Pager Support 

Designate Pager only numbers - no voice annunciation 

Insert pager system terminator characters such as '#' or '*' 
Insert DTMF A, B, C & D tones in phone number strings for 
unique IDS 

PBX Support 

Ignore "non-standard" PBX dialtones 

Insert "wait for outside line" dialtone into phone number strings 

The Enhanced Telephone Interface Features are included on Verbatims with a 
mainboard Revision of VMP-5a and above and firmware revisions 2.09 and 
above ONLY. 

Contact your RACO Representative about upgrading if the Enchanced 
Telephone Interface is required. 

-1 
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60 Digit Phone Numbers 
Telephone numbers may be as long as 60 digits. This allows, for instance, the 
Verbatim autodialer to make calls using long distance companies which require 
entry of access codes. Even with many digits occupied by long distance 
numbers and access codes there will still be sufficient digits remaining for calls 
to pager systems requiring complex sequences of terminators, ID numbers, time 
delays, tone detects, etc. 

Telephone Line Fault Detection (Phone Fault) 
The Phone Fault Detection feature tests the telephone line whenever the unit 
needs to make a phone call and at a regular programmable time interval (as long 
as there are phone numbers programmed). 

Phone Fault is turned ON by default but may be disabled if so desired. Also, the 
Phone Fault Detection interval is user programmable. 

Phone Fault shares a user code with the Automatic Tonefilse Selection 
capability. The basic user command is code 9 17. Entering code 91 7 with no 
parameter will cause a recitation of the current settings for Phone Fault and 
Automatic Tonefilse Selection. 

The following parameters may be entered: 

Tums OFF BOTH Phone Fault Detect and Auto. Tonefilse Select 

9 1 7 0  

Tums ON Phone Fault Detect, turns OFF Auto. Tonefilse Select 

9 1 7 1  

Tums OFF phone fault detect, turns ON Auto. Tone/Pulse Select 

9 1 7 2  

Tums ON BOTH Phone Fault Detect and Auto. Tone/Pulse Select 
(default) 

9 1 7 3  

Note: 
The factory default setting for code 9 17 is parameter 3, BOTH Phone Fault 
Detect and Auto. Tonefilse Select ON. 

The command code 91 6 is used to set the Automatic Phone Fault Detection 
interval. This time interval can range from 0.1 hour to 24 hours. The factory 
default setting is 24 hours. Enter the command 91 6 followed by a value from 
0.1 to 24.0 to program the Phone Fault Detection interval. 
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+ For example, to set the Phone Fault Detection interval to 0.3 hour., enter: 
916 0 . 3  

Whenever a Phone Fault is first detected, a Local Data Logger (LDL) message 11 

will be sent to the printer with date and time stamp. Additionally, the Phone 
Fault LED, labeled TFAIL, will begin to blink. 

If a Phone Fault is detected at the beginning of an outgoing phone call the 
TFAIL LED will flash and the unit will return to the NORMAL state. Then, 
while still in the NORMAL state, the unit will continually check the telephone 
line every 30 seconds for restoration of the telephone service. 

When telephone service is restored, a message will be sent to the Local Data . 

Logger's printer and the TFAIL LED will go from flashing to solid ON. The 
Verbatim autodialer will then resume making any pending phone calls. - The 
TFAIL LED will remain ON until a voice message about the Phone FauIt is 
communicated via the phone or to an operator at the front panel by pressing the 
CHECK STATUS button. The TFAIL LED and pending voice annunciation of 
the Phone Fault condition may also be cleared at the front panel by pressing the 
DISARMRE-ARM button twice. 

No Phone Fault Detection will be performed if there are no phone numbers 
progmned.  If the unit needs to make an alarm call when there is a Phone 
Fault the numbered channel LEDs will blink continuously even though the unit 
is in the NORMAL state. This unusual condition will only be seen while there 
is a Phone Fault and the unit is constantly testing for the return of telephone 
service. 

Automatic ToneIPulse Selection 
When Automatic ToneiPulse Selection is ON the Verbatim autodialer will test 
for the ability to use tone dialing. This test will be performed only once, one 
minute after the unit is powered on or is reset. Automatic Tone/Pulse Selection 
enables the installer to not be concerned about whether the telephone line 
supports tone dialing. 

Automatic Tone/Pulse Selection shares a user code with Phone Fault Detection. 
The basic user command is code 91 7. Entering code 91 7 with no parameter will 
cause a recitation of the current settings for Phone Fault and Automatic Tone/ 
Pulse Selection. The following parameters may be entered: 

+ Turns OFF BOTH Phone Fault Detect and Auto. ToneIPulse Select 

9 1 7 0  

+ Turns ON Phone Fault Detect, turns OFF Auto. Tonehlse Select 

9 1 7 1  

d 
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+ Turns OFF phone fault detect, turns ON Auto. Tonehlse  Select 

9 1 7 2  

+ Turns ON BOTH Phone Fault Detect and Auto. Tonehlse  Select 
(default) 

9 1 7 3  

Note: 
The factory default setting for code 91 7 is parameter 3, BOTH Phone Fault 
Detect and Auto. Tone/Pulse Select ON. 

Setting Automatic Tone/Pulse Selection ON when it was previously OFF will 
cause the Verbatim autodialer to perform the test for Tonehlse  Selection even 
though it has been longer than one minute since the unit was last powered on or 
reset. 

After powering the unit on, Automatic ToneIPulse Selection may be temporarily 
suspended by any front panel activity. Automatic Tone/Pulse Selection will 
then be resumed one minute after the front panel activity has ceased. 

No Tone/Pulse Selection will be done while the unit is being progpmmed over 
the phone or if there are not phone numbers programmed. 

Call Progress Monitoring (CPM) 
Call Progress Monitoring (CPM) operates by listening for the presence or 
absence of busy and ringing signals. These are the same signals you hear after 
you dial a phone number. Proper operation of CPM requires that the busy and 
ringing signals are composed of standard Call Progress frequencies. 

The possibility exists that CPM may not function properly because the CPM 
tones on a particular phone system are not standard. 

Unlike other equipment with Call Progress Monitoring, CPM on the Verbatim 
autodialer does not include detection for the dial tone at the beginning of the 
dialout session. However, dialtone detection is an integral part of Phone Fault 
Detection. This allows CPM to be operational even when the Verbatim 
autodialer is installed inside of a PBX phone system which has a non-standard 

-, 

dialtone. 

CPM is intended to detect the following phone line states: 

phone line is busy - both subscriber and trunk busy signals are detected 

non-existent phone number 

phone unanswered - still ringing 

phone answered - ringing stopped 
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When CPM determines that a call is not complete, an appropriate report will be 
sent to the local printer. 

Reasons for a non-completed call: 

CPM determines the line is busy 

CPM does not detect cessation of ringing before end of programmed CPM 
ring count 

CPM does not detect either busy signal or valid ring signals 

Reason for a completed Call: 

CPM detects at least one ring followed by cessation of ringing 

If a call is not completed, the Verbatim autodialer will disconnect the call and 
enter the intercall delay state. At the end of the intercall delay, the next 
programmed telephone number will be,dialed. 

When a call is not completed, the intercall delay will always be shortened to 30 
seconds. This CPM altered intercall delay is fixed at 30 seconds and is not 
affected by the user-programmed intercall delay. The normal programmable 
intercall delay will apply only to the delay between completed calls. 

Call Progress Monitoring for firmaware version 2.09 is set to ON by factory 
default. If CPM is OFF the Verbatim will deliver voice messages without regard 
to any ringing or busy signals. This unit will simply dial the number, then after 
a short delay, start annunciating voice reports. 

As noted above, dialtone detection is actually a part of the Phone Fault 
Detection feature. It is possible to have CPM turned OFF and Phone Fault 
Detect turned ON. In this case, the unit will test for a dialtone but not for busy 
or ringing signals. 

Use code 900 to read or set CPM programming. Use code 900 followed by a 1 
or 0 parameter to program CPM ON (I) or OFF (0). 

The CPM ring count is the number of rings Verbatim autodialer will wait for an 
answer before considering the call to be incomplete. Use code 91 8 to read or set 
the number of CPM rings. The factory default is 10 rings and the user may 
program any number of rings from 5 to 20. 

For example, to program the CPM ring count to 10 rings, enter: 

918 1 0  then ENTER 

--1 
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Alarm Call Grouping 
This is a programming step that "links" selected channels to selected dialout 
phone numbers, so that when a given channel goes into alarm, only the phone 
numbers "linked" to that channel will be dialed. Ordinarily, an alarm on any 
channel will cause dialing of the entire list of phone numbers. 

Alarm Call Grouping is typically done when certain channels are associated 
with a specific category of personnel, such as electrical, plumbing, security, etc. 
However, Power Failure to the Verbatim autodialer causes dialing of all phone 
numbers. If you need to limit Power Failure alarm calls to selected numbers: 

1. Turn off the regular Power Failure alarm function using code 9 2 1 0, 
(described below) 

2. Then connect an unused input channel for power failure monitoring, using 
the contacts of a relay. 

To program for Alarm Call Grouping: 

1. Enter your phone number. It is important to first write in your entire list 
of phone numbers on Programming Worksheet A in Appendix J. 

Note: 
There is a 2-digit "Designation Number" on the Worksheet associated with 
each phone number (01 for the first number, etc.). This number corresponds 
with the 3-digit program code for entering phone numbers (701 for the first 
number, etc.). 

2. Group them by using code 5 ZZ 9 DN . Begin by filling in 
Programming Worksheet B in Appendix J. 

Refer to the filled-in examples for guidance. The right-hand column will 
now contain the actual program code strings which you should now enter, 
terminating each string entry with the ENTER key. 

For example, to link channel 1 to the second and fifth phone numbers, 
following the filled-in example, you would press: 

5 0 1  9 02 05  ENTER 

3. Phone numbers will always be dialed in ascending order of the 2-digit 
Designation Numbers, regardless of their order in your program code 
entry. Note that an alarm on any channel that is not "linked" with a 
program code entry will cause dialing of the entire list of phone numbers. 

+ To read the linkage programming on channel ZZ, press: 

5 ZZ 9 ENTER 
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+ To "un-link" channel ZZ so that it again calls all phone numbers, 
press: 

5 Z Z  9 P O I N T  ENTER 

+ To undo all existing linkage on all channels, press: 

9 3 5  2 ENTER 

Alarm Ready Scheduling 
Refer to Section 7, "Using the Alarm Ready Schedule Feature," for use and 
application information. See also Appendix E , "Data AcquisitiodCentral Data 
Logging." 

Local Data Logging Programming Codes 
Refer to Chapter 2, "Installation," for use and application information. 

Analog Input Programming 
Refer to Appendices B, C and D, "Analog Signal Input," "Remote Supervisory 
Control Output," and "Printer Options," for use and application information. 

Remote Supervisory Control 
Refer to Appendices B, C and D, "Analog Signal Input," "Remote Supervisory 
Control Output," and "Printer Options," for use and application information. 
See also Appendix E, "Data AcquisitionlCentral Data Logging." 

Data AcquisitionICentral Data Logging 
Refer to Appendix E, "Data AcquisitiodCentral Data Logging." 

Miscellaneous Programming Tips 
(903) Time Between Alarm Call Outs 

This is the length of time after ending one alarm call-out and before beginning 
the next call-out. Default value is 2 minutes; range is 0.1 to 99.9 minutes. 

+ To program a different number of minutes V, press: 

9 03 V ENTER 
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(904,922) Alarm Reset Time 

This is the length of time after acknowledgment before a given channel (or 
Power Failure) is automatically reset to a clear condition, ready to act on a new 
alarm condition. Refer to the diagram "Anatomy of an Alarm" in Section 5, 
"Using Your Verbatim Autodialer," for a depiction of the various events in- 
volved in association with the Alarm Reset Time. Default value is 1 hour; range 
is 0.1 to 99.9 hours. 

+ To program a different number of hours V, press: 

9 0 4  V ENTER 

+ To turn the Alarm Reset Timer function off, press: 

9 22  0 ENTER 

Caution: 
You should not turn the alarm reset timer function off under normal 
circumstances because once a given channel's alarm has been acknowledged, 
it would never again cause an alarm call out. 

+ To turn the Alarm Reset Timer function on again, press: 

9 22 1 ENTER 

(905) Clear All Acknowledged Alarms and Alarm Reset Timers 

Especially during setup and testing, it is useful to be able to re-trip an alarm 
after it has previously been tripped and acknowledged, without having to wait 
for the Alarm Reset Time to expire. 

+ To perform this clear out, press: 

9 0 5 ENTER 

At the panel, the same result may be more easily obtained by pressing 
DISARMIRE-ARM to disarm the unit, then pressing it again to rearm the unit. 

(906) Ring Answer Delay 
Represents the number of rings required when calling the Verbatim unit, before 
the unit will answer. A long ring delay might be programmed if you wish 
personnel to have the opportunity to answer a regular telephone on the same 
line, before the Verbatim autodialer would answer. Default value is 1 ring; 
range is 1 to 20 rings. 

+ To program a different number of rings N, press: 

9 06 N ENTER 
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(907) Number of Alarm Message Repeats 

Represents the total number of times each message or set of messages is spoken 
during each alarm call out. Normally a value of 3 repeats (strictly speaking, the 1 

alarm message plus 2 repeats) should be programmed. The reason for this is 
that there needs to be adequate message recital time to allow adequate time to 
answer the phone call and hear at least one complete set of messages. Default 
value is 3 repeats; range is 1 to 20 repeats. 

+ To program a different number of repeats N, press: 

9 07 N ENTER 

(908) Autocall Test Function 

The Autocall Test Function causes the unit to place test calls at regular intervals 
for the purpose of ongoing verification of Verbatim autodialer and phone line 
functioning. Calls are placed only once for each interval, to each regular phone 
number programmed (7 01 through 7 16). The exception being the 
acknowledgement of a test call, where additional calls will not be placed for 
that time interval. Each call gives the station ID message and a statement that 
this is a test call, plus a report of all inputs. 

+ To turn this function on, press: 

9 08 1 ENTER 

+ To turn' it off, press: 

9 08 0 ENTER 

The first series of calls begins as  soon as the Autocall Test Function is turned 
on. Therefore, if you want the unit to call at 5 PM each day, you will need to 
turn this function on at that time. The default interval is 24 hours; range is 0.1 to 
99.9 hours. 

+ To program a different interval V, press: 

9 09  V ENTER 

Note: 
If the Verbatim autodialer is in the disarmed mode, 
call-outs/autocalls will not be made. 

(91 0) Security Access Code 

Once you establish a Security Access Code, unauthorized personnel are pre- 
vented from altering your programming or messages over the phone without 
first entering the Access Code. This does not affect programming access at the 
panel. 

+ To establish an Access Code N of up to 8 digits, press: 

9 1 0  N ENTER (at the panel) 
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Once established, whenever you press a Command Tone 1 at the prompting 
beep, the unit first prompts you to enter the Access Code before allowing you to 
perform programming or message recording operations. You may still read 
existing programming without using the Access Code by pressing a Command 
Tone 2 at the prompting beep. However, the Access Code itself cannot be read 
over the phone. 

+ To delete the Security Access Code so that no code is required in order to 
perform over the phone programming, press: 
9 1 0 POINT ENTER (at the panel) ONLY 

(921, 930) Power Failure Alarm Function ONOFF; 
DISARME-ARM All Alarms 

+ To turn off the Power Failure Alarm function, press: 

9 2 1  0 ENTER 

+ To turn the Power Failure Alarm function on again, press: 

9 2 1  1 ENTER 

+ To disarm the unit, preventing any alarm call outs, press: 

9 3 0  0 ENTER 

+ To rearm the unit, press: 

9 3 0  1 ENTER 

At the front panel, the same result is more easily obtained by using the 
DISARMIRE-ARM key. 

(700,924) Call bacWCallfonnrard 

This feature causes the unit to dial a special "zeroth" phone number on com- 
mand. This is typically initiated over the phone, causing the unit to call back to 
the person who invoked the command, in order to veriQ the ability of the unit 
to successfully dial out. The unit gives a status report of all channels as part of 
this call. 

+ To program this special callback number, press: 

7 00  (then the complete phone number) ENTER 

+ To initiate the actual dialing, press: 

9 2 4 ENTER 

If you have executed this command over the phone, the unit will advise you that 
it will be calling the callback number in 15 seconds. Then it will end the current 
call in preparation for placing the callback call. If you have executed this com- 
mand at the front panel, the dialing will occur immediately. 
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Note: 
If the Verbatim autodialer is in the disarmed mode, 
call-outs/autocalls will not be made. 

(926) Delay Before Return to Normal (Exit Delay) 

Sometimes it is desirable to prepare the unit for the ability to detect violations 
and dial out, but with an "exit delay" that allows the user time to exit or remove 
temporarily existing alarm violations before the unit becomes active. 

To set delay before Return to Normal: 

1. Press: 

9 2 6  V ENTER 

where V is the desired delay in minutes (range 1.0 to 99.9 minutes). 

2. Then press DISARM/RE-ARM if necessary to extinguish the flashing 
DISARMED legend light. However, do not press NORMAL, but instead 
leave the unit in PROGRAM mode, with the PROGRAM light illumi- 
nated. The unit cannot go into alarm while in PROGRAM mode. 

When the delay period times out, the unit will automatically return to NOR- 
MAL mode and will then be ready to act on any alarm violations that occur 
after that time. This code must be re-entered each time you wish an exit delay, 
since the delay value automatically returns to the default value of 2 minutes 
upon timeout. 

The 2 minute default value provides protection against the possibility that 
someone might walk away leaving the unit in PROGRAM mode, or perhaps 
hang up the phone after performing over-the-phone programming without 
properly ending the call. 

(932,933,934) Microphone and Speaker Operation 

If you enable the front panel microphone using program code 933 as described 
below, the microphone will be automatically activated for a 15 second listening 
period at the end of each alarm or inquiry call, allowing you to hear the sounds 
near the unit from a remote telephone. 

An additional warble tone is issued at the end of this listening period, allowing 
you to postpone tone acknowledgment until after the listening period. 

+ To turn this function on, press: 

9 33 1 ENTER 

+ To turn this function off, press: 

9 33 0 ENTER 

d' 

Verbatim Ormer's Manual 



Advanced Programming 

If you have turned the microphone on, as above, then during any phone call, 
you may also invoke a one-time listening period by entering Remote Program 
Mode (press 1 at the warble tone) and then entering 9 3 2 # #. 

+ To turn off the speaker so that neither alarm call or inquiry call activity is 
heard at the unit, press: 

9 34 0 ENTER 

The speaker will still be heard when operating keys at the front panel. 

+ To turn the speaker on again, press: 

9 34 1 ENTER 

Note: 
The speaker volume may be adjusted via the trimpot marked SPKR VOL 
shown on the Electrical Connection Diagram. See Section A. 1, "Adjusting 
Internal Speaker Volume. 

Program Clear Out Operations 
The following list of program codes provides a flexible variety of operations to 
conveniently clear selected programming items in order to allow for a fresh 
start. 

Code Function 
935 0 Clears out phone numbers; sets all delays to default. 
935 1 Clears out phone numbers only. 
935 2 Clears out all alarm call grouping linkage. 
935 3 Sets the following delays to their factory default values: 

902,903,904,920,921,926,928 
(92 1 sets power failure alarm ON) 

935 4 Clears all user recorded messages. 
935 5 Clears all programming except messages. 

(Does not clear 913,930,941, and 942) 
935 6 Clears all Totalizer counts to zero. 
935 7 Clears and initializes clock. 
935 9 Total clear out Does not clear 941 and 942). 

Caution: 
Code 9 35 9 erases all programming and messages. 
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(940) Diagnostic Readouts 
To assist in analyzing the way the unit is operating, the following list of diag- 
nostic count codes is provided. -1 

Code Function 
940 Reads all 4 diagnostic counts (add 0 to clear all 4) 
940 1 Reads Call In Count (add 0 to clear) 
940 2 Reads Dial Out Count (add 0 to clear) 
940 3 Reads Acknowledged Alarm Count (add 0 to clear) 
940 4 Reads Power Failure Alarm Count (add 0 to clear) 
940 0 To Clear all Counts 

-1 

Verbatim Owner's Manual 



Using the Alarm Ready Schedule 
Feature 

Definition 
An Alarm Ready Schedule is defined as an interval of time during which the 
Verbatim autodialer is ARMED and "Ready" to respond to alarm conditions. 
Alann Ready Schedules can be automatically started according to times and 
dates entered by the operator. An Alarm Ready Schedule commences with the 
Verbatim autodialer becoming REARMED. (If the Verbatim autodialer was 
previously not DISARMED then the schedule will still be commenced at that 
time.) Once the Alarm Ready Schedule has commenced the Verbatim 
autodialer will continue in an ARMED state until the end of the Alarm Ready 
Schedule, at which time the Verbatim autodialer will be automatically 
DISARMED. Once an Alarm Ready Schedule has commenced it is said to be 
"active." 

There are three steps to programming for Alarm Ready Scheduling: 

+ Date and time setting 

+ Enter alarm start and stop times 

+ Enable the Alarm Ready Scheduling feature using code 9 6 6 N. 

General Descriptions 
Alarm Ready Schedules can be viewed as really nothing more than an 
automated way of pressing the REARMIDISARM button. Therefore, if an 
alarm occurs while the Verbatim autodialer is DISARMED, no dial-outs will be 
made and the alarm will be automatically acknowledged. Correspondingly, if 
there is an acknowledged alarm when the Verbatim autodialer becomes 
REARMED and the input violation is still present then the Verbatim autodialer 
will begin calling after the trip delay has elapsed. 

If the Verbatim autodialer is doing a sequence of alarm calls or Autocall calls at 
the time when an Alarm Ready Schedule should change the Verbatim 
autodialer's REARMDISARM state the change will be delayed until after the 
end of the calling sequence. 
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Alarm Ready Schedules can be temporarily ovemdden by the operator pressing 
the REARMAIISARM button. However, if the REARMIDISARM button is 
pressed during an active Alam Ready Schedule the schedule still remains 4 
active. If the operator DISARMS the Verbatim autodialer in the middle of an 
Alarm Ready Schedule the schedule will actually continue to it's ending time. 
It will then deactivate itself and attempt to DISARM the Verbatim autodialer 
just as if the Verbatim autodialer was still ARMED. If the operator DISARMS 
the Verbatim autodialer in the middle of an active Alarm Ready Schedule, then 
REARMS the Verbatim autodialer once again before the end of the Alann 
Ready Schedule the schedule will remain active until its ending time. The 
schedule will then be deactivated and the Verbatim autodialer will be 
DISARMED. 

Weekday Timer 

00 

- DISARMED 

12 : 00 

ARMED PERIOD 

Weekend Timer 

SUN 

ON 

FRIDAY 

4' 
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Holiday Timer is Linear 

Current Datf l rne 
I 

July 6, 1993 
08:OO 

DISARMED 

FEB MAR APR MAY JUN J 
I I I I 
I I I I 

July 2, 1993 
17:OO 

RE-ARMED 

Alarm Ready Schedule Modes 
There are three possible Alarm Ready Schedules modes: Weekday, Weekend & 
Holiday. Any combination of these three possible schedules may be enabled at 
one time, however, the Verbatim may only become REARMED or DIS- 
ARMED by one mode at a time. See Section 7.7, "Alarm Ready Schedule 
Priorities." For example, you may have both weekday & weekend schedules 
enabled at the same time or you may have all three enabled at the same time. 
When the Verbatim becomes DISARMED or REARMED by an Alarm Ready 
Schedule it will verbally announce which mode caused the REARMDISARM 
action. The Alarm Ready Schedule modes are as follows: 

Mode Schedule 
Mode 1 Weekday Schedule 
Mode 2 Weekend Schedule 
Mode 3 Holidav Schedule 

For example, if there was a weekday schedule enabled to REARM the Verbatim 
at 1700 daily, when the weekday schedule became active the Verbatim would 
say, "REARMED for mode 1 ". Also, when there is a local printer connected to 
the Verbatim, the mode of the Alarm Ready Schedule causing the REARM1 
DISARM (WEEKDAY, WEEKEND, or HOLIDAY) will be printed along with 
the current time. 
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Weekday Schedule Mode 1 
The weekday schedule will REARM the Verbatim autodialer daily at the 
programmed weekday REARM time and DISARM the Verbatim autodialer 

4 

daily at the programmed DISARM time. If no weekend schedule is enabled (via 
the Alarm Ready Control Number settings) then the weekday schedule applies 
everyday, Monday through Sunday. As noted below, the weekend schedule is 
overridden by the weekend and holiday schedules. 

Weekend Schedule Mode 2 
If programmed, the weekend schedule operates once a week. The weekend 
schedule is set by factory default to be Friday through Monday. If the defaults 
are used the Verbatim autodialer could be REARMED every Friday afternoon 
at 1700 and DISARMED again every Monday morning at 0800. The weekend 
schedule could be changed from the defaults, for example, so that the Verbatim 
autodialer would be REARMED on Saturday and DISARMED on Monday (for 
organizations with 6 day work-weeks). 

When the weekend schedule is enabled the weekday schedule will be 
overridden. In other words, there would be no DISARMING of the unit at 0800 
Saturday morning. 

By default, the weekend REARMDISARM times are set to be the same as the 
weekday REARMDISARM times. However, non-default weekend REARM1 -1 

DISARM times may be entered if the operator so chooses. 

Therefore, if personnel regularly leave early on Fridays then the REARM time 
could be set to 1500 instead of the usual 1700. 

Holiday Schedule Mode 3 
The Holiday schedule is a one-shot, non-recurring schedule which overrides all 
of the other schedules. 

The Holiday schedule will be set by factory default to some Holiday period in 
the past (such as last Christmas). 

Note: 
For the Holiday schedule only, the exact date is entered including the year. 
Once, the Holiday schedule has been run it is complete and finished until a 
new schedule, for some date in the future, is entered. 

To use the Holiday Alarm Ready Schedule, the operator must enter the REARM 
date (month/date/year) and DISARM date (month/date/year). 

d 
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For the time-of-day, the ~01ida~'Alann Ready Schedule always uses the 
Weekend REARMIDISARM times. 

Alarm Ready Schedule Priorities 
There is a priority among the Alarm Ready Schedules. The Holiday Alarm 
Ready Schedule has the highest priority, then comes the weekend schedule and 
finally the weekday schedule. 

If all three Alarm Ready Schedules are to be active, a Holiday schedule will 
always start at it's scheduled time & date regardless of the state of the other 
schedules. When the Holiday schedule is over then the other schedules will . 

resume. 

Likewise, the Weekend Alarm Ready Schedule has priority over the Weekday 
Alarm Ready Schedule. The weekend schedule will always start at its pro- 
grammed day-of-week and time regardless of the state of the weekday schedule. 
When the weekend schedule is over then the weekday schedule will resume. 

Programming Alarm Ready Schedule 
Parameters 
The following section explains the Verbatim autodialer codes to be used for 
programming Alam Ready Schedules and the Alarm Ready Schedule Control 
Numbers. Alam Ready Schedule parameters may be entered either at the front 
panel or over the phone. 

There are some restrictions which must be remembered when entering 
DISARMIREARM times and ALARM READY SCHEDULE CONTROL 
NUMBERS. 

1 .  When entering new schedule times, the REARM time must be later than 
the time the operator is programming the schedule. However, it may not 
be possible to "jump" into a schedule when exiting the programming 
mode. For example, if the current time is 1700 hours and the operator 
enters a weekday schedule to REARM daily at 1630 and DISARM daily 
at 0730, this new schedule would not start until the following day at 1630 -. 
hours. 

Conversely, assume that the current time is 1700 hours and that the 
operator goes into PROGRAM mode and enters a new weekday schedule 
to REARM at 1705 and DISARM at 0800. At this time, the operator can 
either return to NORMAL mode or continue in PROGRAM mode and do 
other programming. Even though it may be after 1705 when finally 
returning to the NORMAL mode, the weekday schedule will still begin (or 
have begun) at 1 705 hours. 
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2. You cannot enter any holiday date values which will cause the holiday 
REARM or DISARM date and time to be earlier than the current date and 
time. As explained below, the holiday schedule uses the weekend times .II 
for the time-of-day of the holiday REARM and DISARM. 

3. It's useful to understand that the Verbatim autodialeis internal count- 
down timers used for REARMIDISARM times are re-calculated as a 
result of the operator making certain Alarm Ready Schedule programming 
changes. Anytime a new REARM or DISARM dateltime is entered, a 
calculation is made to determine the next REARM and DISARM for that 
particular schedule. 

Also, when the ALARM READY SCHEDULE CONTROL NUMBER is 
changed all REARM and DISARM dateltimes are re-calculated. Further, 
whenever the current date or time is set or changed by the operator, all 
REARM and DISARM dateltimes will be re-calculated. 

Starting the Real-Time Clock Chip, 
Time and Date Setting 
Use Program Code 935 7 ENTER to start the real time clock chip. This needs to 
be done only once at the time of the installation of the chip. 

Time and date may be set or corrected with the following programming code 
entries: 4 

+ To check the date: 

941 ENTER 

+ To set the date: 

941 MM DD YY D ENTER 

MM is the month (03 for March); DD is the date (07 for the 7th day of the 
month); YY is the year (89 for 1989); and D is the day of the week (1 for 
Sunday; 2 for Monday, etc.). Entry of D is optional. 

+ To check the time: 

942 ENTER 

+ To setthe time: 

942 HH MM SS ENTER 

HH are the hours in military time (13 for 1 PM); MM are the MM (09 for 9 
minutes); and SS are the seconds. Entry of SS is optional. 

+ To clear the time and date back to 00:00:00 on 01/01/89: 

935 7 ENTER 
--rl 
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CODE 964: 

READ HOLIDAY REARM DATE (default: 12/24/95) Press 9 6 4 then 
ENTER to hear the Holiday REARM date recited. The Holiday REARM d 
will not be altered. 

SET HOLIDAY REARM DATE Press 9 6 4 plus REARM date. For 
example, enter 964 12 24 95 ENTER to set holiday REARM date to 
December 24, 1995. The new REARM date can not be before today's 
date. 

Note: 
The day-of-week date cannot be entered for a Holiday schedule. 

CODE 965: 

READ HOLIDAY DISARM DATE (default: 12/26/95) Press 9 6 5 then 
ENTER to hear the Holiday DISARM date recited. The Holiday 
DISARM will not be altered. 

SET HOLIDAY DISARM DATE Press 9 6 5 plus REARM date. For 
Example, enter 965 12 26 95 ENTER to set holiday DISARM date to 
December 26, 1995. The new DISARM date can not be before today's 
date. 

Note: 
The day-of-week date cannot be entered for a Holiday schedule. 

Enabling the Alarm Ready Schedule 
Feature 
CODE 966 

READ ALARM READY SCHEDULE CONTROL NUMBER 
(default: 0) Press 9 6 6 then (enter) to hear the A l m  Ready Schedule 
Control Number recited. The Control number will not be altered and new 
REARM & DISARM values will not be calculated. 

ALARM READY SCHEDULE CONTROL NUMBER HAS THE 
FOLLOWING MEANING: 

0 OFF No Alarm Ready Schedules executed. Also used to reset all 
active Alarm Ready Schedules. 

1 Only the Weekday Alarm Ready Schedule will be active. (Daily: 
Monday-Sunday) Default: REARMED everyday 1700 & DIS- 
ARMED everyday 0800. 

1 
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2 Only Weekend Alarm Ready Schedule will be active. Default: 
REARM every Friday 1700 & DISARM every Monday 0800. 

3 Both Weekday & Weekend Alarm Ready Schedules will be 
active. Default: REARM daily at 1700 Monday-Thursday & 
DISARM daily at 0800 Tuesday-Friday. REARM Friday at 1700 
& DISARM Monday at 0800. 

4 Only Holiday Alarm Ready Schedule will be activated. Default: 
REARM at 1 700 December 24, 1990 then DISARM at 0800 
December 26,1990 

5 Both Holiday & Weekday Alarm Ready Schedules will be 
activated. Default: REARM daily at 1700 & DISARM daily at 
0800. REARM at 1700 December 24, 1990 then DISARM at 0800 
December 26, 1990. 

6 Both Holiday & Weekend Alarm Ready Schedules will be 
activated. Default: REARM every Friday at 1700 then DISARM 
every Monday at 0800. REARM at 1700 December 24,1990 then 
DISARM at 0800 December 26, 1990. 

7 Holiday, Weekend & Weekday Alarm Ready Schedules will be 
activated. Default: REARM daily at 1700 Monday-Thursday then 
DISARM daily at 0800 Tuesday-Fri. REARM every Friday at 
1700 then DISARM every Monday at 0800. REARM at 1700 
December 24,1990 then DISARM at 0800 December 26,1990. 

Note: 
Whenever a new Alarm Ready Schedule Control Number is entered all 
REARM & DISARM values will be recalculated. Any active Alarm Ready 
Schedules will be halted and the Verbatim autodialer will be left in which 
ever REARMDISARM state it was last in. 

Factory Defaults 
Activity Schedule 
Weekday REARM time 1700 
Weekday DISARM time 0800 
Weekend REARM day-of-week Friday 
Weekend DISARM day-of-week Monday 
Weekend REARM time 1700 
Weekend DISARM time 0800 
Holiday REARM date 1 2/24/90 
Holiday DISARM date 12/26/90 
Holiday REARM time always same as Weekend REARM time 
Holiday DISARM time always same as Weekend DISARMtime 
Alarm Ready Control Number 0 (all schedules disabled) 
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Note: 
Both Weekend times are initially the same as their respective Weekday times, -1 
but can be reprogrammed. 

Weekday and Weekend Alarm Ready 
Schedule Programming Example 
For the following example assume that personnel are present at a plant being 
monitored by the Verbatim autodialer during normal business hours, Monday 
through Friday, 7 A.M. to 4 P.M. Assume further that there is someone at the 
plant every Saturday from 7 A.M. until 12 Noon and that the personnel would 
be aware of any alarm conditions at the plant and would want the Verbatim 
autodialer to be making calls to phone numbers in its phone number list. 

In this example, the Verbatim autodialer should be: 

REARMED every weekday evening at 1600 
DISARMED every weekday morning at 0700 
REARMED every Saturday at 1200 noon 

Stay in the ARMED state until it is DISARMED every Monday at 0700 

For the example, use the following steps: 

1 .  Verifl that the current time is one of the times when the Verbatim 
autodialer is DISARMED, i.e.; during normal workday hours. It is 
important that the time be the current time, since any Alam Ready 
Schedule begins with the Verbatim autodialer becoming REARMED and 
ends with the Verbatim autodialer becoming DISARMED. 

If a user were to set up a repeating Alarm Ready Schedule (weekday or 
weekend) during the time the Verbatim autodialer was to be ARMED, the 
programmed schedule would not actually begin until the next time that 
schedule was to take effect. For example, if the current time was 1630 
and a weekday schedule was being programmed, that weekday schedule 
would not actually start until the next day at 1600. 

2. Press the PROGRAM key to put the Verbatim autodialer into the program 
mode. 

3. Set the current date and time: (if not already set) 

a. Enter CODE "941 MM DD YY d" followed by ENTER 

Where: 

MM = 2 digits for month, DD = 2 digits for date, 

YY = 2 digits for year, and d = 1 digit for day-of-week. 

4 
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b. Enter CODE "942 HH MM SS" followed by ENTER 

Where: 

HH = 2 digits for hours, MM = 2 digits for minutes, 

SS = 2 digits for seconds. 

4. Set the Weekday REARMDISARM times: 

Enter CODE "96 1 1600 0700" followed by ENTER to set the 
REARM time to 1600 and the DISARM time to 0700. 

5. Set the Weekend REARMtDISARM times: 

Enter CODE "962 1200 0700" followed by ENTER to set the 
weekend REARM time to 1200 and the weekend DISARM . ' 

time to 0700. 

6. Set the Weekend REARMIDISARM day-of-week: 

Enter CODE "963 7 2" followed by ENTER to set the weekend 
REARM day-of-week to Saturday and the Weekend DISARM 
day-of-week to Monday. 

7. Enable both the Weekday and Weekend Alarm Ready Schedules: 

Enter CODE "966 3" followed by ENTER to set the Alarm 
Ready Schedule Control Number to 3 to enable both the Weekday 
and the Weekend Alarm Ready Schedules. 

Note: 
If the Verbatim autodialer is configured with a local printer, a summary of all 
of the REARM and DISARM times will be printed. 

8. Return to the Normal mode and make sure the Verbatim autodialer is 
DISARMED. 
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Maintenance, Testing, and Battery 
Replacement 

Regular testing is the main element of a maintenance program for ongoing 
Verbatim autodialer reliability. The test should include interrupting AC power 
to the Verbatim autodialer for at least 4 hours to verify the gel cell battery 
maintains Verbatim autodialer operation for that time. You may wish to discon- 
nect the phone cord to avoid nuisance calls during the test period. 

Note: 
The LOBAT light on the Verbatim activates whenever the charge or discharge 
current for the rechargeable battery exceeds a certain level. If the battery is 
not fully charged (as following installation or following a power failure) then 
the charging current will activate the light. If the battery is currently being 
discharged (as during a power failure) the light will be activated. The 
LOBAT light does not necessarily warn of a battery wearing out. It should be 
considered a secondary indication of battery and charger activity. 

The gel cell battery is much like a car battery. That is, at the end of its life 
when called on to deliver power, it discharges very quickly without prior warn- 
ing. The best protection is to replace the battery every 3 years regardless of any 
test results. 

The battery is a Power Sonic PS 640, 4 AH 6 volts 

You may order a replacement battery from RACO at the address below: 

RACO Manufacturing and Engineering Co. 
1400 62nd Street 
Emeryville, CA 94608 

Or from: 

Power Sonic, Redwood City, CA; (41 5) 364-5001 

See Section 9.2, "Phone Support Procedures," and Section 9.3, "Returning Parts 
to the Factory," for more information. 

Verbatim Owner's Manual 





Addendum to 
Owner's Manual 

SINCE 1948 





Addendum to Verbatim Owner's Manual 

Changes in Verbatim Firmware 
Revision 2.1 2 

Raco Manufacturing and Engineering continually makes improvements in the operation and functionality 
of its products. This addendum describes Verbatim fmware  revision 2.12 and its differences to the 
previous fvmware revisions. 

Are You Familiar with the Operation of the Verbatim Autodialer Yet? 
Changes to a few, very specific features of the Verbatim are described in this addendum. It is assumed that 
the reader of this addendum is already familiar with the basic operation and programming method of the 
Verbatim. If this is not the case, please take the time necessary to familiarize yourself with the Verbatim 
autodialer by reading the Verbatim Owner's Manual. 

Addendum Table of Contents 
APP. 1 Use New Programming Code for Total Clear-down 
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App. 2.1 
App. 2.1.1 
App. 2.2 
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Determining Your Local Data Logger Method of Interface 
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APP. 6 Features of Programming Codes 923 and 981 Now Mutually Exclusive 
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App. 1 Use New Programming Code for Total Clear-down 

Section 3.1 of the Verbatim User's Manual (Starting Up and Clearing the Unit) advises that it's a good 
procedure to completely clear down the unit back to factory defaults. This step clears out all programming 
and should be performed prior to installation and before programming the unit for the application. 

The User's Manual says to use programming code 9359 for the total clear-down operation. In firmware 
revision 2.12 programming code 9359 still operates identically to the way it did in previous firmware 
revisions. However, a new programming code, 9359 1 1, performs a more thorough clear-down, including a 
hardware reset. 

For total clear-down press: 

This operation will perform a special type of hardware reset which clears all memory including user speech 
messages and resets all user programming back to factory defaults. 

Note: If you perform this operation while programming the Verbatim over-the-phone the unit will hang up 
the phone without even saying "good-bye". However, the Verbatim will be ready to receive another a call 
from you immediately. 

App. 2 Modbus Protocol & Local Data Logger (LDL) Now User Settable 

In previous Verbatim fmware  revisions, network protocols were always "hardcoded" at the factory and 
could not be altered. With firmware revision 2.12 and above the user may reconfigure networks and 
protocols as desired (within the basic capabilities of the unit as specified at time of purchase). 

In fact, units are now shipped with NO protocols enabled. The user must enable the desired protocol at the 
time of installation according to the intended application of the product. 

App. 2.1 Determining Network Port Number & Protocol Identifier 

The Verbatim supports four device ports, named NETl-4. Connections to any of these ports are 
completely separate from each other. Each will need to be configured independently. The table below 
describes how they may be used. NET3, usable only for the Modbus Plus protocol, is only available in the 
Verbatim Gateway product. Consult the factory for details. 

I 1 (diagram in chapter 2) 1 card (diagram in I panel card I I chapter 2) I (see section 2.3) 
Connector I RJ-45 I RJ-45 I VPPC-1 
Type: 
Interface 

I ~ r o t o c o ~ :  I 
Network Device Ports 

Specification: 
Supported 
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RS-232C 

Modbus, LDL 

RS-232C Centronics 

Modbus, LDL LDL only 
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The general steps for connecting the Verbatim to a ~ o d b u s  network or to a Local Data Logger printer are 
as follows: 

Determine which network interfaces are needed for the application. This step is beyond the 
scope of this manual. Consult the equipment vendors, or contact RACO Customer Service 
for advice. 

Prepare the external network connection. The following subsections describe usage and 
configuration for many interfacing devices. Follow the vendor's procedures for installation 
and configuration. 

Connect the correct cable between the autodialer and the network. Section 2 provides a 
diagram. Appendix F contains wiring diagrams for all cables. It now ought to be safe to 
power up all equipment. 

.Use code 4906 to configure the desired protocol driver on the autodialer port. 

Use the other 490 codes to alter default settings for the autodialer's baud rate, data bit., stop 
bits, parity, node number, and communications timers as appropriate. If necessary, use the 
495 codes to further optimize performance. 

App. 2.1.1 User Codes for Enabling a Protocol on a Port 

To enable a protocol on a particular port enter: 

4906 net * N 
Function: Sets protocol for network. 

Omit *N to just read the value 

Range: See Table below 
. . Default: NONE. All protocols must be explicitly configured by the user. 

Response: <net ID> protocol is <current protocol> 

N 
0 
5 

128 

If there is any error setting a protocol then the error response is made, and the prior protocol and operations 
are restored. If the configuration is successful the following things happen: 

All network parameters are set to their default values, and all diagnostics are cleared. These 
default values depend on the protocol. 

I 

If the new protocol is different than the old, all RCs using that device are completely cleared 
down. If the old and new protocols are identical, then only the diagnostic information is 
cleared. 

Protocol 
NONE 
MODBUSM ' 

LDL 
May only be used on one device 

If the new protocol is Modbus, RC scanning on the net is enabled. 

Otherwise - Net 4 
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Description 
device disabled 
Modbus Master 

Local Data Logging 

I 
Protocol Identifiers 

Nets 
All nets 
Net 1 or Net 2 on VCP card 

Net 2 only on VCP 
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If the new protocol is LDL then the prior LDL device (if any) is closed and output will 
resume on the new device with no data loss. 

If the old protocol is LDL and the new one is not, then all unprinted data will be lost. 

App. 2.2 Local Data Logger Specifics 
The Local Data Logger (LDL) interface (either serial or parallel) may now be tumed ONIOFF or 
reconfigured by the operator. If your LDL printer is interfaced via the Asynchronous Communications 
option (VCP Card), you may now set serial interface parameters to match the settings of your serial printer. 
The serial parameters of baud rate, data bits, stop bits and parity may be read and changed by programming 
codes. 

NOTE: The Local Data Logger now must be turned ON by the operator before any LDL ou@ut will be 
sent to the printer. LDL is set to OFF by factory default 

App. 2.2.1 Determining Your Local Data Logger Method of Interface 
There are two possible ways to interface a printer to the Verbatim for Local Data Logging - parallel or 
serial. The remainder of this section describes these two methods and the steps necessary to connect and 
configure LDL. 

Parallel interfaced printers are the most common type of printers and are usually the least expensive. Raco 
Verbatim autodialers always include a parallel interface for Local Data Logging at no extra cost. However, 
there is one disadvantage of parallel interfaced printers. The parallel interface requires that the cable 
between the Verbatim and the printer be short - about 15 feet maximum. 

Serial interfaced printers can have comparatively long cables - up to several thousand feet if the baud rate 
is derated with the increase in cable length. The major disadvantage of serial printers is that the serial 
interface usually increases the cost of the printer. 

Is Serial Local Data Logging a Possibility? 

Your Verbatim autodialer may have been configured at the factory with the Verbatim Asynchronous 
Communications Option. This Verbatim expansion card is sometime also called the Async. Com. Card and 
is label on the expansion circuit card as VCP. 

You may not have specifically requested this option. However, you may have received it as a result of 
ordering the Modbus PLC interface option. If your Verbatim unit does have the Async. Com. Card then it 
is possible to interface a serial printer for Local Data Logging. That is, if you are using the Async. Com. 
Card for just one Modbus (PLC) network connection then you may use the remaining network port to 
interface a serial printer for Local Data Logging. 

Required Cables 

Serial printers are interfaced via Raco cable VSER-01 (cable drawing is Owner's Manual Appendix G-2) 
connected to the modular jack J303 on the VCP card. (Refer to Owner's Manual Appendix F-4) 

The parallel interface for Local Data Logging uses Raco cable VPPC-1 (cable drawing is Appendix G-3) 
connected as per the instructions in section 2.3 of the Verbatim Owner's Manual. 
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App. 2.2.2 Turning ON LDL 
To turn ON the Local Data Logger interface press: 

4 9 0 6 Net * 128 enter 

Where Net is: 
2 for the Serial Interfaced LDL (Modular Connector J303 on VCP Card) 
4 for the Parallel Interfaced LDL (Dual-row Connector on Front Door) 

Note: * is the key labeled 'POINT' on the top portion of the key and '*' on the lower portion.. 

App 2.3 Setting Serial LDL Parameters 

Note: The following is not applicable to parallel interfaced LDL. 

To read the serial communication parameters for serial interfaced LDL press: 

4 9 0 0 2 enter 

To reset all serial communications parameters for serial LDL to factory defaults press: 

4 9 0 0 2 * enter 

To set the baud rate for serial interfaced LDL press: 

4 9 0 1 2 * N enter 

Where N, ifpresent, is 50,75, 110, 150,300,600, 1200, 1800,2000,2400,3600,4800,7200,9600, 
14400, 19200,28800, or 57600. All other values are ignored. 

To set the data bits for serial interfaced LDL press: 

4 9 0 2 2 * N enter 

Where N, if present, is 5 ,6 ,7  or 8. All other values will be ignored. 

To set the stop bits for serial interfaced LDL press: 

4 9 0 3 2 * N enter 

Where N, if present, is 0 for NO parity, 1 for ODD parity, 2 for EVEN parity, 3 for SPACE parity, or 4 for 
MARK parity. All other values will be ignored. 

App 2.4 LDL Notes and Exceptions 
NOTES: 
1) Factory defaults for serial interfaced LDL are: 9600 baud, 8 data bits, 1 stop bit, NO parity. 
2) Setting serial communications parameters applies only to printers interfaced via the Asynchronous 
Communications Option (NET 2). When a Local Data Logger printer is interfaced via the parallel printer 
interface (NET 4) there are no communications parameters to be set. 
3) Only one interface method, either serial or parallel, may be used at a time. Turning ON the serial 
interfaced LDL turns OFF the parallel interfaced LDL and vise versa. 
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App. 3 Programming Code 917 Removed But Features Still Exist 
The combined programming code for Phone Fault Detection & Automatic TonelPulse Selection has been 
removed. 

App. 3.1 Automatic Tone/Pulse Selection 
Automatic tonelpulse selection can no longer be configured by the operator. However, the Verbatim still 
performs automatic selection of tone or pulse dialing. 

The unit performs automatic tonelpulse selection only after the following events occur: 
1) power is applied to the unit and dialing mode had not been altered from default tone mode. 
2) the operator performs programming code 9 3 5 9 1 1 to set all programming to factory defaults. 
3) jumper blocks JB-3 or JB-5 shorted together for hardware reset. 

Notes: 
1) performing programming codes 9 3 5 9 or 9 3 5 9 1 1 or shorting jumper block IB-3 will erase all 
programming. 
2) If the operator has explicitly programmed the dialing mode (using code 901) cycling power or shorting 
jumper block JB-5 will nor change the dialing mode programming. 

If the Verbatim has automatically selected the dialing mode the resulting setting may be read by using 
programming code 901. And, as in all versions of Verbatim firmware, the operator may also use code 901 
to manually select tone or pulse dialing mode. Refer to the Verbatim Owner's Manual section 3.2 

App. 3.2 Phone Fault Detection 
Use programming code 916 to turn ONIOFF Phone Fault Detection. In prior firmware revisions 
programming code 9 16 was only used to set the Phone Fault Detection Interval. Now, also use code 9 16 to 
turn ONIOFF the Phone Fault Detection feature as follows: 

Turn Phone Fault Detection OFF by setting the Phone Fault Detection Interval to a value of 0. 
Turn Phone Fault Detection ON by setting any valid Phone Fault Detection Interval. 

To turn OFF Phone Fault Detection press: 

9 1 6 0 enter 

To turn ON Phone Fault Detection press: 

9 1 6 V enter 

Where: V a valid Phone Fault Detection interval of 0.1 hours to 24.0 hours. 

App. 4 Personal Identification Numbers 
The personal identification number (PIN) feature is provided as a way both to limit telephone access to the 
Verbatim autodialer and to provide an audit trail of acknowledgments. The use of PINs is always 
optional, and the default configuration omits them. PINs do not alter operations of the programming mode 
security feature (code 9 10) in any way. 

Each authorized operator is assigned a unique PIN to identify them. This PIN will appear in the printed 
Local Data Logger reports of telephone sessions and a l m  acknowledgments. The remainder of this 
section describes operations in more detail. 
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App. 4.1 PIN Operations 
A PIN consists of 1-5 digits. It is not possible to use any letters or other symbols. Up to 32 distinct PINS 
may be configured. 

Once any PIN has been configured, thereafter all over-the-phone sessions will require entry of a valid PIN. 
The session begins with the station ID message followed by a prompt to enter a PIN. The entry is made by 
pressing the DTMF keys, followed by the double pound-key tenination. 

This prompt is given a maximum of three times at 10 second intervals. If no valid PIN is entered, the 
Verbatim says good-bye and then hangs up. The calling sequence then proceeds as if the'call had not 
been answered at all. 

If a valid PM is entered, that event is logged and the session continues as standard. Entry of the PM does 
not automatically acknowledge anything. Use of the usual DRMF tones is still required. Any 
acknowledgments during the session will cause that operator's PIN to become associated with the 
acknowledgment status of the channel. That PIN will then be printed as part of any subsequent LDL status 
reports. Voice status reports omit this PIN information. 

Only the most recent PM to have acknowledged a channel (either ALARM or RTN) will be logged. Any 
operator working from the front panel is always given the PIN of 00000. Standard operations may be 
restored at any time by clearing all PMs (code 48*). 

App. 4.1.1 PIN Local Data Logger Output Examples 
The following text provides a sample of the LDL output when PINS are active. All PIN-specific entries are 
shown in boldface italics. The first segment shows a sample alarm session: 

ALARM MODE 13:39:10 Mon. 8/14/95 

Alarm session with phone #I. # is 1. 13:39:16 Mon. 8/14/95 

Valid PIN 50000 entered 13:39:39 Mon. 6/14/95 

Channel Status 

ALARM 

ALARM 

3 ALARM 

Acknowledgment for linked alarms via phone #I (1) PIN was 50000. 
13:39:46 Mon. 8/14/95 

HUNG-UP at 13:39:47 Mon. 8/14/95 

NORMAL MODE at 13:39:47 Mon. 8/14/95 

This next segment shows a sample phone-in session. Note that the PIN '00000' indicates operator 
acknowledgment from the front panel. 

CALL-IN MODE 13:41:52 Mon. 8/14/95 
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Valid PIN 50000 entered 13:42:02 Mon. 8/14/95 

Channel Status 

1 ALARM, Acknowledged by PIN 50000 

2 ALARM, Acknowledged by PIN 00000 

ALARM, Acknowledged by PIN 40032 

NORMAL 

HUNG-UP at 13:42:19 Mon. 8/14/95 

App. 4.2 Programming Personal Identification Numbers 
The following programming codes are provided for confi,ouring and controlling the PIN functionality. For 
security reasons, all commands in this group are available only from the front panel. If entered over the 
telephone, the error, enter program code response is made. 

48 ddddd 
Function Establishes 'ddddd' as a valid PIN. 

'ddddd' must consist of 1 to 5 numeric digits. 
Response P-I-N is dddddd (success) 

P-I-N exceeded (32 PMs already configured, invalid characters, too long, or '00000' is 
specified. 
Note The sequence '00000' is reserved to indicate any front panel operator. 

48 ddddd 
Function Deletes 'ddddd' as a valid PIN. 
Response P-I-N W is cleared '(success) 

P-I-N error (failure) 
Note Any channels currently acknowledged by PM 'ddddd' will thereafter appear 
acknowledged "by PM 00000". 

48 
Function Lists all PINS currently configured 
Response AII P-I-Ns programmed are ... list.. . (PMs currently configured) 

No P-I-N is programmed (No PMs currently configured) 

48 * 
Function Erases all PMs currently configured 
Response AII P-I-Ns programmed are cleared 

Note: This effectively turns off all PIN functionality. No more "acknowledged by PIN ....." messages will 
be logged. 

App. 5 Totalizer Alarm Reset Timers Now Affected by Programming Codes 904 and 
922 
In prior firmware revisions changing the setting of either code 904 (ReadlSet Alarm Reset Time) or code 
922 (Alarm Reset Timer OnIOff) had no effect on the alarm reset timers for totalizer alam channels. Now, 
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with Version 2.1 1, changing the setting of code 904 or 922 will clear the alarm reset timers for totalizer 
channels in exactly the same manner as for discrete and analog alarm channels. 

App. 6 Feature Codes 923 and 981 Now Mutually Exclusive 

Programming code 923 is used to program the Verbatim to cease the alarm calling sequence when all 
inputs have retumed-to-normal status. Programming code 98 1 is used to program the Verbatim to make 
calls to personnel when the inputs to channels with acknowledged status return-to-normal (no violation) 
These two features have now been made mutually exclusive. That is, setting one feature ON sets the other 
OFF. Refer to page K-5 for details on code 923. Refer to section E. 1 for details on code 98 1. 
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Troubleshooting Tips 

What's The Problem? 

Unit is dead: no lights or voice. 
If the unit will not respond to the ONIOFF key, verify that the battery is con- 
nected. Verify that there is 120 volts AC between the WHlTE and BLACK wire 
terminals on TS3. Verify that the fuse (1/4 amp slow blow) is not blown. 

Unit seems OK but will neither answer nor dial out on phone 
line. 
This assumes that you hear a voice report at the panel when you press CHECK 
STATUS. With the NORMAL light lit, test the phone line by pressing DIAL- 
OUT. The PHONING light should light and you should hear a dial tone. 

If you do not hear a dial tone, open the door of the unit and verify that relay K1 
is correctly seated in its socket, with its indentation mark facing downward. 
Check the phone line and its connection with a DC voltmeter andor a separate 
telephone handset. Verify the presence of about 50 volts DC between the RED 
and GREEN conductors on phone line terminal strip TS2. This voltage will 
drop to just a few volts when the Verbatim autodialer or other connected phone 
device goes off hook (PHONING light lit). 

If you do hear the dial tone after pressing DIALOUT, press the digits of a valid 
phone number. You should hear the loud clicks of relay K1 (for pulse dialing) 
or else the tones of tone dialing, as you press each digit. The dial tone should 
cease after you have entered the first digit. Continue until you have dialed the 
complete phone number. You should now hear the sound of ringing and 
someone answering at the other end. End the call by pressing NORMAL. 

Unit answers incoming calls, and also goes into alarm when it 
should and attempts to dial out, but does not reach dialed 
number. 
First, verify whether the unit is actually attempting to dial out, as evidenced by 
pulse dialing clicks or tone dialing sounds followed by message recital. If not, 
then see the separate problem below, "Unit does not go into alarm when it 
should". 

If your unit has previously been programmed for Automatic Tonehlse select 
(via code 91 7 2 or 91 7 3) and has been left connected to a phone line for several 
minutes, then you can assume that the correct dialing mode for your phone line 
has already been selected. Again, refer below to "Unit does not go into alarm 
when it should. " 
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If Automatic Tonehlse select is programmed OFF (via code 9 17 0 or 9 17 1) 
and you hear the clicks or tone dialing sounds, but the dial tone does not cease, 
perhaps your phone system requires the opposite mode of dialing (pulse vs 4 
tone) fiom its presently set mode. Read the present mode by pressing 
PROGRAM 9 0 1 ENTER. Then set the opposite by entering 9 0 1 1 (to change 
to tone dialing), or 9 0 1 0 (to change to pulse dialing). Then press NORMAL 
and repeat the manual DIALOUT procedure as described above. 

Verify that you have programmed complete phone numbers including any area 
codes or "1" prefixes that might be required to complete the call. 

Consider whether your phone system requires a prefix such as 9 to be dialed, 
followed by a delay period (to access an outside phone line) before dialing out. 
If so, see Section 3.2, " P r o & d g  Phone Numbers." 

Unit dials out, but will notanswer incoming calls. 
Check programmed ring delay by pressing PROGRAM 9 0 6 ENTER. If it is set 
for a number larger than one, the Verbatim autodialer is not supposed to answer 
until the corresponding number of rings has been received. Try setting it back to 
1 using code 9 0 6 1 ENTER. Ifthe unit still will not answer incoming calls but 
is able to dial out, try plugging a regular telephone into the same phone jack in 
place of the Verbatim autodialer and see if it rings. If the problem is not the 
phone line, try temporarily connecting test point C to test point D on the main 
circuit board, for a period of about 5 seconds and see if it "answers" with the 
PHONING light and a voice report, then call the factory for advice. 

Unit will not go into alarm when it should. 

This is usually the result of incomplete understanding of how the Verbatim 
autodialer manages alarms. 

For the Verbatim autodialer to go into Unacknowledged Alarm and Dial Out, a 
violation must be continuously present for the Alarm Trip Delay time. At least 
one phone number must be programmed. The unit must not be in the DIS- 
ARMED state. And, the channel that has the violation must not already be in an 
acknowledged alarm state, since acknowledged alarm status for a given channel 
(including power failure) precludes further activity on that channel until that 
status is cleared. Refer to Section 5, "Using Your Verbatim autodialer," for a 
discussion of how the unit manages alarms. 

To clear the acknowledged a l m  status of all channels including power failure, 
starting with the NORMAL light lit, press DISARMRE-ARM to get the 
flashing DISARMED indication, then press it again to r e - m  the unit with all 
acknowledged alarm statuses cleared. Now any violations lasting longer than 
the Alarm Trip Delay will cause unacknowledged alarms and dialing. 

-1 
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Unacknowledged alarm status is indicated by the corresponding channel 
number flashing. Acknowledged alarm status is indicated by the same light 
remaining on continuously without flashing. 

If you don't observe this, press PROGRAM and then press 7 0 1 ENTER to 
check your first phone number. Press 9 0 2 to check the Global (overall) Alarm 
Trip Delay. For the specific channel ZZ (2 digits) that you are attempting to 
create an alarm on, also press 6 ZZ to check for any longer Individual Alarm 
Trip Delay setting. 

Check the Normally Open/Normally Closed alarm criteria programming for this 
channel by pressing 5 ZZ. Make sure it is not set for No Alarm or for Run Time 
Meter, since these settings would not allow an alarm. Now, for example, if the 
channel is configured Normally Open, you will want to temporarily provide a 
Closed Circuit at its input to trip the alarm. You can directly read and verify the 
OpenIClosed status you are applying by pressing 0 ZZ 0. You may also use a 
DC voltmeter to trace your circuit connections. With the Verbatim autodialer 
turned on, an Open Circuit to a channel contact input reads 5 volts DC with 
respect to the "C" terminals or electrical ground. A Closed Circuit reads zero 
volts. 

Unit keeps calling when it should not. 

Be sure that the initial alarm call is in fact being acknowledged. The unit will 
specifically state "alarm is acknowledged" at the moment you successfully 
acknowledge the call. The unit will accept a tone acknowledge only following 
the prompting warble beep. 

Also, be sure that the alam violation has been corrected. Otherwise, even if the 
alarm is acknowledged, when the Alarm Reset period times out, dialing will 
begin again. 

Write down exactly what the unit recites when it gives the unwanted call. This 
provides valuable guidance as to the cause and correction of the problem. You 
may need to lengthen the Alarm Trip Delay in order to minimize nuisance 
alarms, particularly the power failure Alarm Trip Delay (code 920). If you hear 
an alarm message with the phrase 'how nonnal" added at the end, it means that 
the violation occurred long enough to trip the alann but has returned to normal 
by the time you are hearing the report. In the case of power failure, if the power 
has been restored by the time the message is being heard, the message will be 
"Power is on". The fact that power is mentioned at all lets you know that there 
has been a power failure lasting longer than the power failure Alarm Trip 
Delay. Power will continue to be mentioned in any phone call or front panel 
status check, until the Alarm Reset time expires. 
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Unit is continuously "locked" in on state, or is behaving 
erratically. 

Environmental factors such as lightning or power surges may have caused 4 

program lockup. With the unit turned on, use a screwdriver blade to momen- 
tarily connect the two pins on Jumper Block JB5 (see diagram Appendix H, p. 
H-26). 

If this does not return the unit to normal operation, next try jumping the 2 pins 
on JB3. This latter step will erase all user programming and recorded messages, 
so all user programming and messages will need to be re-entered. 

Phone Support Procedures 
Make sure you have the following before you call: 

Serial #: Found inside front panel. If you are not at the unit, call the unit 
up and enter program code 968. This will give you a number that our 
Customer Support Department can reference. 

Note the unit's spDtoms: Exact speech pattern, what it is saying, if it is 
calling or not. The more specific and accurate you are in describing the 
symptoms, the quicker the Customer Support Department will be able to 
diagnose and troubleshoot the problem. In many cases, it may save a 
return to the factory. 

THEN call 1 -800-449-4539 for Customer Support. 1 

Ifthe Customer Support determines that the unit needs to be sent to the factory 
for repair, you will be given a Return Materials Authorization (RMA) number. 

Returning Parts to Factory 
Pack all parts well! To avoid extra charges, return any removed chips card 
guides or daughter boards to the factory at the address below: 

RACO Manufacturing and Engineering Co. 
1400 62nd Street 

Emeryville, CA 94608 

Remember to: 

Put return address on package. 

Include a packing slip. 

Have serial # and RMA # handy when you call in for tracking. 

4 
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Verbatim Series DFP Autodialer 
The following is an instruction supplement for the Verbatim Series DFP 
autodialer. This supplement describes differences between the Verbatim Series 
DFP, and the Series VSS. 

The Series DFP is a modified Verbatim autodialer which omits the front panel 
keypad and some of the front panel LED indicators. The primary practical 
difference between the two models is that the programming for the Series DFP 
must be done over the phone, whereas programming for the Series VSS may be 
done over the phone or at the front panel. 

The enclosed diagram of the front panel of the Series DFP (p. A-2) replaces the 
Series VSS diagram on page 2-5 of this manual. A supplemental diagram of the 
inside view of the front door panel (p. A-3) is also enclosed, showing the 
location of the ONIOFF switch. 

The practical differences to consider in programming and using the Series DFP 
are explained below. 

Programming the Series DFP from a 
Remote Telephone 
All programming of the Series DFP Verbatim autodialer is done from a remote 
Touch Tone telephone. This method of programming the product is described 
in Section 5.7 of this manual, and it is also more briefly referred to at other 
places in the manual such as Sections 4.2 and 4.3. With the Series DFP, this is 
the sole applicable means of programming. Therefore an "advance" 
description of over-the-phone programming follows. 

When you call the Verbatim from any Touch Tone telephone, it will answer and 
begin reciting its message. At the end of each round of messages, you will hear 
a warble tone. If you press a command tone " 1 " immediately following this 
tone, you will the Verbatim autodialer will then be in Program Mode, and you 
will be prompted to enter a program code. 

A chart listing the program codes is located in Section 6.1 of this manual. This 
section also includes some guidelines for using the program codes, and a more 
complete description of the programmable items is located in Section 6.2. 

Program code entries generally consist of three digits, which may or may not be 
followed by additional followup values, before you complete the entry by 
pressing the # key twice. You will hear a spoken confirmation of each 
numerical tone digit as you issue it. There is no spoken response to the # or * 
key. 
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Verbatim Series DFP Front Panel Diagram 

Remote Alarm Dialina Monitor 
with Solid State ~ e s s a g i  Recording 

ON POWER 
FAIL 

LOW LINACK 
BAlT ERY ALARM 

0 0 
PHONING DISARMED 

Series DFP 

4 SPEAKER 

' A discharged battery may take up to a day to fully chage. During AC power failure, all Illuminated LED'S will 
Meanwhile, light may remain on. flash to conserve battery power. 
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Verbatim Series DFP Inside Front Panel ON/OFF Switch 

Inside view of front panel, showing ONIOFF switch 
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Note: 
The procedure of pressing the # key twice, is to be used in relation to all 
references throughout this manual to the term, "ENTER." 

In general, if you enter just the three tone digits followed by # #, you will hear 
the present setting or value for that program item. If you include additional 
values before the # #, the new value will replace the existing setting or value. 
In either case, the voice report will provide confirmation of the updated 
program setting or value. 

Sometimes there is need to include a decimal point or a minus as part of a value 
entry. Also, if you make a mistake as you are issuing tone digits, you will wint 
to cancel the entry. The conventions for these functions are as follows: 

To end a phone call after programming, press # # without any prior tone digit. -1 
The Verbatim autodialer will then issue a prompting warble tone which is an 
opportunity to re-enter a a 1 " if you did not really want to end the call. It will 
then say, "Goodbye," and end the call. 

CANCEL 

ENTER 

POINT 

MINUS 

Refer to Section 5.7 for a description of the other command tones that may be 
used in place of the a 1 " for special purposes. 

* * 

# #  

* 

# 

Programming a,nd Testing 
The following sections provide a sequential reference to this manual regarding 
the relevant differences and similarities in instructions for the Verbatim Series 
DFP. 

Resetting (Clearing) the Unit 

Caution: 
The following step erases all user programming including recorded messages 
so normally it is done only at initial setup. 
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Turn the unit on if it is not already on, via the switch at the rear of the front 
panel door. From a touch tone telephone, place a call to the phone number of 
the unit, and at the sound of the warble tone, issue a command tone " 1 " as 
described above. 

To clear the system of all programming, in program mode as described above, 
issue: 

9 3 5  9 # #  

As always, if you make an error in issuing tone digits, press * CANCEL and 
start again. 

Programming Phone Numbers 
Essentially the same as Section 3.2 in this manual. 

Programming Input Channels 
Essentially the same as Section 3.3 in this manual. 

Initial Testing 
Temporarily place all input signal sources into their alarm state, long enough to 
satisfy the alarm trip delay. The unit will begin dialing the first phone number, 
perhaps before you have managed to get all the inputs into an alarm indication 
state. You should hear the a dial tone and then the sound of ringing, and then 
the sound of someone answering the call. Testing consists in verifjmg that the 
call is actually received at the first phone number, and that all the alarm 
messages are recited. 

Your Verbatim Series DFP autodialer is now able to operate, having at least one 
dialout phone number programmed, and having its input channels configured. 
However, you may wish to record your own voice messages (Section 4) or 
perform special advanced programming items (Section 6) before referring to 
Section 5 on using your programmed Verbatim Autodialer. 

Recording Messages 
In Your Own Voice 
Essentially the same as Section 4 in the Owner's Manual, but following the 
guidelines for over-the-phone programming and recording. 
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Using Your Programmed 
Verbatim Autodialer 

Section 5.7 is largely replaced by the discussion in Section 4 regarding over- 
the-phone programming, except for discussion of the alternative command 
codesu2,"  " 3 , "  u 4 , " a n d u 0 . "  

Disregard Section 5.8. 

Remainder of the Ma,nual 
All other descriptions in this manual may be followed and applied to the DFP 
with no practical limitiations. 

Note: 
The lack of front panel programming has specific impact on some minor 
aspects of specific programming items, as follows: 

+ CODE 910: 

SECURITY ACCESS CODE No Security Access Code may be -1 
programmed since this could only be programmed from the front 
panel keyboard. 

+ When a delay between dialing digits is needed (as for pager 
applications), it will only be possible to insert one delay period, 
since this is done over the phone by pressing the # key, and if this 
were pressed more than once in succession it would be interpreted 
as a Cancel Entry command. Therefore to get the length of delay 
desired, use 92 8 to extend the duration of the single delay from 
its default value of one second, to whatever value is needed. 

+ CODE 926: 

EXIT DELAY FUNCTION The Exit Delay function is not 
applicable in the absence of the front panel keyboard. 

+ The SpeakerphoneIDialout function is not applicable in the 
absence of the front panel keyboard. 

+ There is no Parallel Printer Output. 

4 
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+ The speaker and microphone are present. However the 
microphone is limited to the function of optionally "listening in" 
since voice recording must be done via remote telephone. 

+ The OdOff function is controlled via the slide switch inside the 
front panel door. See diagram on page A-3 . 

Enhanced Telephone 
Interface Features 
The manual Section entitled, "Enhanced Telephone Interface Features," is 
generally applicable except that there is no front panel indication for telephone 
line failure. 
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Analog Connections 
Refer to the diagram @age B-10) showing the VAN analog boards for 
connection of analog inputs. Be sure you follow the indicated positive and 
negative polarity indications, except in the case of TS705 temperature sensor 
inputs, for which positive and negative polarity does not matter. Two signal . 

wires are required for each input. The terminal blocks can be unplugged for 
convenience. Because of the space constraints, it is best to use small gauge 
wire like telephone wire. If bulkier wire is needed outside the dialer, it is best 
to install a tenninal strip outside the dialer to make the transition from the 
bulkier wire to the more compact wiring going into the analog input connection 
points. 

Note: 
Take care to route the incoming signal wires to one side of the enclosure or 
the other so that they do not interfere with the front panel circuit board when 
the unit's door is closed. Also, try to route the analog signal wires away from 
power wiring to minimize noise pickup. 

Programming for Analog Channels 
Each analog input will need to be programmed to speciQ: 

1. The analog Input Signal Type (if other than standard 4-20 ma input). 

2. The numerical value to be spoken at a corresponding minimum signal 
level. 

3. The numerical value to be spoken at a corresponding maximum signal 
level. Items 2 and 3 amount to programming the translating scaling 
factors for each analog input. 

4. In many cases you will also want to program high and low setpoint limits 
for each analog input. 

5. You may also elect to replace the generic default voice message with your 
own recorded messages for any analog channel, as described in section 4. 
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Assignment of lnput Channel Numbers 
The unit automatically assigns the lowest channel numbers to whatever number 
of contact input channels exist on the unit (whether or not you are using them) -1 

and the analog channels are assigned channel numbers beginning with the next 
available number. 

For example, the first analog input on a unit with 24 contact inputs and 16 
analog inputs would be "channel 25" and the last analog input would be 
"channel 40". Note that since the unit's maximum LED display capacity is a 
total of 32 channels, on such a unit the final 8 analog channels would not have 
corresponding LED status indicators on the front panel. Further, note that on 
units with remote channels, the LED display may group inputs into a single 

' 

indicator. 

It is important that you have correctly determined the channel 'number assigned 
for each analog input channel before performing the following programming 
steps. 

Programming the lnput Signal Type 
(You may skip this step if you are using 4-20 ma inputs). 

The analog inputs are very flexible and can accommodate a variety of Input 
Signal Types, but the unit needs to h o w  which type each input is being used 
for a given analog input. Note that in addition to programming the Input Signal 4 
Type, the physical component configurations on the VAN plug-in circuit card 
must match the Signal Type used. Normally this will have been handled in the 
process of ordering the unit and will not require additional user attention. If 
there is any doubt about this, refer to the markings on the rear of the VAN 
circuit board. If there is still any question, refer to the markings you find and 
also your unit's serial number, when contacting the factory. 

+ To program the Input Signal Type for input channel ZZ: 
5 ZZ 7 N ENTER 

where ZZ is the two-digit channel number, and N is a single digit as 
follows: 

0 for a 4-to-20 rnilliarnp current loop in ut. This is the default 
setting, so if your inputs are 4-20 mil lamp current loops, you may 
skip this step. 

P 
1 for 0 to 1 volt DC signal input. In the case of larger signal levels, 

such as 0 to 10 volts DC, the hardware input circuitry on the VAN 
card will have been factory configured to pre-scale the signal to a 
range within 0 to 1 volt DC, and corresponding special scaling 
information will be provided to fit the particular application. 
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2 for a Raco Temperature Sensor input (sensor model TS705A), 
used to measure temperatures from -20 to +I20 degrees F. 

3 for additional types of special custom-specified signals. 

Summary of Codes for Input Signal Type 
0 (default) 4-20 ma current loop 
1 0- 1 volt DC 
2 Raco temperature sensor 
3 Other special inputs 

Programming the Scaling and Offset Factors 
This set of steps is not necessary for inputs using a Raco Temperature Sensor, 
since these values will be automatically inserted if the 2 is selected in 
the above step. 

In the above step, accepting the default parameter of 0 for 4-20 milliarnp inputs 
automatically provides for a spoken reading of 0.0 percent for the minimum (4 
ma) signal input value, and 100.0 percent for the maximum (20 ma) signal, until 
you enter different factors. 

In most cases, you will want to program the unit to give spoken reports in terms 
of the actual physical variables being monitored, such as water level in feet, etc. 
In general, you will need to determine the desired spoken numerical values 
corresponding to two widely separated (low end and high end) signal input 
values. Often this will be available from the overall system specifications. In 
other cases, this will be determined (or revised) based on actual on-the-spot 
observations. The Verbatim Autodialer offers the unique option of entering this 
scaling information based either on your particular system specifications (the 
System Specification method) or else on your real world observations (the Real 
World Method). Also, scaling information which you may have originally 
entered based on your system specifications may later be easily "fine tuned" 
based on real world observation. 

In addition, you may wish to record your own identifying message to replace 
the default message, as described in the message recording section of the 
manual. 
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Additional Perspective on Scaling Factors 
Analog Math 
It may be useful, in comprehending the process of establishing the scaling 

4 

factors, to visualize a graph which relates the water level in a tank to the input 
from a 4-20 ma transducer. To establish the relationship on such a graph, it is 
necessary to define two separate points, or coordinate pairs ideally at two 
widely separated points on the graph. For such a linear relationship any point on 
the "reading" (Y) may be calculated from the formula: 

where m is the gain and b is the zero crossing point or Input (ma -> offset. 
The gain may be calculated from: m=(y2-y 1 )/x2-x1) 

where xl, y l  is one coordinate pair on the graph and x2, y2 is the other. 

Therefore, when you have chosen to enter non-default coordinates you are in 
fact setting the gain factor. This gain factor is taken along with the input signal 
type you have chosen which will define both the gain and offset. 

Notice that each of the two points requires two separate coordinate pieces of 
information to define: the signal level and the corresponding water level. With 
two such points defined, an entire line or linear equation is defined, so that 
given any new signal level, we could use the graph to "look up" the 
corresponding water level. In operation, the Verbatim autodialer measures the 
signal level presented to it, and then calculates the corresponding physical 
value, all based on the line or linear equation defined by your entry of the high 
end and low end scaling information whether done by the System Specification 
Method or the Real World Method. 

d 
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Be sure that the correct Input Signal Type setting is entered as described above, 
because changing the Signal Type setting will overwrite the programming 
described next. 

System Specification Method of Programming Scaling 
Factors 

The following four codes must be entered to invoke scaling: 
4 For the low-end portion of the data for channel ZZ, enter the following 

pair of codes: 

5 ZZ 1 X.XXXX ENTER 

where X.XXXX is the low input signal value chosen, within the bounds of 
input signal type. 

5 ZZ 2 YYYY.YYYY ENTER 

where YYYY.YYYY is the desired spoken numerical value 

4 Then to complete the scaling factors for this channel, enter the following 
pair of codes for the high-end portion of the data: 

5 ZZ 3 X-XXXX ENTER 

5 ZZ 3 POINT ENTER 

for the high-end signal value 

for the high-end corresponding spoken value 

Note: 
For all analog value entries you may enter up to four digits before an optional 
decimal point, and up to four digits after, but simple entries (such as -20,3.45, 
500,4, etc.) work as well. 

Alternative Real World Method of Programming Scaling 
Factors 
If the system specifications for the scaling factors are not known, or if you wish 
to adjust a previous entry to reflect real-world as opposed to system 
specification conditions, wait until the input signal or the physical variable 
happens to be near the low end of the scale. Enter the following pair of codes: 

5 ZZ 1 POINT ENTER 
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which will automatically accept the present moment signal value as the low 
input signal value, rather than having to enter the value shown as X.XXXX 
above. Then, enter: 

5  ZZ 2  YYYY-YYYY ENTER 

where YlTY.YYYY is the corresponding low-end physical value which 
you observe in real-world terms. 

At another time, when the signal or physical variable is toward the high end of 
the scale, enter the following pair of codes: 

5  ZZ 3 POINT ENTER 

which accepts the present signal level as corresponding to the high-end physical 
value which you enter as: 

5  ZZ  4 YYYY.YYYY ENTER 

Example: 
It may already be known from your system's specification that for channel 6, a 
low-end signal of 4 milliamps corresponds to a desired spoken value of 34.5 
feet of tank water level. In such a case, you would use the System 
Specifications Method to enter: 

+ for 4 milliamps 

5  06 1 4  ENTER 

+ for a spoken reading of 20.5 

5 06 2  2 0 . 5  ENTER 

+ for 20 milliamps 

5  06 3 20  ENTER 

+ for a spoken reading of 34.6 

5  06 4 34.6 ENTER 

Then, suppose with the system in operation, you observe that the tank level is 
3 1.7 feet, but the Verbatim reports a value of 3 1.45 feet. The discrepancy will 
most likely be due to a discrepancy of the sensor's actual output versus the 
theoretical system specification. Regardless, to correct for it, keeping in mind 
that the signal is presently near the high end of the scale, you would use the 
Real-World Method, entering: 

+ To reference the present signal level 

5  06 3 POINT ENTER 

+ To recalibrate 3 1.7 as the corresponding spoken value 

5  06 4 31.7 ENTER 

L-J 
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Continue the example, there might also be a discrepancy toward the low end of 
the scale. Suppose on another day you observe a tank level of 22.5 feet but the 
Verbatim report 2293 feet. Since this signal is at the low end of the range, you 
would enter: 

POINT ENTER 

and 

5  06 2  2 2 . 5  ENTER 

Note: 
These Real-World Method adjustments did not require you to measure any . 
actual signal levels! 

From that time on, assuming that the sensor maintains its calibration and has a 
linear output, the spoken value should track the actual value very closely. The 
Verbatim itself is much more accurate and consistent than almost any sensor 
available to connect to it. Note that the signal does not need to be exactly at the 
end of its range (e.g. 4 ma or 20 ma) for these programming steps. However, in 
general the wider the spread between the signal levels used, the better informed 
the Verbatim will be to reflect the actual relationship between the sensor's 
output and the real value being measured. 

Note: 
While the unit reports with very high accuracy and resolution, you do not 
need to enter your programming value to the same high degree of accuracy 
unless you choose to. 

For TS705 Temperature Sensor Inputs 

Selecting signal type "2" (TS705 sensor) will automatically load scaling factors 
as describe earlier. However, these automatically loaded scaling factors are not 
adjustable. If you want to be able to do Real World calibration adjustments for 
temperature sensor inputs, then instead of selecting sensor type "2", select 
sensor type "1" (0-1 W C  input) and enter scaling factors as follows: 

5 ZZ  7 1 ENTER (Selects signal type 1) 

5  ZZ 1 .843 ENTER 

5 ZZ 2 - 1 9 . 8  ENTER 

5 ZZ 3  . 3 1 6  ENTER 

5  ZZ  4 1 2 0 . 1  ENTER 
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+ To tum off (disable) a high or low analog setpoint, while still leaving the 
channel able to report readings, enter a setpoint value of -0 for that 
particular setpoint. If you try to enter a setpoint value outside a wide 
signal range, the Verbatim will say "Error in number." 

4 
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This gives the same scaling factors as would otherwise automatically result 
from selecting signal type 2, but it allows for subsequent adjustments using the 
Real-World adjustment method. 

Programming High and Low Analog Setpoints 
You should first enter the gain, offset and scaling factor programming described 
above before entering setpoints. Later, if you adjust the factors as described 
above, you may also need to adjust the setpoints correspondingly. Changing 
setpoint values after scaling is set could cause changes in the scaling values. 

+ To program a low limit setpoint for channel ZZ, use code: 

5 Z Z  5 X.XX ENTER 

Note: 
I X.XX is the desired setpoint in terms of spoken units, rather than in terms of 

the signal value. You do not need to enter all four possible leading and trailing 
digits. Simple entries like 7 and 3.68 work as well. 

+ To program a high limit setpoint for channel ZZ, use code: 

5 ZZ 6 X.XX ENTER 

Thereafter, whenever the measured value exceeds the setpoint for a continuous 
period exceeding the alarm trip delay, the unit will go into unacknowledged 
alarm and begin dialing to report the specific violation, also reporting the 
current measured value. As with contact inputs, if the input is no longer in 
violation at the moment of the report, the phrase "Now Normal'' will be 
appended to that channel's report. 

+ To check an existing setpoint value, use the above codes but omit the 
value (X.XX). 

+ To tum off (completely disable) an unused analog channel so that it will 
not be included in status report, enter code: 

5 ZZ 0 ENTER 

where ZZ is the 2-digit channel number. 

+ To tum the channel on again, you must enter some high or low setpoint 
value for that channel. 



Analog Signal Input 

Note 
The scanning-time required by the unit to check all analog readings against 
established setpoints increases with the number analog channels. With 16 
channels, the time can total on the order of one second, and this imposes a 
limit on how fast the unit can detect analog setpoint violations. Normally, this 
will not be noticed unless you set Alarm Trip Delays of less than two seconds, 
and there is no effect on the trip delay for contact channels in any case. 

Refer to the following section for recording the corresponding voice messages 
other than the spoken numerical values. 

Summary of Analog Programming Codes 
Code Description 
Signal Type: 
5 Z Z 7 N  Select input signal type. 0 is default for 4-20 ma 
Scaling: 
5 ZZ 1 X.XX or POINT Low end signal value 
5 ZZ 2 YYlT.YYlT Corresponding low end spoken value 
5 ZZ 3 X.XX or POINT High end signal value 
5ZZ4YYYY.YYYY Corresponding high end spoken value 
Setpoin is: 

5 ZZ 5 X.XX Low alarm limit setpoint 
5 Z Z 6 X . n  High alarm limit setpoint 
5 ZZ 5(6) -0 Disable low @ugh) setpoint 
Disable Channel: 
5ZZO Turn off (disable) channel ZZ 

Recording Speech Messages for Analog Channels 
This information supplements the basic information in the manual on recording 
speech messages. ~ e f e r  to that information before attempting to record any 

- 

speech messages. 

For analog input channels, the default message is "The present channel N 
reading is ..." 
For any analog inputs, in place of the default messages you may plan to record 
a preamble message of the general form "The total water flow in gallons is" or 
"the main tank water level in feet is." 

Use program code 1 ZZ to record the analog preamble message. 
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'UNITS EQUIPPED FOR 16 ANAUX; CHANNELS WILL REQUIRE 2 VAN CARDS. 
THE SECOND (UPPER) CARD W I L L  BE FOR THE HIGHER NUMBERED ANALOG 
CHANNELS. THE SECOND VAN CARD . I F  ANY WILL HAVE I T S  JBSO JUMPER 

fi= STRAP I N  THE UPPER POSITION.  
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If Analog Inputs Do Not Work Correctly 
Recheck programming settings, especially the Input Signal Type setting. Verify 
that the polarity of your input connections is correct. 

In the case of 4-20 ma input, does the spoken value always reflect a 0 ma signal 
level? If so, the problem is presumably with the connection or the signal source. 
Use a DC meter to verify that both sides of the offending input are within 10 
VDC of ground. A 4-20 ma current loop input should give a meter reading of 
about .07 volt per milliamp of current as measured across the two signal input 
terminals. 

Are other instruments included in the same current loop? If' they read correctly, 
temporarily disconnect the input to the Verbatim Autodialer. This should throw 
the readings of the instruments off scale. If' there is no such effect, your wiring 
is not including the Verbatim autodialer in the loop. Verify that the type of 
signal source agrees with the physical configuration on the VAN card according 
to the marking on the back of the card. 

B.1 .I 0 Troubleshooting Analog Grounding Problems for 
Verbatim Analog 
The most common analog signal type in use in the Verbatim marketplace is 
current loops, wherein the signal is a controlled DC current ranging from 4 to 
20 milliamperes. 

The loop consists of a current transmitter (consisting of a transducer and a 
supporting power supply which may or may not be packaged into one unit), and 
one or more receiving devices which measure and respond to the current signal 
they detect on the loop. The power supply voltage is typically 24 volts DC. 

The terms "transducer" and "transmitter" are used interchangeably. The 
transmitter's job is to ensure that the current level accurately reflects the 
physical parameter which the transducer is measuring (typically a pressure or 
liquid level), regardless of what impedance it sees in the loop. 

In order to do this, it presents whatever voltage across its terminals is needed to 
achieve the correct current flow. This voltage must be great enough to 
accommodate the total resistance in the loop. The typical resistance 
contribution presented by each receiving device is 250 ohms. However, the DC 
resistance presented by the Verbatim analog inputs is around 70 ohrns (49.9 
ohm precision resistor plus two 10 ohm surge standoff resistors). 

In theory, all elements in the loop are isolated from any connection to electrical 
ground. This is intended to eliminate concerns about errors in the signal caused 
by conflicting ground or other conflicting connections. 
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In practice it is not unusual to have some element of the loop in fact tied to 
ground or to some other voltage source away from ground -- or if not directly 
tied, at least limited in its ability to depart from the ground or other voltage. As 4 
long as only one element in the loop is so committed, there is no problem since 
the other elements can freely accommodate as needed. 

The Verbatim has its own limitations in this respect. It can only accommodate 
a departure from ground voltage potential, of 8 volts nominal, before its 
protective tranzorbs begin to conduct and clamp the signal. Such clamping 
when in direct conflict with some other voltage commitment in the loop, will 
not only cause incorrect readings by the Verbatim, but also cause the other 
elements in the loop to read and respond incorrectly. 

This ability to accommodate departures of both sides (positive and negative) or 
the analog signal input, is called the common mode input voltage range. A truly 
isolated input would have as much common mode input voltage range as the 
voltage limitation of the isolation, typically over 1,000 volts. 

The reason we do not provide isolated inputs is because it is bulky, and 
expensive to achieve accurate translation across the isolation barrier. Also, 
these days there has been a large shift to transformer and capacitive coupling 
schemes to achieve DC isolation, but these provide almost zero protection 
against the fast rise time transients induced by lightning. So, we need to be able 
to troubleshoot when a customer places one of our analog inputs into a current 
loop where there is another conflicting voltage commitment. 

When this problem occurs, the customer will typically report that his loop 
works but is thrown off when our analog input is placed in the loop. Sometimes 
the disturbance takes the form of not just altering the DC current but causing 
parasitic oscillations in the loop. It may not be easily discernible whether the 
disturbance is or is not taking the form of a parasitic oscillation. Regardless, 
temporarily ungrounding the dialer or unplugging the analog card, will usually 
eliminate the disturbance. 

The procedure for troubleshooting and correction of this problem is generally as 
follows: First we need to find out as much as we can about any preexisting, 
conflicting voltage commitments. To do this, have the customer unplug the 
card or unground the dialer so that the loop is not disturbed, and then use a 
voltmeter to check both the AC and the DC voltage readings at each node 
around the loop, with respect to electrical ground. 

We hope there is not much AC signal present. If there is a strong enough AC 
component on top of the DC voltages, there will be disturbance to the extent 
that the peak level in the AC waveform exceeds the common mode input 
limitation of our analog input. In such a case the cause of the AC component of 
the signal needs to be found and eliminated, if the following procedure does not 
lead to a good result. 

4 
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1 However, it is possible and even likely, that an observed AC signal is merely a 
"softly" induced hum that holds no sway when it meets any clamping 
introduced by our analog input. With this in mind, it may be best to defer even 
taking AC reading until after the DC oriented methods have proven 
unsuccessful. 

With the main focus being the DC voltage readings, we are looking at some 
point on the loop that is much less than eight volts DC away from ground, and 
that is where the Verbatim input should be relocated in the loop. Chances are 
good that the Verbatim had previously been placed at a point on the loop well 
away from ground potential and that the relocation will end the problem. 

An added step that may be useful in addition to the two sets of voltage readings 
(AC and DC), especially if the voltage readings seem to be erratic, is to have the 
customer use a jumper wire to temporarily connect some candidate point in the 
loop to electrical ground, and observe whether the loop is disturbed by this 
temporary grounding. If it is not, that is a good place to locate our input in the 
loop. In fact, this approach can be used without taking voltage readings at all. 
But if it does not work, then we do want the voltage readings in order to best 
understand what is going on. 

Occasionally, something in the loop will cause there to be no available point in 
the loop that is close to ground potential. In such cases, if this cannot be 
changed, then the customer will need to install an optical isolator between the 
loop and our inputs. The customer may be referred to: Action Instruments, 
San Diego, CA, (6 19) 279-5726. Isolators cost $300 per loop. 
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Remote Supervisory Control (VRSC) 
Output Installation and Operation 
Instructions 
This option allows you to turn connected equipment on and off from any remote 
Touch Tone telephone, or from an non-Touch Tone telephone with the use 0f.a 
portable tone generator. Option VRSC-4 provides 4 outputs, VRSC-8 provides 
8 outputs. The unit's voice guides and codinns your operations. Advanced 
features such as programmable length momentary activations are included. 
Control operations may also be performed from the unit's keyboard. 

Connections are normally made by means of optically isolated solid state relays 
housed in a separate Output Relay Enclosure which requires its own 120 VAC 
power connection. In some situations, the user may choose to make 
connections directly to the transition outputs within the main unit. 

If your unit was not originally equipped with this option, refer to the separate 
instructions for adding this option. 

Mounting and Wiring Connections for Remote 
Supervisor Control 
If you are using the separate Output Relay Enclosure normally supplied with 
this option, mount the enclosure within 3 feet of the Verbatim Autodialer, and 
make your output connections to the left hand row of terminal strip points 
within the separate enclosure, as shown in the diagram of the VRSC Output 
Relay Enclosure. Be sure that the correct type of plug-in Opto 22 relays are in 
place. The available types are: 

Type Value 
OAC5 12 to 140 VAC, 2 amps 
OAC5A 24 to 280 VAC. 2 amps 
OAC5A5 120/240 volt AC, Normally Closed 
ODC5 5 to 60 VDC, 2 amps 

ORR 5 Reed relay dry contact output 
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Control 8 
output* 

Control 7 
output' 

Control 6 
output* 

r 
r 

Control 5 
output' 

Control 4 
output* 

Control 3 
output' 

Control 2 
output' 

Control 1 
output* 

RSC Supervisory Remote Control Output Box Diagram 

OUTPUT MODULE TYPES: 

0AC5 12 to 140 VAC, 2 amps 
OAC5A 24 to 280 VAC, 2 amps 
ODC5 5 to 60 VDC, 2 amps 
ODC5A 5 to 200 VDC, 0.67 amps 
0RR5 Reed Relay Output 

If DC output modules are 
used, the lower terminal is the 
positive terminal,' for each 
control output. 

Modular Cable "8" to /C 0 
jack "B" in autodialer 

Modular Cable "A" to /, 
jack "A" in autodialer 

Connect 120VAC here 

4 
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Unless ordered otherwise, type 0AC5 is normally provided from the factory. 
Connect 120 VAC power as shown on this same diagram. Route modular 
"Cable A" through one of the entrance holes on the bottom of the Verbatim 
Autodialer, and plug it into 530 1 (the right-hand jack on the VCP circuit card, 
see diagram). The 8-output VRSC-8 option also includes a second modular 
"Cable B", connect this to the adjacent jack J302 on the VCP circuit card. 
Avoid routing these cables alongside power wiring and route them so that the 
front panel circuit board does not pinch them when the door is closed. 

Optional Direct Connection Without Use of Output 
Relay Enclosure 
The outputs on the VCP circuit card are NPN transistor open collectors capable 
of switching up to 12 volts DC at up to 500 ma, and thus these outputs may in 
some cases be connected directly to logic inputs of logic controllers, etc, 
although external pullup resistors may be required. Consult Raco for details. 
The color codes for VRSC cables "A" and "B" are: 

Cable Color Code 
Cable A 
Common Return Black 
Output # 1 Red 
Output # 2 Green 
Output # 3 Yellow 
Output # 4 Blue 
Cable B 
Output # 5 Red 
Output # 6 G r e e n  
Output # 7 B l u e  
Output # 8 Ye l low 

Remote Supervisory Control Operation 
+ To check the onloff status of output # N, use program code 

9 5 N ENTER 

where N is a 2 DIGIT output number (e.g. 0 1 for output # 1). 

+ To turn output # N ON, use program code 

9 5 N 1 ENTER 

+ To turn output # N OFF, use program code 

9 5 N 0 ENTER 
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+ To turn output # N on for a specific number of seconds, use code 

9 5 N 2 XXXXX ENTER 

where XXXXX is the desired number of seconds, from 1 to 99999. 

+ To turn output # N off for a specific number of seconds, use code 

9 5 N 3 XXXXX ENTER 

where XXXXX is the desired number of seconds, from 1 to 99999. 

+ To establish a default pulse time duration in seconds for a given output N 
(2 digits), use code 

9 5 N 9 XXXXX ENTER 

where XXXXX is 1 to 99999 seconds. 

+ Alternatively, to establish a default pulse time duration in minutes, for 
individual output N (2 digits), use code 

9 5 N 8 XXXX ENTER 

where XXXX is 1 to 1666 minutes. 

Then you may use code 9 5 N 2 (or 3) without need to enter the digits. 
The unit will use the pre-stored value for that output's pulse length. 

+ To hear a report of the odoff status of ALL outputs in one operation, use 
program code 

9 5 0 0 ENTER 

+ To tum ALL outputs OFF in one operation, use code 

9 5 0 0 0 ENTER 

+ To turn ALL outputs ON in one operation, use code 

9 5 0 0 1 ENTER 

+ To establish a default pulse time duration for ALL outputs in one 
operation, use code 

9 5 0 0 8 XXXX (XXXX = 1 to 1666 minutes) 

or 

9 5 0 0 9 XXXXX (XXXXX = 1 to 99999 seconds) 

4 
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Warning: 
Because the devices under control would not normally be operational during 
AC power failures, the Output Relay Enclosure does not include battery 
backup for the output relays during AC power failures. Upon restoration of 
AC power, the outputs will return to the state dictated by the Verbatim 
Autodialer. 

When the Verbatim Autodialer itself is first turned on, and at certain other 
times when a microprocessor reset occurs, all the outputs will be turned ON 
for a fraction of a second, before assuming the state dictated by the Verbatim 
Autodialer. In some installations this could cause problems, and in such cases 
external time delay relays or other measures may be required to prevent ' 

unwanted momentary activation of controlled devices. 

MM are the minutes (09 for 9 minutes) 

SS are the seconds. Entry of SS is optional. 

+ To clear the time and date back to 00:00:00 on 01/01/89. 

935 7 ENTER 
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1 Local Data Logger (Local Printer) Option 
If your unit was not originally equipped with this option, refer to the separate 
instructions for installing this option. (See Section 2.3 for LDL parrallel). The 
local printer will automatically print out each activity that occurs: alarms, 
acknowledgments, programming entries, inquiry calls, etc.. A time and date 
stamp will be included with each report. The local printer may be either serial 
or parallel as discussed below. 

Serial Printer lnterface 
If your printer was obtained through Raco, it will have been properly 
configured and tested at the facto ry... 

If it was purchased independently, refer to the printer's instruction manual 
to configure it for 9600 baud, 8 data bits, 1 stop bit, and no parity. 

Improper configuration settings will result in "garbage" being printed, or 
possibly no printing at all. 

The printer must have a "serial" input. 

Printers not specified by or purchased through Raco are not guaranteed to 
be compatible for this application. 

Connect the DB-25 connector end of a Raco SER-01 cable (the specific 
type required will depend upon the printer type) to the input connector on 
the back of the printer. 

Route the small "modular" plug end of this same cable through one of the 
holes at the bottom of the Verbatim Autodialer, and plug it into modular 
jack J303 located near the left side of the Verbatim Autodialer, on the 
vertical VCP circuit card. 

Avoid routing this cable alongside power wiring, and route it so that the 
front panel circuit board does not pinch it when the door is closed. 

Parallel Printer lnterface 
Some newer models of the VSS Series autodialer have a standard Parallel 
Printer Interface. This interface is accessed via the parallel printer port located 
on the inside of the unit front panel door. This printer port is already activated. 
(See Section F.3) 
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+ To activate this port, attach a RACO VPPC-1 Parallel Printer Cable (or 
equivalent) to the front panel port and to the parallel port on your printer. 

4 
Caution: 

Attach the parallel printer cable to the VSS front panel port with the "red 
striped edge" on the right side. If you connect any other way, you may 
damage the parallel connection on your printer. 

Time and Date Setting 
Time and date may be set or corrected with the following programming code . 

entries: 

+ To check the date 

941 ENTER 

+ To set the date 

941 MM DD YY D ENTER 

where: 

MM is the month (03 for March) 
DD is the date (07 for the 7th day of the month) 
YY is the year (89 for 1989) 
D is the day of the week (1 for Sunday, 2 for Monday, etc.). Entry 4 

of D is optional. 

+ To check the time 

942 ENTER 

+ To set the time 

942 HH MM SS ENTER 

where: 

HH are the hours in military time (13 for 1 PM) 

MM are the minutes (09 for 9 minutes) 

SS are the seconds. Entry of SS is optional. 

+ To clear the time and date back to 00:00:00 on 01/01/89. 

935 7 ENTER 

Printout at Regular Intervals 
The unit may also be programmed to automatically log (printout) all input 
conditions at regular intervals, by entering code: 

--1 
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9 4 3  XXX-X ENTER 

XXX.X is the desired printing interval in hours, fkom 0.1 to 999.9. 

The first such printout will occur when the period elapses, rather than 
immediately upon programming. 

+ To check programmed printing interval 

9 4 3  ENTER 

+ To turn off regular interval printing function 

9 4 3  0 ENTER 

+ To printout All User-Entered Programming 

9 4 4  ENTER 
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Data AcquisitionICentraI Data 
Logging 

The following section describes commands used to configure features of the 
Data Acquisition/Central Data Logging options. The software is called 
SCADA. 

Return To Normal (RTN) Calling 
You may program the unit to place calls upon an input returning to its normal 
state. This applies only to channels which have become acknowledged alarms. 
Return to Normal (RTN) calls may be placed to people, to a SCADA Central 
Station or to a Central Data Logger (CDL) printer. 

+ There are three modes of calling for RTN calls: 
Mode 0 = Data only 
Mode 1 = Voice only 
Mode 2 = Data and Voice 

Return-to-normal (RTN) calls on units NOT configured for SCADA or CDL 
will always be mode 1, Voice only. RTN calls on SCADA or CDL configured 
units may be mode 0, mode 1 or mode 2. If mode 1 is set on SCADAICDL 
units then data calls to the SCADA Central Computer or CDL printer will be 
skipped. (See Appendix K for a discussion of the Return-to-Normal modes of 
operation.) 

+ To program Return to Normal Calls, press: 

Where V is one of the following: 

0 = OFF - No return-to-normal calls will be made (Default is OFF) 

0 1 = ON - Return-to-normal calls will be made for channels in the 
ALARM, ACKNOWLEDGED state whose input returns to normal 
(non-violation). 

2 = used to manually reset all return to normal channel status - 
does not affect the return-to-normal calling ONIOFF state above or 
the calling modes below. 

3 = Sets return-to-normal mode to mode 0 - makes return to 
normal calls only in data mode to the SCADA Central Computer 
or to Central Data Logger Printer Entering this parameter does not 
affect the RTN ONIOFF state. 
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4 = Sets return-to-normal mode to mode 1 - makes return to 
normal calls only in voice mode (NO data calls to the SCADA 
Central Computer or Central Data Logger Printer. Entering this 4 
parameter does not affect the RTN ONIOFF state. 

5 = Sets return-to-normal mode to mode 2 - makes both data and 
voice calls upon return to normal. Entering this parameter does 
not affect the RTN ONIOFF state. 

Quick Intercall Delay & SCADA Units 
Connected to Cellular Phones 
This section discusses two different but sometimes interrelating topics 
regarding SCADA configured autodialer/RTU units. One topic is the different 
ways in which the intercall delay operates in SCADA units. The other is the 
ability to interface SCADA units over cellular phones. 

Units configured for SCADA operation may place and receive calls via cellular 
telephones instead of standard dial-up telephone lines. If purchased from 
RACO, the combination of autodialer/RTU, dial-up adaptor and cellular 
transceiver is called the CELLULARMm package. 

CELLULARMm autodialers/RTUs may be used in cases where land lines are 
not available but cellular service is available in a particular area. 
CELLULARMm units function nearly identically to land line based dial-up 
interfaced units. 

Exceptions 
The intercall delay (time between calls) functions somewhat differently on 
SCADA units than on non-SCADA units. On SCADA units a shortened 
intercall delay takes effect under certain circumstances. These circumstances 
are: 

1) There is a fixed, non-adjustable intercall delay of 35 seconds between: 

a) multiple attempts at data calls to the SCADA Central Computer. 

b) the last personnel (voice) number and "wrapping around" to the data 
number again. 

2) The is also a special adjustable quick intercall delay taken only between the 
progression from data calls to the first personnel (voice) call. 

The quick intercall delay is set to 35 seconds by default. The usual intercall 
delay taken between between one personnel number and the next personnel 
number is 2.0 minutes by default. 

-1 
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The purpose of the quick intercall delay is for more expedient in transitioning 
from data calls to voice calls. However, in certain cases the quick intercall 
delay may actually interfere with attempts to call the autodialer/RTU for 
acknowledgement. This is especially true for cellular interfaced units. 

Cellular phone calls often take substantially more time to connect to the called 
party. Therefore, on cellular interfaced units you may need to lengthen the 
quick intercall delay to allow a longer time "window" for acknowledgement 
calls from the SCADA Central Computer. 

+ To set the quick intercall time, press: 

919  V 

Where V is 35 to 999 secs. 
Default is 60 secs. 

Note: 
Available ONLY on units with fmnware revision between V1.36 to V1.99. 
Applies only when the autodialerRTU is advancing to the first voice number. 
Does NOT apply to data call retries, calls between successive voice numbers 
or wrap-around from last voice number to data calls again. 

Acknowledgment Calls To The SCADA 
Central Station 
Units configured for SCADA operation may be programmed to make calls to 
the SCADA Central Computer to report alarms which were acknowledged by 
personnel. Alarm Acknowledgement which occurs during calls to personnel or 
when personnel call the unit will prompt a sequence of Acknowledgement calls 
made to the SCADA Central Computer. The purpose of Acknowledement calls 
is simply to log the event of alarms being acknowledged by personnel. 

+ To program the unit for Acknowledgement Calls, press: 

982 V 

Where V is one of the following: 

O= OFF - (Default) 

1= ON - Make Acknowledgment calls 

2= resets all alarm acknowledgement call status - inhibits all 
further attempts for this alarm acknowledgement occurence. 
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Modem Automatic Speed Select for 
SCADA units 4 

Automatic speed selection of 1200 baud or 300 baud may be programmed ON 
or OFF. When programmed ON, the unit will attempt to make data calls at 
1200 baud first. If 1200 baud cannot be automatically negotiated with the 
SCADA Central Computer's modem, fallback to 300 baud will occur. When 
programmed OFF, the modem speed will be determined by the 984 command 
(below). 

Exception 
In some cases, 1200 baud may not provide reliable data communications due to 
phone line noise, etc. If necessary, use this command to force the unit's modem 
to use one specific speed only. 

+ To program the Automatic Speed Selection, press: 

983 N 

Where N is 1 (ON) or 0 (OFF) 
Default is 1 

Note: 
This command is not applicable to Central Data Logger units. 

Modem High Speed or Low Speed 
Selection 
When the unit is programmed with Automatic Speed Select OFF use this 
command to fix the modem speed at either 1200 or 300 baud. 

+ To program the (non-Automatically selected) Modem Speed, press: 

984  N 

Where N is 1 (1200) or 0 (300) 

Note: 
When Automatic Speed Select is set to ON (command 983) this command has 
no effect on modem speed. 
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Number of Data Call Attempts Before 
Tripping a Communications Alarm 
The autodialer can make multiple attempts to communicate in data mode to the 
SCADA Central Computer or to the Central Data Logger (CDL) printer. When 
all attempts to establish data communications have failed a Communications 
Failure Alarm will be tripped. If the unit is able to make voice calls (i.e. more 
than just the 1st phone number programmed) the Communications Alarm will 
be announced to personnel along with the usual alarm and status report 
messages. When a calling sequence is ended, for example by alarms getting 
acknowledged, the Communications Alarm is cleared. 

If the Communications Alarm persists and successful data communications to 
the SCADA Computer or CDL printer is eventually established a 
Communications Alarm message will be logged and/or printed. After a 
Communications Alarm is logged and/or printed it will be cleared. 

+ To set the number of attempts before tripping a Communications Failure 
Alarm, press: 

985 N 

Where N is 1 to 10 
Default is 3 

Note: 
If Automatic Speed Select is set ON the unit will actually make twice the 
programmed number of attempts before tripping a Communications Alarm; N 
attempts at 1200 baud and N attempts at 300 baud. 

Answer Mode - VOICE ONLY or 
DATA-TO-VOICE 
Most calls made to an autodialer/RTU will be polling calls from the SCADA 
Central Computer. By default the autodialer/RTU will be expecting a data call 
and answer with a modem answer tone. This is called DATA-to-VOICE 
answer mode. P e r s o ~ e l  wishing to call an autodialer/RTU to get voice reports 
can just wait through the modem answer tone for a few seconds for the unit to 
fall back to voice mode and begin speaking. 

The autodialer/RTU may also be programmed for VOICE ONLY answer mode. 
In VOICE ONLY mode the unit will never answer with a modem answer tone 
and voice annunciation will begin immediately upon answering. 
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Programming an autodialer/RW for VOICE ONLY defeats polling calls from 
the SCADA Central Computer since the unit will only answer by voice and not 
assert a modem answer tone. However, VOICE ONLY answer mode does not 4 
affect data calls made FROM the RTU to the SCADA Central Computer or 
CDL Printer. 

If your SCADA Central Computer is not operational you may wish to program 
the answer mode to VOICE ONLY. Customers who purchase the SCADA 
option for their autodialer/RTUs in advance of installing their SCADA Central 
Computer should use this programming command to make the unit function as a 
non-SCADA networked autodialer. In addition to p r o ~ ~ n i n g  the answer 
mode to VOICE ONLY make sure there is no 1 st phone number programmed 
(The 1st phone number does data only calls to the SCADA Computer.) 

+ To program the Answer Mode, press: 

986 N 

Where N is 0 (default) for DATA-to-VOICE or 1 for VOICE ONLY 

/ 1 Note: 
Does not apply to Central Data Logger (CDL) units. CDL units never receive 
polling calls and always answer in VOICE ONLY mode. The 1st phone number 
must be programmed to call the CDL printer. 

4 
DATANOICE Autocall Calls for SCADA & 
Central Data Logger 
Autocall calls may function substantially the same in SCADA and Central Data 
Logger (CDL) units as in standard, non-SCADA units. However, different 
operating modes of Autocall may be programmed in addition to the usual 
Autocall functionality. * 1 Exceptions: 

Autocall calls may be restricted to only calling the SCADA Central 
Computer or CDL printer. Also, Autocall calls may be restricted to calling 
just the personnel numbers programmed into the unit (i.e. no calls to 
SCADA Computer of CDL printer). And finally, Autocalls may call both 
personnel numbers and SCADA Computer or CDL printer numbers. 

Autocall calls made to the SCADA Central Computer or CDL printer 
result in logging and printing of the Autocall session. No 
acknowledgement is required or is possible. 

Autocalls calls made to personnel numbers will be standard voice 
annunciation sessions. 

-1 
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+ To program the DATANOICE Autocall mode, press: 

9 8 7  N 

Where N is 0 to 2 

0 = (default) Autocall Calls made to SCADA Central Station only 

1 = Autocall Calls made to personnel numbers only 

2 = autocall Calls made to all numbers 
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MODBUS Interface 

This section covers the PLC specific functions of the Verbatim autodialer. It is 
assumed the reader is already familiar with the basic operation of the Verbatim 
autodialer. If this is not the case, please take the time now to review the 
previous sections of this manual. 

In the discussion that follows, there are many technical terms specific to PLC 
operation which may be unfamiliar to those not experienced with PLCs. Please 
refer to the Glossary section for definition of these terms. 

Overview 
The Verbatim autodialer allows direct connection to Programmable Logic 
Controllers (PLCs) via a serial interface or other network connection. No direct 
connections from PLC output points to the Verbatim input points are required in 
order to monitor or annunciate for the PLC. Also, in most cases, no changes in 
the PLC's ladder logic program are required. 

In addition, the autodialer allows connection to any non-PLC equipment 
compatible with supported PLC network protocols. An example of this 
application is a SCADA or DCS system running software configured with a 
PLC network protocol driver module. The autodialer does not care if the 
devices are a real PLC network or a computer mimicking a PLC network. 
However, masterlslave protocols will require the autodialer to assume the role 
of master. 

The Verbatim autodialer may read or write any data register within the PLC 
network. The data registers accessed by the autodialer may be in a single PLC 
or may be arbitrarily spread over a number of PLCs on the network. 

Obviously, the number of data table locations in even a single PLC may number 
into the thousands. To relieve the user of having to deal with a huge number of 
precisely notated data table addresses, the autodialer uses the artifice of Remote 
Channels (RCs). Simply stated, RCs are nothing more than a kind of speed-dial 
number like you might set up on your telephone. Once the full number sequence 
has been entered into memory, a shorter sequence of numbers may be used as 
an abbreviation for the long sequence stored in memory. 

Through the Verbatim autodialer, the user associates the address of a PLC data 
register to a RC. Thereafter, the RC becomes a shorthand designation for that 
data register's address. Any register, whether digital, analog, or other 
miscellaneous type, may be associated with an RC. 
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Data registers may actually be spread over a network of PLCs. The autodialer 
does not care if RC #2 is associated with a data register in a different PLC from 
the data register associated with RC #l.  Therefore, when programming the Yd" 

autodialer to associate a PLC data register with a RC, the node number of the 
PLC may be included in the description for the location of the data register. 

Additionally, the amount of User Recorded Speech Memory is increased appro- 
priately for each Remote Channel configuration. These different quantities of 
memory yield total message recording times consistent with each of the 
available RC configuration options. 

General Operation 
This section describes configuring the Verbatim autodialer to continuously 
monitor any data register on the PLC network. Additionally, under user 
command, the autodialer may read and write to any PLC data register. The 
autodialer will only perform these functions after it has been properly installed, 
connected to the PLC network, and programmed. 

Associating a Remote Channel with a PLC Data 
Register 
In order for the Verbatim autodialer to read, write or continuously monitor a 
PLC data register the address of the data register must be associated with a 4 

Remote Channel (RC). After a data register address has been associated with a 
RC the Verbatim autodialer then knows where to direct queries for the contents 
of a data register on the PLC network. 

The data register's complete address description is called the net address. See 
section F.4.2 for information about net address formats. 

Once a data register's net address has been associated with a RC, the alarm 
criteria may then be programmed. Only after an alarm criteria is entered will 
the PLC data register be scanned continuously by the Verbatim autodialer. 
When the content of the data register changes to match the alarm criteria, the 
RC associated with the data register goes into the almn state. 

RCs in the almn state behave in exactly the same way as Verbatim autodialer 
internal or "physical" channels. 

The Verbatim autodialer may be called at any time to receive an annunciation of 
the status of channels monitored. PLC registers associated to RCs may be read 
and written over-the-phone. Additionally, programming activities may be 
performed via the buttons on the user's phone. 

--1 
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When an operator calls the autodialer, the status of RCs will be reported and the 
user may reprogram parameters of RCs over-the-phone. When accessing the 
autodialer over-the-phone, all user functions that could result in the alteration of 
ANY data register can be made subject to correct entry of an access code. 

Alarm criteria, trip delays and alarm call groupings are established in a fashion 
similar to normal physical channels. RCs associated with PLC discrete data 
registers support the normally open or closed criteria. RCs associated with PLC 
analog or integer data registers support high and low set points. 

Associating a net address to a RC implicitly establishes the channel as digital or 
analog. For RCs, the default alarm criteria for both digital and analog channels 
is 'disarmed'. Attempts to set analog criteria on digital channels, and vice versa 
will cause an error announcement. If the net address for an RC already 
configured is re-programmed so that the type (analog or discrete) of data 
changes, the criteria will automatically be set to 'no alarm'. There is no run- 
time or totalizer capability for any of the RCs. . 

At the front panel, the LED channel status display shows all Remote and 
Physical Channels. Since the count of total Physical and Remote channels is 
greater than the usual 32 status LEDs, channels are combined into groups so 
that the status of all channels may be observed. 

Connecting to the PLC Network 

In most cases, the cable supplied by RACO will already be c o ~ e c t e d  at the 
Verbatim autodialer end to a modular jack inside the unit. If this is not the case, 
please refer to the drawings in appendix H. 

Note: 
Refer to the cable drawings in the appendices to identify your type of PLC 
network connection. 
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Electrical Connection Diagram for PLC Network Connection 
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Before Calling Technical Service Assistance 
Programmable Logic Controllers have been used for several decades for process 
control applications. There is a large body of knowledge germane to using 
PLCs. RACO assumes that the user needing to monitor a PLC network with the 
Verbatim autodialer is already familiar with the PLCs being used for the 
application. It may also be assumed that the user has access to a PLC expert to 
help accurately identify the addresses of a PLC &ta register. 

Before consulting the RACO Customer Service Department or your local 
RACO Representative for assistance in installation and configuration, please 
insure that the PLC details described in the next paragraph are readily available. 

The user must have access to the PLC ladder logic program listing and know . 
the location and properties of all data table locations which will be monitored 
by the Verbatim autodialer. Also the user must be able to determine the basic 
operating parameters of the PLC communications channel. This means being 
able to configure the PLC's parameters such as the node address, baud rate, data 
bits, parity and stop bits. Setting these parameters at the PLC may require the 
use of a PLC Hand Held Terminal, or a Personal Computer running PLC 
programming software available from the PLC's manufacturer. 

The MODBUS comunications protocol is a Verbatim autodialer firmware 
option and must have been properly configured at the factory. Parameters 
concerning link, frame and packet-level interfaces are configurable in the field. 

Programming for Remote Channels 

Remote Channel Programming Overview 
The Remote Channels (RCs) behave fundamentally the same as their physical 
channel (PC) counterparts. Procedures for programming and recording 
messages for remote channels are very similar to the procedures described in 
the previous sections of this manual. There are some differences, however. 
These differences will be discussed in this section. 

In general, all Verbatim autodialer commands that operate on remote channels 
will begin with the digit '4'. Commands that perform functions similar to non- 
Remote Channel specific commands use the same key sequence, preceded by 
the digit '4'. 

+ For example: to interrogate the alarm status for Physical Channel number 
1 1, enter the command: 

0 1 1 then <ENTER> 
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+ To interrogate the alarm status for Remote Channel number 1 1 enter the 
command: 

4 0 1 1 <ENTER> -1 

The existing commands that apply globally to all channels will apply uniformly 
to the RCs as well. Specifically, these codes are: 900, 902, 904, 91 7N, 923N, 
927N, 930,935N, 966N, 9403,9404. The 'CHECK STATUS' function, either 
fiom the fiont panel or over-the-phone, reports channel status for all channels 
both physical or remote. 

The sub-sections that follow itemize all programming key sequences available 
to the user. A short description of each function is provided, together with . 
longer notes when necessary. If a programming key sequence is not recognized 
by the Verbatim autodialer, or any parameter is invalid, the Verbatim autodialer 
simply says "Enter program code". 

All commands that use a full network address may omit the network ID andlor 
the node address, in which case the default values (codes 491 0,49 1 1) will be 
used. The user should then also omit the '*' delimiter associated with the 
omitted component. If the user does omit a field then all preceding fields must 
also be omitted. (See Section F.4.2 for more information on net address 
formats.) 

The RCs on any specific network may be globally inactivated without erasing 
any of their configuration. An individual RC may be inactivated without erasing 
the network address by setting the no alarm or disarmed criterion. In this case, it -1 

will be necessary to reprogram the criterion in order to re-activate the channel. 

Associating a Net Address with a Remote Channel 

Note: 
Remember that * = POINT when referenced in this manual. 

The most important operation in configuring your Verbatim autodialer is 
associating a data register's net address to a RC. The net address is actually 
part of the complete command sequence entered by the user when programming 
the association of a RC and a data register. Consider the following example. 
Suppose the Verbatim's NET 1 is configured for the Modbus protocol and node 
2 on that net is a PLC. To associate RC #01 with the16 bit data register whose 
address is 40001 you would enter the following command sequence: 

4 
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The first 4 digits from the above example are the programming command for 
RC association or RC alarm criteria. Thus, the sequence 4 5 0 1 refers to 
programming for RC #O 1. The net address portion of this command sequence 
is the remaining digits plus the '*' used for delimiting. The 16 bit data register 
has the address of 40001. The PLC's node number is 2 and the Verbatim's NET 
is 1. 

The general net address syntax has the following form: 

* NET * node * address * 

where: 

NET is NET Number - 0,1, or 2 

Net 0 is Physical Channels 

Net 1 is Modbus 

Net 2 is serial printer 

node is PLC's Node Number 

Modbus - 1 to 256 

address is Data Register Address - may be numbers. Syntax for the register 
address is very specific to the PLC brand. 

In the previous example, certain simplifications were made. Simplifications in 
the net address may be made by using programmed defaults. The usual default 
for the Verbatim's NET number is 1. The default node number may be set to 
any value allowed by protocol. Therefore, in the previous example, the entry 
may be simplified further to the following: 

General MODBUS Requirements 
This appendix provides information specific to Modicon's Modbus network. 
There are sections on PLC data table addressing, net address format, and global 
data. The paragraphs here describe general requirements and hints. 

Modicon PLCs: Be sure that the DEFMEM switch on compact 984 PLCs is 
set to 'MEM'. Otherwise, it will be impossible to change 
network communications parameters from the defaults. 

Modbus Networks: All nodes on a Modbus network must use RTU protocol. 
There can be only one master on the network. The master 
must be the Verbatim Autodialer. 

Use the link-level timer (command 4908) to insert a delay 
between querylresponse cycles. This will only be 
necessary if talking to a slow device. 
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PLC Address Format 
The table below shows how to address specific objects in Modicon PLCs. 'x' 4 
represents a digit in the range 0-9. The Verbatim autodialer User Interface will 
accept any values for 'xxxx'. If a value is out of range for a particular PLC, that 
PLC will issue an error diagnostic, which will be passed on to the user. This is 
to say, the remote PLCs enforce the validity of PLC addresses on their own. 

Notes: 
+ Extended memory access is not currently implemented. 

+ Inputs may be written by the Verbatim autodialer, but will most likely be 
overwritten immediately by the PLC when it does its next scan of the 
ladder logic. 

+ The PLC memory protect switch will prevent a coil or register from being 
written. 

Address Description 
Oxxxx Coil (1 -bit Output) number xxxx - .  
lxxxx Input point (1 -bit) number xxxx 
3xxxx .Input register (1 6-bit) number xxxx 
4xxxx Output (holding) register (1 6-bit) number xxxx d 

Potential Effects of Network 
Communications Failures 
Physical channels only go into alarm state when their input matches 
programmed alann criteria. Remote channels also support these criteria-based 
alarms. 

It must be remembered however, that the channel data compared against the 
criteria must first be received from the network being monitored. Since the 
remote channel's data is being transferred over a network, alarming may be 
affected by various network failures. 

If such a failure occurs, and the data cannot be received, it is no longer possible 
to reliably compare the channel against the alarm criteria. As a result, the 
remote channels will enter the alarm state even though their channel data may 
not have changed. The term "COMALARM" is used to distinguish this sort of 
alann scenario from the criteria based alarms. 

-1 
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More precisely, an RC will register a COMALARM whenever the following 
two conditions are met: 

1. The RC is configured with alarmable criteria. 

2. All attempts to poll the RC have failed for the COMALARM trip delay 
period (code 4907). 

For status reports, alarm calls, LED indicators and acknowledgments, the 
COMALARMs are treated in the same way as criteria alarms. They are 
annunciated in the following manner: 

1. The COMALARM message will override any criteria alarm message. 

2. The COMALARM message is not user recordable. It always consists of 
"Remote Channel Number ZZ Communication Failure Code XXX." 

The failure code annunciated by the Verbatim autodialer serves as an aid in 
troubleshooting the network problem causing the failure. They are listed in 
section F. 17. 

To further assist in network troubleshooting several diagnostic commands are 
provided. It is possible to: 

1. Perform a complete network self-test. 

2. Read the communications status for any RC. 

3. Read and reset the COMALARM count for auy RC. 

4. Read a list of the last 10 COMALARM codes on the network. 

5. List all RCs currently in the COMALARM state. 

6. List the nodes (PLCs) on the net that have all of their RCs in the 
COMALARM state. 

The Verbatim autodialer provides several other features to help the user with 
the inevitable complexities of a networked environment. One is the ability to 
suspend/resume all queries initiated by the Verbatim autodialer without altering 
any RC programming. The status reports will inform the user when a network is 
globally disabled in this fashion. 

Another diagnostic tool is the front panel Network Status Indicator LED for 
each network. Each LED is like a channel which monitors the overall health of 
each network. This is accomplished by accumulating all the COMALARM 
codes into a single value. The value is compared against a threshold. See code 
492 in Section F. 16 for details. 

If the threshold is exceeded, then the LED will blink and status reports will 
annunciate the current value of the network status code. If the network has been 
globally disabled the LED is off. Otherwise the LED is steadily ON, indicating 
the network is operating within programmed parameters. See Section F. 17. 
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The Verbatim autodialer keeps a count of the threshold violations. 
Programming commands are available to announce and reset these counts. It is 
also possible to announce the current value of the status code and set the 
threshold to any severity level. See section F. 16 for details. 

Abbreviations and Typographic Conventions 
In the following sub-sections, the verbal response expected from the Verbatim 
autodialer will be given following the program code that the user is to enter for 
each programmable function. This verbal response will be differentiated by 
being in italics in the following way: Remote Channel Number TEN, Alarm, 
Acknowledged. The following table describes the abbreviations used in the coae 
listings and elsewhere in this document: 

Code Description 
ZZ Any two-digit remote channel number, from 0 1 to 96, depending on the 

hardware configuration. 
yy Same as above 
N An integer fiom 0 to 65535, or as specifically noted. 
net The network ID: 1 to 5 
node The node address, as appropriate for a given network. 
addr The PLC address, as appropriate for the given PLC. (Details on specific PLCs 

and protocols are found in the appendices.) 4 

DN A two-digit code indicating a specific phone number. 
V An arbitrary floating point number of the form: 1.23. If 3 or more digits to the 

right of the decimal ~oint. V is truncated to the nearest .005. 
* Same as 'point' key 

# Same as 'minus' key 

Remote Channel Status, Reading, and 
Writing 
40ZZ 

Function Read alarm status of Remote Channel ZZ. (See code 49402 
for Network Alam Status) 

Response remote channel <ZZ> <alarm status> 
IfZZ=OO in the following two commands, then the command applies to 
the net address specified by the most recent 4500* command. In that 
case, the "remote channel ZZ" responses are replaced with the explicit 
net address. 

40ZZ* 
Function directly read PLC address associated with Channel ZZ 
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Response remote channel <ZZ> is <N> or 
remote channel <ZZ> communications error <code> 

4 O Z Z * N  
Function write value N to PLC address associated with channel ZZ 
Response remote channel <ZZ> set to <N> or 

remote channel <ZZ>communications error <code > 

Notes: 
+ This command will execute without any "are you sure?'checking. 

Users must make sure the address and value being written will not create 
an unsafe condition. 

+ Writing a value greater than 1 to a digital or net address will result in the 
value 1 being written. 

Remote Channel Message Recording 
and Reviewing 
4  1  00 net 

Function Record network ID message for specified net. Append a '*' to 
the command to return to default network ID message. 

Response whatever was recorded or the default message: NET <net> 

Notes: 
+ For the following 2 commands, N is optional. If present, it must be in 

range 1-4 and sets the recording rate for that particular message. User 
Messages for the remote channels are used in the same way as user 
messages for the physical channels. 

+ For analog channels, the alm message is always the default: "<high> 
<low> set-point exceeded". The user messages form a preamble and 
epilogue for the data value recitation during alarm messages. The default 
epilogue for remote channels is null. 

4 1 Z Z N  
Function Record channel ZZ alarmlpreamble message. N, if present, 

specifies the recording rate to use. If N is not present, the 
default recording rate is used. Append command with a '*' or 
'0' to return to default alarm message 

Response whatever was recorded or the default message: remote 
channel <ZZ> alarm 

4 2 Z Z N  
Function Record channel ZZ normallepilogue message. N, if present, 

specifies the recording rate to use. If N is not present, the 
default recording rate is used. Append command with a '*' or 
'0' to return to default normal message. 
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Response whatever was recorded. 
The default message for discrete channels is: remote channel 
<ZZ> normal.  The default message for analog channels is 
silence (no epilogue). 

4322 
Function Review both messages for channel ZZ. If ZZ is 00 then all 

network ID messages are reviewed. 
Response whatever was recorded or the default messages. 

Remote Channel Configuration 
Commands in the series "4 5 ZZ," are used for Remote Channels as follows: 

+ Associate a PLC net address to a Verbatim Remote Channel. This step 
tells the Verbatim autodialer where on the PLC network to look for the 
point to be monitored. 

+ Establish the alarm criteria for a Remote Channel. This step tells the 
Verbatim autodialer what constitutes an alam condition in the monitored 
PLC point. 

+ Link a Remote Channel to a phone number or group of phone numbers. 
When an alarm occurs in the monitored PLC point only the phone 
numbers linked to the Remote Channel will be called. (By default, all 
phone numbers will be called.) 

Note that you must first assign a net address to a Remote Channel before any 
alarm criteria may be configured. 

Assigning PLC Net Addresses to Remote Channels 
Command bb4522" associates a remote channel with a network address and, as 
such, is essential for activating an RC. When issued, this command will cause 
the Verbatim autodialer to immediately access the specified network address. 
Any communications errors at this point will generate the message: 
communication ewor code <diagnostic>. Any command in this section will 
support ZZ=OO. 

If the data type (analog, discrete) of the new address is incompatible with the 
existing alarm criteria, then the NOALARM criteria will replace them. 
Otherwise, the existing criteria are untouched. The Verbatim will announce this 
action. Any links to other RCs are always preserved. 

Notes: 
See section F.4.2 for an overview of net addresses. 
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4 5 Z Z *  
Function Read the network address which is currently associated with 

RC number ZZ. 
Response remote channel <ZZ> NET <net> NODE <node> ADDRESS 

<addr> or 
communication error code <diagnostic> 

4  5  ZZ * net *node *addr * 
Function Associate RC <ZZ> with specified network address. Does not 

alter any other parameters. 
Response remote channel <ZZ> NET <net> NODE <node> ADDRESS 

<addr> or communication error code <diagnostic> 

Remote Channel Alarm Criteria 

4  5 00 
Function 

Response 

4 5 2 2  
Function 
Response 

4 5 2 2 0  
Function 

Response 

4 5 2 2 1  
Function 
Response 

4 5 2 2 2  
Function 
Response 

4 5 2 2 3  
Function 

Response 

4 5 2 2 4  
Function 

Response 

The criteria for all "eligible" RCs are set so that the channel is 
normal in its current state. An RC is NOT eligible if any of 
the following conditions apply: 

Channel's net address type is analog or floating point 
Channel has NOALARM criteria already configured 
Channel is already the destination channel in a linked 
pair 

present input condition is programmed to be normal for all 
remote channels 

Read alarm criteria for channel ZZ 
remote channel <ZZ> <criteria> or remote channel <ZZ> no 
net address programmed 

Disarms <ZZ> (i.e. eliminates all status reporting for the 
channel). All other configuration information is preserved. 
remote channel <ZZ> disarmed 

Set channel number ZZ alarm criteria to normally 1. 
remote channel <ZZ> normally I 

Set channel number ZZ alarm criteria to normally. 0. 
remote channel <ZZ> normally 0 

Set channel number ZZ alarm criteria to no alarm. The channel 
is still listed in all status reports. 
no alarm condition for remote channel <ZZ> 

Set channel number ZZ to NETERR mode - alarm if and 
only if a communications alarm occurs. 
remote channel <ZZ> alarm on communication failurec. 

Verbatim Owner's Manual 



MODBUS Interface 

45ZZ5N 
Function Set channel number ZZ analog low alarm set point to N. Use 

- 

N = -0 to clear. Omit N to read current set point value. 
Response remote channel <ZZ> low setpoint is <N> 

45ZZ6N 
Function Set channel number ZZ analog high alarm set point to N. Use 

N = -0 to clear. Omit N to read current set point value. 
Response remote channel <ZZ> high setpoint is <N> 

Linking Remote Channels to Phone Numbers 

45229 
Function Read RC number ZZ alarm call grouping linkage. 
Response remote channel <ZZ> calls <list> 

45ZZ9DN 
Function Link RC number ZZ to phone number list DN 
Response remote channel <ZZ> calls <list> 

45ZZ9 * 
Function Clear all RC number ZZ phone number linkages 
Response remote channel <ZZ> calls all phone numbers 

Note: 
Linking Remote Channels to phone numbers is different than linking one 
Remote Channel to another Remote Channel. The latter is discussed in 
section F. 12. 

Alarm Trip Delays 
The alarm trip delay commands here apply only to criteria violations. See code 
4907 for the COMALARM trip delay. See codes 492 1 and 4922 for network 
alarming. 

4 6ZZ 
Function Reads channel number ZZ alarm trip delay. 
Response remote channel <ZZ> alarm trip delay is <v> seconds 

46ZZ* 
Function Sets channel number ZZ alarm trip delay to 2.0 seconds. 
Response remote channel <ZZ> alarm trip delay is 2.0 seconds 

4 6ZZ V 
Function Sets RCZZ individual alarm trip delay to V. 
Response remote channel <ZZ> alarm hip delay is < V> seconds 

.1 
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RC Linking/Network Bridging 
The commands detailed in this section allow data to be passed between any two 
remote channels. Applications include passing data between nodes on 
compatible and incompatible networks, updating status registers in DCS 
systems, or exporting the Verbatim physical LIO to remote nodes. One channel 
acts as a data "source" and the second as a data "destination". Data is read from 
the source channel's net address and then written to the destination channel's 
net address once per scan loop. The destination and source are said to be 
"linked". 

Linking Modes 
The linking functions can work in one of two modes. In Data Link mode, the 
data read from the source is written directly to the destination. In the absence of 
communication problems, each destination channel is updated with a frequency 
equal to the Verbatim scan time. If there is a communications problem reading 
data from the source, then nothing is written to the destination. 

In Alarm Link mode, the source channel data is first interpreted against the 
configured alann criteria. If any alann condition exists at the SRC channel, 
then a 1 is written to the DST. Otherwise, 0 is written. Any communications 
problem reading from the source will be reflected. 

For both modes, the reads and writes are attempted once per scan loop. Any 
required protocol conversions are handled automatically. Any problems getting 
data for or writing data to the destination will appear as communications errors 
on the source or destination RCs. The data read or written is subject to RC 
initialization and the worst-case scan loop latencies. See Section F.7 for details. 

Commands & Limitations 
The commands below establish the channel linkage configurations. There are 
several rules and restrictions as follows: 

1. Both the source and destination RCs must already be configured with net 
addresses. If this is not the case, then an error message is given. The net 
address for either channel in a linked pair may be reconfigured at any 
time, without altering the link. 

2. If the RC specified as source is already configured as destination for any 
other linked pair, then an error message is given. Similarly, if the RC 
specified as destination is already configured as source for any other 
linked pair, an error message is given. This prevents "chaining" of linked 
pairs. 
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3. If the RC specified as destination is already configured as the destination 
for another source, then the new configuration supersedes the old one. No 
error message is given. This prevents the configuration of multiple 
sources for a single destination. The user must take care that distinct 
destination channels do not have identical net addresses. Multiple 
destinations for a single source are allowed. 

4. If either the source or destination RC are "DISARMED", then its criteria 
will be reset to "NETERR. This alteration will be announced. All other 
existing criteria are accepted without alteration. Once a link is configured, 
any attempt to DISARM either the source or destination results in an error 
message. All other criteria modifications are allowed. Note however that 
it rarely makes sense to have destination criteria of anything other than . 
"NETERR or "NOALARM. 

5. The linking of channels with different data types is allowed. For example, 
it is OK to have a discrete source linked to an analog destination. Special 
data conversion rules apply and are presented in the table below. 

16 or 32 bit 1 bit 0 if source is 0, otherwise 1 
1 bit 16 bit 0 if source is 0, otherwise 1 
1 bit 32 bit 0.0 if source is 0, otherwise 1.0 
16 bit 32 bit floating point number with integer 

value equal to the source value 
32 bit 16 bit garbage: least significant 16 bits of 

the source value. however encoded 

6. If the destination channel is read-only (i.e. a PLC input register) then a 
COMALARM will result. 

4 7 Z Z * Y Y  
Function Establishes an alarm mode link with RC ZZ as the source 

channel and YY as the destination channel. Channel ZZ's 
alarm status will be written to YY's net address once per scan 
loop. A 1 is written if any alarm exists, otherwise zero. 

Response remote channel ZZ alarm link to remote channel YY or, 
remote channel (ZZ, w notprogrammed, if no net address, or, 
remote channel (ZZ, w already linked, if multiple sources, or 
link chain would result. 

4 7 Z Z * Y Y *  
Function Establishes a data mode link with RC ZZ as the source channel 

and YY as the destination. The value from ZZ's net address is 
written to YY's net address once per scan loop. 
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Response remote channel ZZ data link to remote channel YY or, 
remote channel (ZZ, YlJ notprogrammed, if no net address, or, 
remote channel (ZZ, YY) already linked, if a link chain would 
result. 

The commands listed below report or clear existing link configurations. When 
a link is cleared, the net address and criteria for both channels are untouched. 
Operation of the source channel is unchanged. In fact, the only change is that 
the destination channel will no longer write any data to the remote address. 
Rather, it begins to read the remote address and will alarm according to the 
existing criteria, just like the source or any other remote channel. 

4  7 2 2  
Function 

Response 

4  7  22-0 
Function 

Response 

47ZZ*YY-0  
Function 
Response 

Reports all linked channel pairs using ZZ as either source or 
destination channel. If ZZ is 00, then the set of all linked 
channel pairs is listed. 
remote channel < Z Z m  <data,alann> link to remote 
channel <YY.ZZ> 

Clears all linked channel pairs using ZZ as either source or 
destination channel. If ZZ is 00, then the set of all linked 
channel pairs is cleared. 
remote channel ZZ link to remote channel YY is cleared or, 
remote channel ZZ is not linked, if no such link existed, or, 
all remote channel links cleared, if ZZ is 00. 

Clear specific link using ZZ as source and YY as destination. 
remote channel ZZ <data,abnn> link to remote channel YY i s  
cleared. or, no link, if such a link does not exist. 

Communications Parameters 
All commands in this section allow the 'net' parameter to be omitted, in which 
case the default network is used. If either 'net' or the default net (see code 
49 10) is 0, the command has no effect. If the '*' is omitted, then the current 
setting is spoken. If '*' is present and 'N' omitted, then the parameter is set to 
it's default. If 'N' is present, then '*' must precede it. 

If the protocol currently configured on any specific net forbids alteration of a 
parameter, then the command is ignored and the "Enter program code" message 
is announced. The defaults for each parameter are also network dependent. 

4  9 00 net 
Function Announces the current setting of all applicable parameters. 
Response See all codes below 
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4 9  00net * 
Function Resets all applicable parameters to their factory default. 
Response See all codes below 

Serial Port Parameters 

4 9 0 1  net * N  
Function Readset baud rate for net to N. If present, N must be: 50,75, 

1 10,150,300,600,1200,1800,2000,2400,3600,4800, 
7200,9600, 14400, 19200,28800,57600. Any other values 
are ignored. 

Response <net ID message> baud rate is <N> . 
4902net * N  

Function Readset data bits for net to N. If present, N must be one of: 5, 
6,7, or 8. Any other values will be ignored. 

Response <net ID message> data bits are <N> 

4903net * N  
Function Readset stop bits for net to N. N must be 1 or 2. Any other 

values will be ignored. 
Response <net ID message> stop bit is <N> 

4904net * N  
Function Readset parity for net. If present, N=O is NO parity, N=l sets 

ODD parity and N=2 sets EVEN parity for net, N=3 for 
SPACE parity, N=4 for MARK parity. Any other values will 
be ignored. 

Response <net ID message> parity k <even, odd, space, mark> 

Network Parameters 

4905net  * N  
Function Readset local node address for net to N. The allowable range 

for N is protocol dependent. Illegal values are ignored. 
Response <net ID message> node number is <N> 

4  9  06 net 
Function Read protocol for network. 
Response <net ID> protocol is <current protocol> 

Timing Parameters 

4 9 0 7 n e t * V  
Function Readslsets communications alarm trip delay. Communications 

errors for all RCs on net must persist continuously for V 
seconds before a COMALARM violation is registered. 

Response <net ID> communication alarm trip delay is < V> seconds 

4 
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4 9 0 8 n e t  * N  
Function Readslsets link-level timer. Units are milliseconds. Usage of 

this timer is protocol dependent and described in the 
appendices. In general, this parameter is the maximum time 
the Verbatim will wait for the response from a 
communications co-processor or interface module. 

Re  s p on  s e <net ID> link limit time is <N> mseconds 

4 9 0 9 n e t  * N  
Function Readslsets application-level timer. Units are milliseconds. 

This value is the maximum amount of time the Verbatim will 
wait for another node to respond to any command. 

Response <net ID> message limit time is <N> mseconds 

Miscellaneous 
4 9 *  

Function Repeats the previous command which began with a '4'. It is 
possible to add key strokes after the * and before enter, subject 
to limit of 65 total keystrokes. The added key strokes are not 
concatenated for subsequent 49* commands. 

Response appropriate to actual command resulting 

In the following, N may be omitted, in which case the current value is only 
announced, not altered. The values apply to all commands expecting a net or 
node value to be specified. They allow fewer keystrokes to be used when 
programming net addresses and other commands. 

4 9 1 O N  
Function Readset default net number to N. N must be 0-5, consistent 

with the hardware options. 
Response Default net address network is N 

4 9 1 1 N  
Function Readset default node number to N. Allowable values for N 

are protocol dependent. 
Response Default net address node is <N> 

Clear-Out Operations 
4  9  3 * net 

Function Globally disableslenables RC polling on the specified 
network. Acts as a toggle, so two consecutive entries cancel 
each other out. No RC prog-g is erased. 

Response <net ID> communication is (oB on) 

4 9 3 5 4  
Function Clears all RC user recorded messages. 
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Response 

4 9 3 5 5  
Function 

Response 

4 9 3 5 8  
Function 
Response 

4 9 3 5 9  
Function 

Response 

All remote Channel messages cleared 

Clears all RC configuration data: network addresses, criteria, e 
links. 
All remote channels reset 

Clears out all communications failure codes and counts. 
Communication error count overall reset 

Does all the 4935 functions. NOTE, ONLY the RC configura- 
tion is affected. 
Verbatim RCprogramming requires Firmware Revision ' 

Diagnostic Readouts 
In the following, N may be omitted, in which case the current value is only 
announced, not altered. 

4  9  2 <net> 
Function Reads current value for Network Failure threshold. The LED 

indicator will blink and a Network Failure Alarm will register 
when this value is exceeded. 

Response <net ID> network status alert setpoint is <N> 

4  9  2 <net> <*<N>> 4 
Function Sets current value for Network Failure threshold. Use N=200 

to disable the network failure indicator. 
Range for N 0-200 
Default 0 
Response <net ID> network status alert setpoint is <N> 

4  9  30 * net 
Function Perform a diagnostic self-test on specified network. 

Depending on protocol and LDL configuration, diagnostic 
counters may be printed andlor reset. 

Response <net ID> communication test is <normal, errcode> 

4  9  40 
Function Read all 4940x diagnostic info for all networks. 
Response See error/diagnostic code list in section F. 17. 

Note: 
In the following, 'net' may be omitted, in which case the information for the 
default network is annunciated. 

4 9 4 0 * n e t  
Function Read all 4940 diagnostic info for <neP 
Response see commands below 
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4 9 4 0 1  
Function Read time to complete RC table scan 
Response scan time is <time> seconds 

4  9  40 2 net 
Function Read network status code for specified network 
Response <net ID > network status code is <code> 

4  9  40 3  net 
Function Read network alert count. 
Response <net ID > network alert count is <count> 

4  9  40 4  net 
Function List all the node addresses whose RCs are currently 

experiencing communication failure. 
Response <net ID > communication failure at node@) <list> 

4  9  40 5 net 
Function List all RCs on net currently having communications failure. 
Response <net ID > remote channel(s) now in communication alarm are 

<list> 

Note: 
49405 does not report criteria-tripped a l m s .  The check status command 
(4 0 ZZ) checks all alarm conditions, communication or otherwise. 

4  940  6net 
Function 

Response 

4 9 4 1  ZZ 
Function 

Response 

4 9 4 1 Z Z *  
Function 

Response 

Read diagnostic codes for last 10 network problems. 
Append -0 to clear the history stack. 
recorded error numbers are code <n>.. . 

Read current communications status for channel number 22. 
Status reported is result of latest scan loop poll, not the com- 
munications alarm status (see ~OZZ).. 
remote channel <ZZ> communication alarm code is <diag 
code> 

Read count of communication alarms for RC ZZ (add -0 to 
clear) 
remote channel <ZZ> communication alarm count is <count> 

4  9  42 net 
Function Read list of disarmed (see code 45220) RCs 
Response <net ID> remote channels now disarmed are <list> 

4  9  43 
Function Read list of uninitialized RCs. 
Response remote channel(s) not programmed are <list> 

Continued on next page . . . 
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4 9 4 4  
Function Read list of all RCs not using the default criterion. 
Response remote channels armed are <list> -1' 

4 9 4 5 2 2  
Function Reports net address, criterion, setpoints, links, and alarm status 

for channel number ZZ. 
Response See commands 4522*, 4522,4722*, 494122 

Status, Diagnostic & Error Code Listing 
This section lists all network status, diagnostic and communications error codes 
likely to be of use for customer troubleshooting. Other codes may be reported 
in rare instances, and information about their interpretation may be obtained 
from RACO customer support. 

Network Status Codes 
The Network Status code reflects the overall health of all devices connected to a 
specific net. The values for these codes are used both for programming the alert 
threshold and in reporting the current status. Whenever a specific network's 
status code exceeds the alert threshold the network status LED will blink and an 
alert message is included in all reports. There is a distinct LED and status code 
and threshold for each net. 

The table below lists the values and interpretation for the Network Status codes -1 
and thresholds. 

0 No error. All RCs and scanned nodes are operating within 
scan timing parameters. 

1-96 Some RCs are in communications failure and have not been 
successfully scanned for the COMALARM trip delay period. 
The number of such failed RCs is equal to the code value. 

101 -1 96 Some nodes on the net have quit responding to scanning. 
The number of such failed nodes is computed by subtracting 
100 from the code. All RCs on those nodes are in 
COMALARM. 

200 The scan of all nodes on the network is failing. 

4 
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Diagnostic & Communications Error Codes 
The diagnostic and communications error codes are registered whenever the 
scan for a particular RC fails. When such an event occurs, the code is pushed 
onto the diagnostic history stack (see code 49406) and copied into the RC status 
word (see code 4941zz). These may be interrogated at any time. 

If the problem occurs during selfiesting or configuration, the code is reported 
immediately. During normal scanning, the problem must continue for the 
COMALARM trip delay period before a communications alarm for that RC is 
triggered. The report for that alarm will then mention the code. The network 
status code is then updated appropriately. See table on next page. 

The table below lists the values and interpretations for the most common error 
situations. Note that some codes are derived directly from standard error codes 
supported by specific protocols. The documentation for those products is then 
necessary for interpretation. 

no error condition detected 
specified net is invalid 
protocol doesn't support the net address format 
request timed out with no feedback 
node address is invalid for selected protocol 
nodeldriver incompatible with address mode 
miscellaneous error parsing address string 
some field was duplicated in address string 
file type specifier in address string not supported 
couldn't parse file number field in address string 
couldn't map the LIO slot specified in address string 
couldn't parse element field in address string 
couldn't parse subelement field in address string 
couldn't parse bit field in address string 
too many routing nodes specified in address string 
some routing node has illegal syntax 
transaction aborted at user request 
source channel data not available for RC link 

4 10 no traffic received from the net 
430 timeout with no recognizable response 
43 1 timeout with no response at all 

501 transaction took too long to transmit 

60 1 - 608 AEG/MODICON exception codes. 
That code can be determined by subtracting 600 from this code. 

Refer to F.5, "General Modbus Reauirements," for details. 

Continued on next page . . . 
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device has not been opened 
DUART not present 
net not configured with PLC-type protocol 
bad serial io configuration parameter 
background noise on network substrate 
another modbus master already active 
mbplus peer in monitor-on-line state 
mbplus peer never getting token 
diagnostic loopback test failed 
a remote node has same node address 
could not find any nodes on network 

NAK count limit exceeded for transmit msg 
ENQ count limit exceeded for transmit msg 
timeout waiting for response to command 

RAM allocation failed 
hardware failed self-test at warmstart 
cannot access net hardware 

4 
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PLC Programming Code Table (Page 1 of 4) 

Code Descri~tion Default Range Section 

Channel 22 
4022* Read data register associated ZZ=O to 96 F.8 

with RC 22 
40ZZ*N Write value N to data register ZZ=O to 96, F.8 

associated with RC 22 N=O to 65535 

4 122 N Record Remote Channel 22 ZZ=l to 96, N=l to 4 F.9 ' 

ALARMPREAMBLE message See Code 91 3 
at recording rate N (N is 
optional) 

4222 N Record Remote Channel 22 ZZ=l to 96, N=l to 4 F.9 
NORMALIEPILOGUE message See Code 9 13 
at recording rate N (N is 
optional) 

4322 Review both Remote Channel ZZ ZZ=l to 96 F.9 
messages (ZZ=O for network ID 
messages) 

for all RCs 
4522 Reads alarm criteria for RC 22 ZZ=l to 96 F. 10.2 
4522 * Associate RC ZZ with specified ZZ=l to 96 F.lO.l 
net *node network address 
*ad& * 
4522 * Read back the net address ZZ=l to 96 F.lO.l 

(netlnodeladdr) assoc. with RC 22 
45220 Disables Remote Channel ZZ ZZ=l to 96 F. 10.2 
45221 Sets alarm criteria to ZZ=l to 96 F. 10.2 

NORMALLY 1 
45222 Sets alarm criteria to ZZ=l to 96 F. 10.2 

NORMALLY 0 
45223 Sets alarm criteria to ZZ=l to 96 F. 10.2 

NO ALARM Status reporting 
only 

45224 Sets alarm criteria to NETERR mode ZZ=l to 96 F. 10.2 

45225 N Sets analog low setpoint to N ZZ=l to 96, F. 10.2 
N=O to 65535 

45226 N Sets analog high setpoint to N ZZ=l to 96, F. 10.2 
N=O to 65535 
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PLC Programming Code Table page 2 of 4) 

Code Description Default Range Section 

grouping linkage 
4522 9 DN Links RC ZZ to phone F. 10.3 

numbers DN 
4522 9 * Clears all RC ZZ alarm call F. 10.3 

linkaaes. 

4622 Reads Remote Channel 22 F.ll . 
alarm trip delay 

4622 V Set RC ZZ individual alarm none .1 - 9999.9 sec F.ll 
trip delay to V 

4622 * Resets RC ZZ individual alarm 
trip delay back to default 
of 2.0 sec, 

source, Wdestination 
4722 * YY * Establish Data Link. ZZ F.12 

source, YYdestination 
4722 Report all linked channel pairs F.12 

using ZZ as source or destination. 
1f C=O reports all linked 
channel pairs. 

4722 -0 Clears all linked pairs using ZZ F. 12 
as source ordestination 
If ZZ=O clears all linked channel pairs. 

4722 Clear Specific Link using ZZ F.12 
* YY-0 as source and YY as dest. 

Note: See Code 4910 for default value for "net" in all of the following 
4900 net Announces the current F.13 

settings of all serial 
parameters for "net" 

4900 net * Resets all serial parameters See Below F. 13 
for "net" to their factory defaults 

4901 net *N Readset baud rate for net 9600 50-57600 F.13.1 
to N 

4902 net *N ReadSet data bits for 8 7 or 8 F. 13.1 
net to N 

4903 net *N ReadISet stop bits for 1 
net to N 
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PLC Programming Code Table (Page 3 of 4) 

Code Description Default Range Section 

Note: See Code 4910 for default value for "net" in all of the following 
4904 net *N ReadSet parity for net protocol dependent odd, even, none F.13.1 
4905 net *N ReadSet local node 1 1-256 F.13.2 

address for net to N 
4906 net Read protocol type for net N Factory Configured Not user settable F. 13.2 
4907 net *N Readset COMALARM 30 sec. N=0.1-999.9 sec. F. 13.3 

Trip Delay 
4908 net * V ReadSet link-level timer. Protocol Specific V is in msec. F.13.3 , 
4909 net * V ReadSet applications-level Protocol Specific V is in msec. F.13.3 

Timer 
49 50 ReadslSets all protocol varies See applicable notes F.13.4, 

49 * Repeat the previous command F.14 
which began with a '4' - 

4910 N ReadSet default 1 1 to 5 F.14 
net to N 

4911 N ReadSet default node 1 protocol dependent F.14 
to N 

493 *net Globally disableslenables Acts as toggle F.15 
network communications 

4935 4 Clears all RC user recorded F. 15 
speed messages 

4935 5 Clears all RC net F. 15 
addresses and criteria 

4935 8 Clears out all communications F.15 
failure codes and counts 

Note: See Code 4910 for default value for "net" in all of the following 
49 2 net Reads current Network Failure F. 16 

threshold for net 
49 2 net *N Set Network Failure threshold 0 - 200 F. 16 

to N 
49 30 *net Perform diagnostic self-test F. 16 

on specified net 
49 40 Reads all 4940 X diagnostic F.16 

for all networks 
49 40 *net Reads all diagnostic information F. 16 

for net 
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PLC Programming Code Table (Page 4 of 4) 

Code Description Default Range Section 

Note: See Code 491 0 for default value for "net" in all of the following 
49 40 1 Reads time to complete F. 16 

RC table scan 
49 40 2 net Reads communications alert F.16 

status for net 
49 40 3 net Reads communications alert F.16 

count for net (Append with 0 
to clear count) 

49 40 4 net Reads all node address whose F.16 
RCs have current communications 
failure 

49 40 5 net Reads all RCs on net currently F. 16 
having communications 
failure 

49 40 6 net Reads diagnostic codes for F.16 
last 10 network problems 

49 4 1 ZZ Reads communicatons status F.16 
for RC ZZ 

49 41 ZZ* Reads count of COMALARMS F. 16 
for RC ZZ 

49 42 net Reads list of disanned (code F. 16 e' 
45220) RCs 

49 43 Reads list of uninitialized F.16 
RCs 

49 44 Reads list of all RCs not using F. 16 
the default alarm criteria 

49 45 ZZ Reports net address, alarm criteria, F.16 
setpoints, links and alarm status 
for RC ZZ 
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RACO VSER-01 Serial Cable Connection 
Diagram 

REAR (SOLDER SIDE) OF 
DB2SP (MALE) CONNECTOR 

A Used for local RS-232 or LDL serial printer option. 

RJ45 MOD PLUG 

I 

10 FT. CORD 

25 Pin Connector Pin-Out 
~- - 

RXD 
TXD 
SGND 
DCD 
DTR 

Data to VB 
Data from VB 
Signal Ground 
Carrier Detect - Handshake Out (not used) 
Data Terminal Ready - Handshake In (not used) 

GOLD 
CONTACT 
END 
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RACO VPPC-1 Parallel Cable Connection 
Diagram 

Used for LDL parallel printer option 

Verbatim Owner's Manual 

2 x 20 Header Length: 3' 
- 

Receptical Type: 36 Conductor Ribbon - - 

P Centronics Connector 

0 
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Verbatim PLC Network Connections 
Diagram 

Serial 
Connection 

Verbatim Q&Q Monitoring a single PLC 

I Serial I 

Verbatim 

Monitoring a system with compatible device interface 

Verbatim 

MODBUS Networks 

I I I FQ FQ FQ PQ 
Monitoring a PLC Network 
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G.4 RACO VMB-2 Serial Cable Connection 
Diagram 

P 

for use with Modicon PLC's using Modbus Protocol 
9 PIN MALE 
RS232 CONNECTOR 

9 Pin Connector Pin-Out 7 
TXD 
RXD 
DSR 
SGND 
DTR 
RTS 
CTS 

Data fromTerbatim 
Data to Verbatim 
Data Set Ready - Jumpered to DTR at 9 pin conn. only 
Signal Ground 
Data Terminal Ready - Jumpered to DSR at 9 pin conn. only 
Request to Send - Jumpered to CTS at 9 pin conn. only 
Clear To Send - Jumpered to RTS at 9 pin conn. only 
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RACO VMBM-1 Serial Cable Connection 
Diagram 

9 PIN MALE 
for use with Modicon Micro PLC's using Modbus Protocol 

RS232 CONNECTOR 

RJ45 MOD PLUG 
1 
- 

8 
6 FT. CORD 

GOLD 
COVACT 
END 

9 Pin Connector Pin-Out 

to CTS at 9 pin conn. only 
RTS at 9 pin conn. only 

/ Note: 
Connection to Modicon Micro PLC requires use of Modicon Cable Part 
Number 1 10XCA2820 1, 1 10XCA28202, or 1 10XCA28203 plus adaptor 
1 10XCA20300. This combination of cable plus adaptor mates with above 
RACO cable. The Modicon cable is a flat, eight wire cable with RJ-45 male 
connectors on each end. The Modicon adaptor is an RJ-45 female to D-sub 9 
Pin female adaptor. 

4 
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RACO VBB-1 Serial Cable Connection 
Diagram 

for use with Bristol Babcock DPC 3330 or 3335 

RJ45 MOD PLUG 
1 
-1 I 

I I  IIP l l r l , ~ ~ l  I  

- 

15 pin D-sub connector 
MALE 

15 Pin Connector Pin-Out 
- - 

Data to Verbatim 
Data from Verbatim 
Jumpered to pin 8 
Jumpered to pin 6 
Jumpered to pin 12 
Jumpered to pin 10 
Signal Ground 
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VTI 4051505-DCM Serial Cable 
Connection Diagram 

REAR (SOLDER SIDE) OF 
oezsp (MALE) CONNECTOR VTI 405\505-DCM 

Serial Interface Cable 
Verbatim to T1405-DCM PLC 

Siemens Series 405 Data Communications Module 

1 

8 
10 FT. CORD 

GOLD 
CONTACT 
END 
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Data to VB 
Data from VB 
Signal Ground 

2 
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RXD 
TXD 
SGND 
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Adjusting Internal Speaker Volume 
Speaker volume may be adjusted via the trimpot marked SPKR VOL located in 
the upper right hand area of the main circuit board. 

Tlus trimpot also adjusts the level of the audio signal that can be obtained via 
jack AJ1. However, sensitive audio systems may require an additional signal 
level attenuator in order to prevent overloading. 

Verbatim Owner's Manual 
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External Speaker Connections 
An audio output suitable for driving an external speaker of 4 to 16 ohms imped- 4 
ance, headphones, or other audio system, is available via jack AJ1, located in 
the upper right hand area of the main circuit board. This jack must be 
configured to deliver audio signal output by placing a jumper shunt across the 
upper pair of pins on the three-pin header JB8, located next to AJ1. 

Note that AJ1 is a dual purpose jack which may be used either for audio output 
or DC power input, but not for both simultaneously. 

To make connection with AJ1, use a standard single-circuit "MINI" plug. The 
tip end will be the audio signal; the shell will be ground. 

The output signal has a nominal impedance of 8 ohms and a nominal average 
amplitude of 1 volt RMS, when the audio level trirnpot, described below, is set 
to full clockwise position. 

Specifications for Audio Output from Jack AJI 
Nominal output impedance 8 ohms 
Nominal average output amplitude with 8 ohm load 1 VRMS 

a Q 
3 
0 - 

HOT 
f 

COMMON 
GROUND 

4 
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Alternative Power Sources 
As an alternative to the 120 VAC input, an external DC power source can be 
used. The DC power source should have a current capacity of at least 500 ma 
DC and a voltage from 8 to 14 VDC. Actual current consumption will be 
approximately 250 ma standby and 375 ma while phoning and speaking, plus 
whatever current is required to charge the internal 6 volt, 4 AH gel-cell battery. 
This supplemental charging current will be roughly 25 ma when the battery is 
already fully charged, and up to 200 ma if the battery is being recharged afier a 
discharge. Option cards such as analog, remote supervisory control etc. will 
also moderately increase the current being drawn. 

DC power should be connected via a standard single-circuit "MINTy plug, . 

inserted into jack AJ1 located in the upper right hand comer of the main circuit 
board. This jack must be configured to accept DC power input by placing a 
jumper shunt across the lower pair of pins on the three-pin header JB8, located 
next to AJl.  The positive (plus) side of the power source must go to the end 
'tip" of the plug; reversing this polarity can damage the product. 

Note: 
Note that AJ1 is a dual purpose jack which may be used either for audio 
output or DC power input, but not for both simultaneously. Note also that the 
AC power fuse FUI is bypassed with this configuration. It should be 
removed to. avoid confusion. 

The front panel ONIOFF control will operate as with standard 120 VAC power 
input. If the external power source is interrupted, the unit will switch to gel cell 
battery power and go into power failure alarm. 

The Verbatim autodialer is capable of being powered by other types of power 
source, including 240 VAC, on special order. Contact factory for details. 

Standard DC Power Power Specifications 
Input voltage range 8-14 VDC 
Recommended minimum current capacity 500 ma DC 
VSS-4C-32 current drawn, less battery, standby 275 ma 
VSS-4C-32, less battery, phoning/talking 400 ma 
Added current to m'aintain charged battery 25 ma 
Added current to charge discharged battery 200 ma 
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DC Power Connection Diagram 
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1 Speech Recording Times 
The following is a table of available speech recording times on Verbatim 
autodialer. 

To find the available amount of speech recording time, first determine the total 
number of channels on the unit, then find the corresponding row indicating the 
number of seconds of speech recording time at the various recordmg rates. 

Example: A VSS-4C-32, has a total of 36 channels (4 contact and 32 plc 
channels). Therefore the available recording times are 130,200,270 or 399 
seconds, depending upon which recording rate is selected by the user. 

Total# OF # OF # OF # OF # OF # OF 
Channels RAM Seconds Seconds Seconds Seconds 

CHIPS @ Rate1 @ Rate2 @ Rate3 @ Rate4 
1-8 1 26 40 54 79 
9-16 2 52 80 108 159 
17-24 3 78 120 162 23 7 
25-32 4 104 160 216 318 
33-40 5 130 200 270 399 
41-48 6 156 240 324 476 
49-56 7 182 280 378 555 
57 UP 8 208 320 432 624 

The above table indicates the recording times that are shipped standard. 
However on special order, the available recording time can be increased to 
correspond with any row in the table. 
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PBX Support 
Interfacing the Verbatim to PBX or PABX phone systems can occasionally 1 
present problems. Some PBXs have a non-standard dialtone. Additionally, in 
many PBXs, you must first press a special key, like a '9' to get an outside line. 
After pressing the '9' there may be a short delay followed by the dialtone for the 
outside line. 

By tuming OFF Phone Fault Detection you can avoid problems with non- 
standard dialtones from your PBX system. Then Phone Fault Detect will not 
falsely indicate a telephone line interruption. 

Even with Phone Fault Detect OFF you can still accomplish dialtone detection 
on outside lines. Simply add the Tone Detect key sequence to the phone number 
string after the '9' or other digit to request an outside line. 

Cautionary Notes About Interfacing to PBXs 
Must Be an Analog Line 

Some PBX systems are either partially or entirely digital. That is, voice and 
signaling information is converted to a digital representation. Voice 
information arriving at the PBX from the outside is converted from analog to 
digital. Voice information leaving the PBX to the outside is converted from 
digital to analog. Phone sets within a digital system may be interfaced by 
digital signals only. In such systems it may be difficult, but usually not 
impossible, to obtain a "standard" analog phone line to use in interfacing 
devices such as a Verbatim . It may be necessary to contact the vendor of your 
PBX system for information on addition of analog lines. 

Lines Can Cause Damage 

Caution is advised. Some telephone lines within digital PBXs present voltages 
which can be dangerous to RACO's equipment. If you are attempting to 
interface a Verbatim inside of a PBX it would be a good practice to have the 
phone line you intend to use checked for "unusual" voltages and signals. 

With few exceptions, if you can get a standard telephone set to word on a PBX 
line then you will be able to make the Verbatim work as well. 

e 
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Local Alarm Relay Option 
The Verbatim provides a 5 volt output that is turned on whenever the unit goes 
into alarm. This is available at JB4, located at the top center of the main board. 
Use a molex style 2 pin connector to plug onto the JB4 pins. This output can 
activate a sensitive (500 ohm +) relay such as a Potter & B d ~ e l d  KHU- 
1 7D 1 1 -6). Connect a 1 50 ohm, 1 I4 watt resistor across the relay coil. The Potter 
& Bnunfield relay plugs into a socket (#27E166) which is shown in the accom- 
panying figures. Note that it has four separate circuits in SPDT form. This relay 
may be used for local alarm, line seizure, or both. 

Local Alarm Relay Configuration 
1. Wire the relay coil as described in the introduction. 

2. Wire the local alarm to one of the four circuits of the relay. In the illustra- 
tion, the numbers refer to the four separate circuits, and C refers to the coil 
terminals. 

3. Note that the Verbatim does not provide the power for the alarm, it 
functions only as a switch. 

4. The program code for Local Alarm Relay configuration is 
960 00 ENTER 

which is the factory default. 

Inside the Verbatim 
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Line Seizure Option 
Line Seizure is a feature that ensures that the dialer will seize the phone line & 
when it goes into alarm, cutting off any phones, FAX, or answering machines 
that may be on line at the time (these are called the downstream phones, as they 
are downstream from the Verbatim ). The unit waits two seconds to allow a 
dial tone to come up, then dials out. These phones will remain cut off until the 
alarm is acknowledged. 

The Verbatim provides a 5 volt output that is turned on whenever the unit goes 
into alarm. This is available at JB4, located at the top center of the main board. 
Use a molex style 2 pin connector to plug onto the JB4 pins. This output can. 
activate a sensitive (500 ohm +) relay such as  a Potter & Brumfield KHU- 
17D11-6. Connect a 150 ohm, 114 watt resistor across the relay coil. The 
Potter & Brumfield relay plugs into a socket (#27E166) which is shown in the 
accompanying figures. Note that it has four separate circuits in SPDT form. 
This relay may be used for local alarm, line seizure, or both. 

The phone jack must be an RJ-3 lX, which is available from the phone company 
or a phone supply outlet. In operation, the Verbatim plugs into the RJ-3 1X 
jack and makes contact with the middle four pins, which are the standard red, 
green, yellow and black wires. 

Note that you may combine the Local Alarm Relay with Line Seizure feature 
simply by using one of the spare circuits (3 or 4) for the local alarm. It breaks 
the downstream connections, thereby seizing the line, then waits two seconds to 4 

allow a dial tone to come up, then dials out. 

-1 
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I Line Seizure Installation 
1. Wire the relay coil as described in the introduction. 

2. Wire the four terminals of the telephone input terminal strip to the relay a 
follows (please refer to accompanying figures): 

Terminal Strip Relay 

R COM circuit #2 

G COM circuit #1 

Y N.C. circuit #1 

B N.C. circuit #2 

3. Wire the special RJ-3 1X line seizure jack as follows (refer to the accom- 
panying figures): 

Connect a jumper wire fiom terminals 1 to 3 and a second jumper wire 
fiom terminals 6 to 8. 

Connect the incoming telephone line red wire to terminal 4 and the green 
wire to terminal 5. 

Connect the downstream extension phones to terminals 1 and 8. 

4. Plug the Verbatim into the RJ-3 1X socket. 

5. Program the Verbatim with code: 
9 6 0  0 1  ENTER 
This is the code for Line Seizure configuration of the Local Alarm Relay. 
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Wiring the RJ-3lX Line Seizure Jack Diagram 

Telephone Line In 

Downstream Phc 

\ 
Inside the Verbatim 
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Heater / Thermostat Option 
The heaterlthemostat option is intended to provide warming of the product 
when it is exposed to particularly cold ambient temperatures. 

The thermostat applies 120 VAC power to two chassis-mounted resistors, when 
it senses temperatures below approximately 40 degrees F. The resistors 
dissipate a combined 75 watts of power. The amount of temperature elevation 
above ambient temperature that this provides depends on the thermal insulation 
of the enclosure and "heat sinking" into the surface which the unit is mounted 
to. The unit's aluminum enclosure provides relatively little thermal insulation 
by itself. However if RACO's fiberglass NEMA 4X enclosure option is used, a 
temperature elevation of about 75 degrees is provided. 

If the unit is to be powered by something other than 120 VAC and you need a 
heaterlthemostat, consult factory. 

Heater~Thermostat Option 
Power source required 120 VAC 
Power dissipated when activated 75 watts 
Nominal activation temperature 40 deg F 
Nominal heat rise in fiberglass NEMA 4X enclosure 75 deg F 
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Heater/Thennostat Mounting and Wiring Diagram 
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Connecting to a Radio Transmitter 
If you have a radio transmitter that can provides for external connection of an 
audio signal input and also for connection of an external contact closure to key 
on the transmitter, you may connect it to the Verbatim autodialer. However you 
should also consider the alternative of using RACO's CELLULARM cellular 
phone system, which provides a superior means of signalling where regular land 
line phone service is not available. 

Note that the radio operation described below is not compatible with installation 
of the Telephone Line Seizure option. 

To obtain the contact closure used to key on the transmitter, it is necessary to 
solder some special connections on the back of the main circuit board. This 
step is not necessary if your unit has been supplied from the factory with 
the RF Interface option. 

First, disconnect the gel cell battery and remove all AC power connections. 
Remove any option cards. Then carefully remove the speech card located at the 
top of the unit, via its two mounting screws. Be careful to retain the plastic 
spacers located behind these screws, for use when replacing this speech card. 
Flex the card slightly to clear the two mounting pegs and pull the card straight 
outward. 

Remove the main circuit board by removing the six 6-32 mounting screws. 
You may also wish to unplug the contact input terminal strips and the ribbon 
cable which leads to the front panel. Solder a pair of jumper wires to the back 
of the board as indicated in the Jumper Wires for W Link Diagram. This step 
connects the auxiliary contacts of off-hook relay K1, to the Y and B terminals 
of telephone terminal strip TS2. 

Re-assemble the unit and restore any connections which were removed. Be sure 
that the ribbon cable's connector is accurately and firmly seated. 

Connect the Y and B terminals on TS2, to the external keying input of your 
transmitter. The transmitter will now be keyed on whenever the off-hook relay 
is activated. 

The method of audio connection depends on whether the product is to be con- 
nected to a regular phone line in addition to the radio transmitter. If a sensitive 
microphone input is used, additional attenuation may be required to avoid 
overloading the audio input. 

If phone line operation is required in addition to radio operation, establish the 
audio connection into the transmitter via jack AJl, as described in the section 
on EXTERNAL SPEAKER CONNECTIONS. 
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If no phone line operation is required, you may instead remove the phone 
cord and obtain an isolated 600 ohm, line-level audio signal at the TIP and 
RING terminals of TS2. 

In operation, the transmitter will be keyed on whenever the off-hook relay is 
activated -- i.e. whenever the product is attempting to place or answer a phone 
call. Thus, if an ordinary phone line is also used, all phone activity will also be 
transmitted. 

If no phone line is used, it will still be necessary to program a "dummy" phone 
number consisting of a single digit " 1 ", using program code 7 0 1 1. Also, 
program for touch tone dialing using program code 9 0 1 1. When the unit goes 
into alarm, it will activate the off-hook relay and therefore the transmitter. Then 
it will issue the single digit tone, and a few seconds later it will begin the speech 
message, continuing as it would for a regular phone call. The number of 
message repeats may be altered if desired, using program code 907. 

If a phone line is also used, program the appropriate phone numbers as you 
would ordinarily do. All phone calls will also be transmitted by radio. If you 
desire to have selected "calls" go out only over the air and not to any real phone 
number, program the single "dummy" phone number as described above. This 
single digit will silence the dial tone which would otherwise be broadcast along 
with the speech message. 

Alarm calls will continue until acknowledged, unless the unit is programmed to 
cease calling when the alarm violation ceases, using program code 9 2 3 2. -1 

In order to acknowledge alarms, it will be necessary to phone the unit back (if a 
phone line connection is also being used), or else press one of the keys on the 
front panel. 

If a two-way transceiver is available which includes some kind of tone 
signalling and detection feature that results in momentary closure of a local 
relay contact at the autodialer locations, this contact may be used to place 
inquiry calls to the unit and also to acknowledge alarms, by radio. Contact 
factory for details. 

Note that it will not be possible to perform remote programming of the unit with 
these radio connections. 
A CELLULARM cellular system eliminates all such contraints. 

-1 
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TS2 Connection Diagram 

.............................................................................. 
AUDIO XMllTER j 

i INPUT i i KEY ON i ................................................................................ 

TRANSMITER 

Jumper Wires For RF Link Diagram 
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Calling a Pager 

1 Introduction 
It has become fairly common to have the autodialer call a pager system with an 
alarm call. The dialer is well equipped to handle many of the current pager 
protocols, and an overall understanding of the sequence of events will make the 
required programming go smoother. 

Typically, a call to the pager is placed. After a short period (usually 5-12 
seconds), the pager answers then gives a beep or a short burst of beeps. This is 
the signal to begin entering the number you want to be received and displayed 
by the beeper. When the information is complete, the pager terminal will hang 
UP. 

Note: 
RACO strongly recommends that you program other personnel phone 
numbers at the appropriate place in the dialing list. This is to insure that if for 
some reason the pager system cannot be activated, you will get a timely 
warning from your autodialer. 

General Programming Considerations 
In most cases, the entire pager calling sequence is handled within the dialing 
string of the Verbatim. That is, it is all part of the phone number. The unit will 
handle up to 60 digits, including any timing delays you insert. The dialer must 
be programmed for touch tone dialing (program code 901 l), as a pager terminal 
will not recognize pulse dialing. 

Numeric Pager Support 

Support for Numeric Pagers is comprised of a number of Verbatim autodialer 
features: 

Ability to add delays into a phone number string 

Often needed to pause after dialing the pager system's digits and emitting 
the caller's ID digits in the phone string. 

Ability to add DTMF # (or DTMF*) into a phone number string 

Often needed as a terminator character to inform the paging system that 
the last digit has been entered. 

Ability to add a pause for tone detect anywhere in the phone number 
string 

Sometimes used to detect the paging system's beep(s) heard after it 
answers. 
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Ability to defeat voice annuhciation for a specific phone number 

Often just dialing the pager system and emitting a DTMF ID sequence is 
sufficient for that phone call. Voice reports only delay the calling of 
subsequent numbers. 

Ability to add DTMF A, B, C, and D tones to phone number string 

These DTMF characters don't appear on standard telephones and may be 
used to differentiate automation equipment from humans calling the 
paging system. 

Except for simple delays, entry of these additional digits into a phone number 
string requires a two key sequence. For example, to enter a '#' character into a 
phone number string, either at the front panel or over the phone, press the I*' 

' 

key followed by the 8 key. This two key sequence will enter the single '#' 
character into phone number string. 

The complete list of special digits is as follows: 

Desired Result User Enters Voice Speaks 
DTMF 'A' in phone string * 1 A 
DTMF 73' in phone string *2 B 
DTMF 'C' in phone string *3 C 
DTMF D' in phone string *4 D 
No voice annunciation for this number *5 PHONE 
Pause for tone detect * 6 TONE 
DTMF I*' in phone string * 7 STAR 
DTMF '#' in phone string *8 POUND 

Case 1 : Simplest Case Pager 

The simplest case is when you only have to call the pager and can hang up as 
soon as it answers, with no information being passed to the pager except that 
someone called. If you have only one dialer (and no one else uses the number!) 
you assume that any call from the pager is a Verbatim alann call, and proceed 
from there. Of course, if you had two possible callers, you wouldn't know 
which one had called. 

Example: 

Set the first phone number to call the pager, the second phone number to call 
the plant foreman. Program 70 1 9 *6 1 7 13 235 3456 ENTER. (here, 70 1 
signifies the first phone number, 9 to get an outside line, *6 to get an outside 
line dial tone, 1 713 235 3456 our hypothetical long distance call to a pager, 
and ENTER to complete the phone number). Program 702 9 *6 548 7632 
ENTER (this is the second phone number, to call the foreman in case the pager 
call doesn't get through). 
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MINUS n 

Case 2: Passing a Phone Number to a Pager 

Some pager systems will allow the caller to enter a phone number (or other ID 
number), which is then relayed on to the beeper. When the person with the -II 
beeper gets the call, he will know immediately from the number which dialer 
has called. This is a good system if you are using multiple dialers, or have other 
pager calls in addition to autodialers. 

Example: 

Consider the following example of initiating a call to a paging system. We will 
assume here we don't have to dial 9 to get an outside line for this example. The 
paging terminal phone number is entered, followed by a CPM wait *6 to wait, 
for the pager to beep. After that, an ID number is entered. Often the ID number 
is simply the phone number at the Verbatim autodialer site. 
A # terminator *8 is inserted. Finally, the characters *5 are added to designate 
this phone session as a pager call and not a voice annunciation. Entry of 
additional delay digits may be required for proper timing of the pager call 
session. 

The phone number string for this example with the first phone number calling a 
pager, is: 

Program 702 548 7632 ENTER (this is the second phone number, to call the 
foreman in case the pager call doesn't get through). 

Exception: 
With some pager systems, Call Progress Monitoring (CPM) on may cause a 
delay that will not allow the pager message to be transmitted in the time 
allowed. If this is the case with your paging system, either have CPM in the 
default off state or, if you want CPM on, time delays can be used in the place 
of *6 pause for tone detect. The critical task here is to time the delay from the 
last digit dialed until the pager beeps. The delay time needed can be determined 
by using a stopwatch or a clock with a second hand. You want to time this delay 
to the nearest second, then add 1 second to be sure. Consult the diagram on 
page H-20 to see the time line of events, then program the dialer. 

Example I :  

Delays are added by pressing the MINUS # key on the front panel. Each delay 
is normally 1 second, but can be programmed (using 928 N) to be any length 
from 1 to 10 seconds. 

4 
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We made each delay 2 seconds long by programming code 928 to be 2 seconds 
for each delay used: program 928 2 ENTER. We then called the pager, and 
determined timed the delay between the last digit dialed and the pager beep was 
6 seconds. 

We programmed our pager phone number: 701 65867 13 ### 18007226999 *8 
*5, where # are delays inserted. 

Example 2: 

In this example we will enter an ID number before entering a phone number 
into the pager. The pager phone number is 1 713 2352456. The ID number is 
771 1. The dialer is at 5481234. Calling the pager by hand from the dialer site, 
we find the following: 

dial pager 

wait for pager to answer (6 seconds) 

pager beep 

enter ID (77 1 1) 

wait for new pager prompt (2 seconds) 

enter dialer phone number (5481 234) 

hang up 

The phone number to enter will look something like: 

1 713 235 2456 (delay 1) 771 1 (delay 2) 548 1234 

In our example we programmed Phone # 1 : 

701 1713235 2456###7711# 5481234ENTER 

(Remember that each # represents a 3 second &lay). 

and Phone #2: 

702 548 7632 ENTER (our foreman again) 
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Case 2: Pager Calling Sequence Using Delays (Example I )  

Note that this delay 
is normally about 
5-12 seconds @ 

Time this Delay 
Verbatim Phone # 

Pager Phone # > ) or Identifier 

TIME 1 

t t t  
Last Digit in Pager Beep 
Dialing String Answers 

Case 2: Pager Calling Sequence Using Delays (Example 2) 

Note that this delay 
is normally about 
5-12 seconds & @ 

l ime  this Delay 
Pager 
Delay Verbatim Phone # , If or Identifier d Pager Phone # 

TIME 

t t t  
Last Digit in Pager Beep 
Dialing String Answers 

w 
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Cellulann Cellular Communications Diagram (AC Only) 
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!ularm Cellular Communications Diagram (I 2 V DC Only) 

Verbatim 

(12 Volt) 

DC Only 
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'ellulann Cellular Communications Diagram (24V DC Only) 

1.m WP/ Power Cord / 
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Verbatim Enclosure Diagram 

Verbatim 

RECTANGULAR MOUNTING CENTERS: 6 W x 11-318 H 
OVERALL DIMENSIONS: 9-314" W x 11 718" H x 5" D 
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N E W  4X Enclosure Diagram 

NEMA 4X ENCLOSURE 

RECTANGULAR MOUNTING CENTERS: 8" W x 12.5" H 
OVERALL DIMENSIONS 11.5' W x 13.5' H x 5.5" D 
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Jumper Block Diagram 
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Jumper Configurations 

Main Board VMP-5A 

+ JB 1 - configures sockets U3 and U4 for the sue of EPROM chip 
used. 

Placement of shorting block: 
left hand two pins- 2 meg EPROMs (for future use) 
right hand two pins- lmeg and 5 12k EPROMs (factory 
default) 

+ JB2 - configures sockets U1 and U2 for the sue of RAM chip 
used. 

Placement of shorting block: 
left hand two pins- 1 meg or 256k RAMs (factory default) 
right hand two pins- 2 meg RAMs (for future use) 

+ JB3 - RESET. Short these two pins together for about 2 seconds 
(a screwdriver works fine) to clear the programming back to 
factory defaults. 

+ JB4 - Local Alarm Relay1 Line Seizure Relay output. Upper pin is 
ground, lower pin supplies 5vdc on alarm to activate the relay. 

-1 + JB5 - SYSTEM RESET. Short these two pins together for about 
two seconds to reset the system hardware. 

+ JB6 - factory use only 

+ JB7 - factory use only 

+ JB8 - configures jack AJ-1 to be either an audio output jack or a 
12vdc power input jack. 

Placement of shorting block: 
upper two pins makes AJ- 1 an audio output jack, for using 
an external speaker or connecting to another audio system. 
lower two pins makes AJ- 1 a 12vdc power input jack for 
powering the unit from an external source. 

+ JB9 - factory use only 

4 
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Speech Board VSPE-2 

+ JB 10 1 - position of jumper varies with the firmware version 
Placement of shorting block: 

left hand two pins if the fmware  version is 2.00 or 
higher. Speech RAM is to be placed in the board 
beginning with U103 then U104 and so on up to 8 RAM 
chips. 
right hand two pins if the fmware  version is 1.36 or 
below. A maximum of two speech RAM may be used. If 
using just one RAM chip, it goes in socket U104. A 
second one if used can go in U105 (U103 is skipped). 
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Autodialer Specification 

Description & Phone Number Dialing 
The autodialer shall be a solid state component capable of dialing up to 16 
phone numbers, each up to 60 digits in length. Phone numbers and Standard 
pulse dialing or Touch Tone DTMF dialing are user programmable via the 
system's keyboard or Touch Tone phone. Further, the autodialer shall be 
capable of connecting, via a single serial interface cable, to a variety of 
Programmable Logic Controllers (PLCs), Distributed Control Systems (DCSs) 
& SCADA systems. Serial interfacing methods shall incorporate commonly 
used standard industrial network protocols such as Modicon, Inc. Modbus RTU 

Solid State Voice Message Recording 
and Playback 
The unit shall have two different categories of speech message capability, all 
implemented with permanent non-volatile solid state circuitry with no 
mechanical tape mechanisms: The unit shall allow for message recording from a 
remote telephone as well as from the front panel. 

User Field Recorded Messages 
The user may record and re-record his own voice messages, for each input 
channel and for the Station ID. 

1 .  There shall be no limit on the length of any particular message, within the 
overall available message recording time, which shall be 409 seconds for 
36 total channel units and 624 seconds for 57 total or more channel units. 

2. The unit shall allow selective recording of both Nonnal and Alann 
advisory messages for each input channel. 

3. The unit shall provide for automatic setting of the optimum speech 
memory usage rate for the total set of messages recorded, in order to 
achieve optimum recording sound quality. 

4. Circuit board switches or jumper straps shall not be acceptable means of 
manipulating message length or recording rates. 
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Permanent Resident Non-Recorded Messages 
Permanent built-in messages shall be included to support user programming 
operations, to provide supplemental warning messages such as advising that the -1 

a l m s  have been disabled, and to allow the unit to be fully functional even 
when the installer has not recorded any messages of his own. 

Local & Remote Programming 
Capabilities 
The user may optionally elect to alter the following parameters from their . 

standard normal default values via keyboard entry or remotely from any Touch 
Tone phone. 

correct phone numbers according to the 
current alm(s) .  

Alarm response delay .1 to 9999.9 seconds. 
Delay between alm call outs .1 to 99.9 minutes. 
Alm reset time: 0.1 to 99 hours or "NO RESET'. 
Incoming ring response (answer) delay 1 to 20 rings. 
Input alarm criteria Each channel shall be independently 

configured for "Normally Closed,'' 
"Normally Open," 'Wo Alarm," or 
"Disabled." 

Autocall Test When enabled, the unit shall place a single 
round of test calls, both at the time this 
function is enabled and also at regular 
subsequent intervals until this function is 
disabled at the keyboard. 

Run Time Meter Selected physical channel inputs shall 
accumulate and report the number of hours 
that its input contacts have been closed. 

Remote system microphone activation. 
Remote and local arming and disarming 
of system. 
Pulse Totalizer Function. Selected physical input channels shall be 

capable of counting pulses of up to 1 OOHz. 
at 50% duty cycle. 

1 
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Nonvolatile Program Memory Retention 
User-entered programming and voice messages shall be kept intact even during 
power failures or when all power is removed for up to ten years. 

Acknowledgment 
Acknowledgment of an alarm phone call is to be accomplished by pressing a 
Touch Tone@ "9" as the alarm call is being received, andlor by returning a 
phone call to the unit after having received an alarm call. 

Remote (PLC) Channel Monitoring 
Function 
The unit shall continuously scan all properly configured Remote Channels. The 
unit shall monitor remote channels which physically reside in other industrial 
equipment interfaced to the Verbatim via the serial interface. The unit shall be 
capable of interfacing to at least two PLC networks simultaneously. The unit 
shall be capable of monitoring any PLC data register regardless of register type, 
whether digital, analog, input, output or status point. Alarm criteria shall be 
settable according data register type. For digital remote channels, alarm criteria 
shall be settable for normally '0' or normally ' 1 '. For analog remote channels, 
both a high setpoint and a low setpoint alann criteria shall be settable. 
Violation of alarm criteria at any remote channel shall cause the unit to go into 
alann state and begin dial-outs. All remote channel alarm criteria shall be 
settable either at the front panel of the unit of over the telephone using touch- 
tone commands. The unit shall be capable of writing data to any PLC data 
register to which writing data is a legal operation. The unit shall monitor any 
failure of the active serial communications channels. Upon failure of any 
communications channel the unit shall enter the alarm state and begin dial-outs. 
The unit shall be capable of transferring data between one remote channel on 
one serial communications network and another remote channel on a second 
serial communications network. The unit shall also be capable of transferring 
data between remote channels on a serial communications network and physical 
channels within the unit. The unit shall be optionally upgradable to incorporate 
provision for 32,64 or 96 total remote channels. 
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Input Monitoring Function 
The unit shall continuously monitor the presence of AC power and the status of 4 
four contact closure inputs. Unit shall optionally be field upgradeable to incor- 
porate a total of 8, 16,24, or 32 dry contact inputs. AC power failure, or 
violation of the alarm criteria at any input, shall cause the unit to go into alarm 
status and begin dial-outs. Unit shall, upon a single program entry, automati- 
cally accept all input states as the normal non-alarm state, eliminating possible 
confusion about Normally Open versus Normally Closed inputs. Further, as a 
diagnostic aid, unit shall have the capability of directly announcing the state of 
any given input as currently "Open Circuit" or "Closed Circuit," without 
disturbing any message programming. Each input channel shall also be indepen- 
dently programmable, without need to manipulate circuit board switches or 
jumpers, as Normally Open or Normally Closed, or for No Alarm (Status Only), 
or for Pulse Totalizing, or for Run Time Metering. 

Run Time Meter Inputs 
Any dry contact input can be programmed to accumulate and report the number 
of hours their respective input circuits have been closed. Any such channels will 
never cause an alarm, but on inquiry will recite the channel's message accord- 
ing to the status of the input and then report the closed circuit time to the tenth 
of an hour. The input will accumulate and report in tenths of hours up to a total 
accumulated running time of 99,999.9 hours. The initial value of the Run Time 4 
Meter shall be programmable in order to agree with existing electromechanical 
Run Time Meters. Up to a total of 8 Run Time Meters may be programmed. 

Pulse Totalizer Inputs 
Any dry contact input can be programmed to accumulate the number of pulses 
(momentary contact closures) occurring at the input. The maximum input pulse 
rate must not exceed 100 pulses per second, and if the rate is over 50 pulses per 
second, the pulses must have a 50% duty cycle. The user shall be able to 
program an initial starting value and a scale factor for each pulse totalizer input. 
The pulse totalizer input shall cause an alarm call upon reaching a user defined 
alarm setpoint. 

Alarm Message 
Upon initiating an alarm phone call, the system is to "speak" only those chan- 
nels that are currently in "alarm status". 

-d 
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Communications Protocol 
The unit shall interface to standard networks commonly used in industrial 
installations. The unit shall be capable of network communications using the 
Modbus RTU protocol. 

Diagnostics 
The unit shall include user commands to execute diagnostics of the PLC 
network to determine the health of the network. The unit shall inform the user 
of the length of scan time for the set of all configured remote channels. The unit 
shall provide a complete verbal report of all programmable functions and their 
programmed values on command form any remote Touch Tone phone. 

Speakerphone 
The unit shall be capable of dialing any phone number on command and h c -  
tion as a speakerphone. 

Inquiry Message a,nd Function 
Inquiry phone calls can be made directly to the unit at any time from any tele- 
phone, locally or long distance, for a complete status report of all variables 
being monitored, including power status. 

Power Battery Backup 
Normal power shall be 105- 135 VAC, 15 watts nominal. The product is to 
contain its own gel cell rechargeable battery which is automatically kept 
charged when AC power is present. The system shall operate on battery power 
for a minimum of 13 continuous hours in the event of AC power failure. A 
shorter backup time shall not be acceptable. The built-in charger shall be 
precision voltage controlled, not a b'trickle charger," in order to minimize 
recharge time and maximize battery life available. 

Phone Line 
The autodialer is to use a standard rotary pulse or Touch Tone "dial-up" phone 
line (direct leased line not to be required) and is to be F.C.C. approved. Connec- 
tion to the telephone is through a 4-pin modular jack (RJ- 1 1). 
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the main circuit board shall not be an acceptable substitute. The installer shall 
provide a good electrical ground connection point near the unit to maximize the 
effectiveness of the surge protection. 

Local Data Logging 
The system shall include a parallel printer interface for local data logging. The 
local printer will automatically print out, with date and time stamp, each activity 
that occurs; alarms, acknowledgements, programming entries, inquiry calls, 
etc.. For the purpose of easy program review the user shall be able to printout 
on demand all user entered programming. 

Public Address Broadcast 
The standard dialer shall provide a mini phone jack for optional connection to a 
local public address system. If connected to the PA system the dialer shall 
broadcast all alarm messages over the PA system and the telephone sirnul- 
taneously. 

Integral Surge Protection 
All power, phone line, d v  contact, and analog signal inputs shall be protected 4 
at the circuit board to IEEE Standard 587, category B (6,000 volts open circuit1 
3,000 amps closed circuit). Gas tubes followed by solid state protectors shall be 
integral to the circuit board for each such line. Protectors mounted external to 
the main circuit board shall not be an acceptable substitute. The installer shall 
provide a good electrical ground connection point near the unit to maximize the 
effectiveness of the surge protection. 

Warranty 
The dialer shall be covered by a five (5) year warranty covering parts and labor 
performed at the Factory. 

Modular Upgrades 
The system shall include expansion connectors to accommodate field upgrades 
for additional internal dry contact inputs, remote supervisory control outputs, 
and internal analog inputs, CDL, SCADA. 

4 
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Additional Features: Sealed Switches, 
LED Indicators, Alarm Disable Warning, 
Tal kThrough 
All keyboard and fiont panel switches shall be sealed to prevent contamination. 
Front panel LED'S shall indicate: Normal Operation, Program Mode, Phone 
Call in Progress, Status for each channel, AC Power Present, AC Power Failure, 
and Low, Discharging or Recharging Battery. On any Inquiry telephone call or 
On Site status check, the voice shall provide specific warning if no dialout 
phone numbers are entered, or if the unit is in the "alarm disable" mode, or if 
AC power is off or has been off since last reset. A built-in microphone shall 
allow anyone at a remote phone to listen to local sounds and have a two-way ' 

conversation with personnel at the dialer. 

Special Order Items 
The following options shall be available on specific order: 

a) 4, 12,20, or 28 extra contact channels (8,16,24, or 32 respectively, total.) 

b) 32,64,96 remote channels 

c) 1,4, 8, or 16 analog channels. 

d) Remote supervisory control (4 or 8 outputs). 

e) Cellular telephone communications. 

f )  Radio communications interface. 

g) NEMA 4X (sealed) enclosure. 

h) Thermostatically controlled heater. 

Specifications subject to change without notice. 
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Worksheet A Programming 
Part 1 : Phone Number Programming 

03 (Third) 1 703 
I I I 

02 (Second) 

I 04 (Fourth) 1 704 I I I 

702 

I 05 (Fifth) ( 705 

I I 

06 (Sixth) 

07 (Seventh) 

08 (Eighth) 

706 

707 

708 

09 (Ninth) 

I 13 (Thirteenth) 1 713 1 I I 

10 (Tenth) 

11 (Eleventh) 

12 (Twelfth) 

709 

710 

711 

712 

Part 2: Optional Programing 
Record of  any optional programming to alter selected parameters fiom their normal 
default values. (Sample highlighted) 

- 

14 (Fourteenth) 

15 (Fifteenth) 
16 (Sixteenth) 

902 1 Akrm Trip Delay 1 2 seconds I 40seconds 
I I I 

714 

715 
716 
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Worksheet B Alarm Call Grouping Programming 
Purpose: To "link" certain input channels to call only selectedphone numbers. 

See Section 6.2.13 

Part 1: Group Description Naming 
As an organizational step, write in a Group Description Name (Electrical, Security, etc.) for each 
of your phone number groups, and the two-digit designation number of the phone numbers you 
want included in each group. Refer to the filled-in example below. This should be done only 
after you have already entered your entire list of up to 16 phone numbers on Worksheet A. 
(Sample highlighted) 
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Worhheet B Alam Call Grouping Programming Cont. . . 

Part 2: Linking Channels To Groups 
For each input channel that you wish to have "linked" to one of your groups, write in your 
chosen Group Description Name (Electrical, etc.), and the corresponding set of 2-digit Phone 
Number Designations which you established above. Finally, write in these same sets of 2-digit 
codes, without the separating commas, to the right of the printed program code (501, etc.). This 
establishes the complete program code to enter for each channel that you want "linked" to call 
only a selected group of phone numbers. (Sample highlighted) 

The filled-in sample, below, is for an 8-channel unit. Three groups were established, and 5 of ' 

the channels were linked to a group. The remaining 3 channels were not linked to any group, 
and therefore, those 3 "unlinked" channels would dial the entire list of phone numbers in'regular 
order. 

Note: 
Any channels that you do not enter such a program code for, will cause 
dialing of the entire list of phone numbers, when that channel goes into alarm. 
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Worksheet B Alarm Call Grouping Programming Cont. . . 
Page 1 of 6) 
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Worksheet B Alamz Call Grouping Programming Cont. . . 
Page 2 of 6) 
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Worksheet B Alarm Call Grouping Programming Cont. . . 
Page 3 of 6) 
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Worksheet B Alarm Call Grouping Programming Cont. . . 
Page 4 4 6 )  
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Worksheet B Alarm Call Grouping Programming Cont. . . 
Page 5 of 6) 
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Worksheet B Alarm Call Grouping Programming Cont. . . 
e a s e  6 of 6) 
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Worksheet C Message Planning & Recording page I of 11) 
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Total estimated recorded message length in seconds, this page 
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Worksheets 

Worksheet C Message Planning & Recording page 2 O/ 11) 

Total estimated recorded message length in seconds, this page 
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Ch 18 Alarm 118 

18 k&m$ .--?-' 218 ' 
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-. 
Y-P-K 

-. 

Ch 19 Alarm 
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Ch 19 Normal .- 
Ch 20 Alarm 

Ich 20 Normal 

Ch 21 Alarm 
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Ch 21 Normal 
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Ch 22 Normal 
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119 

219 

120 

220 
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221 
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222 

Ch 23 Alarm 123 

- - 
I 

Ch 24 Alarm 124 

Ch 25 Alarm 

I Ch 25 Normal 
I 7 

Ch 26 Alarm 

Ch 26 Normal 

Ch 27 Alarm 

Ch 27 Normal 
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Ch 28 Alarm 

. Ch 28 Normal 
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125 

225 
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Worksheet C Message Planning & Recording page 3 0~11) 

Total estimated recorded message length in seconds, this page 
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Worksheet C Message Planning & Recording page 4 O ~ I I )  

Total estimated recorded message length in seconds, this page 
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Worksheet C Message Planning & Recording (Page 5 of 11) 

Total estimated recorded message length in seconds, this page 

Verbatim Owner's Manual 



Worksheets 

Worlrsheet C Message Planning & Recording page 6 O ~ U )  

Total estimated recorded message length in seconds, this page 
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Worksheet C Message Planning & Recording page 7 11) 

Total estimated recorded message length in seconds, this page 
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Worksheet C Message Planning & Recording page 8 O ~ I I )  

Total estimated recorded message length in seconds, this page 
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Worksheet C Message Planning & Recording page 9 0 ~ 1 1 )  

Total estimated recorded message length in seconds, this page 
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Worlrsheet C Message Planning & Recording page 10 I I )  

Total estimated recorded message length in seconds, this page 
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Worksheet C Message Planning & Recording page I I  O ~ I I )  

Total estimated recorded message length in seconds, this page 

See next page to complete calculations 
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Worksheet C Message Planning & Recording Calculations: 

Total estimated recorded message length in seconds, page 1 1 of 1 1 
Total estimated recorded message length in seconds, page 10 of 1 1 & 
Total estimated recorded message length in seconds, page 9 of 1 1 
Total estimated recorded message length in seconds, page 8 of 1 1 
Total estimated recorded message length in seconds, page 7 of 1 1 
Total estimated recorded message length in seconds, page 6 of 1 1 
Total estimated recorded message length in seconds, page 5 of 1 1 
Total estimated recorded message length in seconds, page 4 of 1 1 
Total estimated recorded message length in seconds, page 3 of 1 1 
Total estimated recorded message length in seconds, page 2 of 1 1 
Total estimated recorded message length in seconds, page 1 of 1 1 

Total estimated recorded message length in seconds, all pages 
See Code 9 12 for alternate method of timing spoken messages. 

Note: 
For any channels that you have programmed for Status Report Only or for 
Run Time Metering, the message to be spoken on Open Circuit input is 
recorded with the Program Code ordinarily used for the Alarm Message; 
the message to be spoken on Closed Circuit input is recorded with the 
program code ordinarily used for the Normal Message. 
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Annunciator Sequences and 
' Options 

This appendix discusses Verbatim operations in the context of the ANSIIISA- 
S18.1 Annunciator Sequences and SpeciJications standard. It also describes the 
options available for configuring the Verbatim to support a variety of sequence 
models. This information will be useful for users needing calling sequences 
different from the one discussed in Section 5. 

Note that the ANSI specification uses slightly different terminology from that 
used here and elsewhere in this manual. Hopefully, this won't cause much 
confusion. 

One concept central to this discussion is that of channel state. At any given 
time every armed channel is in one of the following 5 states: normal, alarm, 
acknowledged alarm, return to normal @ m ) ,  acknowledged RTN. The precise 
meaning of these terms will be clarified later on. 

The term annunciator state is used here to describe the actions and indications 
of the Verbatim . These include LED illurnination,voice reporting and status 
logging. 

An annunciator sequence consists of specifying how transitions between the 
channel states occur and how they impact the annunciator state. The Verbatim 
supports three distinct types of annunciator sequences. These are each discussed 
in the subsections below. The next several paragraphs discuss the properties 
they all share in common. 

The normal, alarm and RTN states are determined by comparing the channel's 
value with the criteria settings. A transition into these states requires that the 
condition persist for a time period referred to as the alarm trip delay. This 
provides hysteresis, or debouncing between the real-world signals and the 
channel state. 

The two acknowledged states are determined by operator actions. 
Unacknowledged alarms and RTNs transit to the acknowledged states by 
pressing keys on the front panel or entering DTMF tones over the phone. 

The Verbatim gives visual indcations for the state of each channel or group of 
channels. If normal, the LED is OFF. When alarmed, the LED is blinking. 
When acknowledged the LED is steady ON. The visual indications for the RTN 
states are sequence dependent, and described later. 

Verbatim Owner's Manual 



Annunciator Sequences and Options 

Audible indications for the channel states are also given. These take the form of 
voice reports either from the speaker or over the phone. These reports may be 
requested at any time by pressing the CHECK STATUS key, or phoning the 
unit. 

Whenever any channel is in the unacknowledged alarm or RTN state, the 
Verbatim will solicit acknowledgment by phoning personel. The calling 
sequence itself is determined by the alarm call grouping and alarm ready 
scheduling configuration. 

All audible indications can be silenced by pressing the ARM/DISARM key on 
the front panel. This action will also always acknowledge all unacknowledged 
conditions. Also, all annunciator state transitions and actions are suspended . 

whenever the box is in program mode. Channel state transitions will still occur. 

The annunciator state may at any time be completely reset by pressing the 
ARM/DISARM key twice. This action will also reset the state of each channel. 

In terns of ANSI/ISA-S18.1, there is one more property that all Verbatim 
annunciator sequences share: there is no support for thefirst out sequence 
designations (Fl, F2, F3). Groups of alarms and RTNs are always registered, 
reported and reset without regard to which one tripped out first. 

Standard 
Reset) 

Annunciator Sequence (Manual 
yr' 

This section describes the default annunciator sequence used by the Verbatim . 
It is a minor variant of the ANSILSA-S18.1 designation M-1 (Manual Reset with 
silence pushbutton). It may be configured by entering code 923 1 in program 
mode. 

Operations in this sequence are detailed in Section 5. Briefly, channel states 
transit from nonnal to alarm when criteria violations persist for the trip delay. 
The alarm state is then locked in until acknowledgment is made. The transition 
from acknowledged back to normal happens upon manual reset or expiration 
of the alarm reset timer. The RTN states are omitted from the sequence. 

The annunciator states include only those visual and audible indications 
described above. Also, the annunciator sequence follows the transitions 
described there too. 

This sequence differs from the vanilla M-1 designation in two ways. The first 
involves the operation of the automatic reset timer. The true M-1 sequence is 
obtained by turning the alarm reset timers off (code 922). The second 
distinction involves configurations where no phone numbers are programmed. 
Here the transition from alarm to acknowledged happens automatically and 
immediately. There are never any audible or visual indications of the 
unacknowledged state. This sequence has ANSI designation M-1-5-6. 

4 
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Clear On Return To Normal 
(Automatic Reset) 
This section describes annunciator sequence options that are variants of the 
ANSI designation A-1 (automatic reset with silence pushbutton). The main 
distinction of these from the M-1 sequence is that the alarm state is 
automatically reset when the channel enters the RTN state. The Verbatim 
sequences in this category differ amongst themselves mainly in when this 
RTN transition is allowed to occur. 

The basic A-1 sequence is obtained by executing code 923 3. Channel states 
transit from normal to alarm when criteria violations persist for the trip delay. 
The alam state is then locked in until acknowledgment is made. If no phone ' 

numbers are configured, then this transition happens automatically and 
immediately (A-1-5-6). Otherwise, operator action is required. The transition 
from acknowledged back to normal happens via manual reset or expiration of 
the alann reset timer. It also happens whenever the criteria violation for an 
acknowledged alann returns to normal. 

Designation A-1-4 is obtained by code 923 2. This sequence differs from A-1 
only in that the unacknowledged alarms are not locked in. All visual and 
audible indications are automatically reset whenever the criteria violations 
return to normal for the trip delay period. 

A minor variant of A-1-4 is obtained by code 923 4. Here, the indications for 
an acknowledged alann will not be reset until it has been reported once, 
regardless of RTN status. Unacknowledged alarms will be reset completely 
without any lock-in whatsoever. 

The implementation of these A-designates involves one wrinkle. The check for 
RTN condition is not performed continuously, but rather only at specific times. 
Hence, changes that happen in the midst of a report may not be reflected in the 
annunciator state until some time later. 

Report Return To Normal (Ringback) 
This section describes the annunciator sequence option that provides explicit 
indications of RTN conditions. This is a variant of the R-1-8 designation 
(ringback with silence pushbutton and common ringback audible). There are 
two differences between R and M or A designations. First is that the RTN state 
can be entered only from the acknowledged alarm state. M has no notion of 
RTN at all, and A allows the transition at any time. Second is that R locks in 
RTN states until acknowledged, whereas A immediately resets. 
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A variant of the R-1-8 sequence is obtained by executing code 981 1. 
Channel states transit from normal to alarm when criteria violations persist for 
the trip delay. The alarm state is then locked in until acknowledgment is made. e 
If no phone numbers are configured, then this transition happens automatically 
and immediately (R-1-5-6). Otherwise, operator action is required. 

The transition from acknowledged alarm to unacknowledged RTN is made 
whenever the criteria violation goes away for the trip delay period. The RTN 
state is then locked in until acknowledged. RTN acknowledgment is made in the 
same fashion as alarm acknowledgments. The channel states are reset either 
manually or by expiration of the reset timer. The reset timer begins running 
when the original alarm condition is acknowledged. This means that if a . 

sufficiently long interval exists between acknowledgment of the alarm and the 
RTN, then the reset will happen immediately. 

The main differences between this variant and the standard R-1-8 sequence are 
as follows. First, there is no registration of momentary alarms once the RTN 
state is entered. Once the RTN state is acknowledged, no further calls will be 
triggered until the channel is reset. This is to say transitions in the channel state 
may continue, but will not be reflected in the annunciator state. Still, all reports 
will reflect the current state of the channels. Second, there is no visual 
indication for the RTN states. The LEDs will continue to reflect the 
acknowledged alarm status. Third, the silence pushbutton stops all flashing 
LED indications. Fourth, there is the automatic reset timer. 

Unlike the implementation for the A designations, RTN conditions are checked 
d 

continuously for all channels. So long as any unacknowledged alann or RTN 
condition exists, the Verbatim will be making calls. Alarm conditions have 
priority. Hence, if an alarm is one call group and an RTN is in another, no calls 
will be placed to the RTN group until the alarm is acknowledged. 

If the trigger for a call is an RTN, then the report will explicitly mention this 
before reporting the status of all channels in the group. An RTN report 
mentions RTN conditions only. Any acknowledgment while in RTN calling 
state acknowledges RTN conditions only. In contrast, any operator 
acknowledgment during an alarm call will also acknowledge all RTNs. But, 
the alarm reports do mention all unacknowledged RTN conditions. 

If a new alarm occurs on any channel while in the RTN calling state, a change 
from RTN to alarm calling will occur as soon as possible. This can happen no 
sooner than the completion of any report in progress. Such reports may or may 
not include mention of the new condition depending on whether that channel 
has already been announced. 

-1 
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Annunciator Sequence Option Summary 
The following paragraphs provide a concise summary of the available 
annunciator sequence options. The ANSI designator is given, along with the 
Verbatim configuration code, followed by a short functional description. 

M-1: Manual Reset with Silence Pushbutton. 
Code (923 1) 

Alarm states are registered directly from configured criteria without regard for 
return to normal conditions. Alarm states are locked in and dialer will continue 
to call until acknowledged. Acknowledged alarms are reset via automatic timer. 
Total dialer reset andsilence via armldisarm key. 

M-1-5-6: Manual Reset with Silence Pushbutton, No Flashing, and No 
Audible. 
Code (923 1) - with no phone numbers programmed 

Same as M-1, except the alarm state is immediately converted to acknowledged 
state. 

A-1: Automatic Reset with Silence Pushbutton. 
Code (923 3) 

Same as M-1 except the acknowledged alarm state will be cleared if the channel 
returns to normal. The check for this transition occurs only when all alarms 
have been acknowledged. 

A-1-5-6: Automatic Reset with Silence Pushbutton, No Flashing, and No 
Audible. 
Code (923 3) - with no phone numbers programmed. 

Same as A-1, except the alarm state is immediately converted to the 
acknowledged state. 

A-1-4: Automatic Reset with Silence Pushbutton and No Lock-in. 
Code (923 2) 

Same as M-1 except BOTH the acknowledged and unacknowledged alarm 
states will be cleared if the channel returns to normal. The check for this 
transition occurs only in between alarm calls. 

A-1-4 variant: Automatic Reset with Silence Pushbutton, No Lock-in, and 
Single Acknowledge Report. 
Code (923 4) 

Same as A-1-4 except the clearing for the acknowledged alarm can't happen 
until after a single report has been made. 
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R-1-8: Ringback with Silence Pushbutton and Common Ringback Audible. 
Code (981 1) 

Alarm and Return to normal states are registered fiom criteria and locked-in. - 

Dialer will continue to call until all alarm and RTN states are acknowledged. 
Acknowledged alarms and RTNS are reset via automatic timer. Total dialer 
reset and silence via arm/disann key. 

R-1-5-6: Ringback with Silence Pushbutton, No Flashing, and No Audible. 
Code (981 1) - with no phone numbers programmed. 

Same as R-1-8 except all unacknowledged alarm and RTN states are 
immediately converted to the acknowledged state. 

d 
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ACCESS CODE See Security Access Code. 

ACKNOWLEDGMENT The act of advising the Verbatim autodialer that 
its alarm message has been heard. This is done either by pressing a touch tone 9 
at the prompting beep, or by calling the unit back after the alarm call has ended. 
Once acknowledged, further activity on that particular channel will not cause 
further dialing until the expiration of the Alarm Reset Time. See Section 5.1, 
"Placing Inquiry Calls to the Verbatim autodialer," and Section 5.5, 
"Acknowledging the Alarm Call." 

ALARM CALL GROUPING Special programming established to cause 
specific input channels to cause dialing of only selected phone numbers. Used 
to provide separate alarm functions according to category of personnel, such as 
maintenance, security, plumbing, etc. See Section 6.1, "Program Codes." 

ALARM CONDITION For contact input channels, the Alarm Condition is 
the Open or Closed circuit condition opposite to that which was established as 
the Normal Condition for that channel. For example, for a channel programmed 
as Normally Open, the Alarm Condition would be Closed Circuit. Also see 
Violation. See Sections 3.3, "Programming Input Channels" and 5.3, 
"Receiving Alarm Calls." 

ALARM CRITERIA The chosen determination of what will constitute an 
alarm condition (violation) for a given channel. See Normally Closed. 

ALARM READY SCHEDULING A program setting which causes the 
Verbatim autodialer automatically disarm for certain time periods. This 
function prevents the product from sending alarm telephone calls during periods 
when personnel are stationed at the site and are able to deal with the problem 
directly. 

ALARM RESET TIME The period of time, beginning at the moment an 
alarm is acknowledged, during which alarm dialing on behalf of that specific 
channel is suspended regardless of fiuther activity of its input circuit. At the end 
of this period, the Acknowledged Alarm status is cleared for that channel. See 
Section 5.6, "Alarm Reset Timeout After Acknowledgment" and Section 6, 
"Advanced Programming." 

ALARM TRIP DELAY The time required for an input violation to remain 
in violation before the unit trips into the Unacknowledged Alarm state. See 
Section 6, "Advanced Programming." 

Verbatim Owner's Manual Glossary- I 



Glossary 

ANALOG Analog signals have variable values of current or voltage, with 
the specific value generally representing some physical parameter such as water 
level or pressure. The most common type of analog signal is a 4-20 -1 
milliampere current loop, with a transmitter (transducer and associated power 
supply) governing the current in a loop. This current is detected by one or 
more receiving devices in the loop, such as an optional analog input channel on 
a Verbatim autodialer. 

AUTOCALL A special test calling function. When Autocall is turned on, 
the unit places test calls at regular intervals to provide ongoing assurance of 
Verbatim autodialer and phone line operation. See Section 6, "Advanced Pro- 
gramming." 

AUTODIALER A device which constantly monitors a set of inputs from 
various external sensors, and places outgoing alarm calls when there is an alarm 
condition. It also allows inquiry calls. 

AUTOEXTEND A unique feature on the Verbatim autodialer which auto- 
matically extends the available message recording time as required, selecting 
the optimum speech memory rate for the user's voice message recording. See 
Section 4.2.1, "Verifylng/Extending Recording Time." 

CALL BACK See Call Forward. 

CALL FORWARD The unit may be commanded from the panel or over the 
phone, to place a call to a specific phone number. This is called Call Forward- 
ing. If the number called is that of the person commanding the call from a 
remote telephone, then it is termed Call Back. This is typically done for test 
purposes. See Section 5.8, "Dialing Out and Conversing Through the Verbatim 
autodialer," and Section 6, "Advanced Programming." 

CALL OUT The action of the Verbatim autodialer placing calls to outside 
personnel or facilities. 

CDL (central Data Logger) The combination of a modem, a serial 
interfaced printer and a special Raco-built interface box is called a Central Data 
Logger (CDL). A Raco autodialer/RTU may be configured to call and log data 
to the CDL printer. CDL RTUs first call the CDL printer to log alarm and 
status information then proceed on to calling personnel by voice. 

CLOSED CIRCUIT CONDITION One of two possible states of a contact 
closure input circuit. Closed Circuit is the condition in which the contacts 
complete the electrical circuit connection. Open Circuit is the opposite 
condition, in which the contacts do not complete the electrical circuit 
connection. The Open Circuit condition is electrically equivalent to having no 
connection to the input circuit. A Closed Circuit input will measure zero volts 
DC from the input connection to the common connection point. An Open 
Circuit input will measure 5 volts DC. The Open or Closed Circuit status may 
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also be read without a voltmeter, by use of Program Code 0 ZZ 0, where ZZ is 
the 2-digit channel number. See Section 3.3, "Programming Input Channels" 
and 5.3, "Receiving Alarm Calls". 

COMMON The combined electrical return connection point for all contact 
closure inputs. One side of all contact inputs are connected to Common. Phys- 
ically, this Common connection point is any of the 4 terminals marked C on 
terminal strip TSl. The circuit board internally connects Common to the AC 
ground (GREEN) terminal on terminal strip TS3. See Section 2, "Installation." 

DEFAULT Programming values which are built into the unit and remain in 
effect until the user alters them. Also, permanently available speech messages 
which are utilized when the user has not recorded his own messages. 

DELAY BETWEEN DIGITS In some applications, an extra waiting time 
is needed between dialed digits. For example in some PBX systems, a 9 must be 
dialed, followed by a waiting time of several seconds before the main phone 
number may be dialed. See Section 3.2, "Programming Phone Numbers," 
Appendix F, "MODBUS Interface," and Section 6, "Advanced Programming." 

DESIGNATION NUMBER The two-digit "order number" of a phone 
number in the overall set of phone numbers programmed. For example, the 
designation number for the third phone number is 03. See Programming 
Worksheet A. See Section 3.2, "Programming Phone Numbers," 6.1, "Program 
Codes," and 6.2, "Programming Operations." 

DIALER See autodialer. 

DRY Description of a sensor contact circuit that is not connected to any 
power source. 

EXIT DELAY A delay period after a user arms the unit, before the unit will 
actually accept new alarms. Used to allow user to exit a protected entrance 
without tripping the unit into alarm. See Section 6, "Advanced Programming." 

GLOBAL Essentially "over all" or "universal". Programming that simulta- 
neously sets the same value for all channels, but excluding the Power Failure 
Alarm function. 

GROUPING See Alarm Call Grouping. 

ID MESSAGE See Station ID Message. 

INQUIRY CALL A call placed by personnel to the Verbatim autodialer. 
See Section 5.1, "Placing Inquiry Calls to the Verbatim autodialer." 

LED A lighted legend indicator on the front panel. 

LINK See Alarm Call Grouping. 

MEMORY USE RATE See Speech Memory Rate. 
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MODEM A device which allows digital data (as opposed to voice) to be 
transmitted between two sites, usually via public telephone lines. In the case of 
a Verbatim autodialer equipped with the CDL or SCADA option, a modem is -i 
built into the option card so that no external modem is required. 

NETWORK The physical and higher level protocols for a specific vendor's 
PLC data communications. The Verbatim can support a maximum of 3 net- 
works simultaneously. The actual number of networks and type of protocol are 
hardware options. 

NETWORK ADDRESS The concatenation of the network ID, node, and 
PLC address. It is sometimes symbolized by '/net/node/addr' where net is the 
network ID, node is the node address, and addr is the PLC address. The network 
address suffices to uniquely identify any data object which the Verbatim can 
access. 

NETWORK ID A voice message identifyrng a specific network. By 
default, the message is "Verbatim Net X", where 'X' is a number from 0 to 5. 
Custom messages, such as "Building 320 LAN" may be recorded. See 
'NETWORK' entries below for more details. 

NETWORK 0 Refers to the discrete, analog, and RSC points internal to the 
VSS. 

NETWORK 1 Refers to devices connected to the 'NETlt port on the serial 
communications card. Protocols may vary. 

-1 
NETWORK 2 Refers to devices connected to the 'NET2' port on the serial 
communications card. Protocols may vary. 

NETWORK 3 Refers to devices connected to the MBPLUS port on the 
MBPLUS communications coprocessing card. 

NETWORK 4 Refers to devices connected to the Parallel port. 

NETWORK 5 Refers to devices connected to the Modem port on the serial 
communications card. 

NODE The address of a specific PLC on the network. Each PLC is already 
configured with a unique integer as its node address. The Verbatim must also be 
given a unique number as its node address on each network to which it inter- 
faces. The network ID and node together suffice to uniquely identify any PLC. 

NORMAL CONDITION For contact closure inputs, the Normal Condition 
is that condition (open or Closed Circuit) which normally exists. The opposite 
condition would create an alarm. See Section 3.3, "Programming Input Chan- 
nels" and 5.3, "Receiving Alarm Calls." 

-1 
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NORMALLY CLOSED Describes a monitored "contact type" input signal 
circuit, for which the normal, non-alarm state is associated with the circuit 
being closed (i.e. a completed connection being established between the two 
conductors of the input circuit). An alarm condition causes the circuit to be 
opened (broken), which the Verbatim autodialer would detect and begin placing 
alarm calls. This requires that this input be programmed as Normally Closed on 
the Verbatim autodialer. 

NORMALLY OPEN Opposite of a Normally Closed circuit. The input 
signal is open in the normal, non-alarm state and closes when an alann occurs. 
This requires that this input be programmed as Normally Open on the Verbatim 
autodialer, which is the default setting for a contact type input. 

NON-VOLATILE MEMORY When AC power fails, the unit continues to 
operate for several h o w  on its internal Gel Cell battery. When this battery is 
near discharge, the unit automatically turns itself off. However all the user's 
programming and all user recorded messages are kept intact by Non-volatile 
Memory for up to ten years, so when power is later restored, no reprogramming 
or message recording will be required. 

I OPEN CIRCUIT CONDITION See Closed Circuit Condition. 

PHYSICAL CHANNEL OR PC Internal inputs are sometimes call 
Physical Channels (PCs). PCs monitor user-supplied external sensors such as 
float switches, limit switches, etc. In most cases, the outputs of logic 
controllers may be connected directly to Physical Channel inputs without the 
need for interfacing relays or other signal conditioning. The normal Verbatim 
inputs, as distinguished from the RCs when necessary. The semantics are such 
that all RCs on network 0 are PCs. 

PLC ADDRESS The data table location of an object within a specific PLC's 
internal memory. The format of the PLC address is vendor dependent. For 
network 0, the PLC address is the physical channel number. 

POWER FAILURE The disappearance of 120 VAC power to the unit. The 
unit will continue to operate under power failure until its internal Gel Cell 
battery is discharged. 

PULSE TOTALIZER The totalizer function accumulates a continuing 
count of the number of cycles of a train of pulses presented to the input. The 
pulses may be in the form of an open and closed circuit, or they may be in the 
form of a 5-volt logic signal. 

RECORDING RATE In the process of digitally recording the user's voice 
messages into speech memory, the message is recorded into memory at one of 
four possible rates. The faster this rate of memory usage, the higher the record- 
ing fidelity. However, this results in less total available recording time than at 
slower rates. Rate 1 is the fastest rate giving the best sound quality. The Auto- 
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extend feature automatically selects the optimum rate to allow adequate 
recording time for the user's own set of messages at the best possible sound 
fidelity. See Section 4.2.1, "VerifyingIExtending Recording Time," and Section 4 
4.3, "Record Your Messages." 

REMOTE CHANNEL OR RC A Verbatim I/O point whose value mirrors 
the value at some network address. Each active RC is associated with one and 
only one network address. The RC number can be viewed both as a 'speed dial' 
abbreviation for the lengthy network address and as a 'virtual' I/O point that 
supports alarm criteria. Different RCs can refer to the same network address. 
All data objects referenced by any RC are either 1 or 16 bits in length. 1-bit 
objects are termed "discrete" or "digital" points. 16-bit objects are sometimes 
termed "analog" points even though the data may actually be a discrete counter 
or timer. The type of object is implicit in the RC's network address. This is to 
say, any RC can be either discrete or analog. 

Analog RCs are NEVER scaled to engineering units within the Verbatim 
Gateway. They can only have decimal integer values in the range 0 to 65535. 
Any desired must be done within the PLCs program. Floating point, hexa- 
decimal, and octal data formats are not supported. 

REPEATS The number of times a series of messages (including Station ID 
message) is spoken when an alarm call is placed. As used here, this number 
includes the first recital of the messages. For example, 3 repeats means 3 times 
total, not 4. See Section 5.3, "Receiving Alarm Calls" and Section 6.1, 
"Program Codes." 

RING ANSWER DELAY The number of rings required before the 
Verbatim autodialer will answer an inquiry call. See Section 5.3, "Receiving 
Alarm Calls," and 6.1, "Program Codes." 

RTU (Remote Telemetry Unit) A monitoring device, interfaced to a 
communications medium, whose mission is to communicate conditions at a 
remote or inaccessible site. RTUs are usually polled by a central computer on 
some schedule or interval. Additionally, RTUs may request polling to report 
any exceptions such as a l m s  or other events which require the attention of the 
central computer or its operators. When a Raco Verbatim autodialer is 
configured with the asynchronous communications module it is known as an 
RTU. The Verbatim RTU does not loose any of the basic features of the 
Verbatim autodialer. In addition, the Verbatim RTU is capable of receiving 
polling calls from the Raco SCADA Central Computer. Furthermore, alarms 
may be communicated to the Raco SCADA Central Computer or to a Raco 
Central Data Logger (CDL) printer. 

-1 
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RUN TIME METER A feature which, when turned on, accumulates the 
total number of hours that an input channel is in the Closed Circuit condition. 
Typically used to monitor equipment operation time, particularly alternating 
pump systems. See Section 3.3, "Programming Input Channels," and Section 6, 
"Advanced Programming." 

SCALE FACTOR A translation factor which may optionally be entered in 
conjunction with the Pulse Totalizer function. The spoken Totalizer reading will 
be the actual number of pulses accumulated, divided the programmed scale 
factor. See Section 6, "Advanced Programming." 

SECURITY ACCESS CODE A code optionally programmed by the user at 
the front panel. Once programmed, this code is required in order to perform any 
program operations over the phone. See Section 5.7, "Programming by Phone," 
and Section 6, "Advanced Programming." 

SPEECH MEMORY RATE See Recording Rate. 

STATION ID MESSAGE A message which is always included in all phone 
calls to or from the unit, intended to identify the unit. The default Station ID 
Message is "ID number is 1". See Section 4.1, "Planning Messages" and 4.3, 
"Record Your Messages." 

TIME BETWEEN ALARM CALLS With the unit in Unacknowledged 
Alarm status, the waiting time from the time the unit terminates a given alarm 
call, until the time when the unit again accesses the phone line to place the next 
call. During this interval (default 2 minutes), personnel may call the unit back, 
which will acknowledge the alarm and suspend further calling. See Section 5.4, 
"Continued Dialing in the Absence of Acknowledgment," and Section 6, 
"Advanced Programming." 

VIOLATION For contact closure inputs, a violation (also called Alarm 
Condition) is the Open or Closed Circuit condition which is opposite the 
condition which has been programmed as Normal for that channel. For 
example, if a given input channel is programmed for Normally Open operation, 
then a Closed Circuit is a violation for that input. If the violation persists for the 
Alarm Trip Delay time, the unit will go into Unacknowledged Alarm state and 
begin placing alarm calls. See Section 3.3, "Programming Input Channels, " 5.3, 
"Receiving Alarm Calls," and 5.6, "Alarm Rest Timeout After 
Acknowledgment:" 
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alarm 
acknowledgement 1-3 
by pulse rate 6-1 2 
clear all 6-23 
disable warning 1-7 
local configuration H-7 
message 4-2 
message repeats 6-23,5-2 
message specification I 4  
non-response calling 5-3 
power failure 5-3, 6-25 
reset time 5-4. 6-22 
relay H-7 
time between dialouts 6-22 

alarm auto phone dialing 1-1 
alarm call 

worksheet J-3 thru J-10 
Alarm Call Grouping 1-2, 6-5 
Alarm Ready Schedule 7-1 

Control Number 7-8 
modes 7-3 
priorities 7-5 
programming 7-5,7-10 
temporary ovemde 8-1 

alarm reset time 5-4.6-22 
alarm trip delay 6-13 

codes 6-4 
default value 6-13 
global setting 6-14 
individual setting 6-14 

analog 
connections B-1 
Input Signal Type B-1 
programming codes B-9 
Setpoints B-8 
speech messages B-9 

analog input programming codes 6-4 
analogmath B-4 
Annunciator Sequence K-1 
Answer mode E-5 
ARMIDISARM (930) 6-25 
audio output H-2 
Autocall Test 6-24. 1-2 
Autodialer (DFP) A-1 
Autoextend 4-2. 4-3 

battery 
"LOBAT" 8-1 
power backup 1-5 
replacement 8- 1 
type 8-1 

BAUD RATE 
Allen-Bradley F-17 

Cable 
color codes C-3 
PLC Network Connections G-4 
VBB-1 Serial Cable Connection G-7 
VMB-2 Serial Cable Connection G-5 
VMBM-1 Serial Cable Connection G-6 
VPPC-1 Parallel Cable Connection G-3 
VSER-01 Serial Cable Connection G-2 
VTI 4051505 DCM G-8 

cable length maximums 2-6 
Call Progress Monitoring 6- 16, 6- 19 
Call Grouping 6-21 
Call-in acknowledgement 5-1 
Callback 6-25 
calling autodialer 5-1 
cancel 3-1 
Cellularm H-20 
channel 

linking to phone numbers 6-21 
phone report 5-5 

channel programming codes 6-3, 6-1 1 
channel status 

LEDs F-3 
reading codes 6-3,6-10 
report 5-1 

checking status 5-1 
clear 

acknowledged alarms 6-23 
alarm reset timers 6-23 
selected items 6-27 

clear a program 3-1.6-1 
clear out operations codes 6-9 
Clearout Operations F- 19, F-27 

codes 6-9 
clock 

starting 7-6 
Closed Circuit alarm 3-2 
CMOS inputs 2-2 
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code 
Data Register F-25 
Remote Channel- Status F-25 

code 500 3-3 
Code Listing Abbreviations F-10 
codes 

Alarm Call Grouping F-26 
Alann Trip Delays F-26 
Linking F-26 
Message Recording and Reviewing F-25 
Network Bridging F-26 
programming 6-1 
Remote Channel F-25 
Remote Channel Programming F-25 

COMALARM F-9 
communications errors F-12 
Communications Protocol 7-4.1-5 
configuration codes 6-3. F-25 
configuring 

data register monitoring F-2 
local alarm H-7 
Remote channels 7- 1 1 

configuring codes 6- 1 1 
connecting 

four-channel unit 2-2 
Verbatim to PLC F-1 

connection 
8 or more input unit 2-2 

connector 
36 pin 2-4 

Call Progress Monitoring (CPM) 6-16. 
6-19 

criteria 
alarm 3-3.6-11 

Customer Service 9-4. F-5 

datacalls E-5 
data regster 

address F-2, F-7 
alarm state F-2 

Data Register Address F-7 
data registers 

reading. writing F-1 
data table addresses F-1 
DataNoice Autocalls E-6 
date 

checking 7-6 
factory defaults 7-9 
programming 2-6 
setting clock 7-6 

DC Power Connection diagram H-4 
default(s) 

programming codes 6- 1 
time and date 2-7 
factory set 7-9 

delay 
dialing 6-15 
return to normal 6-25 

DFP Autodialer A-1 
clearing A-4 
programming A- 1 
recording messages A-5 
testing A-4 

Diagnostic commands F-20 thru F-24 
count codes 6-27 
readout codes 6-9 

Diagnostics 1-4 
Dialing 

delays 6-15 
pulse or tone selection 6- 16 

Dialing Out 3-4.5-6 
disable 

inputs 3-3 
DISARM 

reading, setting time 7-7 
setting date 7-7 

disarm unit 3-4 
DIS ARMJREARM (930) 6-25 
DTMF H-15 

Enclosure Diagram H-23 
end 

phonecall 5-5 
Enhanced Telephone Interface 6- 15 
Error Code listing F-23 
exit delay 6-25 

loobydust H-1 
four-channel 2-2 

Verbatim Remote Channel 7-2 
Global alarm trip delay 6- 14 
Grouping 

Alarm call 6-21 

heater H-11 
installing 2-1 

Holiday schedule mode 7-4 
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inactivated RCs F-6 
individual contact 

input 3-3 
input 

disabling 3-3 
Input Channel Numbers 

analog B-2 
input channels 

programming 3-2 
Input Monitoring 1-4 
Input Signal Type 

analog B-2 
codes B-3 

Inquiry Message and Function 1-5 
installation 

verification testing 3-4 
installing 

autodialer 2-1 
line seizure feature H-8 

Intercall 
delay, 6-9.6-20 
quick delay E-2 

jack AJ1, audio output H-2 
jumper block diagram H-26 

Key 
DI.ALOUT/PRESS TO TALK 3-4 
CANCEL 

phone code 5-5 
CHECK STATUS 5-2 
ENTER 

phone code 5-5 
MINUS 

phone code 5-5 
NORMAL 3-4 
POINT 

phone code 5-5 
REARhUDISARM 7-1 
RECORD 4 4  

ladder logic program listing F-5 
(LDL) Local Data Logger 6- 18 

LED 
battery 8-1 
channel alarm 5-4 
DISARM 3-4 
Network Status Indicator F-9 
PFAIL 3-4 
specifications 1-7 

line seizure H-8 
linking 

clearing link F- 17 
modes F-15 
phone numbers to channels 6-21 
phone numbers to RCs F-14 

listening period 6-26 
listing 

programmed phone numbers 5-5 
Local and Remote Programming 1-2 
Local Data Logger 6- 18 
logic controller inputs 2-2 

maintenance 8- 1 
memory 

message recording F-2 
specifications 1-3 

message 
alarm condition 4-2 
alarm is acknowledged 5-1 
normal condition 4-2 
recording speed H-6 
reinstate default 4-5 
repeating 6-23 
review, replay 4-4 
verifying 4-3 

message recording and reviewing codes 
6-3, 6-10 

messages 
extending recording times 4-5 
recording 4-1. 4-4 

microphone operation 6-26 
Modbus 

Networks F-7 
protocols F- l 

modems 
automatic speed selection E-4 

Modicon 
PLC F-7 
protocols F-7 

Modular Upgrades 1-6 
monitor inputs 1 - 1 
Motherboard diagram H-24 
mounting location 2-1 
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NEMA 4X weatherproof outer enclosure 
2- 1 

Net Address F-6. F-12, F-28 
associating with RC F-6 

NETNumber F-7 
Network Bridging F-15 
network protocols F- 1 
Network Status F-22 
node 

PLC node number F-9 
node addres 

default F-6 
Nonvolatile Program Memory 1-3 
NORMAL. key 5-6 
normally openlclosed 3-2 

offset factors 
programming B-3 

Open Circuit alarm 3-2, 3-3 
operation 

remote supervisory control C-1 
Opt0 22 relays 

types C-1 
Order Items, Special 1-7 
output 

direct connection C-3 
installation C-1 
remote supervisor control . C-1 

Output Relay Enclosure C-1 

Pager 
numeric support H-15 

Parallel Printer Interface D- 1 
Parallel Printer Port Adapter Cable 2-4 
parameters 

network F-18 
protocol F-18 
timing F-18 

parts, returning 9-4 
PBX 

support 6-1 6. H-6 
PFAILLED 3-4 
phone 

callback 6-25 
designation number (DN) 6-2 
dialing out through autodialer 5-6 
ending call 3-4 

high speed dialing 6-15 
inquiry calls 1-5 
line busy 6-19 
line specifications 1-5 
linking numbers to channels 6-21 
non-existant number 6- 19 
programming by 5-4 
programming numbers 6-14 
ringing stopped 6-19 
testing connection 3-4 
unanswered 6-1 9 
worksheet 5-2 

Phone Fault 6- 16 
phone number 

programming 3-2 
codes 6-4 

Phone Support 9-4 
PLC Programmable Logic Controller) F-1 

Address Format F-8 
data register F- 1 
node number F-7 
operating parameters F-5 
Programming Code Table F-25 

power 
alternate sources H-3 
battery backup 1-5 
DC power specifications H-3 

power failure 1-4 
Alarm 6-25 
setting alarm delays 6-14 

power requirements 2- 1 
printer 

local option D-1 
paper loading 2-6 
parallel interface D- 1 
restoring operation 2-6 
serial interface D- 1 
turning off 2-8 

printer buffer 2-6 
printer installation 2-4 
printing 

current programming 2-7 
intervals D-2 
scheduling 2-7 
switching off 2-7 

Program made 3-1 
Programmable Logic Controller (PLC) F- 1 
pfo-ng 

alarm call group worksheet 5-3 thru J-10 
alarm call grouping 6-21 
Alarm Ready Schedule 7-5.7-10 
analog connections B- 1 
by phone 5-5 
clear all 3-1 
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codes 1-2, 6-1 
dialing delay 5-5 
input channels 3-3 
local and remote specifications 1-2 
offset factors B-3 
omitting a field F-6 
phone numbers 3-2, 6-14, J-2 
phone numbers to channels 6-21 
printing 2-7 
real world method B-5 
report status 3-3 
resetting operations 3-1 
review mode 5-5 
scaling factors B-3, B-4 
system specific method B-5 
voice 1-1 

Public Address Broadcast 1-6 
Pulse 

selection 6- 16 
Pulse Totalizer 

inputs 1-2, 1-4 
codes 6-12 

Pulse/Tone 
automatic selection 6-1 8 

dialing codes 6-4 

radio transmitter 
connecting H-12 

RC 
alarm criteria F-3, F-13 
commands F-5 
criteria-based alarms F-8 
digital, analog F-3 
linkage configurations F-15 
Linking F-15 
polling F-19 
programming F-5 
programming key sequences F-6 
remote message recording F- 12 
Status F-10 
status over phone F-3 

RC (Remote Channel) F-1 
real world method 

programming B-5 
REARM 

delay 6-26 
key 3-4 
reading, setting time 7-7 
setting date 7-7 

recording 
alarm relay H-7 
extending individual messages 4-5 

messages 4- 1.4-4 
setting rate 4-5 
speech times H-5 

relay, alarm H-7 
remote alarm monitoring 1-1 
Remote and Local Programming 1-2 
Remote Channel (RC) 

pre-configured F- 1 
Remote Supervisor Control C-1 

codes 6-7 
mounting C-1 
wiring C-1 
operation C-3 

report 
closed input circuits 6- 12 
status only 3-3 

reset 
alarm time 5-4.6-22 
clear a program, 3-1.6-27 

Return To Normal (RTN) E-1 
returning parts 9-4 
ring answer delay 6-23 
ring back K-3 
rotary flow meters 6-12 
Run Time Meter 3-3.6-1 1.1-2 

inputs 1-4 

SCADA E-2 thru E-4 
scaling factors 

programming B-3 
Security Access Code 6-24 
seizure. line H-8 
Serial Port Parameters F- 18 
Serial Printer Interface D-1 
set points. higMow analog B-8 
setting 

recording rate 4-3, 4-5 
touch or tone dialing 3-2 

settings 
review 6-1 

speaker 
adjusting volume H-1 
external connections H-2 
operation 6-26 

speakerphone 1-5 
Special Order Items 1-7 
speech messages 

analog programming B-9 
recording times H-5 

Station ID 4- 1 
STATUS key 5-2 
Status. network F-22 
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Supervisory Control, Remote C-1 
Support. phone 9 4  
Surge Protection 1-6 
system memory 

clear all 3-1 
system specific method 

programming B-5 

Telephone 
Line Fault Detection 6- 16 
terminal strip 2-2, H-9 

Telephone Interface 
enhanced 6-15 

Temperature Sensor B-3. B-7 
temperature sensor input B-3 
terminal strip TS 1 2-2. H-9 
testing 

routine 8-1 
TFAIL 6-18, 3-1 
thermostat 

specifications H- 1 1 
installing 2-1 

threshold violations F-9 
time 

checking 7-6 
factory defaults 7-9 
programming 2-7 
setting clock 7-6 

Timing Parameters E l  8 
Tone 

detect H- 15 
selection 6- 16 

Tonehlse 
automatic selection 6- 18 
dialing codes 6 4  

Totalizer 
default value 6-13 

Troubleshooting 9-1 
analog channels B-1 1 

TS705 H-7 
'ITL inputs 2-2 

upgrades 1-6 

version level 2 4  
VoiceJData Autocalls E-6 
VPPC-1 cable 2 4  

VRSC C-1 
VX32 Channel Expansion Card 2-2 

Warranty 1-6 
Registration Card (see back of manual) 

weekday schedule mode 7 4  
weekend schedule mode 7 4  
Wiring Connections 

remote supervisory control C-1 
wiring connections 2- 1 
worksheets (see Appendix J) 
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/ FCC Notice to 'Users 

1. You must notify your telephone utility as follows: 

a. Intention to install an FCC Part 68-registered device. 

b. The FCC registration number: HKS-23J06304-AL-R 

c. The ringer equivalence number: 0.3A 

d. When the device is disconnected from the telco network 
and will not be reconnected. 

2. These units may not be used on party lines. 

3. The telco has the right to make changes in their network which may affect 
the operation of your unit, provided adequate notice is given to you in 
advance to permit continued correct operation. 

4. In the event of operational problems, disconnect your unit by removing 
the modular plug from the modular telephone jack. To test the phone line, 
temporarily plug a working rotary-dial telephone into the jack normally 
used by the Verbatim. If the substitute telephone works correctly, your 
Verbatim has a problem and should be returned for repairs (in or out of 
warranty). If the substitute telephone does not work correctly, notify the 
telco that they have a problem and request prompt repair service (at no 
cost to the user). 

5. The user may not under any circumstances (in or out of warranty) attempt 
any service or repairs on the Verbatim. It must be returned to RACO for 
all repairs. 
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SAVE MESE INSTRUCTlONS 

CONTROL DEVICES 
FOR FUTURE REFERENCE 

1 
-* EFSIEFD AND ' lnsfallation & - - ._ - - EDS SERIES 

-.- 
Maintenance lnstructio6s C- --. 

- 
4 -. 

- * 
C 

"2. -s w --3 - - 

Typlcal EFS Series Typ~cal EFD Sertes Typical EDS Sertes 
(not Factory Sealed) (w~lntegal Sealing Chamber) a-q --& ' f (urnfactory seal6 

- .-.+ fpntact block ptctured) - .a =r 

.. - 
APPLICATION -&# ECSC fth[3!qh_feel) S a c s  U o r y  sealed', '* stattons. selector swttches. and snap swttches do%T * EFS, EFD and EDS Serles control devices are used In conjunctton 

need 
with magnettc starters or contactors for remote control of motors 
and to visuallv ~ndlcatethat the desired funct~on IS betna performed. EFSlEFD and EDS Sertes control dev~ces are suttable for use In - .  

Class I, Groups C and D (Division I), Class 11, G m p s  E, F, G and EFS (dead endl and EFSC (through feed1 Series pushbunon sta- 
Class hazardous locations, asadid ,,,, the NatDna, tions, selector switches and factory sealed pilot lights are used 

separately or in combnations with a variety of standard features Electrical Code@ (NEC). Certain units are suitable for Class I, Group 

and speclal options available. B (Division 1) usage. they are identified by the suffix GB added to 
the Cataloa Number and must have seals install& within 1-1 /T of 

EFD (dead end) and EFDC (through feed) Series factory sealed each condh opening. Standard EDS Series pushbutton and selec- 
pushbutton stations and factory sealed pilot lights do not need tor switch controls with the factory sealed contact blocks (shown 
?xternal sealing. Figure 2) are suitable for Class I, Group B, Division 2. 

INSTALLATION 

WARNING 

Electrical power must be OFF before and during installation 
and maintenance. 

3. Remove the cover screws and then lift the cover assembly from 
the device body taking care not to damage either ground joint 
surface. 

4. Pull supply wires into the enclosure, making them just long 
enough to make the required connections. 

5. Make the electrical connections utilizing the wiring scheme 
established for your system. See Figures t A and ?B for the 

1 . Select a mounting location that will provide suitable strength and contact diagrams of EFSiEFD and EDS pusnbutton stations 
rigidity for supporting all contained wiring and control devices. and selector switches. 
Fic!:r? 3 rPo;6:r 'fie mecnting .'Ir!ene;ucs of a!! EFS!E= =nl 
E ~ S  devlce bodies. Drill and tap mounting holes tor 5/16 - 
18 bolts. 

Hazardous location information indicating the class and 
group the product is approved for is marked on the nameplate 
of each device. Conduit sealing fittings may be required to be 
installed to comply with the requirements of the fatest edition 
of the NEC. Section 501-5 andlor 502-5 plus any other 
applicable standards. 

2 .  Securely fasten the device body to the mounting surface, then 

For Class I, Group B, hazardous locations: Units with suffix 
GB in the catalog number on the nameplate, may be installed 
in Class I. Division 1 ,  Group B locations. Seals must be 
installed within 1-1 ir of all conduit openings. 

attach the body into the conduit system. 

I Momentary Maintained I ' 

Pushbutton Stations: I 
2 Circuits 

1 Circuit 2 Circuit 1 Opcn - A 
Universal Universal ? Closed - B 

N O E  A1,81 and C Contacts are "Normally C W '  and 
A 2 8 2  and 0 Contacts are "Normally Open" 

- - 
Figure 1A 3 ? -  

@National Electrical Code is a registered trademark of NFPA 



style Position 
1 

- *o Position AT & 
) Circuit A 2 0  

b 

A1 Lh 
Two Posit~on A2 
Four Circuit 81  d~ 

8 2  

Position Position 
2 3 

' Three Position A1 Lh eT 
/ Two Circutt ~ 2 . e  

I 81  Lk y 
Three Positlon 82 . . . . x 

NOTE: A1. 81 and C Contam are "Normally Closed" and 
A2. 8 2  and 0 Contacts are "Normally Open" 

1 Four Circuit ~ l * , .  Lh A 

Figure 10 

I 

Nom~nal 120V Nominal 220,440,550V 

source 

Pild L~ght Transformer 
Voltages above 125 Volts 

Source 

Nominal Volts Primary 
50160 Hertz Voltage 
Transformer Range 

Figure 1 C 

The field wiring terminals on the switch units used fw pushbutlon 
or selector switch stations are marked, (see Figure 2). The 

, and"0"indicatesnomrallyopencontacts; and , 7 
and "C" indicates normally closed contacts of the switch. These 
switches are provided with binding screw terminals. For EDSI 
EP"C: Series toggle switches; splice factory sealed wires to 
r r wires using suitable connectors. Factory sealed wires 
wfi in accordance with the wiring diagram located on 
the side of the sealing chamber. (See Figwe 2). 

NORMALLY 
WEN NORMALlY 

CMACTS CLOSED 
CONTACTS 

WSIEFS Pushbutton Stations Screw Terminals 

EFD Pushbutton Station Screw Terminals 

- EDS Factory Sealed contact 
block for pushbuttons and 
selector switches 

WS snap switch (toggk 
sealing well with wiring 
diagram. 

Figure 2 

Strip the insulation on each conductor wlre back 3'8" 

Use a slotted or Phillips head screwdriver to loosen the field 
wiring terminal screws the required 3 or 4 turns. 

Insert the bare wire conductor(s) on either side of the terminal 
screw(s), under the terminal wire clamp(s) and securely tighten 
the screw(s1. 

NOTE Do Not exceed 15 in. Ibs. of torque. 

Pilot lights and sealing wells are furnished with pigtail leads for 
field connection by use of wire nuts. 

6. Test wiring for correctness with continuity checks and also for 
unwanted grounds with an ~nsulation resistance tester. 

7. Carefully assemble cover assembly to the device body with 
the cover screws. Check the tightness of the cover screws 
to ensure that the cover assembly is securely fastened. 

I WARNING 1 
Check for dirt. grit or other foreign material on the mating 
surfaces of the cover and the device body. Be certain that 
each surface is wiped completely clean before assembling. 
Surfaces must seat fully against each other to provide a 
proper explosionproof seal. 



SIZE - Dinwnrions (in.) 

a - b - C - - 
Single Gang Tandem 5-718 5-3/32 3-112 
Two Gang 5-718 5-3/32 7-3/16 
Three Dev~ce 8-1;8 7-1 :4 3-112 
Two Gang Tandem 11 - 1  I4 10-7'16 3-112 

HUB (in.) - d e - 
1 1'2 31 4 13/16 
31 4 718 13/16 

1 1 15116 

Figure 3 

PILOT LAMP REPLACEMENT 
110-125 Volt Cacuit: 6 watt, type S6, candelabra base 
220-250 Vo# Circuit 10 watt. type S6, intWInedii base 

REPLACEMENT PARTS 
For a complete list~ng of replacement Parts for EFSlEFD and EDS 
control dev~ces. refer to the Crouse-Hinds Catalog. 

MAINTENANCE 

WARNING 

Always disconnect prlmary power source before opening the 
enclosure for inspection or service. 

1 Frequent inspection should be made. A schedule for mainte- 
nance checks should be determined by the environment and 
frequency of use. It is recommended that it should be at least 
once a year. 

2. Perform visual, electrical and mechanical checks on all compo- - 
nents on a regular basis. 

Visually check for undue heating evidenced by discoloration of 
wires or other components. damaged or worn parts or leakage 
ev~denced by water or corrosion in the interior. 

Electrically check to make sure that all connections are clean 
and tight. and that contacts in the components make or break as 
required. 

Mechanically check that all parts are properly assembled, and 
that operating mechan~sms move freely. 



All statements. technical information and recommendations contained herein are based on information and tests we believe to be reliable. 
The accuracy or completeness thereof are not guaranteed. In accordance with Crouse-Hinds "Terms andconditions of Sale". and since 
conditions of use are outside our control. the purchaser should determine the suitability of the product for his intended use and assumes all 
risk and liability whatsoever in connection therewith. 

Cooper Industries Inc. 
Crouse-Hinds D i m  
PO Box 4999 

IF899 
Revision 03;92 

Crouse-Hinds Syracuse. New York 13221 U.S.A. CopyngM a 1992. Cooper Industries. Inc. 

Oudity from 
Coopar Industries 
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4 i - ~-ryl~(tzrnrn)diahole -.; -4 .-,i .,,--- requ~red for pand rnaumrp. 
F~gure  1 Senes 3000 Photohelic' Swrtch.Gage. - n-4 

! NOTE: Dctallsd dtmenslon d-lnqs are amlaoh Imm our Cus laer  Some w, lor 
I PHOTJHEUC' smthkpgos  M ~nsmled In M cgwna mc!awna Fa IC- m- 
1 jng ream no 19;00132M For exdosnonqmd muung. rwwa no r9m011~1. 

The Photohelica SwitchiGage is a very versatile, SPEClFlCAnONS 
precise pressure switch combined with the time-proven - 1. Dimensions: 5" Diameter x 8'14'' Length. 
Magnehelica pressure gauge. Models are available with 2. Weight: 4 Lbs. 12 oz. 
one or two phototransistor actuated relays. Gage 3. Gage Bezel: 5" O.D. x 4" I.D. across gage face. 

I reading is unaffected by switch OperaJtjon, Easy to ad- Fits panels up to 518" thick. 4'3/16" diameter hole 
required. Optional, 122 mm. . .. 

.. . 
*-b just set points have-knob controls. Applied pressure and 

switch set points are fully visible at all times. Deadband 4. Gage Connections: 118" N.P.T. 
is one pointer w~dth - less than 1% of full scale. 5. Finish: Baked Dark Gray Epoxy Enamel. 
Double-pole double-throw relays can be easily inter- 6. Pressure Rating: -20 Hg. to 25 p i g  (-.67 to 1.7 
locked to provide variable deadband control. For positive, bar). MP option; 35 psig (2.4 bar), HP option; 80 

negative or differential pressures; single positive pres- psig (5.5 bar). 36003s-36010s; 150 psig (1 0.3 bar). 
36020s and higher; 1.5 x full scale pressure. 

sure only 0~36000Smodels. Full scale ranges available 
from 0-.25 in W.&&&~OOO psig. 

7. Ambient Temperature Range: 20 Deg. to 120 Deg. 
. . . ..: .. k-?. F standard. Low temperature model available. 

-- .?:+-: *:3- 
.;*?$ 

8. Standard Accessories: Two (2) brass 118" N.P.T. to 
rubber tubing adapters, two (2) 118" N.P.T. pipe 

PHOTOHE SING - HOW IT WORKS plugs, mounting ring, snap ring and screws for flush 
In a typical cdn plication, the Photohelic switch/ panel mounting. Instructions. 
gage controls b e k e n  high and low pressure set points. 9. Contact b at in^: 1 OA @ 24 VDC I 120VAC; 6A @ 
When pressure changes, reaching either set point 240VAC. 

pressure, the beam from an LED to the limiting 10. Power Required: 117 V., 50, 60 Hz. A.C., 5 watts 
phototransistor wili be cut off by the helixdriven light average (220V. and 240V. units also available). 

shield. The resulting signal change is electronically 11. Conduit Opening: 34" Conduit. 

: amplified to a+aeits DPDT slave relay and switching 12. Accuracy: 2 percent of full scale (3% on -0 and 4% 

occurs. Dead band between make and break is l o !  of 
on -00 Ranges) at 70 Deg. F. 

13. Series 3000 models are for use with air or compat- 
full scale or less - just enough to assure positive, ible gases. Seriesh36000S models are for use with . chatter-free operation. compatible gases and liquids. 

For repeated over-ranging or high cycle rates, refer 
to factory. 

'Patent No. 3.862.416 
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Snap Ring Groove 

118' NPTM pressure connections. 
Single high pressure connection 
for Series 36000s models. 

4'3/:6" (1  22 mm) dia. hole 
required ior panel mounnng. 

Figure 2 
Through Panel Mounting 

INSTALLATION 

1. Location: All pans of the Dwyer PHOTOHELIC' pressure 
swltcnlgage are ruggedly constructed and will stand a moderate 
amount of v~brat~on. physical shock. and handling. Normal care 
In handllng and ~ns;allation is all that IS required. In cases where 
~nstrument panel vibration IS severe. the panel should be sprlng 
mounted or the amplifier-relay unlt mounted remotely on a more 
staDle surface. 

Select a locat~on where the amb~ent temperature will not exceed 
1200F Pneumatic pressure senslng llnes may be run any, 
qecessary dlstance For example 250 foot senslng llnes w~ll not 
affect accuracy but w~ll  damp the readlng sl~ghtly Do not restrlct 
l~nes If pulsating pressure or v~brat~on causes excessive polnter 
osclllat~on or relay chaner, consult factory for addlt~onal damp- 
Ing means See accessory Bulletin 5-101 for flttlngs 

2. Position: The PHmHELIC '  may be mounted as an integral 
package or the amplifier-load relay assemDly and houslng may 
be mounted remotely from the indicating gage-phclotransstor unit. 
Extention cords with 7 pln plugs and receptacles are available 
from Dwyer for ~nterconnection of the two unlts. 

The unlt may be mounted In any desired posltlon. scale vertical 
or horizontal. wcthout affecting Its accuracy, but must be rezeroed 
11 mRlon s changed from ho rmta l  to veRCal or vce v e M  The 
-0 and -00 models must be mounted w~th the scale vertical 

3. Mounting: The PHOfOHELIC' IS normally mounted before mak- 
Ing elecrrlcal connectlons. as the electr~ca!endosure IS tndepen- 
dent of the mountlng means ana may ba removed at any tlme. 

A. Panel Mounting: Normal mounting is flush or through panel 
as shown In Fig. 2. Be sure to a l h  4-318" extra space beh~nd 
the un~t for electrical enclosure removal. Make a single 4 '3 ,," 
diameter hole In the panel. Insen the entire PHOTOHELIC' 
unrt from the front. then slip on the mountlng rlng and snap 
rlng from the rear. Seat the snap ring in 11s groove. back up 
the mountlng rlng agalnst snap ring and t~ghten the four (4) 

2" No 6-32 clamp screws prov~ded. I f  behlnd panel space IS 

crltlcal. the ampl~fier-relay unlt can be mounted remotely. See 
the Remote-Relay Mountlng Instructions tor detalls. 



a ~ ~ a a t l n g . ~ ~ d . y r A . m o t . : W h e r 0 i t i s d & c & &  

WphdDbansrstW 
to mmmt the amp-etay unit from the g m  

' unit, the gage may be mar- eimer as shown 
in Fig. 2 (grccept less amplifierrelay portion) a surface mounted 
as shown in Fig. 34. Use the layout shown in Fg. 38 to locate 
holes. The complete package cannot be surface mounted. 

A 
Surface Mounting 

8 
Hole Layout (Front) 

Figure 3 

PCI C. Remob R&ya YarnUng: The unpllfior - r d  y unit bay 
be mounted nmot.ly 8s ahown in  Fig. 4A Use the hoh 
layout es ahown in Fg. 48 tor thi. option. 
Additional mounting information for r9.d.l nquir.nwntr 
is mailable from tho hctoy.  
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8 
Hole Layout 

Figure 4 

4. Pneumrtlc Connections & Zerdng: After installation but 
before making pressure connections. set the indicating 
pointer exactly on the zero mark, using the zero adjust screw 
located at the bottom of the front cover. Note that this 
adjustment can only be made with the high and low pressure 
taps both open to atmosphere. 
Connect the high and low pressure taps to positive. negative. 
or differential pressure senslng points. Use I/!* diameter 
metal or other instrument tubing and H' N.P.T. adaptors at 
the Dwyer PHOTOHEUP pressure switch gage. Adaptors for 
rubber or soft plastic tubing are furnished with the instru- 
ment tor use where this type of connection is preferred. 
If the PHOTOHEUCF is not used to sense differential 
pr-ure.pne of the pressure tapa must be left open to 
atmosphere. This will allow the reference pressure to enter. 
In this case. installation of a Dwysr No. A-331 Filter Plun or 
similar fitting in the reference p r k u r e  tap is recomm&ed 
to reduce the possibility of dust entering the instrument. 
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ELECTRICAL CONNECTIONS 

1. Cover: The arnol~t~er-relay unlt has an easy to remove 
housing Remove the three $ 3 )  screws as shown In Fig. 5 and 

I s l ~ d e  the nouslng ott Make all the electrical connections 
before re~nstal l~ng and retastentng the houslng. 

2. Conduit: Elecrr~cal access to the connection box portlon of 
the relay hous~ng IS by bottom openlng for V''' condu~t .  Use of 
f lex~ble conautr IS recommended. It should be supported 
from thgpanel or other suitable surface to prevent the wtring 
system from exerttng undue st ra~n on the instrument. See 
Fig. 5. 

I / _  
, , Corer MouaClly S c r e n  

3. Terminal or Connection Board Laywt :  In Fig 6. "Term~nal 
Board.'' Section A contalns the connections for the ioad or slave 
relay actuated by the htgh or r~ght set-point Thts relay IS a dou- 
ble pole. double throw type. The two top connections are normally 
closed. the two mtddle connectlons are normally open and the 
bonom connections are the common palr Therelay IS In 11s nor- 
mal or De-Energized poslrlon wnen pressure IS below the r~gh l  
hand set-polnt 

Section D IS exactly the same as Section A except that 11s 
load or slave relay IS controlled by the low or left set-polnt 
The DeEnerg~zed posttlon 1s below the left hand po~n te r  
set-polnt. 

Section B contalns tne external connectrons to the h o l d ~ n g  
coll clrcult for the hlgh or rrght set-po~nt relav and Section C 
contalns s i m ~ l ~ a r  connectlons for the low or left set-po~nt 
relay. The function and use of these connectlons vanes 
somewhat depending on the c~rcul t  style of the instrument 
See paragraphs 5 and 6 for detatls 

Section 

Section B r Section 

Support Condul t 
F r m  Panel 

Figure 5 
Mounting Details 

CAUTION: Do not apply electrical current 
to terrn~nals In sectlons B and C. 

Figure 6 
Terminal Board 

Section D 

Section E 
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Section E contalns the power connectlons for the control unlt 
transformer prlmary. The transformer In turn supplies reduced 
mltage power tor the LED. phototrans~nor. amplifier unit. and load 
relay pull In and holding colls. C O ~ ~ ~ C ~ I O ~ S  must always be made 
to th~s section In order to put the unlt In operation. Standard units 
are des~gned for 117 V.A.C. Input to the transformer. Specla1 units 
are also ava~lable for other voltages. 

Separate Ground Wire attachment 1s prov~ded for by a No. 
632 screw on the mounting bracket near the condu~t 
openlng. An add~t~onal ground wlre connection 1s located on 
the s~de  of the gage body for use when the ampl~fier-relay 
unlt IS mounted remotely. 

Single Set-Point ~nstruments are furnished w ~ t h  the right or 
h ~ g h  set-po~nt components and circuitry in  place. These are 
connected to Sect~ons A and B of the termlnal board. The left 
or low set-pocnt components are om~tted. 

4. Circuit Style: The PHOTOHELIC9 IS ava~lable w ~ t h  several 
factory ~nstalled opt~onal Internal clrcu~ts They are ~den t~ f~ed  
as to style by a label shown ~n Fig 7 Th~s label 1s mounted 
prominently on the termlnal board of each Instrument The 
letter H denotes a c ~ r c u ~ t  In wh~ch the relay can be made to 
latch or remaln energized after pressure Increase to ~ t s  
set-po~nt 

e 

@ PHOTOHELIC" 
CIRCUIT .  
POWER SUPPLY: VAC 50/60 HZ 5 W  
CONTACT RATING: 101 a 24 VOC/lZO V A C  

6 1  0 240 V A C  

F igure 7 
Circuit Label  

The letter L denotes a circuit in which the relay can be made 
to latch or remain de-energized after pressure decrease to its 
set-point. Two letters are required to fully identrfy a dual set- 
point unit. Thus, circuit style HH. which is standard, i s  a dual 
set-point circuit which has pravisioru for latching on pressure 
increase to either setpoint. Single relay u n b  are identified 
by the letters SR followed by H for the standard unit or L for 
the special low latch unit. UniB for use with other than stam 
dard 117 VAC will be so indicated on the hbel. 

5. Dual Set Point Automatic Reset: Clrcult Style HH 1s used 
for slmple on-off sw~tchlng appl~catrons. To place tn servlce. 
connect load circults to the approprlate termlnals In Sect~on 
A (Fig. 6) for the r~ght  set-po~nt and Sectlon 0 for the lee set- 
polnt. Note that the N 0. contacts are open when the gage 
pressure polnter 1s to the lett of the set-po~nt polnten. No con- 
nect~ons are necessary In Sect~ons B and C. Make external 
ground connectlons as required and connect power to Sec- 
tlon E for the control unlt. To use clrcu~t slyle LL for autornat~c 
reset, a jumper wlre mun  be ~nstalled between the upper and 
lower terminals In sections B andlor C 

6. Dual Set Point Manual Reset: Circu~t Style HH may also be 
used for manual reset appllcat~ons where ~t 1s desired to have 
ma~nta~ned contact on elther relay follow~ng pressure Increase 
above ~ t s  set-po~nt. Load or s~gnal connectlons are made to 
the approprlate terrnlnals In Sectlons A and 0 fas In paragraph 
5 above). Connect termlnals In Sectrons B and C through nor- 
mally closed swltches or push buttons as shown In Fig. 8 Use 
of "dryclrcult" type sw~tches such as Owyer Part No. A 4 0 1  
w~th paladlum. gold, etc. or rotary wlplng actton rype contacts 
1s recommended Make external grouna connectlons as re- 
qulred and connect Dower to Sect~on E 'cr the control un~ t  

C~rcu~t style LL 1s used for manual reset aoollcatlons uhlch .eaulre 
that contact be ma~ntalned tollow~ng pressure decrease below the 
set-polnt. Load connectlons are made to the aDproprlate term~nals 
In Sections A and D A normally open type manual reset swltch 
such as Dwyer Part No A-601 1s connected to the termlnals ~n 
sect~ons B and C The clrcult must be 'armed' by momentar~ly 
closing the sw~tch whlle the black polnter IS to the r~ght of the 
set-point From that polnt on. the c~rcu~t w~l l  latch on pressure 
decrease below the set-point and remaln latched on pressure 
Increase unt~l manually reset w~th the opt~onal sw~tch 

Reset Roe1 

CAUTION: Do not apply electrical current 
to terminals a sections 0 and C. 

Figure 8 
Manual Reset wi th Circuit HH 
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' C r ~ u a l  Set Point Automatic and Manual Reset Combina- 
tions: Crrcu~t style HH may be used w ~ t h  e~ther set-po~nt 
w~red and operatlng as rn paragraph 5 above and other 
set-po~nt w~red and operatlng as ~n paragraph 6. 

8. High Low Limit Control - Dual Set-Point: Circuit Style HH 
may be used to control fans. dampers, pumps, etc.. between 
the set-po~nts of a PHOTOHEUC.' To accomplrsh thrs, use 
one set-point relay to reset the other as shown ~n the wlrlng 
dragram Flg 9 In this typlcal appllcat~on, the load (for 
rnstance a fan) would be connected to the N.C. contacts of 
the r~ght set-polnt relay. Section A (Fig. 6). On pressure rise 
to the r~ght set-polnt. ~ t s  relay would pull in and hold even 
though'pressure mrght then fall below that set-pornt. If the 
pressure continued to fall to the left set-polnt, I& relay 
would automatically be DE-ENERGIZED, return to ~ t s  normal 
posrt~on and In so dorng, open the holdlng cod clrcult from 
Sect~on B (Fig. 6). The rlght set-po~nt relay would thus be 
reset and the cycle could repeat. 

9. Dual Set-Point Special Purpose Circuits: C~rcu~ t  Style LL 
may be used where manual reset follow~ng ma~ntarned 
contact on pressure decrease to erther set-po~nt IS desrred. 
Crrcu~t Styles HL and LH are comb~nat~on unrts. For spec~al 

w c o m b l n a t r o n s  of features, spec~al unrts. and detailed ~ n -  
structlons regard~ng the~r use. consult the factory. 

10. Single Set-Point PHOTOHELIC:b The s~ngle set-pornt 
PHOTOHELIC8 IS furnished w ~ t h  the right set-pornt only 
Termrnals ~n Sect~on A and B (Frg 6) are connected to thrs 
relay Clrcurt Style SRH is wired for automat~c reset as ~n 
paragraph 5 above Manual reset IS accomplished by addlng 
a normally closed reset sw~tch or push button to the circuit 
as described rn paragraph 6 above 

11. Single Set-Point Special: Manual reset after actuat~on on 
tall~ng pressure can be obtalned by us~ng C~rcu~ t  Style SRL 
Consult the factory tor spec~al un~ts and detailed rnstruc- 
t~ons regard~ng therr use. 

12. W n g  in Sewice In normal operation each relay is de-anergued 
when the pressure applied to the instrument is below its setwnt. 
Special l&-latching units will ordinarily have to be reset before 
placing on the line in normal operation. 

Reset Jumpers, 

116 HP' 
1 17 Volt 

\ Load 

1 17 Volt Line 

'Note: For larger motors, use the Photohelicd 
m a marntarned contact. 1 1  7 Volt Control or 
Push Button Clrcurt of the motor starter. 

Flgure 9 
Hrgh-Low Limit Control 

(Circuit HH) 

13. Failure Mode: The PHOTOHELIC "circuit design prmdes certaln 
protection in the event of a loss of pressure or electrical power. 
In either case, both relays will deenerg~ze, returning to their normal 
"zero pressure" state. The exceptions to this are models with 
center zero ranges. Because the relays on all standard models 
are always energized when the indicating (black) pointer IS to the 
right of their respectwe set polnts. the relay action on loss of 
pressure will depend on setpoint position. since either of them 
car@ be .sated to the left d zero. As an example; if the left pointer 
were s e ~  -. -2 in. wr.  and negative pressure was -3 in. wr.. a loss 
of that pressure would allow the black Wnter to return to the center 
and thus cause the low set-polnt relay to energize. 

I f  the LED should burn out, only the lett-lw relay will de- 
energize. The right-h~gh relay will react as if pressure were above 
its Set+x%nt and will remain energued even though pressure m~ght 
be below that setting. In thrs s~tuation. only termination of elec- 
trical pawer will allow the nght-high relay to deenergize. 

MAINTENANCE AND SERVICE 
Dwyer PHOTOHEUC@ SwitchGages are precision instruments, ex- 
pertly asembled and n d i M  at the taaay. They require no lubnca- 
tion a periodic servicing. If the interior is protected from dust, dirt, 
comive gases and fluids. years d trouble-free service may be ex- 
p e a .  Zero adjustment should be checked and reset occasionally 
to maintain accuracy. Any repairs necessary to either the Dwyer 
MagneWic@ prsssure gage or the ek tmnic  components should 
be p~rtormed by a trained instrument mechanic. In most cases, this 
is best accomplished by returning the complete PHOHELIC@ 
SwitcMjege to the Dwyer factory. 

r 
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PRESSURE SWITCH/GAGE 
MODELS AND RANGES 

Note: The Photohelic" pressure switchlgage may be used in an Underwriters 
Laboratories approved industrial control panel if the usage conforms to UIL 
specifications for the acceptance of unlisted components. 

Model 
h m h r  

Ranqe 
l n d a  

d W l e t  
Yodrl 

NU- 

3300-250Pa 

3300-500Pa 
L 

M, 
N a m w  

3W0-1*a 
3000-1 5kPa 

3000-2kPa 
3000-3kPa 

M ~ n a  
DIV 
CM 

50 

50 

50 
1 0 
2 0 

2 0 
5 0 

5 0 
5 0 

10 0 
I 

Model 
Number 

3000-l5CM 

3000-20CM 
3000-25CM 
3 0 0 0 - 5 0 ~ ~  

3000-80CM 

3000-100CM 
3000-1 5 0 C ~  

3000-200CM 
3000-25OCM 
3000-300CM 

3000-00 

Ramp. 
CM ol 
M a r  

0-15 

0-20 
0-25 
0-50 

0-80 
0-100 
0-1 50 

0-200 

0-250 
0-300 

Range. 
Number 

3000-6MM 

3010 1 0 10 ' 20 

0- 25 

M~nor 
Ow 

Number 

3201 
3202 
3203 

Ranpa. 
Z e n  

Cenlr 

3015 1 0 15 

3020 I 0 2 0  

I 
3000-0 1 0- 50 

3001 ! 0 - 1 0  

0-20 
I 

1)-30 

005 

01 

02 

05 

10 

PSI6 I PSIG 

0-1 02 

0-3 

M i n a  
Dtv 

~ z r u l s  

Dual S a t e  b r  VeloaQ UnlIs' 

3000-lOMM 0-10 50 3300-4CM 2-0-2 10 
I 3000-10kPa 0-10 20 

Waler 

0-6 j0 

j o  

k ' 0 - 4 0  I 10 

3005 0 5 0  10 

3006 i 6 0 20 

3008 0 8 0  , 20 

3204 
3205 
321 0 
321 5 
3220 
3230 
360038 
360068 
360108 
360208 
360308 
360608 
361008 
36300s 
36600s 

Made1 
Number 

3000 OOAV 0 25 
1 

3000 OAV I 3 50 
I 

3001 AV I 2 ' 0 

3002 AV 3 2 0 
I 

30lOAV 1 0 1 0  
I 

M Y  '0 
10 

20 

50 

I 0  

t 0 

' 

2 0  

2 0 

2 0  

3025 

3030 

3040 

3300-0 

330 1 

3302 

3304 

3310 

3320 

Range 
Air 

V a l o a ~  
FPM 

300 2000 

100- 2800 

500- JOOO 

1000- 5600 

2i10012500 

Modal 
Number 

125-0-125 5 0 

250-0-250 1 10 0 

- -=,+ r I -  3 101 O+ 

0 25 

0-30 

0-40 

3330 

 ade el 

Rwqe. 
Zno 

C m t r  
lncbos 

ol Y b l r  

mq* 
Inches 

ol W a r  

Ranqe 
K11e 

p a u l s  

Model 

0-4 

Mlnw 
DIV 

M l n a  
DIV 
K11e 

~ - 1 s  

25-0- 25 , 01 

5-0- 5 1 02 

1-0-1 1 05 

50 3300-10CM 5-0-5 

j0 

3060 0 6 0  

O-' O ( O2 
0-1 5 ( 05 
0-2 0 1 05 

1 0-3 0 I 10 

2-0-2 

5-0-5 

10-0-10 

15-0-15 

Ranqe. 
M Y  of 

3080 

3100 

3150 

'0 

20 

50 

' 0 

M l n a  M~nor 
OIV 

20 3000-15kPa 
0-15 50 

0-80 

G-100 

O - I 5 O  

R a q e  Olv 

0-5 
0-10 
0-15 
0-20 
0-30 
0-30 
0-60 
0-100 
0-200 
0-300 
0-600 
0-1000 
0-3000 
04000 

lo 3000-25MM 0-25 
10 3300-30CM 15-0-15 1 0 3000-20kPa 0-20 50 
20 3000-50MM 0-50 1 0 L 3000-25kPa 0-25 50 

3000-8OMM 0-80 2 0 3000-30kPa 0-30 1 0 

3000-100MM 9-'00 2 0 
I 

' 0  M l n a  
2 0 Model Raqe.  DIV 

2 0 
Numbrr Pascals Pascals Lato M ~ n a  

Range. 
5 0 Z e n  

c a w  Dlv 

Coats Mlnor 3000-60Pa 0-60 Yodrl 1110- K11e 
10 ~ m n * r  p r r u l r  pascals 
20 tzI ttt &, 3000-125Pa 0-125 5 0 I 
20 L 3000-25OPa 0-250 5 0 ' aW-l 5-0- O2 

100 
200 3300-20MM 10-0-10 a00-3kfJa 

3WO-MOPa 
1 5-0-1 5 10 3000-750Pa 0-750 
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1 .  Photohel~c~ Gage Body d Sensor Assembly. 

2. Cover. Knob and Zero Adjust Assembly 

3. Cover "0" R~ng Seal. 

s Bezel. 

5. Mountlng Ring. 

6. Snap R~ng (Mount~ng). 

7. Clamp Screws (Mountlng). 

8. I ,  N.P.T. to Rubber Tublng Adapter (No. A-3391.. 

9. ', N.P.T. Mountlng Sluds. 

Flange Plate and Bracket Assembly with Clrcu~t Board 
'Aounting Screws. 

Lock Washer. 

', N.P.T. Mounttng Nut. 

Ampl~f~er-Relay Clrcult Assembly. 

W~rlng Harness and Receptacle. 

Retalner 

Gasket. Flange Plate to Ampl~f~er-Relay Un~t  Hous~ng 

Ampl~f~er-Relay Un~t  Hous~ng w ~ t h  Mount~ng Screws. 

When corresponding w~th  the factory regarding PhotohelicS 
sw11ch:gage problems. refer to the call-out numbers in this 
view. Be sure lo include range, t ingle or double circuit and 
circuit style letters where required. Field repair is not recom- 
mended: contact the factory for service information. 



Flow Meter 



This Product Contains Lithium Batteries. 

Read This Manual Before Attempting Any Installation, 
Wiring Or Operation. 

*. 
r.. 

/- 

w 

Model ER-8  i 
- Installation & 

- Digital RessA-? 1 < - - - - - - - 
- 

D~gital Ra.3 I - - Operation Manual 1 
- - - -  - -- --- - J 



ER8 Programming Calculations 

Factor would Se 0.1 
f - .  TOTALIZER PROGRAMMING 

b 
Totalizer dalues can Se expressec n any ongureertng Jpir 

- 31 reasure such as galors q ~ a - i  uters ~ l c  -2 r  sacn 
J P I ~  a unique scale 'actor nust ze  'rogra-rec 

TJ determire :he Totalizer Scale Factor 2 r o g r a ~  
Mode #l) use the following f o r , - ~~a  

Totalizer Scale Factor = 
1 .  (Transmitter pulses per un~ t  X Decimal Factor) 

Transmitter Pulses per Unit is the number froc the 
char? be lo !~  or the Tech Brief 11T3r fcr :i=ur paT:c:lar 
:rar,smit:er rs!sr comc~natlcn. --e :-ac is exzressed n 
gallons and iteri. I f  :iou ivlsb to -la': n other ,ri:s, use 
the acc:oprta:a :rr\/erSlOn fac:~:. 

Before you program the Rate Scare 'actor. yoc rnust set 
:he Rate D e c i ~ a l  Point positior: 1P:ogram Mode #3 ) .  This 
dec~mai point  ill correspond to i r e  ,decimal in :he Pate 
Scale Factor n~mbe r .  

where: 

Transmitter Pulses per Unit (s :re number from the 
^ - - C  

,, . 3: :re rigct. t r  :re Tech Brief (ITB) fcr ycur particu- 
'ar : rar jc~r tsr  meter combination. The chart is ex- 
cr2ssec n sallons and liters. If ycu wish to read in other 
j ~ ~ t s .  use !he aporopriare conversion factor. 

Exap-ole YZL "ajje 3 ~ c d e l  35 =CEL ?etsr ,vl:- a 
PFT2 ::ars-lyer :ka: -as 3 :LISS :-::,! :i '25  - 3uses 

. . 
ger gallon. YSL &IS,- :C ' lac -3:s :- ' C\,V n';a ' C ? S  3er 
mlnute 

- .- . - -  

(60 seconds X 1 I 126.7 pLlses Ser ;a;!cr 

= 6011 26.7 = 0.473(rate scale factor) 

Decimal Factor [from 1.0 to .001! determines the resolu- 
:~cn 3f :he reading. If ycu w~sh !c read to the nearest li 
:O ini:. :be 3ec1mai Factor wocild 3e 0.1 

E x a r ~ l e :  You Clat~e a ~ c d e l  35 ?CDL meter with a 
PFT2 transmitter that nas a pulse output of 126.7 pulses 
per gallon. You w~sh to read the :otalizer to the nearest 
tenth gallon. 

1 l(126.7 X 0.1 ) = 0.0789 (scale factor) 

e Step #1: Set The Totalizer Scale Factor to 0.0789. 
(Program Mode # I )  

Step #2: Set the totalizer Decimal Point to '0.0" 
(one decimal place) (Program Mode #2). 

. . -.-A%& -..- - 
RATE OF FLOW PROGRAMMING 

Rate of flow can be expressed in any engineering unit of 
measure for any time base such as gallons/minute, liters/ 
second, barrels/hour, etc. 

To determine the Rate Scale Factor (Program Mode #4). 
use the following formula: 

Rate Scale Factor = 
(Seconds X Decimal Factor) / Transmitter Pulses per Unit 

where: 

Seconds is the number of seconds in the rate time unit. 
If you wish to read flow in units per minute, seconds 
would equal 60. If you wish to read flow in units per hpyl, 
seconds would equal 3600. 

Decimal Factor determines the resolution of the reading. 
If you wish to read to the nearest 1/10 unit, the Decimal 

Step #1: Set the rate scale factor decimal po~nt to X.XXX 
(Program mode $3) 

Step #2: Set the rate scale factor to 0.473 (Program 
mode #4) 

Step #3: Since we are reading in whole gallons. set 
program mode $5 (Rate Decimal Point) to "off'. 

Transmitter Pulses per Unit chart 

FT1 FT2 
PFT2 PFr3 FT320 
PFr2E F r l E  PFr320 

Size 
(Inches) Meter Model Gallons Liters Gallons Liters 

1 

51 8 SC-ER 160.0 42.3 320.0 84.5 

314 SC-ER 132.9 / 35.1 265.8 70.1 

1 SC-ER 43.4 11.5 86.9 23.0 

1 112 SC-ER 19.1 5.0 38.2 : 10.1 1 
SC-ER 10.0 2.6 20.1 5.3 1 1 0 m . 0  1 58.9 1 445.9 1 117.8 1 

112 , OP(FT1 only) j 1 1  1.5 29.4 - - ! 

I 
1 ( OP 1 76.6 1 20.2 / 153.3 ( 40.5 1 

i 2  OP 20.6 5.4 41.1 10.9 

1 2 1 TURBO 1 * 17.36 1 * 4.6 8 92  1 
1 3 TURBO ' 12.4 ' 3.3 24.8 6.6 

1 4 1 TURBO / -2.56 1 -0.7 1 5.21 1.41 

6 TURBO 1 ' 1.08 ! ' 0.3 : 2.2 0.6 

YB Y IND RCDL 198.4 1 52.4 1 396.0 ( IDIB 

1 70 IND RCDL 46.8 1 12.4 i 93.6 24.7 I 

1 1. 120IND RCDL~ 23.0 1 6.3 47.6 1 12.6 ~ 
1 2 170 IND RCDL~ 14.6 3.9 1 29.1 7.7 1 

I 

.n using s P m E  tnrumlttor. muYp)r numkr by 2 



Operation 
By pressing the DOWN E3 key during normal operation, the ER-8 will alternatively display the Flow Total or the 

'L Flow Rate. The Letter "R' on the left indicates that the Flow Rate is being displayed. 

Total Display: Indicates the present Reset Key: w 
count value. whlch IS equal to the T 3 r 6  75890 1 If the total value is being displayed. de- 
number of pulses received (slnce presslng this key will cause the value to 
the last reset) multiplied by the To- be reset to 0 as long as program mode #6 
talizer Scaler Value in Program mode m--t-* is preset accordingly. 
# l .  

or 
Rate Display: Indicates the rate When the program input is active (see 
value. which IS equal to the Input wirlng) this key is used to select a menu 
frequency multiplied by the Rate item for editing. 
Scaler Value In Program Mode #3. ,- 
(If no pulses are received for 2 sec- 
onds. the rate value goes to zero.) r 

0 Down Key: Toggles the unit between the total and rate display. When the program input is 
active this key is used to scroll through the menu items. After a menu item has been chosen 
for edlting. the down key IS used to set the value for the currently selected (flashing) digit. 

Programming 

Note: Programming can be done onlv if terminals 1 and 5 Step 3-On program modes 1 & 4 use the - and 
are connected (together) keys in combination to choose individual digits and 

Step 1- Toggle the U key until the desired program change their value. 

appears on the screen (1  through 6). Note that on program modes * I .  ct4 & #6 you can ad- ./. \ 
vance to the next program mode only if a digit is not flash- 

* Step 2- Once the desrred program is selected. pressing 
~ng. Use the- uey until the display is not flashing. -.J 

., 
the #X3 key will elther cause the left most digit of that value 
to flash (scale factors modes 1 & 4), or it will chanqe the After all programming is complete, remove the connec- 
parameters for the other programming modes (dec~mal tlon between term~n~ls  1 and 5 ~n order to insure that the 
polnt pos~tion and totalizer reset) unlt IS not reprogrammed by mlstake 

Mode #I:  Totalizer Scaler: Mode #4: Rate Scale Factor: 
Mulhpl~es the ~nput pulses Mult~plies the lnput pulses by 
bv thls number (Program- thls number whlch can be ~ r o -  ,- 2 maole from OOSOl io - 99.9999) and displays the 
results as the totalizer 
value. 

from 0.001 to 9999. 

1- Mode n2:Totalizer - Mode n5:  Rate Decimal Point: 
Decimal Point: Sets Sets the dec~mal polnt on the 
the declmal polnt on the Rate of Flow dlsplay from nc 

0 -  
totalizer dlsplav from no declmal (off) to 0 000 You can -= dec~mal (off) to 0 00000 also program the display tc 5ave 

a dead zero (--0). for a 5 drgit 
dlsplay wlth the least sign~f~cant 
dlglt always belng "0". 

Mode #3: Rate Scale Mode #6: Front Panel Reset 
Factor Decimal Point: Enable: When programmed 'on" 
Sets the dec~mal poinl in t h e w  key w~l l  reset the to~al-  
the Rate Scale Factor izer to zerc when depressecl 
number from nc d e c ~ ~ a l  When programmed "off" the rotal- 
to 0 000 lzer can onlv be reset throuai the - -  ~ - 

remote reset input (see wiring) 



. . -  
3. Transmitter defective. 3. Repair or replace transmitter. 

Cannot program 1. Program enable jumper is not 1. Install jumper. 
installed or installed ~mproperly. 

f ~ 

Cannot reset from front panel 1. Reset enable IS not 
programmed. 

PROBLEM 

1. Reprogram mode #6 to ON. 

p0SSlBLE CAUSES REMEDIES 

I Erroneous readings 

i 1. Battery is dead. 1. Replace battery. Screen is blank 

: Will not count in totalizer mode 1. Improperly programmed. 1. Check programming. 
2. Check wiring. 2. Broken or defective wiring. 

3. lmproperly connected. 3. Check connections. 
, 4. Transmitter defective. 4. Repair or replace transmitter. 

Will not indicate rate of flow 1. Improperly programmed. 1. Check programming. 
2. Improperly connected. 2. Check connections. 

1. lmproperly programmed. 
2. Defective transmitter. 

1. Check programming. 
2. Repair or replace transmitter. ! 

For further assistance, call our Technical Support Staff at 414-355-0400. 

Field Calibration 

Field calibration consists of determin~ng the exact trans- 
mitter pulse output per unit of measure for your particular 
meter/transmitter combination and then using this value 
as the transmitter pulse output value when calculating the 
counter and time base values on page 4. 

The procedure IS as follows: 

1. Set the totalizer scale factor to "1 " 

2. Set the totalizer Decimal Point to "off" 

3. Reset the counter to *zeroM 

4.  Run fluid into a weigh tank or calibrated vessel. 

Example: 
You programmec :he indicator for calibration and con- 
nected the outlet o' a 1" OP meter to a calibrated vessel. 
You opened the va!ve and allowed fluid to flow Into the 
vessel. You determ~ned that there was 22.35 gallons of 
fluid in the vessel. The reading on the indicator is 1720. 

The transmitter ou?~u t  is 76.95 pulses per gallon. Use 
76.95 when calcuiating the Totalizer Scale Factor on 
page 5. 

\ 5. Determine number of pulses per gallon by dividing 
b indicator reading by number of gallons of fluid in the 

vessel. Use this value for your calculations. 
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7 
This manual contains information concerning the in- 

stallation. operation and maintenance of the Badger ER- 
8 indicator. To ensure proper performance, the instruc- 
tions given in this manual should be thoroughly under- 
stood. Retain the manual in a readily accessible location 
for future reference. 

Installation, wiring and programming of the ER-8 is 
simple and straight forward. This manual is designed so 
as to provide you with a step by Step guide for this 
purpose. 

General Information 

The ER-8 is an external or battery powered indicator 
that displays rate of flow and total flow. It has indepen- 
dent programmable scale factors for rate and totaliza- 
tion, allowing you to program these displayed values in 
different but meaningful engineering units. such as gal- 
lons per minute and total gallons. 

The supertwist LCD dlsplay with 8 digits for total, and 
4 dlgrt plus legend for rate, provides easy viewing at 
a glance. For conditions where ambient light is poor, 
the display can be backlit by connecting an external 
DC (1 0-28 VDC) power supply. A single unit can ac- 
cept NPN or dry contact inputs for low or high speed 
appl~cations. 

Specifications 

Count lnput (Terminal 2): 
Type: NPN Signal. or Contact Closure 
2ount Speed: NPN-280Hz max.. Contact-95Hz max. 
Logic: Low < 1.0 VDC. High > 2.0 VDC. 
Mlnimum Pulse Width: NPN-1.78 mlcro seconds, 

Contact-5ms 
Maxlmum Input: 28VDC 
Impedance: 1 M to battery 

Front Panel Enable lnput (Terminai 5) 
Type: NPN Signal. or Contact Closure: level sensitive 
Maximum lnput: 28 VDC 

Remote Reset lnput (Term~nal 4) 
Type: NPN Signal. or Contact Closure: edge sensitive 
Frequency Response 30 Hz (50°/~ duty cycle) 
Maxrmurn Input: 28 VDC 

Power Source: 
Type: Single 3V Lithium battery with dual optional 

(Battery PIN 62576-001 ) 
Expected L~fe:  1 battery4 years. 2 batteries-10 years 
Lob Power Indtcalor: "Low Bat" flashes on display 

approx. 2 weeks prro: to end of battery life 

Examples are provided only to facilitate programming. 
Your specificapplication will most likely require a different 
set of numbers for proper programming. 

The troubleshooting section attempts to illustrate the 
most common problems that can be encountered, their 
most likely cause and the recommended solution. If a 
problem persists, please contact our technical support 
group at: 

Badger Meter, Inc. 
Industrial Division 
1-41 4-355-0400 

Powered by either one or two replaceable 3V 
Lithium batteries, this unique design allows for a 
new battery to be installed before removing the old 
one, thereby retaining count total and program 
data. A low battery indicator appears on the 
screen to provide a warning a couple of weeks be- 
fore the end of battery life. If two batteries are used 
simultaneously. the individual expected life doubles 
to 10 years. 

Setup is quick and easy as the two front panel keys 
are used to scroll through and preset values in all 
program mode choices. 

Display: 
Type: Supertwist LCD for use with or without 

backlighting 
Number: 8 digits count value. 4 digits (plus dead zero) 

for rate value 
Height: 12mm (.472") 
Backlighting: Green Illumination over viewable area 

with a 10 to 28 VDC supply (Terminal 8) 

Physical: 
Dimensions: 36mm x 72mm. 38mm deep 

1.417in x 2.835in. 1.496 in. deep 
mount in^: Panel Mount (mounting bracket supplied) 

33mm x 68mm (+ 0.3mm) panel cutout 
1.299in x 2.677in. (+ 0.0121n) panel cutout 

Connections: Screw terminals 
We~ght: Approximately 13 ounces 

Operating Temperature: 
Indicator: 32' F (0: C) to 140' F (60: C) 



Installation 

Gasket "L 
/ 

7 

/ I  -T---- 

Mount~ng fi ---- 
Bracket Tabs 

Panel Installation 

Place the unlt In the panel through a 33mm x 68mm 
cutout. Slide the lncluded gasket over the rear of the 
unlt, then slide the panel mount bracket into place so 
that the 4 tabs catch in the grooves on the top and the 
bottom of the un~ t  (the bracket should be oriented so 
that !he tabs are on the side nearest the panel). Use 
the provided panel mount screws to tighten the bracket 
untrl there is a secure seal against the gasket. Do not 
over tighten. 

Wiring Instructions 

Battery lnstallatlon 

L 
1. DC Common 
2. Count Input - NPN Signal 280 Hz max. or Dry Contact 

95 Hz max. 
3. Not used. 
4. Remote Reset - Resets count value when switched to common. 
5. Front Panel Program Enable - allows access to program mode 

when connected to common. 
6. Not used 
7.  Not used. 
8. DC Supply lnput - 10 to 28 VDC for backlighting. 

TRANSMllTER CONNECTIONS 

For connecting to Badger Meter transmitters, refer 
to the Technical Brief (ITB) for your specific transmitter, 
and the chart to the right. "Connections" refers to the 
wires or the terminal numbers depending on the trans- 
mitter model. The numbers in parenthesis refer to the 
terminal numbers on the ER-8. Connect the wire or 
terminal coming from the transmitter to the correspond- 
ing terminal number on the ER-8. 

The anrt IS sh~ccsc: .w:h 3 r s  2 2 : : 2 - ,  .*J-!cI- :S net 
installed Remove :ne sa::sr;i :c>,jr 314 x sn lns  .rward 
and down. Install :he oatterlj In s!;r,er s i  :wo s!ets. The 
unit runs on a single battery. and :S.e second slot ,s 
provided to allow for Installing a new Dattery beiora 
removlng the old one. retaining count total and program 
data. The unit can also be run on two batteries to 
extend the battery life to 10 years. Once the battery is 
In place the unit will go Into a self test mode, and all the 
segments on the LCD display will be illuminated. Tire 
self test mode IS exited by depressing the key, 
which will then display the model number (5). Depress 

again to ready the unit for operation. 

To connect a generic reed switch to the ER-8, con- 
nect one of the wires to terminal 1 on the ER-8. 
Connect the remaining wire to terminal 2. 

\ To connect a generic NPN transmitter to the ER-8, 

0- 
connect the emitter to terminal 1 on the ER-8. Connect 
the collector to terminal 2. 

I Transmitter Connections 

I EPTl Black (1) Red (2) 
F r1  (112" OP) Black (1) Black (2) 

F r1  White (1) White (2) 
F r1  E Black (1) Green (2) 

F r2  White (1) Wh~te (2) 
-420 Black (1) Wh~te (2) I 

MSE1 Black (1) Red (2) 1 

j MSE5 Black (1 ) Red (2) 
i PEPT1 j Black (1 Red (2 
I PFr1 E 1 Term. #6(l; Term. #5 (21 ~ 
1 PFT2 I White (1 ) White (2) 1 1 PFT2E j Black (1) 
I PFT3E I Black (1 ) Green (2) 
1 P F T ~  1 White (1 j White i2 j  ! 

PFr420 1 Black (1) 
PFT420/2 i Black (1) White (2) 

P F T ~ E  Terrn.#6(l) Term.#5i2j 
PM5 Black (1 ) Red (2) 



Pipes 





ADS Nm 
Corrugated exterior for 
superior strength 
N - ' 2  p ~ p f  's ior-\ec: ~ l i h  2 ~or -~sa :sC '  exre- or for added 
strength In eac-I a' I?S  diameters --3ril 4 13 36' N-12 IS 

a drainage a p e  screc,f~ca!~v des~c-2s ;c 3 1 i e  excellent 
,ens-:e7- xr:,---a?,-e 

\- '2 s sY::a5l2 '-- JSF ,?ge- t.2t- -2c ale E90 live loads 
WIT:: ! I ! !  ?e~gn:s I -  sxsess s' 53 fe?r ! -  fieic research. tests 
snow the pipe peiorrnlr?g well at f i t :  ~etghts  of more than 
100 fee?. 

Smooth interior for 
superior flow 
N-:2 :s the iarce-diameter, corrugated polyethylene pipe 
that mee!s :henost  demanding hydraulic requirements. 

N-'2 IS available In d~ameters of 3" to 36" and is manu- 
f ac tu re~  +<,th a smootn interior ia provide maximum flow 
zapaci:'! Ss i ts ~ d e a  for storrr sewers and other applica- 
tions wher; opt~mum hyaraulics are essential. ' 



!Ilk: pipe 
The unmatched properties 
of polyethylene pipe 
ADS N-12 possesses durability that is unique to ADS 
large-diameter polyethylene pipe. Manufactured with 
High Density Polyethylene (HDPE) resins, N-12 is highly 

resistant to 
Recommended Use pH Range chemical attack 

Corrugated Steel Pipe 
and corrosion. 

u An inert material, 
polyethylene is 
immune to galvanic 
and electrochem- 
ical effects, and is 
unaffected by soils 
or eff luents with 
a ph range from 
1.5 to 14. 

The highest standards of 
quality and performance :. 

Advanced Drainage Systems IS the nation's oldest and 
most exper~enced maker of polyethylene drainage prod- 
ucts. Over the years. ADS has pioneered many of the 
advances that have become Industry standards. At its 
more than 22 plants across the country. ADS maintains 
a comprehensive quality control program that extends 
through every stage of production to ensure that its poly- 
ethylene products meet applicable ASTM and AASHTO 
standards. 

Today, Advanced Drainage Systems is America's leading 
manufacturer of quality corrugated polyethylene pipe and 
related products. Ever-increasing numbers of engineers 
and contractors are choosing ADS pipe for use in indus- 
trial, mining and public works projects - the toughest 
of applications. 

Durability studies have shown N-12 to be significantly N-12 delivers all the quality and performance the industry 
more resistant to abrasion than traditional materials. 

In fact, ADS pipe has 
has come to expect from ADS, and puts it to work in storm 

Average Abrasion Values often successfully sewer and other applications where hydraulics are impor- 
tant and durability is critical. 

t re~laced conven- 
tiinal materials 
which had failed 

- - . - ye- 
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A project by the Maryland Department of Transportation 
lnvolved construction on a 17,500-foot-long median strip 
to divide the six lanes of State Route 528. A significant 
problem to overcome was the east:west flow of storm- 
water over the road's surface, causing occasional traffic 
hazards. Designing a quality storm sewer system was vital 
to ensure that water would drain quickly from the highway 
to Assawoman Bay. 

A h~gh-density polyethylene pipe was chosen as the 
only material that would withstand the elements in this 
oceanside site. Past experience demonstrated that con- 
crete pipe laid in the area's sandy soil misaligned, which 
eventually caused collapsed overburden and erosion of 
beaches. Engineers also decided against specifying steel 
pipe because the center line of the pipe is set at the low 
mean tide of the surrounding bay, so saltwater would 
stand in the storm sewer for at least half of every day. 
This would cause steel pipe to corrode. 

Hydraulics were also an important consideration. ADS 
N-12 was specified for the sewer pipe, because of its 
smooth hydraulic interior and polyethylene properties. 
More than 16,500 feet of N-12 was ordered forthe project 
in diameters of 12,15,18 and 24 inches and lengths of 
20 feet. The pipe was manufactured in ADS'S plant in 
Montezuma, Georgia. 



L 

Applicable Specifications 
and Installation 
Guidelines 
1. ASTM F 405, Standard Specification for Corrugated 

Polyethylene Pipe and Fittings. 
2. ASTM F 667, Standard Specification for Large Dia- 

meter Corrugated Polyethylene Pipe and Fittings. 
3. AASHTO M 252, Standard Specification for Poly- 

ethylene Corrugated Drainage Pipe. 
4. AASHTO M 294, Standard Specification for Corru- 

gated Polyethylene Pipe, 1210 3 6  diameter. 
5. ADS Installation Guidelines for Culvert and Other 

Heavy-Duty Drainage Applications. 

ADS corrugated polyethylene pipe isa semi-rigid conduit. 
When properly installed, ADS pipe has excellent compres- 
sive load bearing strength. It is suitable for use under H20 
and E80 live loads, or with fill heights in excess of 50 feet. 
(For fill heights greater than 60 feet, ADS regional engi- 
neers are available for technical assistance.) To ensure 
maximum performance, ADS pipe should be installed in 
accordance with the following recommendations: 

stallation 
kecommendations 
1. Crushed stone, gravel or compacted soil backfill 

material should be used as the bedding and enve- 
lope material. 

2. The corrugated pipe should be laid on grade, on a layer 
of bedding material. If native soil is used as the bedding 
and backfill material, it should be well compacted in six 
inch layers under the haunches, around the sides and 
above the pipe to the recommended minimum height 
of cover. 

3. Either flexible (asphalt) or rigid (concrete) pavements 
mav be laid as Dart of the minimum cover requirements. 

ADS Pipe Hydraulics 24" Diameter 

ADS Recommended Manning's "n" For Desigr 
pipe ADS Corrugated ADS-N-12 

Diameter Polyethylene Polyethylene 
46810-1T .018 .010 

15' .018 .010 

ADS N-12 Pipe Stiffness 
Minimum Pipe Stiffness 

Pipe Diameter Poundsilnch!lnch 
4-6-8 Inches 60 
10 Inches 56 

12 Inches 45 

15 Inches 42 

18 Inches 40 

24 Inches 34 
30 Inches 28 
36 Inches 22 

nditions and availability of bedding materials 
ictate the type of installation method used. 

cover recommendations are the same for both conditions. 



Concrete Cormgated 
Pipe' Steel Pipeo 

Height of Cover Table for ADS 
Culvert Pipe 

-Depth of Cover for Corrugated Polyethylene Pipe 
- HZ0 or E80 Live Load 
- Pipe Manufactured to AASHTO M-294 

Diameter Minimum Cover Maximum Cover 
(inches) HZ0 E80 (fwt)  

(inches) 

I Notes: 
1. Cover limitations calculated using load factor design per I AAsnTo procedures. 

1 ?. Soil density of 100#!cu. tt. is assumed. 
Backfill around the pipe must be compacted to a density 
of 90% per AASHTO T-99. 

*use reasonable care in handling and installation. 
5. Cover limitations are measured from the top of the pipe. 

POIV 
, Ava 



Backing top quality products 
'L with top quality service + 

tion network-the most extensive in the 
industry-ADS is never out of reach. ADS Nationwide Sales and Manufacturing Network 

Custom t ra j le rs  featuring ADS s untque r e m o t e  control 
unload~ng system make on-stte d e l l v e r y  easy and s a f e r  
than c o n v e n t ~ o n a l  m e t h o d s  

Engineers and contractors across the nation 
rely on Advanced Dra~nage Systems for the 
combination of products and service that has 
made ADS Amer~ca's leading producer of 
corrugated polyethylene pipe. 

CALIFORNIA 
Madera 
Madera 

COLORADO 
Fan Corl~ns 

FLORIDA 

Laneland 

GEORGIA 
Montezuma 

ILLINOIS 
~ n a c e l ~ o  
Harvarb 

IOWA 
1k.m c41y 
Creston 
Eagk Grove 
lora Clry 

KENTUCKY 
Lnermore 
VeM~lles 

MASSACHUSETTS 
Lualow 

MICHIGAN 
Ouosso 
Owosso 

NORTH CAROLINA 
Charlone 
Rowland 

OHIO 
Lonaon 
London 
NaWleOr 
Wwsler 

PENNSYLVANIA 
Muncy 

TENNESSEE 
Brenbvocc 

TEXAS 
Ennos 

VIRGINIA 
Buena Vista 

WASHINGTON 
wanougai 

ADVANCED DRAINAGE SYSTEMS INC 

C o r p o r a t e  Off~ce 3300 R ~ v e r s i d e  D r ~ v e  Coi~rnbus O h l o  4322: 6141 4 5 7 - 3 0 5 7  



Chevron 

Plexco 
Application Note No. 8 

System Testing 

Pressure Testing Considerations 

Guidelines for A11 Test Methods 

Leak testing may be conducted if specified by the 
responsible Project Engineer or Owner. 
Joints may be exposed to inspect for leakage. 
Testing may be conducted on the full system, or in 
sections. The test section size is determined by 
test equipment capability. If the pressurizing or 
pumping equipment is too small, it may not be 
possible to complete the test w i h n  allowable 
testing time limits. If so, higher capacity test 
equipment, or a smaller test section may be - necessary. 
Expansion joints and expansion compensators 
should be temporarily restrained, or isolated, or 
removed during the pressure test. 

The temperature of the test medium and the pipe 
test section should be the same, and if possible, 
should be less than 100°F. (38°C). Before 
applying test pressure, allow time for the test 
medium and the pipe test section to equalize. At 
teInperatureS above 100°F (38OC). test pressure 
must be reduced Contact Plexco/Spirolite for 
technical assistance with elevated temperature 
pressure testing. 
Heat fusion joints must be completely cooled 
before pressure testing. See Plexco Bulletins 101 
~IKI 108 for fusion joining procedures. 

CAIJTION: Plpe system p m n r e  testing is 
performed to discover unacceptable faults in a 
piping system. Pressure testing may capse 
such faults to lall by W n g  or rupturing. This 
may result in catastrophic failure. Piping 
system rupture may result in the sudden, 
forcible, uncontrolled movement of system 
piping, or components, or parts of components. 

WARNING: Pipe Restraint The pipe system 
section under test and any closures in the test 
section should be restrained against suddcn 
uncontrotled movementfiom c-trophic 
faihue. Test equipment should be examined 
before pressure is applied to insure titat it is 
tightly connected All low p r e s s w e ~ n g  b u s  
and other items not subject to the test pressure 
should be disconnected or isolated 
WARNING: Personal Protection Take suMle 
precautions to eliminate haauds to personnel 
near lines being tested Keep personnel a safe 
distMCC away from the test section dwing 
testing. 
WARNING: Test Equipment should be 
examined before pressure is applied to insure 
that it is tightly connecfed All low pressure 
filling h e s  4nd other items not subject to the test 
pressure should be disconnected or isolatcd 

References 

The following reference publications provide 
pressure testing information: ASME 831.1 Power 
Pi~ing, Section 137. Pressure Tests, and PPI 
TR-31 w o u n d  Installation of Polvolefiq 
PiDing. Section 7. System Testing. 
Plexco/Spiroli te Technical Personnel should be 
consulted before using pressue testing procedures 
other than those presented here. Other pressure 
testing procedures may or may not be applicable 
depending upon piping products d o c  piping 
applications. 



Chevron 

Plexco 
3 

Test Pressure Table 1 Test Phase Make-up Amount 

Test pressure may be limited by valves, or other 
lower pressure rated components. Such 
components may not withstand the required test 
pressure. They should be either removed, or 
isolated from the test section to avoid possible 
damage, or failure of these devices. I s o l ~  
equipment should be vented. 

For pressure piping systems the maximum 
allowable test pressure is 1- l R  times the 
system &sign operating pressure at the lowest 
point in the section un&r test, provided that 
test pressure limiting components or devices 
have been isolated, or removed from the test 
section. 

If a lower pressure rated &vice or component 
cannot be removed or isolated, then the test 

b v  pressure is limited to the pressure rating of 
that device. 

For non-pressure, low pressure, or gravity 
flow (intermittent pressure) systems, consult 
Plexco/Spirolite Techcal  Personnel to 
determine maximum allowable test pressure. 

Test Duration 

For any test pressure from 1 to 1-112 times the 
system operating design pressure, the total test 
time inclulng initial pressurization, initial 
expansion, and time at test pressure, must not 

HYDROSTATIC TESTING 

General 
exceed eight (8) hours. If ihe test is not 
completed due to leakage, equipment failure, PIPING SYSTEM PRESSURE TESTING 
etc., depressurize the test section, then allow it USING HYDROSTATIC PROCEDURES IS 
to "relax" for at least eight (8) hours before RECOMMENDED. The preferred testing 
bringing the test section up to test pressure .medium is clean water, but other liquids may be 
again. suitable. The test section should be completely 

- filled with liquid. Take care to bleed off any 
trapped air. h l e  the test section is filling: 
venting at high points may be necessary to purge 
air pockets. Venting may be provided by 
loosening flanges. or by using equipment vents. 
Retighten an! loosened flanges before applying 
test pressure. 



Monitored Make-up Water  Test 

The test prwdure consists of initial expansion, 
and test phases. During the initial expansion 
phase, the test section is pressurized to the test 
pressure. and enough make-up liquid is added 
each hour for three (3) hours to return to test 
pressure. 
The test phase follows immediately, and may be 
one (1). two (2). or three (3) hours. At the end of 
the test time, the test section is returned to test 
pressure by adding a measured amount of Liquid. 
I f  the amount of make-up liquid added does not 
exceed Table 1 values, leakage is not indicated. 

Non-monitored Make-Up Water  Test 

The test procedure consists of initial expansion. 
and test phases. For the initial expansion phase, 
makeup water is added as required to maintain the 
test pressure for three (3) hours. For the test 
phase. the test pressure is reduced by 10 psi. If 
the pressure remains steady (within 5% of the 
target value) for an hour, no leakage is indicated. 

PNEUMATIC TESTING 

Guidelines 

CAUTION: Pneumatic testing should not be 
used unless the Owner and the responsible 
Project Engineer specify pneumatic testing or 
approve its use as an alternative to hydrostatic 
testing. 
PIF'ING SYSTEM PRESSURE TESTING 
USING PNEUMATIC TESTING IS NOT 
RECOMMENDED. 

WARIVZLVG: Explosive Failrue. Piping system 
rupture during pneumatic pressure testing may 
result in the explosive, uncontroUed movemed 
of system piping, or components, or parts of 
componenls. Keep personnel a safe distance . 

away from the test section during testing. 

Pneumatic testing (testing with a gas under 
pressure) should not be considered unless one of 
the following conditions exist: 

when the piping system is so designed that is 
cannot be filled with liquid; or 

where the piping system service cannot 
tolerate traces of a liquid testing medium. 

The testing medium should be non-flammable and 
non-toxic. The test pressure should not exceed the 
maximum allowable test pressure for any 
non-isolated component in the test section. 
Leaks may be detected using mild soap and water 
solutions (detergents should be avoided), or other 
acceptable leak detecting fluids, applied to the 
joint. Bubbles indicate leakage. After leak 
testing. all soap solutions or leak detecting fluids 
should be rinsed off the system with clean water. 

High Pressure Procedure 

For continuous pressure rated pipe systems, the 
pressure in the test section should be gradually 
increased to not more than one-half the test 
pressure, then increased in small increments until 
the required test pressure is reached. Test 
pressure should be maintained for ten (10) to sixty 
(60) minutes, then reduced to the design pressure 
rating, and held for such time as required to 
examine the system for leaks. 

WARNING: Compressed air or any pressurized 
gas used as a test medium may present severe 
haartit to personnel near lines being tested 
take extra personnel protection precaulions 
when a gcrs under pressure is used as the test 

\* medium 



Low Pressure Procedure 

For pipe and components rated for gravity flow, 
intermittent low pressure, or low pressure service, 
the required test pressure should be maintained for 
ten (10) minutes to one (I) hour, but not more 
than one (1) hour. 
Leakage inspections may be performed during this 
time. If the test pressure remains steady (within 
5% of the target value) for the test time, no 
leakage is indicated. 
TEST PRESSURE RATINGS MUST NOT BE 
EXCEEDED. 

INITIAL SERVICE TESTING 
.c 

Guidelines 

An initial service test may be acceptable when 
other types of tests are not practical, or when leak 
tightness can be demonstrated by normal service, 
or when performing initial service tests of other 
equipment. An initial senrice test may apply to 
systems where isolation or temporary closures are 
impractical, or where checking out pumps and 
other equipment affords the opportunity to 
examine the system for leakage prior to full scale 
operations. 

Procedure 

lie piping system should be gradually broughr up 
to normal operating pressure, and held at 
operating pressure for at least ten (10) minutes. 
During this time, joints and connections should be 
examined for visual evideoce of leakage. 

NON-TESTABLE SYSTEMS 

Guidelines 

Some systems may not be suitable for pressure 
testing. These systems may contain 
non-isolatable components, or temporary closures 
may not be practical. Such systems should be 
carefully inspected during and after installation. 4 
Inspections such as visual examination of joint 
appearance, mechanical checks of bolt for joint 
tightness, and other relevant examinations should 
be performed. 

~ l e x c d ~ ~ i r o l i t ?  
1050 Busse Highway, Suite 200 
BensenviJJe, IL 60106 
(708) 350-3700 
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Chromalox" 

ins f o//a tion 
and 

Operating /nstructions 
(Supersedes P K M - 4 )  PK435-5 

161 -048630-001 
oAn JUNE, 1994 

Chromalox Explosion Proof Room Thermostat 
Type WR-80EP 

WR-BOEP 
40 to 90aF. 
UL Listed 

Specifications - Table A 

T.mQ. I -m I %?! -;'? 2 l t i i ~ . ~ c l 2 . ~ ~ ~ l t - . 1 t n + r o [ - ~ ~ l  

( 125va I I 2 5 ~ .  pilotl 1 I 2 % ~  pilot I 
WP-8OEPI 40-3C 25  ~ D S  i duty (use 2 2  amps d u n  (use I 8  amps duty (use 

~r 30120 wlth d-c or 5280  with d-c or 5000 with a-c 
7 2 ~ 3 1  Natts ' contactor) total watts contac:orl total watts contactor) 

- ~ -- 

td-c rar ing~ not d L  ' ) ~ r i d  

- - GE~~ERAL 
Positive accuracy, long and reliable ren:ce. 3 " dlfferentiaf. st101 service only. Because they & not f d  safe, they should not 

Heavy-duty, single stage, SPST line voltage snap-actmg switch.- - be used for temperature limiting duty. 
Patented hydraulic element. WR-8OEP has c.c:smal. coiled sens- - * A ~ G :  users i d  bock-up and 
ing element and a low position which drops control pomt to keep UWCU mth their ekdc mcvPing cecipnmt. Where the con- 
heater off. , ,S~~UCIICCS offilure may be severe, back-up controls are essen- 

tric air heaters on a d  off. Can be used to control the.air hea 
Uses - Automatidy controls room temperature by turning elec- rial. Although the s(1m of rh* ktdidon is the respomibifity of 

;the user, C%mtdox will be glad to assis? in making equrpment 

CL directly, within Uunm*D rdq. For brghcr ratings use the r r c o ~ o ~ .  
with magnetic contaaor. Plaa thermostat on w ~ d e  wall, away hhdpk d Opcrrtioa - Control action of thtse thcmmmU is 
from undue beating or cooling influences, about'4 feet above fbe provided though tht priacipk of liquid vohmre change. With r 
floor. The c x p h h  proof WR-80EP is suitabldq~ C k p ~  I, G* . v- in v, tk in tk serrsiag a @ - 
D and Clrss 11, Groups E, F, and G loca*.; ! .' o r ~ , m m n g r b d l o w 8 1 ~ l E a P o e t b e s ~ ~  . . 
~ ~ n ~ ~ : ~ ~ ~ c ~ ~ t h . r m o s ~ a u c d ~ i ~ f a r t ~ p e ~ ~ ~ ,  ' H ~ - ~ ~ b a i r q d - + . r m b l y ~ -  -- 

duty - duminum. 



Note: Do not mount control where it will be subject to vibration, 
shock, grease, dust, lint or corrosive vapors. Do not mount adja- 
cent to a large magnetic contauor, as vibration and shock will cause 
thermostat to interact erratically - resulting in chattering of the 
contactor. 
W ' W G :  Do nor rwisr or uncoil rhe coiled elernem on top of 
rh-. 

The proper location of a heavy duty room thermostat is important 
to assure good performance. 
1. Locate where air circulates freely. 
2. Never install on or near outside wall. 
3. Keep away from windows or doors. 
4. Do not locate too close to strong light or other false source of 
heat, such as sunlight, steam lines. etc. 
5. If electrical conduit leads into cooler or warmer room. plug up 
space around wires in the conduit with rock wool. 

L- 4% -]%a DIAM{- 4% I I 
%-14 

N.P.T. THREAU 
Fioure 1 

WARN I NG: ffezed of electric shock. Disconnect ell 
power before wiring or servicing this control. 
1. After a suitable location has been chosen for the control. remove 
the front cover by using a 3," Allen Head Wrench. (furnished with 
control) in the 6 cover screws. 
2. Electric wiring to heater must be insdled in accordance with 
National Electrical Code and with local codes. W.kRh?NG: Use 
copper t onducrors on!?. 
3. Entrance for wiring is provided by one 'h-14 NPT hole in the 
k r -  - ofthe housing. \+-iring to control housing must oe in rigid 
co also in accordance with National Electrical Codes I NEC) 
f o r b r d o u s  locations. ( S e e  Figure 2 )  
4. Connect wires according to wiring diagrams (Figures ? and 4 ! .  
Note: Electrica! connecticrns should bc made with generous loops 
of wire - approximatel> 6"  per lead. 
Vote: If load amperage or voltage rating exceeds sw'ltch rating. 
a contactor must be used. Contactor and wiring to be supplid b!. 
customer. (See Figure 4) 

WIRING 

Replacing Cover 
1. Set the internal dial and the external dial to the same setting 
so that the hole in the dial lines up u.lth pin on the arm that is 
operated h!. the knob. (See Figure 2 )  
1. Replace 6 cover szrews and tighten with Allen Wrench 
pro\.ided 

FIXED 
INDICATOR 

rRlCAL 
IECTIONS 

)I-14 
. THREAD 

Figure 2 

A - - 
-4ERMOSTAT GROJND 

+ - 
C O N T A C 7 0 F  THERMOS-AT GROUND 

t I A D  1731 nt, CIRCUIT CONTROL 

i 1 I 
,OAZ 

, lUi  i 



WARNING: of e/%trjc shock. Extmme C8N3 
should b~ exemir.d during ca/ibration adju+iments 
because of shock hazard due to expo~ed o/ectrical 
terminals. 

D A N G E a: Calibration will involve exposure of internal 
control terminals to ambient condifions during some 
part of the recalibration procedure. Combustible 
materials which cause hazardous conditions must not 
be present during recalibration process - otherwise 
explosion may result. 

I! R-SOEP thermosuts Ire ~ccur~te l :  ~d lb r a t ed  at the factoc 
,o the dial sen:ng correctl:, indicates the rcrnperature at wh~ch the 
contacts open on temperamre nse. If, as a result of damage m translt 
or for other reasons the room tempramre ~ i f f e r s  appreciably from 

the dial setting, the calibration may be ad~usted as folfows: 
1. Note temperature on a thermometer. 
2. Sct dial at highest temperarure. 
3, Turn did ,lowly to lower !emperamre and stop when thermostat 
contacts open 
4. Rtmov? x r s r  using the ',;," .Allen Head LVrsnch 1 s  !R 9: 

v,:ring. 
5 .  Loosen two dial icresvs (Figure 71. Carefull! rum the d l d  
only to correct temperature jetting 33 indicated b) thenncmeter 
Be sure the thermostat shaft is not moved during this operation. 
6 .  Tighten the dial screws and replace thcrrnostat cover. (See 
..Replacing Cover") 



Dual-Seal 
Problem Tracing Guide 

Units 

Lubrication 

L v o  12) I~lecnan~cal Shaft Seals are sesar3:sSy 3r :,:-e led 
- g g ~  :ta,-cer I f  L:l:,p! seal seglns :o i z d  x c e !  :e;. :,lrl st!ll 

~ c ! ' c : : ? I :  3'1 211 P :?e -c[cr ccl1.r zr," s y;:??: -; :re w.:. * - - - -  a . - - r - .  - .  
- 7  ;:- :2fi[rL: --; ..r:,w-: -:- - - -  , -  .. , - - , . -  u .  .- CL:- -..--. .- - , . , 3 r  ::: 9 - .  - -  - - r - r  i,l ,-:- r z . 3  p - - . A - .  ,,  I., 5 -:':l-.-: I - b l u ,  1, , i - . - u  

:, .-; . 7.2. . 2 P . ,  - s,cr - --e ;?;< ;-<-zf' - 

Caution: 28sc2rrec: 3! '  2!ec::,cal acjr~e! :,re? 'arc!,r; :ump 
- c 
> .  :c?!':.s 
Important: S i ~ - ? ~ ? ; b ~ e  : u r c i ~ c r r ; r  x l :s i r ?  111-fii1e: 9n a 
-2r;i;lar S:-?ZilF :ece-cirq 1:n dsage :?K( ;~i GL;arr::y and 
: j rc! f .cp :3 ' 3  c':,' 
Ca.i!ion: f :??- ei~;5e, :,re ---' ... -J -- le: ~ 2 : i  ~e 
,-ce: SI~SSLII -: .: 3 '55 3ver :nssec: c -  x l ig :c :r?\,enr 
jzla::e! .riP2r cCS?Plrg f 3 ~ e  a sarcle : i  :he Sil  .I,::? 3 
- , -<- ,  C' + :I! 5 :-L8sb-ec ;:sam-,IKZ3 :: :/3:?!; : ;c:,ates 
:. e.36 

=':r Dua!-S&i iinlr. ;y gnlr :n slce anc  so make jar;? 
: ? e m  ;r :!i c c.:/er ;?a1 ::ambe! :P:;L<C .IS 'cspec:.cr: 
SIC5 

Pos;icle :abs?s 11 eanage. 'oose !nsoec::cn o l u ~ .  lccs? 
cable ? w y  'eak ar 0-ricg !o~nr(s), )war1 snait sealis; 

? a x  0r3clem icrr?c:ed and "notor ccve! i a v ~ t y  refiiieC :a 
900.0 'LII - -r ' Tlnlmum aocve noror). 

For Dual-Seal Unlr. :he i ~ ~ ~ e r  seal cavlry T U S ~  also be refilled 
tc 9O0/o 'ull. 

- - 

PROBLEM PROBABLE CACSES ! CORRECTIVE ACT:CN 

= . ~ r c  NII! UL- 3 1 a ~ ~ r a ~ -  SA,:C- 
, ,';?a< :u:cer STL: 3‘' 

- 
, -2r)ace ;.w:ir - 2 - - , = , - 7  -- -- 

= -;;ec ,": - 2 e  - ?a: ,?-. ' .:? ;- 2 - ,  

Note: 3?:2rz : cs : - - c : ' : -  - .,- P . 2  - - - -r  . - - - . - .  - . > C -  .e - - ?a- 3 r ? 2  ??I--: 'd:r+c 

.bimited Warranty 

1 : - . : - z :  < ::-- -c,-J+ - +-L -r - -. ,,.- . L-- : 23.Cr'?<- 

ih ls narranty applies :o all pumps and related accessories 
man~;factured andior supplied by Goulds. 

Any part or pars found to be defect~ve !within the warranty 
period shall be replaced at no garge to the buyer or any 
subsequent owner durlng thewarranty period. The warranty 

I 
, Q ~ i a  r r l c w  na:cres , ,arger x m o  :eqblrec 

I 
i pump aapac4:y I I 

Inlet to lmpeller / Pull pump and clean. 
plugged. 1 I 

?,mp 3-7s 3 ~ 7  C h e c ~  ialves 
I 
I Cneck 'low rdlcar~ng arrow s n  

W r o n g  rotarlon 1 Change rotation. I 

Dces Yot I insrailec oac<,v3r-s 
3isc-arpe i ' c ; ~  d 

I Check valve srsck 
I or a l ~ ~ ~ e d  

/ ~ l f t  tco r l ~ n  'or 
I Pump 

-neck valve ~ o d y  to ~nsure 11 1s 
nsralled properly 

FIemove check -valve ana Inspec: 
'cr proper ooeraticn 

Cneck ratlng table 

I 
I 

Pump Is alr iocked I (See corrective act~on above) 
I I 

per~od shall exrst for a p I 

was or~a~nallv ~ & e d  and furn~sh cornolere aeras reoi 

I 

Pump Does Nor 
Deliver Rated 
Capacity 

Impeller may be Phase Units - Shut off 
rotating in the allow impeller to stop I 

Llft roo h ~ g h  for 1 Check rating table 
Pump. I 

Low voltage, speea Check for proper supply voltage 
too low i to make certain it corresponds 

to nameplate voltage. 

wnorn me equlpmenr . .  . . . .  t wrong direction. rotating. Turn pump on agaln. 
Ud- I ' . - and pump should selt-correct =:- ' rotat1on:Long discharge pipe - 7' 

a without check valve allows liquid 
to drain back to sewage basin. 
rotating lmpeller backwards. If 

I- , pump starts whlle impeller IS 

rotatlng In the wrong direction. 
7c- 

~t will contlnue to operate in r /: that direct~on. 

Three Phase Units - ;r 
Interchange any two (2) power , 0" 
lead connections. ;;ir Y 

Impeller wear R w a c e  worn impeller. 
due to abrasives 

x. -.-. or corrosion. 

Pump Cydes , 'NO check valve ~n Install a check valve in discharge 
1 .' lona dlscharae ~ l o e  llne 
- .- ._ 

, I dram back into basin I - 9 I &J 
- Check valve leaklog. lrispect check vatve tor -- . 4 .  : operation. 

. y& 
; Sew* @sin too Install larger size e- 



Ceiling Ventilator 



--*' MODELS 
CEILING VCDBIO & VCDB15 

&ENTI LATOR 

WARNING WARNING 
TO REDUCE THE RISK OF FIRE. ELECTRICAL SHOCK. OR INJURY TO 
PERSONS, OBSEilVE THE FOLLOWING: 
' bse 'h~s ,n~tonly n the marrer ntended 51/ 't-e -ranufac:.,r~r If you h a v ~  

:ues!Icrs zcntac! !he Tar~ fac !~ re r  

2 3ercra 5zrilc:ng ;r ::aarlrg ,rll. swltcn ~ O ' V Y P ~   if 3t j ~ r i ' c e  ?anel anc 
CCK serilce a r e 1  :c z e i ~ e r t  x w e r  from -e~r,g jwitcnec :r accidentally. 

3 nstallarlcr ~ 0 r k  and elec!rlcal wlrlng TuS:  2e done 3v a quallfied 
?erson(s, n accordarce NI~P a I sopllcable <sees and sra-dards ,nclud- 
nq '!re-rated ions:r~c!lon :odes and stardarcs 

4 Sufflc~ent a ~ r  IS needed for proper cornoustion and exhalistlng of gases 
through the flue (chlrnney) of fuel burning equ~pment to prevent 
backdratt~ng Follow the qeatlng equipment Tnanufacl~rets guldellne 
and safety standards such as !hosa oubllshed oy :he Vat~onal Flre 
Protect~on Assoclat~on (NFPA) and the Amer~can Soclety for Heatlng. 
Refrlgeratron and Alr Condlt~onlng Engineers (ASnaAE) and the 
local code author~t~es 

.. - 

5. When cuttjng or drllling lnto,uall or ceding, do not jamage eleChlcal wlrlnq 
and other hldden utilities. 

j Ducted fans must always be vented to the o~ tamrs .  - f :PIS un~t s to be installed over a tub or shower ~t must be marked as 
accroor ate 'cr the appllcatlon 

3 Yever place s Switch #her5 ~t can 3e reached from a tub or shower 
3 This ~ n ~ t  must oe grounded. 

CAUTION 
1. For general ventilating use only. DO not use to exhaust harardous or 

explosive materials and vapors. 
2. To avo~d motor Deanng damage and noisy and/or unbalanced ~mpellers. 

keep drywall spray, constructlon dust, etc. off power un~t. 

3. Please read spec~ficat~on label on product for further information and 
requirements. 

2 Trace Keyhole Slots - Hold unit aga~nst frame and 
trace keyhole slots In mounting brackets onto frame 
Start screws prov~ded In same end of all traced 

1 Provide Frame - Provlde a so l~d frame to assure 
keyhole openings Leave about 3,8.9 of  screws pro- 

lowest ,sound ;evels See Flgure 1 for i yp~ca l  In- ject~ncj from frame (Fig 2) 
siallaiton - .  
Brackets are factory set tor 
112"  celling th~ckness. Make 
sure that housing w ~ l l  be 
flush with f in~shed ce i l~ng.  

Figure 2 

3. Hang Unit - Tighten moun!ing screws as firmly as 
possible to assure lowest sound levels. For additional 
support, fasten unit to frame with nail of screw through 
hole in center of each mounting bracket. 

SAFETY WARNING 
TURN OFF PROPER 120 VOLT CIRCUIT AT THE 
SERVICE ENTRANCE BEFORE WIRING THE 
VENT1 LATOR. 
ALL ELECTRICAL CONNECTIONS MUST BE 
MADE IN  ACCORDANCE WlTH LOCAL CODES, 
ORDINANCES, AND NATIONAL ELECTRICAL 
CODE. IF  YOU ARE UNFAMILIAR WlTH 
METHODS OF INSTALLING ELECTRICAL 
WIRING, SECURE THE SERVICES OF A QUALI- 
FIED ELECTRICIAN. 

4. Wire 
located 

Uni t  - Remove wiring adapter 
on top of housing (See Fig. 

plate, which is 
9), and attach 

con-nect white wire towhite, black wire to black ( ~ i ~ .  3 )  
Replace wiring adapter plate so that tab on housing 
slides through slot on plate. (See Fig. 9) 



5. Connect Ductwork - Connect ductwork to damper/duct 

w connector. (Fig. 4) Tape all joints with duct tape. 
DamperlDun 

6. install grille using screws provided. Do not over-tighten. 

NOTE 
MAKE SURE THAT BLOWER OUTLET MATCHES 
DAMPER POSITION ON VENTILATOR HOUSING. 
HOUSING SHOULD BE FLUSH WITH FINISHED CEIL- 
ING. SEE " To adjust brackets" IN "INSTALLATION 
OPTIONS" SECTION. 
WHEN USING A TRANSITION TO CONNECT THE 3%" 
x 10" DISCHARGE TO 6" ROUND DUCTWORK: MAKE 
SURE DAMPER FLAP OPENS FREELY INSIDE M E  
TRANSITION. 

Mounting brackets may be adjusted and/or moved for 
various types of installations shown below. 

To adjust bracket position, loosen 7116" hex nuts and 
move brackets up or down. Re-tighten hex nuts securely. 
(Fig. 5 )  

t 
AdluKaDIe for var~ous allnng rh~ernesur 

F ~ g u r e  5 

To move brackets, remove 7/16" hex nuts. Re-position 
brackets on different set of slots. Replace hex nuts and 
tighten securely. (Fig. 6) 

Reverse brackets to give approximately 1" more 
clearance. Remove hex nuts, flip brackets over, and replace 
hex nuts. Tighten nuts securely. (Fig. 7) 

Figure 7 A  

For in-line installations, remove 7/16" hex nuts. Re- 
position brackets so that housing opening is a t  the side 
instead of the bottom. (Fig. 8) 

Figure 6B 



, . ' r o r  sutside housir,g , ~ i r .   nit +om inside. Remove ,or:;s! r3r 5se.c 3 - 2  -c: j i  ? ' ,?, j .  \,',':3 J ~ I :  as  ow^, :r 
1 ,  S lov~rr  Idescfbed :n V j r t i c ~ I  ~ ~ c ~ i n g "  sec:ion below.) ; C L r 2  15. 

j f i ; r 8 - ~  compar;rnen: :over I S  fasrenec! with :no sneet me:al 
SCT?'.', S - - 

' d 

Wirirs may enter ur i r  'r3m :00 or jide. To s7ange airing ),,c-.,;: 
adapt?< plate position, r jmove sheet metal screws, fl ip plate 
over, and replace screws, Make sLre that Yab on housing 
slides Through slot on plate. (Fiq. 3) 

Figure 9 COVER PLATE 

To  duct ventilator vertically, change blower as follows: 
a.) Remove and install damper on top of unit with 
damper bushings as shown. (Fig. 11 

Horizontal Ducting Vertical Duning 
(Unit is shipped in this position) 

Figure 11 

b.) Unplug electrical connector f rom b l o w .  00 not  
pul l  on plug wires. (Fig. 12) 

\ \  
Figure 12 

I I 
c.) Remove 7/16" hex nuts holding blower i n  place. 
d.) L i f t  out  blower and line up blower dishcarge with 
vertical opening. See Figurel3. D o  not  grasp blower by 
blower wheel, as wheel may be damaged. 

Figure 13 
e.) Replace hex nuts and tighten securely. 
f.) Plug in blower. 



PARTS LIST - VCDB10 & VCDB15 

'Standard Hardware, may be purchased locally. 

448 S. Maln Street 
Verona. Wlsconsln 

KEY 
NO. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
1 1 
12 
13 
14 
15 
16 
17 
18 
19 
20 

21 
22 
2 3  
24 

Company, Inc. 53593 

DESCRIPTION 

Damper Assembly 
t 8 B  x 318" Screw 
Housing Assembly 
Insulation Mounting Clip 
Wiring Adapter Plate 
t 10-32 x 112" Ground Screw (Green) 
Wirlng Harness 
Mounting Bracket Assembly 
1/4-20 Whiz Nut 
Grille Nut 
Outlet Box Cover 
Strain Relief Bushing 
Wrapper Insulation 
Side Insulation 
#8Ax1/4"Screw 
Venturi Ring 
Blower Wheel, Clockwise 
Blower Assembly 
Motor Mounting Rubber 
Motor (VCDB1 0) 
Motor (VCDB15) 
Motor Cup 
Grille Assembly 
# 8 4 &  x.1~1/4" Screw 

. $1 0 x ,875 Screw* 

PART 
NUMBER 
97005544 
991 70245 
9700601 7 
99420466 
980055 12 
991 5047 1 
97006039 
97006061 
99260477 
99420470 
980055 13 
99400035 
9950031 5 
9950031 6 
99150417 
98001 187 
99020014 
970 1 1269 
991 004 12 
97008583 
97008584 
98005533 
97006322 
99 150472 . 

-991 50480 

O W .  
1 

10 
1 
4 
1 
1 
1 
2 
6 
2 
1 
1 
1 
2 
3 
1 
1 
1 
2 
1 
1 
1 
1 
2 
4 



Forced Air Heater 



Chromalox' 
Instu//ution Instructions 

and 

RENEWAL PARTS IDENTIFICATION 

OlVlSlOH 4 SECTION CXH-A 

REFERENCE 

1 61 -302421 -004 

Chromalox Forced Air Heater 
for Hazardous Locations 

Type CXH-A-03 EP to CXH-A-35 EP 
Class l - Group D, Div. 1 & 2 
Class II - Groups E, F & G 

T3B - 165°C (329°F) 

Specifications Table A 

Catalog Number 

CXH-A-03 

CXH-A-05 2081240V-1 or 38 
1801575V-30 

28 17.060 700 127 19-118 23-718 21 3-112 13-518 

W w  lndustnd O~vtson. Ern- Electnc Co 

kW 
UnH WL 

(fb.) 

127 

BTUH 

10.236 

Voltage and Phase 

2081240V-1 or 38 
4801575V-30 

-CFM 

700 

Dverall Dlmsmlons 
(inches) Holf2. Ah 

Dischaqs 
(fl. 

28 

Sm- UMCT- 
m m  - 
Locrtlorr " 

A 

19-118 

D 

3-112 

, E % 

13-518 

B 

23-718 

C 

21 



WARNING ... 
Failure to understand and follow these installation instructions 

and the WARNING notes contained therein may result in severe 
p rsona l  injury, death or  substantial property damage. 

reduce the risk of ignition of hazardous atmospheres: 
-*accordance with the National Electrical Code. do not install 

where operating temperature code exceeds the ignition temper- 
ature of the hazardous atmosphere. Use on14 in atmospheres 
having an ignition temperature higher than 165" C (329' FI .  

7. Disconnect from supply circuit before opening enclosures. 
3. H a r d  of electric shock. Heater must be grounded to earth 

to eliminate shock hazard 
4. Heat exchanger contains Propylene Glycol under pressure at 

operating temperature. A material safety data sheet is avail- 
able from Chromalox upon request. Should leaks= oe occur. 

oate cause. remove unit from service and investi, 
5. Keep all electrical enclosure covers tightly closed an3 secured 

with all bolts and threads. Cover joints must be clean beigre 
replacing covers. 

6. Install and operate in upright position onl!. Refer to Figure 3 
for level requirements. Failure to comply will cause o\:erheat- 
ing of the element and shutting down the unit b) tripping the 
high temperature cutout. 

7. All unused threaded openings not used for supply wiring must 
be fitted with threaded plugs approved for use in hazardous 
locations. 

8. .A11 unit electrical installation fittings, conduit, wiring and 
seals must meet NEC and local codes for hazardous locations. 
Esternal line fusing or circuit breaker protection is required. 

9. Hi limit cutouts must never be bypassed in the control circuit. 
10. .A la rm  pilot lamp. if supplied. will turn on if the high limit 

2onrrol actuates. Steady on lamp indicates manual reset pro- 
!ector has tripped. Thts could result if the heat exchanger is 
obstructed (ding). inlet air restricted or fan not turning. Shut 
off power to unit and refer to repair procedures section of 
instruction sheet. 

11. llounting clearances on nameplate must be observed. 
17. Cse copper wire for supply connections according to size and 

rating on nameplate. 
12. Do not install an), type of gasket material on any of the electri- 

cal junction box cover surfaces. 
14. Do not attempt to o \ e m d e  louver stops or operate unit h.ith 

lou\.ers full) closed. 

Integral, neavy duIy 
magnetlc contactor Polyesrer powder-coated Mo~f l t l I lg  30'7 heap ;a-gre steel corrosion 

:anger connec:!srs 
Explosion-proof res:s:ant cab~net Explos~or: 
(NEMA 7 and 9) 

controls enclosure 

,-' :-s~ect~on devlce 

Motor connections 

%U wlrlng access 

Heavy gauge adjustable 
louver with minimum 

ooenlng stops - t o  direct air flow 

aemovable front cover 
for ease of clean~ng 

Conven~ent terminal 
block for room 

thermostat connect~on 
i, ;- tt f~c~ency heat 

ex:-2-jer w~ th  integral 

Protective hous~ng - alum:----finned steel rubes 

for ~mme!sim heater 
termlnal enclosure Oc!1nc2' service Ilgrh: !c 

nc)ica:E 'when unlr 
114:s servicing 

Heavy duty lmmerslon heater ~ u l ~ t - ~ r  : ZO! :on::o 

assembly w ~ t h  thermal cutout and c~rcult rrans:orme7 

NEMA 7 and 9 term~nal enclosure i 3 ~ r ~ o n a  ?J; aval;aaie 

GENERAL 

The CX'H-A series units rated 3 through i5kU' are dr\~;ni.d ~u@pl i sd  with either 2' ~ l r  120v internal control circuit voltage. 
for operation in Class 1. Div. I .  Group D and Clu+ 11. D i \ .  I .  Ths heater is designed lor use with an esternal hazardous location 

' ' IP\  E. F and G hazardous atmosphere, ha\ in; an 1~ni11cln thsm>\rat  or optional bu!lt-in thsrmostat. 
I 

\ 'rature of 165;C (329°F) or hipher. The! are de\ifned tcir 
heating and should not be operated in a n ~ h i e n ~  tenlpsr;l- T h e  s tandard heater is designed to operate  u p  to 7500 alti- 

lures exceeding 30'C (104'F). A]] units in Table .A are LL lihted. tude.  Consul t  factor! f o r  specific recommendat ions  w h e n  
The unirs are easily adapted for wall. ceiling or pole mounting. using the  units a t  higher altitudes. 
Refer to Figure 3 on Page 3 for mounting infom~atiun. The! arc. 



Chromalox" 

DATE 

MATERIAL SAFETY 
DATA SHEET 

DlVlSlON 4 SECTION CXH-A 
SALES 

R E F E R E N C E  PF462 
161 -302441 -002 

' MANUFACTURER'S NAME 
1 

EMERGENCY TELEPHONE NO. I 

Emerson Electric. Wiegand lndustr lal Company  1 -800-UCC-HELP I 

ADDRESS 

, 701 A l ~ h a  Drive. Pi t tsburah.  P A  15238 

Chromalox urges each customer or recipient of this To promote safe handling, each customer or recipient 
MSDS to study it carefully to become aware of and should: (1) notify its employees, agents, contractors and 
understand the hazards associated with the product. others whom it knows or believes will use this material of 
The reader should consider consulting reference works the information in this MSDS and any other information 
or individuals who are experts in ventilation, toxicology regarding hazards or safety; (2) furnish this same infor- 
and fire prevention, as necessary or appropriate to the mation to each of its customers for the product; and (3) 
use and understand the data contained in this MSDS. request its customers to notify their employees, cus- 

tomers and other users of the product of this information. 

I. IDENTIFICATION 
1 PRODUCT NAME: UCAR FOODFREEZE 35 

b I CHEMICALNAME: Propylene Glycol (Phosphate Inhib~ted) I 
I 1 CHEMICAL FAMILY: Glycols 1 
1 FORMULA: CH3 CH (OH) CH2 OH 

1 MOLECULAR WEIGHT: 76.1 I 
1 SYNONYMS: PM-6552 1 

CAS # AND NAME: Not Applicable (mixture) 

11. PHYSlCAL DATA on w.t.rl.q 

1 BOILING POINT, 760 rnrn Hg: 161'C (323T) SOLUBILITY IN WATER by wt: 100 AT 20'C I 
SPECIFIC GRAVITY (H20 = 1): 1.05 AT 20/20aC APPEARANCE: Transparent colorless 

FREEZING POINT: Pour Point -51'C (-59'F) ODOR: Odorless 

1 VAPOR PRESSURE AT 20'C: -. 0.66 mmHg PHYSICAL STATE: Liquid I 
1 EVAPORATION RATE (Butyl Acetate = 1): 0.07 PERCENT VOLATILES (by weight): 98.0 I 

-- I VAPOR DENSITY (AIR = 1): 2.4 

MATERlAL 
Propylene Glycol 

EXPOSURF. I IMlT 
None established 

Dipotassium Hydrogen 7758-1 1-4 None established 
Phosphate 

-2.5 Demineralized Water 7732-1 8-5 Not Applicable 



I FLASH PoIm (t& ma hod(^)): 21 O'F 
! Cleveland Open CUD ASTM D 92 

240? 
I Tag Closed Cup ASTM D 56 

I FLAMMABLE LIMITS IN AIR 
; % by volume: 
I 

LOWER: 2.6 (Propylene glycol) 
UPPER: 12.5 (Propylene glycol) 

I SPECIAL FIRE FIGHTING 
1 PROCEDURES: Use self-contained breathing apparatus and protective clothing 

EXTINGUISHING MEDI*: Apply alcohol-type or all-purpose-type foam by manufacturer's recommended 
techniques for large fires. Use carbon dioxide or dry chemical media for small fires. 

I UNUSUAL FIRE AND 1 EXPLOSION HAZARDS: None 

V. HEALTH HAZARD DATA 
EXPOSURE LIMIT(S): None established by ACGlH or OSHA. 

EFFECTS OF SINGLE OVEREXPOSURE: 

i SWALLOWING: No evidence of harmful effects from available information. 1 
SKlN ABSORPTION: No evldence of harmful effects from available informatlon. 

( INHALATION: short-term harmful health effects are not expected from vapor generated at ambient temperature. 1 
! SKIN CONTACT: May cause mlnor lrrltat~on with ltchlng and posslble sllght local redness. I 

I 

EYE CONTACT: May cause mild discomforr. Excess redness of the conjunctiva may occur. 
I 

i 
I / EFFECTS OF REPEATED OVEREXPOSURE: 

No adverse effects anticipated from available information. 1 
t 

MEDICAL CONDITIONS AGGRAVATED BY OVEREXPOSURE: 
A knowledge of the available toxicology lnformatlon and of the physical anc chemical 

1 
p J u  I 

properties of the materlal suggests that overexposure IS unlikely to aggravate existing 
medical conditions. i 

SIGNIFICANT LABORATORY DATA WITH POSSIBLE RELEVANCE TO HUMAN HEALTH HAZARD EVALUATION: 
In a developmental toxicity study, mice were given dosages of 0 (water control). 

I 0.5. 5.0. 10.0 ml/kg/day of undiluted propylene glycol by gavage over the period 
of organogenesis. The only material effect was an increase in water consumption 
at 5.0 and 10.0 ml/kg/day. There was no evidence of teratogenic or embryotoxic 

i effects. The only skeletal variant apparently increased was poorly ossified dnossified 
cervical centra #I-#4. Th~s however fell withln the historical control values 

I 
OTHER EFFECTS OF OVEREXPOSURE: 

Skin contact may cause sensitization and an allergic sk~n reaction in a small 
proportion of individuals. 

/ EMERGENCY AND FIRST AID PROCEDURES: I 
- - 

I SWALLOWING: If patient is fully conscious. give two glasses of water. Induce vomiting. 1 
I Obtain medlcal attentlor: w~thout delav. 

SKIN: Wash skin w~th soap and water. I 

INHALATION: Remove to fresh air. 

Immediately flush eyes with water and continue washlng for several mlnutes. 
I 

EYES: 
Obtain medical attention if discomfort persists. 

- 1 NOTES TO PHYSICIAN: There is no specific antidote. Treatment of overexposure should be direct& at 
the control of symptoms and the clinical condition of the patient. 



v 

I VI. REACTIVITY DATA 
I STABILITY: 

1 
Stable I 

I 

' CONDITIONS TO AVOID: Nore mown. 

'i INCOMPATIBILITY (materials to avo~d): 

- 
HAZARDOUS COMBUSTION OR DECOMPOSITION PRODUCTS. 

3 ~ r -  r g  Ear 3rzcLce -: c c . 2 ~  :- ~ ~ r 3 o n  arc 'race aroLrts or Ixldes or 
3crass~ur- 3ra orcsGra'5s 
Carccr monox,de s b i g r ~ ~  'CXIC f ~nhaled, carbon d~ox~de In suffic~ent 
corcertratlons can ac: 3s 9n aspnyulant 
A c ~ r e  overexoosure :c ~roducts of combust~on may result In irr~tat~on 
or we respiratory tract 

HAZARDOUS POLYMERIZATION: 
'1'111l \ICT 3ccur 

CONDITIONS TO AVOID: Nore +own. 
I 

WI. SPILL OR LEAK PROCEDURES I , 
1 STEPS TO BE TAKEN IF MATERIAL IS RELEASED OR SPILLED: 

Small spills can be flushed ~wth large amounts of water: larger sp~lls should 
oe zzllec?ed for dlsposal 

I WASTE DISPOSAL METHOD: Incinerate In a furnace where permitted under Federal, State. and local regulations. 

VIII. SPECIAL PROTECTION INFORMATION 
/ RESPIRATORY PROTECTION (specify type): 

I None zxpected to be needed. 

1 VENTILATION: General mechanical room ventilation is satisfactory for normal handling and storage operat~ons. 1 
1 
1 PROTECTIVE GLOVES: PVC-coated 1 I 

M E  PROTECTION: Safety glasses or Monogoggles 

OTHER PROTECTIVE EQUIPMENT: 
Eye Bath. Safety Shower 

PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE: 
WARNING! Causes eye and skin initation. 
May cause allergic skin reaction. 
Avoid contact with eyes, skin, and clothing. 
Wash thoroughly after handling. 
FOR INDUSTRIAL USE ONLY 

OTHER PRECAUTIONS: DISPOSAL: At very low concentrations in water, this product is readily 
biodegradable in a biological wastewater treatment system. 

WARNING: Sudden release of hot organic chemical vapors or mists from 
process equipment operating at elevated temperature and pressure, or sudden 
ingress of air into vacuum equipment, may result in ignitions without the presence 
of obvious ignition sources. Published Yautoignition" or "ignition" temperature values 
cannot be treated as safe operating temperatures in chemical processes without 
analysis of the actual process conditions. 

Any use of this product in elevated-temperature processes should be thoroughly 
evaluated to establish and maintain safe operating conditions. Further information 
is available in a technical bulletin entitled 'Ignition Hazards of Organic Chemical Vapors." 



STATUS OF SUBSTANCE LISTS: 
The concentrations shown are maximum or ceiling levels (weight %) to be 
used for calculations for regulations. Trade Secrets are indicated by 7 s " .  

Comprehensive Environmental Response Compensation, and Liability Act of 1980 (CERCLA) requires notification of the 
National Response Center of release of quantities of Hazardous Substances equal to or greater than the reportable 
quantities (RQs) In 40 CFR 302.4. 

' Components present in this product at a level whlch could requlre reporting under the statute are: "NONE" 

Superfund Amendments and Reauthorization Act of 1986 (SARA) Title Ill 
requires emergency planning based on Threshold Planning Quantities (TPQs) and release reporting based on 
Reportable Quantities (RQs) in 40 CFR 355 (used for SARA 302.304. 31 1 and 312). 

1 Components present in this product at a level which could require reportlng under the statute are: *NONE" 
I 
1 Superfund Amendments and Reauthorization Act of 1986 (SARA) Title Ill 
I requires subm~ssion of annual reports of release of toxic chemicals that appear in 40 CFR 372 (for SARA 313). 

Th~s information must be included in all MSDSs that are copled and distributed for t h~s  material. 

1 Components present In this product at a level which could require reporting under the statute are: 'NONE" 

I Toxic Substances Control Act (TSCA) STATUS: 
The ingredients of th~s  product are the TSCA inventory. 

1 STATE RIGHT-TO-KNOW 

1 CALIFORNIA Proposition 65: This product does not contam materials which the State of California has 

1 found to cause cancer. b~rth defects or other reproductive harm 

/ MASSACHUSmS R~ght-To-Know. Substances Lists (MSL) Hazardous Substances and Extraord~narily 
Hazardous Substances on the MSL must be identified when present in products. 

1 Components present In thls product at a level wh~ch could requlre reporting under the statute are. "NONE" 

PENNSYLVANIA R~ght-To-Know Hazardous Substance L~st Hazardous Suostances and Speclal Hazardous 
Substances on the 1st must be ~dent~f~ed when present In products. 

1 Components present In th~s  product at a level wh~ch could require reporting under the statute are: 

I HAZARDOUS SUBSTANCES ( = > 1 %) 

CHEMICAL CAS NUMBER UPPER BOUND 
CONCENTRATION % 

Proovlene Glvcol 57-55-6 95.5 

1 CALIFORNIA SCAQMD RULE 443.1 VOC'S: 
Voc. 1004.18 GIL: Vapor Pressure 0.66 mmHg at 20'C 

I 

1 OTHER REGULATORY INFORMATION: 

I 
None Know? 

NOTE: The opin~ons expressed hereln are those of qualified experts w~ th  Union 
Carblde. We believe that the Information conta~ned herein is current as 
of the date of thls Mater~al Safety Data Sheet. Since the use of t h~s  ~nformat~on 
and the condit~ons of the use of the product are not under the control of Union 
Carb~de. it IS the user's obl~gation to determine conditions of safe use of the product. 

REVISED SECTIONS: Th~s MSDS has been revised to update the information 
in Sect~on V (HEALTH HAZARD DATA). 

WARRANTY AND LIMITATION 
O l m  nnam only mn tnr Rmrn rm prm mnunclurm ov cnrorrmax w r  uqwc ma me wwk armmcc tn Cnromnoa 

wm mrmmrd dl m e r  UI r p p ~ l o ~ e  w n u a n  me om 1pn1,c p r a a w  ma -ark mu~nmm ~lncluamg lmu 01 e l o r n n c r  I' 

w am d l  tu m Imm a m  ~n MUNI and wnrmnml~ u r n .  noma ranalum 01 uu M u u n r  tor dnrn~n or nonconlomtnC 
(Dmll hmwlbl a*. M C L m l  m u m  puu a ran urn., Dul .mmm mu# tu md rn wma Immdseh u r n  dr3LDIII) In0 II 
w m mmnn om il ru. tmm mmr, pro- n o m r  21, co,m lor mrn ~ r m u m  am Vm must a mun in rmmp M I rn '  
lm - l 1 I 1  m m  aar swmwd o, Cn- Dnnm m m r o n l a m n g  mnr mun a nm lor C n r w l o x s  nucuom mo 
mmm a m O T ~ , N  1 o D wm mn - THE FOREGOING 1s EXPRESS.\ IN LIEL O: IL. OTHER WARPANTIES WHITSOMF 
Y E S S  IMPLIED Ult STATUTORY INCLUDING WIWOU- ~lYlTA1lOh THE IMPLIED WIRRNITBS OF MERCHAh7AB1,'TI 4NC clT 

K I R  A PARTICULAR PURPMF 

OF REMEDY AND LIABILITY 
t o l t m m ~ s h p  ~ m m b m n m a C n ~ ~ . m w ~ m C l v ~ s m b o o v s r D M d W ~  

U m o B v m r n r m - o l a ~ ~ m r r - ~ . 4 n u ~ 1 m  ~ U o s o l m n ~ r I I I m M I r w ~ a  
P ~ m u m  D l n l W n n a l M o - l l O b  m010)*~0r l . lmwer"4UMCmlmdm~llCI  

THE FOREGOING IS U~ROUUOX s ONLY OBLIWTID~ UD wrra s anw ~vur r  FOR o~ OF w m w  uo a ar* 
ER S EXCLUSIVE REMEDY AGAINP CHROYILOX FOF U L  C W M I  ARISING RREUIIDLR OR I I W T W G  MRETO W C f l R  wul 
CLAIMS ARE W D  ON BRLLtn Oi CDWTRItT TORT 11 l tLUDI f f i  N E S L G E U  YD SlRlCT WIUPIIOROlHER MOMS WR'S 
FAILURE TO SuBUlT A CLAIW PS PRMnDED ABOVE SHALL S F C l F l W "  WAiW ALL CLAIMS FOR W E S  DR OTHfR R E L m  
INCLUDING BUT NO' LlMllEC TO CLAIMS W E D  Oh JTW DEFECT IN UI MUI WLLL WTER S EYrmED TO INCIMYTM W 
CONSEOUEVI4. O W E S  ANC BUYER Y U L L  WOLD CHPAUMDI  rUJIULSS TWFREHIDY Wl rCrW UV W * m  MIS ING HEREIN 
MR OR RELITING HERETO WHETHER WD ON LX ~ Y T R T  TOR IIIC.LIDW ~ G L G E ~ C I  uo smm u l L r n l  OR 
OTHER THEORIES MUST BE CCUMENCW WTWIN Oni onill 'fZAB AFER TM MTf OF- W I1  SJWl BE BUIMD 

I 

- 
I N D U S T R I A L  H E A T I N G  P R O D U C T S  
7 0 1  ALPHA DRIVE. PIVSBURGH P* 1 5 2 3 8  
PHONE 14121 967 -38W FAX 1472: 967-5746 



INSTALLATION 

WARNING: Mount only in upright position and 
observe nameplate mounting clearances. 

Heater Location instructions: 
b .Arrange units .;o their dibchurpe air strt-7,:  

a. Jre ~ubjected to a rnlnlmum of ~i.,:-.:ftrsnct t ' r i . ~  column,. 
mash~nerq and panltlon>. 

b. uipe t.cpo.;ed ~ ~ ~ 1 1 5  nithsut b l o u ~ n s  I:r=ctlq at :h.tm. 
c. are dirtsted JLraq from room ~ ) c c u p ~ c ; s  in comr'c~r: heat~ng. 
d. a r t  dirtcted along the windward jide *hen ~nj ta i l ed  ~n J 

building e.cpostd to a prevailing mind. 

Locate thermostat on interior parritlon walls or posts a*a]~ 
from sold drafrs. internal heat sources ~ n d  away from heater dis- 
charge air 5treams. 

Small rooms can be heated by one unit heater. Lvhere tu.o 
~ r a l l j  Jre eepoied. the heater jhould 5e mounted JS shown in 
Figure 1. Large rooms requirt multl-unit installations. Number and 
2apacit)i of units * i l l  be determined b ~ o l u m e  of building and 
square feet of tloor area to be heated. Arrange units to provide 
perimeter air circulation uhere each unlt jupports the air stream 
from another. 

The CXH-X hazardous location heaters are designed for use 
only in a permanently mounted upright position. Wc recommend 
the use of a mounting lut (ceiling. *all or pole) available from 
Chromalox. (Figures 5. 6 and 7) 

The ceiling or *all mounting sutiase and the anchoring provi- 
sion must be suftic:tnt to support the combined weights of the 
unit and mounting hard~rurt .  

I f  uhing mountln; hurduart or J supponing structure not sup- 
?i;ed b\  Chromalo.\. rhe u n ~ t  ,hould be ;uspended from the ,up- 
:cc11?g , t ~ ~ s t u r ?  :kz: [he :no mc?unrlns point.; on top ,)t' :he unit 

.\:ti-, ! ! S  \ C  i?oll, l::j i o c i : ~ ~ > h e r \ .  [ f  single point mounting 
,&,;red. drder the :~r :c t  , i r t  C h r l ~ n ~ i o x  ~ d u p t e r  hraciet , p ' 4  
,12--302-:6 1-001 f ~ , i  ! 2" fan U I I I ~ ~ .  P'S 027-.?0236 I -(>(I2 for 16'. 
tan u n ~ t s ~  and P!S 0'--30136 1-003 for '0" fan units. T h ~ s  bracket 
I, Jes~gned to h o k  rhe u n ~ t  oLer its center of  gravity uith a I dia. 
bait. The maximum :i l t  angles as shonn  in Figure 3 must not be 
tccecded in either direct~on d u r ~ n g  operation and installation. 
Failure to complq u 1 1 1  cause high limlt shut down. 

Figure 2 

Maximum Out of Plane Allowance 

F ' "" $' 
/I- 

Figure 3 

The heaters may be mounted at any convenient height above 
tloor. The minimum spacings shown in Figure 4 should be main- 
tained to adjacent walls and ceiling. If tloor heat is desired. do not 
mount higher than 8 to 10 feet above floor. 

Controlling thermostats to  individual heaters should be 
mounted at shoulder height on inside walls or columns and clear 
of the discharge air stream of the unit. Allow at least 1 in front of 
heater for air stream to discharge freely. 

Do not mount mercury type thermostat directly on unit, vibra- 
tion could cause malfunction. 

Heater may be mounted on a shelf o r  stand from the bottom. 
Be sure that mounting clearances are maintained and that bottom 
of unit has at least 1 clearance underneath it. This is necessary for 
good air circulation and servicing of heat exchanger. All mount- 
ing methods must allow for removal of front cover. 

The mounting and anchoring provisions must  take into 
account the unit vibration and cantilevered loading when wall or 
pole mounted. One of the Chromalox mounting kits shown in 
Figures 5 . 6  and 7 must be used whenever possible. 

Installation Clearances 

4' Mln 

Figure 4 
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Moummg Holes (2) 
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WIRING AND WIRING DIAGRAMS 

WARNING: 
1. To avoid possible electric shock, be sure elec- 

tricity is turned off at main switch first before 
wiring. The heater must be grounded in accor- 
dance with the National Electric Code as a pre- 
caution against possible electrical shock. 

2. To prevent possible ignition of hazardous 
atmospheres, disconnect from the supply cir- 
cuit before operating enclosures. 

WARNING: All electric wiring must be done by a qual- 
ified penon in accordance with National Electn'wl 
Code (NEC) Standards and meet all state and local 
regulations relating to installations in hazardous 
locations. 

4. The fan motor IS factory hired at [he .iJnie ~oltage.  and phase 
II the heating elements. .All moton us thermall~ protected ~ n d  
~onnected to the main iuppl) contactcx. On three p h ~ , e  units. it 
is nece s sa r  to verify that the fan rotation is correct. .Air 
.[r?lin J k ~ h x ; ?  ,YLI>[ be OU[  front 01' , J ~ I [ .  Afte: :t>r,nem:!ing gni[ 

t o  ;I!!? ~ n d  ;!t.-;r.g i l l  <(".<I.\ :!gnri]. . ?!lerglre unkr :::<\~nenrn!> 
1: .ll[- d<>e, 2('[ :\:[ ~ ' c ~ ' c [  !L'L[' .?~\. re'.??,? J f l )  :'*\(? ,L!FC~> '?.id\ J[ 

[he h)\ !us. ,)r :kc ci>n[:ic:~~r ~ > r  ~t [kLe ,~!?pl) JI\L:;C?~:: 
: Eithc.: ,>t t ' . l~> ; \?T rigid , L L ? ~ ~ U I ~  , .>C<?I~?\  \ l ~ [ h  ,::?:uJ[ ,:,)p\ - .  

Ins) be ubed tdr connection to suppi) line. I Set. Figure 3 ~ n d  
10 for I ,~c~tlon.  I C\c ~ n i !  UEC L L ~ C ~ O \ L I I  ha~ardr!u\ Ir?c~t~on.j 
means of  ring \ ~ i h  2\ mineral insiil~ted cable ~ n d  titting.; or 
ngid conduit ~ n d  s e ~ l  fitting5 located ~5 required b ~nstallu- 
ti~\n iode\. 

I .  L2ojc.n and remo.e balti .iecuring :be nuin iemunal encic>iure WARNING: All unused conduit openings must be 
Llnc.r on 5ide ,:f un~t. Cc?nnect he2ter :O line ,UFF[) wlrrb b e  fitted with plugs NEC/U.L. approved for use in haz- 
b o y  lugs located on h e  cdntactor ~ccording the voltage ;llld tre- ardous locations. 
quencq \peciried on the nameplate l;?e Figure 3) .  Reter to the ,,. HeLlrer, ma) +e p r ( ,L ide~  .L ILh  a b L , , i t - l n  contrl,l ,,,lltch Jnd,,,r 
-1pproprIate umng  diagram which ~ ! > o  appears on the inside thernic~stat. I f '  not. the! ihould be controlled t?) ~n externall\. 
Lober ol'this enclosure I bee Table B a d  diagrams on page 61. mounted disconnect Switch and/or ,eparately mounted [her- 

WARNING: Cover joints must be clean before 
replacing cover. Do not use any gasket material 
on joint surfaces. 

2. Cse copper conductors onl! tor supplq wires. Refer to name- 
p l ~ r e  and Table B tor iiz? and rating required. 

3. Connect suppi) line ground conductor to the box lug probided 
on the base plate belon contactor input lugs. 

Table 0 - Supply Wiring Requirements 

mostat 3s jhoun in the ~ppropriate airing diagram on page 6. 
I n  case of maliuncr~on. the personnei in the are2 inould be 
aware o t  location of heater disconnect. 

7. Installation must include appropriate o \e r  current protection 
devices (fusing or circuit breakers I JS required b) the National 
Electric Ccde ~n the iupply line to the unit. Refer :Q nameplate 

Catalog No. 

:XP-A-23 
SXd-A-03 
ZXH-A-93 
:XH-A-'13 
:Xn-A-03 
3 

:AH-A-05 
CXh-A-05 
CXH-4-05 
CXH-A-05 
CXH-A-05 
CXH-A-05 

CXH-A-07 
CXH-A-07 
CXH-A-07 
CXH-A-07 
CXH-A-07 
CXH-A-07 

CXH-A-10 
CXH-A-10 
CXH-A-10 
CXH-A-10 
CXH-A-10 

CXH-A-15 

for proper currenr ratings. 
8. To operate h e ~ t e r s  from an externall! mounted hazardous 

location thermostat. J terminal block is provided for connec- 
tion (Figures 9 2nd 10). Remove the factor)/ installed jumper 
across T 1  and T3 on the terminal $[rip. Wire [he t h c m o s t ~ ~  
contact leads to these terminals. The buiit in control trans- 
former supplies the unit with either 2 i V  or 130L. tor internal 
unit operation. This voltage will appear across the thermostar 
contacts when they are open. The minimum thermostat con- 
tact rating should be I amp @ 120 V.AC. Refer to nameplate 
for control ~ o l t a g e  of unit. The 11'1 NPT conduit hiring entry 
on top of the terminal enclosure shoi~ld be used to wire the 
thermostat to the heater (Figure 101. 

9. Protection against overheating is provided by an internal rher- 
ma1 cutout located uithin the heat exchanger wiring compart- 
ment. (Figure 9 )  Xcti~ation of the cutout will open the control 
circuit and energize the pilot lamp (if suppliedl. If normal air- 
tlow is restricted. or stopped. the unit will be cycled off by the 
manual reset cutout. The manual reset cutout is also designed 
to shut down the unit completely if rhe fluid level is low or 
other heater malfunction occurs. 

WARNING: High l imit  cutout must never be  
bypassed in the control circuit. If the limit actu- 
ates, shut down unit and investigate cause of 
abnormal operation. Do not reenergize until the 
problem has been corrected. 

kW 

3 
3 
3 
3 
3 
3 

5 
5 
5 
5 
5 
5 

7 5 
7 5 
7 5 
7 5 
7 5 
7 5 

10 
10 
10 
10 
10 

15 WARNING: Users should install adequate back-up 
controls and safety devices with their electric 
heating equipment. tf  the back-up controls am to 
be located In the hazardous area, they must be 
approved for use In the class of location. 

Where the consequences of failure may be severe, 
back-up controls are essential. Although the safe- 
ty of the installation is the responsibility of the 
user, Chromalox will be glad to make equipment 
~ecommendatlons. 

Phase 
t 

3 
i 

3 
3 
3 

1 
3 
1 
3 
3 
3 

1 
3 
1 
3 
3 
3 

3 
1 
3 
3 
3 

3 

Volts 

208 
298 
240 
240 
480 
575 

208 
208 
240 
240 
480 
575 

208 
208 
240 
240 
180 
575 

208 
240 
240 
180 
575 

208 

Max hue 
Amps 

25 
15 
20 
'5  
15 
' 5 

35 
20 
30 
20 
15 
15 

50 
30 
45 
25 
15 
15 

1 0  
60 
35 
20 
15 

60  

Supply Wire 

90'C Size 
(sa) . . 

' 2  
4 7 

' 2  
' 
." 
3 
70 
3 
I 0  
12 
12 

6 
8 
6 
8 
12 
12 

3 
1 
8 
10 
12 

1 

Wlring 
Dlagnm # 

I 
i l 
I 
II 
II 
1 1  

I 
I I 
I 
I1 
I1 
I I 

I 
I I 
I 
I1 
I I 
I I 

I I 
I 
I I 
Il 
II 

I I 



PRI PRI. XFMR 120V SEC 24V SEC 

208 1 BLK REP BLK ( WHT I YEL 1 BLU 
BLK 240 1 BLK ORG / WHT I YEL I BLU 

I 380 i BLK , VIO I BLK i WHT ' YEL ) BLU 
415 1 BLK YEL ! BLK WHT - - 
415 1 BLK BRk I - 1 - I YEL BLU 
480 1 BLK B L K R E ~  1 BLK 1 WHT I YEL BLU 

5751600 / BLK Gpv 1 BLK I WHT ' YEL BLU 



MODEL NUMBER DESCRIPTION 
CXH-A - 10 - 4 3 - 30 - 40 - 1 1 EP 

Healer Voltage . . - = -J:\l : - :-= . 
2 

: : :sl;ll 3 = : :6 ' ,  
2 :sc\, 9 = ?;I;'; 

: - , . -  - - - 2 ,  

Heatlnq Eiernenl Rating Pbase 
,13=3:+' ,L ; 3 = ' ? : < ' 1 V  - - ; s ~  
05 = 5 2 <,,V 2(i z 2? 3 <'N : * .  - : - 5. -  as? 
117=.5,',V 2 5 5 ; : 5 2 < ' N  
' 0  = ' 9  : ,'iV 30 = :I! 2 <W . - ~ = ' j : < ~ r V  3 5 = 3 j < ' N  

Chrornalox3 Electrrc Blower U n ~ t  Heater for Hazardous Localions 

20 : ' r c  :;r:-: 5 = ::-,,,ere ; , ; 2 2  2 : - = : z Exslot ion Proof 
. - ; c  = 21'.  . , i . -..-, - - - - . - , L .  ?'.< 2. '?"C - : - ; 

:: . . .",, - .  < 
. - - - 

- - -  -,, - -  . -  . .>.> . . * . -. . . . - -," 2 
. - . . . -.-,., v,.> . - - - - . " .  - . - ..- . - . - . \Ic ; , 5 c : - - 2 . .  . . 

-,- - ,,,: - -.,--.... 
- 2  - : '>3,i. 

. . >  = -L  A r c  3 3: 
; 3 :  - ..,---.-. 

c .:,di 2 = 5 C  A r , 2  : 5; 
3 = Pmlo[ -qr: 

\Is 21sc:r-2:: 

1 = "IG[ i G?: 
i n d  70 A r : :  ::s;. 

5 = ?,lo[ -,gr! 
i n a  jil 1;: 3 s ;  

OPERATION 

WXRVI\G 
1. Heater should not be operated in  ambient temperature 

higher than 4O'C ( IO-I 'F)  or in atmospheres corrosive to the 
hearer itself. 

1. The CSH-.A unit heater.; use a sealed water-pl~sol filled heat 
2x:hanger. The flectric immersion elements transfer heat 
snsrg? direcrl to the tluid generating a fluid/\.-apor mixture 
u hich release5 its heat sners> to the tinned radiator as i t  rises 
2nd rscondenses back to the bottcrm reservoir to be reheated. 
This +sle uill continue as long as fan forced air is available 
an the finned jtructure to remriLe the heat to the airstream. 

2. The finned jtructure di  :he hest sxch~ngsr must '.e kept clean 
and irss of accumulated dust and d i ~ .  The cabinet front panel 
is c a s ~ l  remo\fd pro~iding JC2:Sj to the heater :ere for peri- 
odic slsining. 

4. L'nit jhould ndt be operated ~ ~ i t h  l o u ~ e r s  fully closed. 
blechanical jtops are incorpor3ted Into the desiyn sf rhe cabi- 
net to l~mit the degree of closur:. Do not f o r e  the louvers 
bebond these stops. 

5. [f  jpeciried. units are supplied u ~ t h  J built In alarm pilot lamp 
nhich m i l l  energizs i f  the manual rfset control has a been acti- 
vated. During unit stmup. the lump \ \ i l l  rlash on momentarily 
to verify its oper3tion. 

MAINTENANCE AND REPAIR 

Maintenance and repair must be performed by qualified personnel only. 

WARNING: To reduce the ~ossibility of ignition of I. REPL.ICING THE HEAT E.YCH.INGER 
hazardous atmospheres, >void possible electric Be sun heat exchanger and has 
shock or from rotating parts and hot sur- been to coo/ to 1 f O y  before proceeding, 
faces unit must be disconnected from electrical 
supply circuit before sewicing or opening enclo- 1. Detach the cabinet front by removing screws from all sides of 
sure covers. unit and pulling cover forward off cabinet shell. Detach bot- 

1. Periodically inspect all electrical connections and terminals to 
avoid electrical wiring difficulties. Inspect all wiring for 
frayed or worn insulation. 

2. Periodically and before each heating season. clean the finned 
heat exchanger and fan inlet with compresses air, vacuum. or 
water jet. Be sure all electrical covers are tightly closed. 

3. If heat output seems to be low. check amperage draw on each 
element. Compare measured values to the correct currents as 
listed on the unit nameplate. 

4. The thermally protected fan motor is permanently lubricated 
and sealed. No field servicing is required or  should be 
attempted. Replace only with a factory supplied identical 
motor. Failure to do so will void the factory warranty and may 
expose the user to risk of ignition of hazardous atmospheres. 

5. Check fan blade to be sure that set screws are tight and there 
are no cracks or looseness in the blades. Use factory supplied 
replacement blade only. 

6.  Check for any sign of leaking from the heat exchanger. Too 
little fluid will cause the manual high limit to mp. 

7. The sealed heat exchanger contains a glycoYwater solution of 
propylene glycol. Ethylene glycol is supplied for arctic duty 
conditions only. Avoid contact with skin and eyes. If ingestion 
should occur. seek medical attention immediately. In case of 
eyes or skin contact. wash affected areas with large amounts 
of water. The MSDS (Material Safety Data Sheet) for these 
materials is available upon request. 

tom panel by ;emoving two screws on each side and two 
screws in the rear. Remove the electrical control enclosure lid. 
Disconnect the heater and high limit wires from the electrical 
control enclosure. Loosen electrical conduit union located 
between the heater housing and the electrical control enclo- 
sure. Support the lower end of the heat exchanger and loosen 
the three hex head bolts which hold i t  to the sheet metal. 
Lower the heat exchanger away from the sheet metal. Reverse 
the above procedure when installing a new heat exchanger. 

11. RESETTING SI.ANU.IL HIGH TEMPERATURE 
CONTROL 

WARNING: To reduce the possibility of ignition of 
hazardous atmospheres, avoid possible electric 
shock or injury from rotating parts and hot surc 
faces unit must be disconnected from electrical 
supply circuit before sewicing or opening en* 
sum covers. 

WARNING: Be sure that ail enclosure covers are 
replaced and tightly closed before re-energizing 
unit after sewlcing electrical components. 

WARNING: Hazard of explosion, fire and sevem 
personal injuw. High llmit condrols must never be 
bypassed in control clrcult. 



The occurrence of  the manual high limit control to trip is an d. Note wire connections for future reference and disconnect 
abnormal condition. Care should be taken to determine the exact all wires leading-to the motor. All motor wires are perma- 
reason that the high limit control tripped. Possible problem areas nently marked according to the nameplate on the motor. 
r --'4 be dirty heat exchanger. blocked air inlet o r  outlet,  e. Remove 4 bolts in motor base holding it to rear cabinet 

)tor malfunction. too high operating ambient. incorrect shelf. See Figure 13. 
o m n g  voltage. or leaking heat exchanger. In  the event that the 
heat exchanger is defective. i t  must be replaced. 

1. The manual high temperature control is located in the heating 
element hazardous location enclosure on the heat exchanger 
which is covered bq- the sheet metal housing attached to the 
side of the unit. To  gain access. remove the four sheet metal 
screws holding the sheet metal cover in place and unthread the 
cast aluminum enclosure lid. The high limit control can now be 
serviced. (See Figure 1 1  ). The manual high temperature con- 
trol de\,ice has a small reset button protruding from the center 
of its back h o u ~ ~ n y .  Depre>\ thih button in to reset the control. 
Replace the aluminum enclo.;ure lid and ~hee t  metal cover. 
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Figure 11 

111. F . 0  MOTOR .AXD BL.ADE 
I. Thr motor is J 5ealed unit that requires no lubrication. If the 

motor is det'ecr:\ e. i t  mu31 he replaced w ~ t h  an original facton. 
supplied motor. i See reneu al partc hection. I 

2. To  replace rhe motor. proceed a5 follous: 
a. Disconnect r h t   nit from pouer SUPPI! 
b. rCn1t5 u ~ t h  :ii~vor splice box r Renio\,e 4 bolts and co\.er of 

motor spliLt box i See Fifure 12 ). 
c. (Knits u i ~ h o u t   noto or splice box I Remo\.e 16 bolts and 

co\.er of n i~ i r :  c'ontroi tnc'lo>ure. 

f. Remove 1 screws holding fan guard to cabinet. 
g. Unthread union at motor wiring outlet nipple connection. 

Carefull! lift the motor. fan blade. and guard off of the cabinet. 
h. Note position of fan blade on motor shaft. Loosen the two set 

screws to remove the fan blade and key from shaft motor. 
i. Place guard and tan blade on replacement motor shaft in 

same locations as original motor. .4lign ke? wa!.s in hub 
and shaft. lnsen ke!- flush with fan hub and tighten the two 
huh set screws. 

j. Feed motor wires back into conduit and reposition motor 
back on unit. Center fan blade in opening and rotate to be 
sure that it clears housing and guard. 

k. Thread motor nipple connection into conduit union and 
tighten t5 threads minimum). Replace bolts in motor base 
and reattach fan guard to back of housing in four places. 
Recheck blade rotation and tighten all hardware. 

1. Trim all motor lcads extending out of the conduit to  6 
lengths. Strip off 318 of insulation at cut ends. Using the 
motor nameplate. previous notes. and marked wires. recon- 
nect the motor for the unit voltage rating as indicated on the 
heater nameplate. Re-attach the ground wire to the connec- 
tion inside the enclosure. Replace co\.er and tighten securely. 

m.Check fan rotation b! momenraril!. energizing the unit. Air 
must exit at cabiner front. Re\.erse an! 1 leads at conractor or 
line suppl! disconnect to reverse rotation of b e e  phase motor. 

3. Removal of fan blade does not require that the motor \\,iring 
be disrurbed. To clean. service or change the fan blade pro- 
ceed a> follou-s: 
a. Remove the four camagr bolts holding the motor base in 

place on the cabinet platform. ?\lark the platform to reposi- 
tion at same locat~on. 

b. Loosen rhe four >;reu\ on the cabinet back holding the fan 
guard in place. 

c. Pull the motor to :he rear extending the conduit connection 
at the electrical enclosure. Fan blade and huh set screws 
can nou be accessed b! tilring the guard r e w a r d  ar top or 
bottom back o\.er the motor shell. 

I\-.  ELECTRIC.4L C O \ l P O S E S T  SERI'ICING 

WARNING: To reduce the of ignition of hazardous 
atmospheres, avoid possible electric shock or 
injury from rotating parts and hot surfaces unit 
must be disconnected from electrical supply cir- 
cuit before servicing or opening enclosure covers. 



MAINTENANCE AND REPAIR (Continued) 

WARNING: Hazard of electric shock, explosion or 
fire. Disconnect from supply circuit before open- 
ing enclosures, cover joints must be cleaned 
before replacing coven. Re-tighten all coven with 

0C7 original bolts after servicing components. 

1.  COSTROL TR.\SSFOR.LIER 
T ~ I ,  item I,  I oc~re i i  111 [he  ,-ie<!r::~l sn< lo \u re .  I t  rnJ> be 
replclcd u h ~ l e  ~n the snclo\ure. T o  .err. i z  or replace remube 
rhe quick connect u Ire, lind mark rne:: iocat~ons.  Remove t-o 
.;ere\\.; u h ~ c h  ht~lcl rhe tranht~:m;er .:. ?iac.t. Note trunstormer 
oricnt3tlon ~ n c !  ; ; ) l t ~ g t  labe!, c\n r,:? R q l a c e  transforrr,er in 
[he ,Jme or;i.nt.,r:c?n li:J ionnec: .\ r - -  R ? p l ~ c s  the -as[ 211.1- 

Figure 14 
CXH-A Unit with Built in Disconnect Switch 

(Must use HMK-00 Ceiling Mounting Kit) 

1. COSTACTOR 
Thi< cornponenr :Jn reniotecl from the bass plate while in 
the snclo\ur* Fclilou [hr. ,Jinr. ~ t e p h  J. ind~ccltsd for rhs trans- 
(11rrner :epi.~<?r:~.cri[ 

3,  A I - - I R L I  ~ 1 ~ o . r  [. \ \ [ P  . o P . r [ o \  \ L I  
T I ' c  . :!l..r:,* :P.c :i\d ~ ~ i ' l  ~ h l l e  holdins 
:he loci  ,.:!I; .;::.; ; : -< i?L . .  I:;.; \ ' . , ) id  !Liming :he ?nIlrt ~ s s s m -  
I I ! i .  : : , - ,e  <! i i l~~~ ; : r ?  ..\.ith J locking nut on 
n i n  t h e  I i t  :nu\[  bct rt-righrened i f '  loossnsd 
betore re2.e. R?plLii< the i.~rnp u i th  a 656 type bulb at the 
~ o r r e c r  iontrol ' . c ! l t . ~ < i .  i'er the unlt I I N V  o r  241. Secure ths 
Len5 1 5  thr<liJ\ rn~n l rnumi  JZalnht the locking ring and 
r~ghten iecur:l;. + e t ~ > r e  re-ctners~zing  ini it. Lamp should tlash 
,In r n o m t n t ~ r i i  . \hen :in[[ :, ?nerglrtd.  S e t  rensnal  pans sec- 
[Ion for parr ;~i:~-:nr.;. r?~Ix; .n ient  hillb>. 

Figure 15 
CXH-A Unit with Built in Thermostat 

RENEWAL P M S  IDENTIFICATION 

PF458 
PF461 
PF462 

Mounting Kits for Model CXH-EP 
Material Safely Data Sheet Chromakool EG 
Material Safety Data Sheet Chromakool PG 



Figure 16 

Figure 17 1 



MANUFACTURER PART NUMBER BREAKDOWN 
(LOCATED ON UNIT NAMEPLATE) 

- -  
C X H - A - I  Z - _- - - - -  - EP 

b 

Common Parts 

Item# 

1 

6 
3 
3 
; 9  
12 
11 
15 
16 
1; 

25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
14  
50 
51 
52 
62 
75 

Optional Equipment Park 

For arctic dun] conditions, heat exchanger with ethylene 
glycol are required. Consult factory. 

Motor. Element and Heat Exchanger Par!s 

Code CXH-A-03 
05, 07&10  

Part No. 

2'l:-50389' -:0i 
SO--IOZSj--,:Ol 
25--3Cjt?3:-20l 
: 3?-!C38E1-,;01 
329-3C25y1-302 
275-'3C386-,101 
080-302079-001 
248-1173662-302 
Cirosult F3c:orj 
134-30206:-SO4 
347-:232;S-I31 
345-,375603-253 
323-,175529-085 
323-5755;'-311 
200-~135J73-344 
221 -3021 8C,-001 
221 -3027 11C-003 
354-302165-001 
354-302243-001 
Ccnsult iactorj  
Consult fac:ory 

221 -3021 80-002 
345-075603-21 8 
328-0755?: -010. 
200-075473-039 
080-042350-007 
069-1 15087-049 

Description 

Panel ,,vraoper 
?me1 Scttom 
=anel Front 
Louver 
'Nasner Shoulder 
Spr~ng 
Term~nal Box Cover 
Screw 10-32 
Fan Blade 
Fan Guard 
inclosurs 
Bolt 318-1 6. 1.5 ;g 
'flasher flat 
Washer ~ock  
Hex Nut 3/8-16 
Plug COndUIt 1 ~ 2 '  
Plug conduit 1 ' 
UnionconduitS'4" 
Union conduit 314' 
Conduit Box 
Conduit 314' 
Plug conduit 311' 
Bolt 511 6-1 8 
Washer 
Nut 516-1 8 
Cover Exp. Proof 
Conduit 314 

Description 

Thermostat 
30 Amp Disconnect 
60 Amp Disconnect 
Pilot Light Ass'y 24V 
Pilot Light Ass'y 120V 
Pilot Lamp 24V 
Pilot Lamp 120V 

WARNING: The factory must p e h n n  
the replacement of the heater or 
overtemperature cutout. The heat 
exchanger seal must not be broken. 
Consult facto y for service. 

Code 

Part Number 

300-1 13075-003 
104-1 21 867-081 
104-1 21 867-082 
21 3-1 21 103-01 7 
213-121103-018 
172-052561 -004 
1 72-052561 -003 

CXH-A-15, 
1 8  & 20 
Part No. 

2C--303891'-002 
2:--303881-002 
2':--203883-002 
'22-303884-002 
123-302074-002 
2-3-:30386-001 
980-302079-001 
229-4373662-002 
.:~osuIt Factor] 
: :J-302063-005 
32;-123273-131 
325-1175603-263 
223-575528-085 
323-075571-011 
2CC-1375473-044 
22' -3021 80-001 
221 -3021 80-003 
251-302165-001 
35.1-302243-001 
269-3041 15-002 
Consult factory 

227 -3021 80-002 
345-075603-218 
323-075571 -01 0 
250-075473-039 
080-042350-007 
069-1 i 5087-079 

114 HP 
Motor 

CXH-A-25, 
30 & 3 5  
Part No. 

25-303891 -003 
29;-303881-003 
23;-303883-003 
: 32-303884-003 
223-302074-002 
2-6-130386-001 
180-302079-001 
218-073662-002 
Consult Factor] 
134-302063-006 
347-123273-1 31 
345-075603-263 
328-015528-085 
328-075571-01 1 

200-075473-041 
221 -3021 80-001 
221 -302180-003 
354-302165-001 
354-302243-001 
069-3041 15-002 
Consult factor] 

221 -3021 80-002 
345-075603-21 8 
328-075571 -010 
200-075473-039 
080-042350-007 
069-1 15087-093 

Heat Exchanger' 
Nos. I Item 19 Item 49 



Sump Pump 





2. SWITCH- Open Drip/TEFC [Shown in sketch] 
[See page 3 for explosion proof configuration] 

3.  TRIP ROD [Brass or Stainless) 

4. SWITCH MOUNTING PLATE 

6. ADJUSTMENT COLLARS 4 Required] 

7. FLOAT 

9. TRIP ROD GLllDE 

1 0.  BASE [Cast Iron. Brass or Stainless] 

11. BUSHING 

1 2. IMPELLER [Brass or Stainless] 

1 3. MOTOR [Specify Type) 

14. MOTOR MOLINT 
[Pumps 4' height and over utilize motor mount and 
bearing configuration. Shown on page 3.) 

15. COUPLING 

1 8. SHAFT [specify length) 

20. INTERNIEDIATE BUSHING 1 [on pumps 
4' height 

2 1. INTERMEDIATE BLlSHlNG HOLDER and over1 

23. CclLLIMN/SHAFT HOUSllVG [Specify Type1 

[Steel. Brass or Stainless) 

24.  GASKET 

25. BOTTOM PLATE 
[316 S/S or strainer 304  S/S] 

f HARDWARE > 
Below is a list of all hardware used in our U3 pump. The item numbers 
correspond to those identified in the exploded view to the left. All items 
of hardware used are of standard sizes and threads, and should be 
available from most industrial hardware suppliers and many local 
retail hardware stores. These descriptions are presented for your 
convenience should any replacement be necessary. 

# SIZE DESCRIPTION REQ'D 

HEX HEAD SCREWS 6 LOCK WASHERS 
HEX HEAD SCREWS 6 LOCK WASHERS 
HEX HEAD SCREW S/S 
SET SCREWS S/S 
HEX HEAD SCREWS 6 LOCK WASHERS 
ROUND HEAD SCREWS 
ROUND HEAD SCREWS 
ROUND HEAD SCREWS 6 NUTS 

4 m  
2 m  
1 REQ'D 
2 REQ'D 
4 m  
2 REQ"D 
2 RED'D 
4 m  

REQ'D 



PRELIMINARY INSPECTION 
- 

I 

As you uncrate your Neptune pump, check for any visible damage that may have occurred during 
shipping. Report any such damage to your distributor immediately. 

Place the pump in an upright position, being sure not to let IE tip over ... it will be top heavy! Grasp 
the coupling just below the motor and turn the pump shaft. I t  should turn freely. 

INSTALLATION and ELECTRICI?.,.~ CONNECTION 
'The pump operation is controlled by a float-activated switch. Travel limits of the float are determined 

by the location of two adjustable collars on the trip rod. These collars should be set into position prior 
to final installation. To minimize wear on the starting mechanism, onl'off intervals of operation should 
be longer than five minutes, if possible. 

Only a qualified electrician should make the necessary hook-up of electric power, one familiar with 
the industrial wiring codes in your area. Single phase pump motgrs are factory wired to  provide proper 
rotation of the pump shaft. 

Three phase hook-ups must be checked for proper rotatior: as indicated by the arrcw label on the 
pump shaft housing. If rotation is not correct, switch any twc lead wires. 

Though our single phase motors have built-in overload protection, some commercial wiring codes 
require an external overload relay. Three phase motors should utilize external overload and starting 
relays activated by the float switch. For explosion-proof installations, the external controls must be 
rated and classified for hazardous environments. 

MAINTENANCE 
Neptune pumps are virtually maintenance free. After prolonged use, however, the shaft's bushings 

may need to  be replaced. Symptoms of the need to replace the bushings may be evident when a high 
speed vibration or  chatter can be heard. 

The only part  of a Neptune pump that requires a warranty is the electric motor which is covered 
by the motor manufacturer's warranty against defect. 

EXPLOSION PROOF 
MOTOWSWITCH DETAIL 

I'U ( > 

For explosion-proof instal- 
lations, a totally-enclosed 
verttcal switch "A", with an 
anodized float switch arm "B", 
and a totally enclosed wire 
housing "C" are used in ac- 
cordance with federal safety 
guidlines for hazardous in- 
stallations. 

LD SUMP PUMP (over 43 
MOTOWMOTOR MOUNT DETAIL 

For LD pumps longer than 
4'. the motor mount "F", flex- 
~ b l e  coupl~ng "D", and flange 
mounted bearing assembly 
"EM, as used on the HD pumps, 
are substituted for the mo- 
to r  mountand coupling shown 
in the LD sketch. This is done 
t o  provide extra stability t o  
the longer shafts. 



HD PARTS LIST 

1. MOTOR [Specify ypel 

2. MOTOR MOUNT CASTING 

4. FLEXIBLE COUPLING 

6. ADJUSTMENT COLLARS 

7 .  FLANGE MOUNTED BEARING ASSEMBLY 

9. COLUMN/SHAFT HOUSING (Brass or Stalnlessl 

1 1. INTERMEDIATE BUSHING 

12. INTERMEDIATE BUSHING HOLDER 

15. INLET CASTING 

16. STRAIGHT BUSHING 1 [Sold as sets] 

17.  BOITOM FLANGED BUSHING 

1 8. BASE [Cast Iron. Brass or Stainless) 

1 9. IMPELLER [Brass or Stainless) 

20. GASKET 

2 1. BOTOM PLATE 

24 .  SWITCH-Open Drip/TEFC 
[See page 3 for explosion proof configuration) 

25. SWITCH MOUNTING PLATE 

27. ADJUSTMENT COLLARS [4 req'dl 

28. TRIP ROD [Brass or Stainless) 

29 .  FLOAT 

30. SHAFT [Specify length1 

32. TRIP ROO GUIDE PLATE 

HARDWARE 1 
Below is a list of all hardware used in our HO pump. The item numbers 
correspond to those identified in the exploded view to the left. All 'kerns 
of hardware used are of standard sizes and threads, and should be 
available from most industrial hardware suppliers and many local 
retail hardware stores. These descriptions are presented for your 
convenience should any replacement be necessary. 

# SIZE DESCRIPTION REQ'D 

HD( HEAD SCREWS 6 U3a< WASHCRS 
UNSOCKETSETSCREWS 
HEXHEADSCREWS8LCKKWAmRS 
ALLEN HEAD SET SCREWS S/S 
ROUND HEAD SCFIEWS S/S 
ROUND HEAD SCRRNS S/S 
HM W O  SCREWS S/S 
I-m HEAD S C f m 6  S/S 
HEXHEPSSCREVVS&U3a<WASmRS 
HExHEADSCRRNS&U3a<WASHWS 
HM HEAD SCFEEW S/S 


