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Instructions
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IMPORTANT

1

2.

w
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Inspect unit for damage. Report damage "o carrier.

Electrical supply must be a separate brarch circuit with proper fuses or

circuit breakers. wire size, etc.. conforming to Naticnal and Local Elec-
trical Codes. Power supply voltage. phase and controis must match
pump nameplate.

_ Always disconnect electrical power suppiy when handling pump or

controls.
Do not use pump in swimming pools or hazardous liquids.

. Liquid temperature not to exceed 160°F i71°C)
. Do net remove ground prong or use extension cords.

7. Use Goulds Pumps accessories.

Pump & Piping

1.

Thread discharge pipe into discharge connection. If a check vaive is
used try to avoid installing it vertically. Position horizontally or at a
45° angle with valve pivot on top. This guards against small solids
lodging on valve preventing it from opening. Drill a 3he” hole in dis-
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 ¢f pump or check valve for servicing. A

union should be installed between check valve and pump.

. Ratation: Check rotation after wiring is complete. Rotation must be

counter-clockwise looking into pump suction.
Caution: Do not feel for rotation. Will cause severe injury.

. Single-phase pumps have built-in thermal overload protection

Basin

Basin snouid have a sturay 2Ctiom to give .egs af pump acequate sup
port. Lag height 2igvates SL™0 above 20t:cm 37 Dasin 10 allow efftue
£2aCN SLCUON J0enINg.

Nher using asins WINGLI TLDS. 4710 47 ZE3T rIr et up s ca-
nuIras. For dutier 3aSins S-%3eCerc nus oo Lses

Basin Cover

Remove groteciive
strip from gasket and
prass onto recessed
portion of dasin nim.
With a pointed tool.
poke n¢ies through
gasketinto tapoea
holes. Do not damage
threads. Route siec-
trical cords hrough
appropriate opening
in basin cover.

Fit basin cover gver gischiarge oipe. Power cords are sealed with spli
rubber stopper. Rubber ring :s placed over discharge pipe and com-
pressed between pipe and cover by the flange (chamfered sice dowr
form a seal. Thread vent pipe into flange on basin cover.

Manual Operation

On pumps equipped with a molded plug, insertinto a suitable outiet
trotled by a switch. If a senarate controller is used. turn “Hand-Off-,
switch tg “"Hand™ operation.

Automatic Operation

1. Diaphragm Control Switch: A pressure activated switch providit
automatic operation with 6 differential in liquid level. Turns on wh
liquid is 10" above bottom of switch and turns off at 4” above bott
switch.

Cautian: This switch has a vent tube which must be unobstructed ¢
protected from maoisture, dirt, etc. Mount power cord so vent tube
down.

NOTE: 14-12HP, 16 pumps require Switch only.

34-2HP, 1o pumps require a Contactor.

All 3¢ pumps require a Mag Starter.

2. Mercury Switches: Singie float switches. As the liquid-ievel rise
falls, the float changes angle until the mercury switch makes or bre

circuit. See NOTE 1A above.

Float Wi

4 . c L HP Electrical
with automatic reset. Three-phase units must be protected by a Switch Application e Cot
. - Model Range Rating ura
starter with proper overload protection: ad .
Single or
. P
Furnas Overlocads Sizes Starter Size 00, 14BF32BCB1 A2-3 | Pilot Duty -5 :';éet)er\tar::a:zf E:'a
Heaters or Starter
HP, Ph., Volts . HP Volts £ K A2-5 DirectCon- . | 1512 |  115V1 Phase gpP
0532 230 E41 K nection, Dif- et
0534 - 2 460 £29 Kaé A2-6 ferential Level Va-Ye 230V1 Phase | Plu
0732 230 E48 K39 Pilot Duty - | Singleor p
3 - oLty Three Phase Ba
0734 460 E38 K28 A2:7 | Ditterential Y1-5 wiContactor Le:
1032 1 230 E51 Level - or Starter -
1532 . 230 ES5 A2-8 nection, Dif- Va-%2 |. «115V1Phase | Se
1534 1% 260 £46° ferentiat Level = Pi

R -’ ) . '-‘_‘ .
M : L - v
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APPLICATIONS

Specifically designed for the
following uses:

« Homes

» Farms

« Trailer courts

« Motels

» Schools

» Hospitals

* Industry

« Effluent systems

SPECIFICATIONS

Pump:

» Solids handling capabilities:
%" maximum. .

« Discharge size: 2" NPT.

« Capacities: up to 114 GPM.

» Total heads: up to 123 feet TDH.

» Mechanical seai:
carbon-rotary seat/ceramic-
stationary seat, 300 series
stainless steel metal
parts, BUNA-N elastomers.

» Temperature:
104°F (40°C) continuous
140°F (60°C) intermittent.

» Fasteners: 300 series stainless
steel.

» Capable of running dry without
damage to components.

Motor:

« Single phase: /4 HP, 115 or
230 V 60 Hz, 1750 RPM;
2HP, 115V, 60 Hz, 3500 RPM;
2 HP - 1% HP, 230 V, 60 Hz,
3500 RPM.

Built-in overoad with automatic
reset.
Class B insulation.

« Three Phase: %2 HP — 114 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: ¥4 and 2 HP-16/3
SJTO with three prong plug.

¥ - 1% HP-14/3 STO with

bare leads.

Three phase: Y2 — 12 HP-14/4
STO with bare leads.

On CSA listed models — 20 foot
length SUTW and STW are
standard.

Goulds

Submersible
Effluent
Pumps
MODEL |G

AVAILABLE CERTIFICATIONS

ZTL _.STED SUBMERSIBLE PUMF
CLASS | AND 11 OIV. 2 AND
CLASS 11 DIV. 1 AND 2

ETL TESTING LABORATQRIES. iNC.
CORTLARD. NEW YORX 13045 31086131480

CANADIAN STANOARQ ASSOCATION @

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 iran volute type for
maximum efficiency. 2" NPT
discharge adaptable for slide rail
systems.

Mechanical Seal: Ceramic vs
carban sealing faces. Stainless stee
metal parts, BUNA-N elastomers.

Shaft: Corrosion-resistant
stainless steel. Threaded design.
Locknut an 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 manufacturer's
recommended working limits, can
be operated continuously without
damage. '

Bearings: Upper and lower hea:
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. :

O-Ring: Assures positive sealin:
against contaminants and oil leak:
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MODELS
Serles HP  Voits Phase Max.Amp. RPM Salidcs Wt (Bs)
WEQ311L 115 9.4
WEQ312L 230 47
WEGTIM_ 115 4 5 70 %
wend12M 230 47
‘ 511H 115 130
at0512H 230 65
WEQS32H 208-230 3 34
WEQ534H v 460 1.7 60
WEOS1THH  ° 115 ; 13.0
WEQ512HH 230 6.5
WEQS32HH 28-230 33
WEQ534HH 460 1.65 v
WEO712H 230 1 10.0 !
WEQ732H % 208-2%0 3 54 1500
WEQ734H 460 2.7 70
WE1012H 230 1 125
WE1032H 1 28-20 4 7.0
WE1034H 460 35
WE1512H 230 1 15.0
WE1532H 208-20 92
WE1534H 1% 460 46
WE1512HH 230 1 15.0
WE1532HH 208-230 3 9.2
WE1534HH 460 46
EFFLUENT EJECTOR SYSTEM
Effluent ejector system -m Package Includes:
offers ease of ordering 2 Submersible Effiuent Pump,

and installation. A single !
ordering number specifies P S 2y
a complete system :
~~-"-ned for mast resi-
. . and commercial
‘wawtip and effluent pump

@

e ——— A A, ARSI

WEQ311L, 12L or WEQ311M,
12M, WEQS11HH, 12HH
Mercury Levet Control Switch
A2-5 (115V), A2-6 (230V)
Basin A7-1801S

Basin Cover A8-1822

Check Valve A3-2P

Order No.: SWEG311L,
SWEO312L.,

SWEQ311M, SWEQ312M,
SWEO0S511HH, SWEQS512HH.

Goulds

Submersible
Effluent
Pumps
MODEL @

PERFORMANCE RATINGS (gallans per minute)

WEOST1H WEWTIRH
Series WEDSTZH WESTIZH WE1G12H WEIS12H WEBS12HH WEISI12HH
NO.  WESSIIL WESSTIM WESSIZH WEQTIZH WE103ZH WEISI2H WEGS32ZHH WE1SIZHM
WESS1ZL WEGSIZM WEOS3AH WEQTI4H WETG34H WEISMH WEGSI4HH WEISIUHM
HP A A Ya Y 1 1% Y 1%
RPM 1750 1750 3500 3500 3500 3500 3500 3500
5 100 70 80 90 106 — 60 —
10 80 85 76 87 102 112 56 84

15 60 57 72 84 100
20 36 45 65 79 95

108 53 82
105 48 77

. 25 25 59 74 91 100 45 75
= 30 50 67 85 96 40 72
Z s 0 6 79 92 35 70
= 40 26 52 72 86 30 67
& 45 10 43 64 80 25 64
B 50 30 54 7318 &0
T 55 17 42 65 12 58
§ 60 6 30 54 3 54
65 16 40 51
70 5 26 47
75 14 43
80 4 20
90 33
100 24
110 15
120 5
DIMENSIONS

(All dimensions are in inches. 0o not use for construction purposes.)

Lag | —T
D* A, %%, ¥ and 1 HP = 15" except for model WEO712H and WE1012H = 187
1% HP = 18°

KICK-BACK



-Performance Submersible Effluent
- Curves Pumps '

o
METERS FEET
a0, 190:

: | ; 5
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I
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SENECA FALLS. NEW YORK G148
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Badger's RCDL positive displacement meters are one of the
(Mst cost effective methods in metering industrial fluids.
‘RCDL meter's simple but efficient design assures high
»-*'racy and repeatability over the entire meter fiow range.

Mable in five sizes, 1/2° 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 buiit of
materials to meet yourapplication, 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 batch/process controllers.

The metering principle, known as positive displacement, is
based on the continuous filling and discharging of the
measuring chamber. Controlled clearances between the
disc and the chamber insure precise measurement of each
volume cycle. As the disc nutates, the center spindle rotates
a magnet, whose movement is sensed through the meter
wall by a follower magnet or by various sensors. Each
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.

| Figure 1.

A

Liquid flowing through the meter chamber (A) causes a disc
(B) to nutate or wobble. This motion, in turn, results in the
rotation of a spindle (C) and drive magnet (D). Rotation is
transmitted through the wall of the meter to a second
magnet (E) or varied style of sensor pickup.

Meter with Transmitter

Meter with Register

= = I
\ i T N

0 ¢ oA
| P —_ _ —
! | < — Fad !
v \d ; ‘ .
e R o
e L —
i ~_ R !
A %I A -

| MODEL 25. 35 & 70 MOOEL 120 & 170
! ! DIMENSIONS (INCHES)

Meter 1 Flow l Laying | Center Line [Reglster Transmitter | Approximate
| Meter | Size '@ Range | Hausing | End Length ta Base Helght ‘ Helght Weight
| Mode! | Inches i GPM | Material | Connectians A B Pounds
‘ M 25 5/8 f 1/2-25. BZorPL | NPT - Male 7.5 1.7 ' 33 44 : 5
i ‘ 1- 25 _Resics:ar::sl::urnal ‘ “

P M25 3/4 :172-30| BZorPL . NPT- Male 75 1.7 .33 4.4 5

| ; 1-30 ﬂesics?z"n?slll:relmal : ] i g

M35 | 34 134-35| BZ | NPT-Male | 9.0 17 | 36 ' 50 6

| M40 1 !34-50| PL | NPT-Male | 10.75 19 | 38 | 55 5

' M 70 1 1-70 | BZorPL @ NPT - Male 10.75 2.3 {42 56 12

) S-70 Resiiuor:::‘lm:mal ' ; i

CMI120 P 1172 0 2-120 BZ ' NPT - Female | 12.62 2.4 i 46 | 6.0 20
M170 + 2 2-170] BZ - NPT - Female | 15.25 2.9 ;51 ] 8.5 30

7 = Bronze; PL = Piastic
dei 25 and Model 70 are available with optional corrosion resistantinternals: 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



Model ER-6 (Remote Totalizer Only)
Models ER-8 and ER-9 Meter Mount and Remote

‘ [}
( Digital Resettable Totalizer and Repa' r Parts
. Digital Rate of Flow Indicator
-
’
4
'};%“ PART DESCRIPTION PART NUMBER 'L%M PART DESCRIPTION PART NUMBER
1 ER-6 Register (with gasket, remote) 63019-001 7 | Drop Pipe 14711-131
1 ER-7 Register (with gasket) 62025-001 8 | Reed Switch Assy-1/2° OP 62719-001
1 ER-8 Register (with gasket) 62822-001 8 | Reed Switch Assy-1"&2" OP 62704-001
1 ER-9 Register (with gasket) 62822-002 9 | Adapter Assy Complete
Battery (ER-6, ER-8 & ER-9), 3V Lithium 62576-001 with pickup, 2*&3" Turbo 62897-001
2 | Cover Screw 55046-171 9 | Adapter Assy Complete
3 | Cover (Single) 62118-001 with pickup, 4" Turbo 62897-002
3 | Cover (Dual) 62118-006 9 | Adapter Assy Complete with pickup,
4 | Housing Gasket 59833-001 6 Turbo 62897-003
5 | Housing (Meter Mount) 62233-002 10 | Adapter Assy with screw (Disc) 62897-005
5 | Housing (Remote); including remote 11 | Reed 'Swncﬁ Pickup Assy .
screws and bracket 62918-001 (Disc) with pad 62897-004
6 | Conduit Nut 62027-001 12 | 4-20 mA PC Board 58882-002
4
\ H
' . . . Bulletin No. IRP-070-03
- BadgerMeter,inc. industrial Division_ . Farto SIS
2\l 4545 W. Brown Deer Road, P. 0. Box 23099 Milwaukee, W1 53223-0099 O . o
(WSS Tglephone: (414) 355-0400 All rights reserved. -

® Fax: (414) 355-7499 : All data subjact to charige without notice.



'Models 25, 35, 70, 120 and 170

Repair Parts

(‘; 5/8" - 2" Industrial Disc Meters — Bronze

MODELS 25,35, 70
BOTTOM LOADS

MODELS 120,170 .~ __X0
TOPLOADS &

Bulletin No. IRP-104-0:
S - Pant No.53401-10

N0 . Lty

BadgerMeter,inc. -

Industrial Division




Upon receipt of meter, perform the following:

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

A _C_areful!y open the sn:gping cantainer. Remove all the
cusnioning material surraunding th2 meter and carefuily
lift the meter from the cantainer.

Retain alt 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. orany other damage that may have occurred
during shipment of the product.

NOTE: Itdamageisfound uponreceipt of the equipment,
requestinspection by the carrier's agent within 48 hours
ofthe delivery. Thenfile aclaim withthe carrier. Aclaim
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, pulise 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 praoce-
dures involved.

CAUTION: The meter must he gperated in an application
within the specified temperature range to obtain opti-
mum accuracy and prevent damage to any internal
components.

1. Verify the fluid operating temperature rangeis com-
patible with the materials of construction of the
meter received.

CAUTIGN: The life of the meter will be impaired if it is
operated atflaw rates in excess of those indicated in the
product specificalions.

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. Reviewthe 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 averall 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 the connections and install one cannection
piece in each end of the facility pipe gap provided in
step #2. 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, itis 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
gperational:

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

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



in general, the operation of a Model RCOL disc meter is
either manually controlied oraccessory controlled. Manual
e *5ation applies to the applications employing hand-
‘ ated valves or other manually activated, flow-regulat-

avices that are not functionally controlled by a meter
Mwrssory. Accessory controlled operation applies to ap-
plications when a meter accessory provides a signal out-
put to activate and/or deactivate a valve or other flow
control device.

CAUTION: Valves controlling the fluid flow through the
meter should be opened and closed slowly to prevent
shock loads that may damage the meter measuring
element.

A. MANUAL OPERATION. The following procedures are
for use in simple metering applications where the flow 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 flow rate of the
fluid does not exceed the maximum continuous
flow rate specification of the meter. (Refer to Table
1 of this manual.)

.TE: On meters with an accessory device providing a

lizing indicator, the flow rate of the fluid can be

“wwreked by timing the number of gallons registered in
one minute.

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

B. ACCESSORY CONTROLLED OPERATION. Operating
procedures for accessory controlled applications are de-
pendent on the specific function of that accessory em-
ployedandits electrical interconnection with a flow control
device or devices. Refer to the bulletin or bulletins cover-
ing the applicable accessaries 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. it 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
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.

B. Verify proper flow rate and pressure for meter. Aloss 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 to assist in perform-
ing on-site calibration check and/or adjustment.

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

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. Performthe 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 = 95% Accuracy
100 Gallons

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

Example 2.
104 Galions

100 Gallons

x 100 = 104% Accuracy

in this example. the meter accessory is fast and running
high se it must be slowed down by calibration adjustment.



D

CHANGE GEAR CALIBRATION

If the accuracy test of a meter-accessory combination indi-
cates that adjustment is required anc change gears are the
medjum; proceed as follows:

A. Remove applicable Driver (Accessory) change gear and
Orivan (Meter) change gear.

NOTE: The number of teeth and gutside diameter is
stamped on each gear.

Accessory
Device

Meter (Oriver) » Accessory (Driven)
Change Gear == Change Gear

Magnetic Drive

;\ Gear Train
o s Adapter

Figure 3 - Change Gear Locations on
Modetl RCDL Meters

B. Calculate ratio of existing change gears as foilows:

No. of Teeth on Accessory Change Gear

Ratio =
No. of Teeth on Meter Change Gear

C. Calculate new change gear ratio required by multiplying
the ratio of existing change gears by the percent-of-meter
accurdcy determined in the accuracy test.

Example
42 Teeth
Existing Change Gear Ratio = ————— = .976
43 Teeth
Meter Accuracy = 95%
- 95
Corrected Change Gear Ratio = .976 x — =.927
100

0. lfchange 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.

NOTE: When ordering, specity serial numher of meter,
meter model and size, accessary device employed, num-
ber of teeth and diameter of existing change gears, and
corrected change gear ratio required.

E. Observe the position of old change gears on spindles
before removing. Instail 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.

TRONIC CALIBRATION

I electronic scaling is the accessory medium for calibration,
see accessory technical brief for instructions. '

SERVICING

The following instructions are for remova.. inspection and
installation of meter parts,assemblies. Rzfar to applicable
itlustrated parts list for part numbers of :omponents and
ordering information. Accessory service and repair proce-
dures are gravided in literature specific =2 :hat device.

METER ASSEMBLY
These proceduras are for disassemoly 37 1n2 meter:

A Shutofffluio flow to meter. Place cc~:a.ner under meter
and relieve fluid pressure i the meter 2+ sniformly loosen-
ing bolts (bronze meter) or retaining rirg :plastic meter).
Fluid will run out into container.

B. Remove boits or retaining ring wniiz 10lding housing
bottom in place. Remaove housing bottors. Chamber assem-
biy may drop fram housing as bottom :3 -2moved.

C. If chamber assembiv is out, set aside. If not. first
remove chamber strap and then chamber assembly.

D. Remove meter screen. Inspect screen for dirt and cor-
rosion. Clean or replace as necessary.

E. Inspect the chamber assembly:
1. Checkthe disc inthe chamberassembly for warpage.
cracks or wear. A severely worn disc can cause over
delivery of the fluid being metered.

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

Afterinspection, clean or replace the chamber assembly

- as necessary. If chamber is worn or corroded, it is always

recommended that the entire chamber and disc assembly be
replaced.

F. Re-instalihousingchamberassembly. screen, chamber
strap and bottom as follows:

1. Assemble screen in proper location.

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.)

4. Assemble bolts or retaining ring and tighten.

ALTERNATIVE DISASSEMBLY METHOD FQR SERVICE
Loosenconnection pieces slightly. Turn meter upside down,
putting gravity on your side. This will help eliminate the
possibility of the chamber assembly and/or screen compo-
nent dropping during disassembly and causing damage.

RECALIBRATIQN

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.




Models 25 and 40
Industrial Disc Meters — Thermoplastic

Part Description

-
-
Iltem No. Part Description Iltem No

1 Shroud Assembly, Plastic 14
(Cover, top and roll pin, no btm.) 15

2 Register Assembly, U.S. Gallons 16
Register Assembly, Liters/M3 17

3 Shroud Assembly, Plastic
{Cover, top, btm., roll pin)

4 Pulse Transmitter Register RTR

7 Coupling (Series 76 Register)

8 Change Gear, Driver

9 Change Gear, Driven 18

10 Retaining Ring

11 Gear Train (234:1)

11 Gear Train (30:1) 19

12 Housing, Mach.

13 Gear Train Assy. (234:1) 20

13 Gear Train Assy. (30:1) 21

L. L

e ol

Housing Bottom "0" Ring Seal
Housing Bottom

Retaining Ring

Connection Assembly, 1/2* Piastic
Connection Assembly, 3/4" Piastic
Connection Assembly, 1° Plastic
Connection Assembly, 1/2* Bronze
Connection Assembly, 3/4" Bronze
Connection Assembly, 1" Bronze
Housing 5/8 x 1/2", 7 1/2" LL
Housing 5/8" x 3/4", 7 1/2° LL
Housing 1" x 1*, 10 3/4" LL
Chamber and Disc Assembly, Plastic
Chamber and Disc Assembly, LCP
Chamber Retainer Strap

Screen

M)



Models 25, 35, 40, 70, 120 and 170

N s 5/8" - 2" Industrial Disc Meters — Bronze
o 5 :
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MCCELS 25.35. 0. 70
3OTTOM LOADS

MOCELS 79,120, 170 —, 20
TOPLOADS &

MCCELS 70, 120
30TTCM LOADS

: ’:‘\\ — !
I<‘ - :
N
g . )

y o

Item No. Part Description

1 Shroud Assembly, Plastic .
(Cover, top & roll pin) (No btm.)

2 Register Assembly, Galions
Register Assembly, Liters/M3

3 Shroud Assembly, Plastic
(Cover, top, btm. & roll pin)

4 Pulse Transmitter Register RTR

7 Coupling {Series 76 Req.)

8 Change Gear, Driver

9 Change Gear Driven

10 Retaining Ring

1" Gear Train (234:1)

11 Gear Train (30:1)

12 Housing, Mach.

13 Gear Train Assy. (234:1)

13 Gear Train Assy. (30:1)

14 Chamber & Disc Assy., Std.

Iltem Ne. Part Description

Chamber & Disc Assy., LCP

15 Chamber Retainer Strap

16 Spring Clip (High Temp. Oniy)
(Model 25 and 70 Only)

17 Screen

18 Housing Gasket , Buna N
Housing Gasket, Viton

19 Housing Bottom

19A Washers (6 needed)

20 Housing Bolt

21 Conn. Assembly (2) 1/2*

Conn. Assembly (2) 3/4°
Conn. Assembly (2) 1°
Conn. Assembly (2) 1 1/2°
Conn. Assembly (2) 2°

22 Conn. Washer (1) 1/2°
Conn. Washer (1) 3/4°
Conn. Washer (1)

23 Housing Top

24 Bottom Seal "0 Ring




Float Level Controls
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/{DROMATIC® 3900

Nercury Switch Levei Control

¢ Sealed steel tube mercury switch

* Most trouble-free control ever designed.

» For use in sewage and practicaily ali chemical solutions.

» Designed for over one miillion cycles of aperation.

* Weight outside float holds switch af any desired height in sump.

* Weighted cords prevent the ficats fram hanging up on rails, ladders and other
obstructions under turbulent wet well conditions.

_PENTAIR PUMF
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Details

~ 3900 Specifications

GENERAL — Designed for operoting sewage pumps fo
conirol liquid level in sumps. Can alsa be used to opercie
alarms te indicate high water conditions in sumps or taris.

TYPES — 3900 Controls can be supplied with normaly
apen or rormolly dosed contacts.

Two normally opsn controls are used ta conirol operation
of  asingle pump. One contrel is set for tun off level ond
one control is set for tum on level. A mognetic sarter ar
contactor with a helding contact holds the circuit in chiar
level drops balow fum on contral.

For fwo-pump operation 3 controls are usad; one for kim
off, one for tum on one pump, and one for fum an o
pumps. A~ eleckic alternator is supplied to dlterncte

pumps.

Nomally closed switches ccn be supplied for pump up
applications such as filling surface or elevated tor'es.
Nomally lased switches are 390C-1.

SWITCH SPECIFICATION — The Mercury glass tube
switch is manufactured by Haneywell-Micro Division and
has @ rofing of 12 AMPS ot 115 or 230 Volts, A.C.

POWER CORD ~— Is 2-conducter #16 fladble core
type SIQ oilproct, 300-Volt.

FLOAT -- The Mercury switkch is potted in a seid

polyurethane floct that is leakproof, roof qad
corrosion resistant to sewage and moast chemicals. Consis
kactory for use with chemicals.

WEIGHT — The cost iron weight coated with baked ¢
epaxy paint holds switch in sump ot desired height. Height
can be easily odjusted from the surface by rahsing o

lowering the cord in the cord snubber. Weights of speca
materials can be supplied for use in chemicals.

SUPPORT BRACKET — A special support bracket is
bolted 1o the juncticn bax (if used), otherwise it bolis to the
discharge pipe. Bracket has plastic cord snubber that hoids
the swikches at the required height. Cords are spaced ap.sr
fo prevert Jangling.

© 1998 Nydramakie® Pumps, Ashland, Obio. All Rights Reservad.
~ Your Authorizad (ozed Diskibuiar -

4® yypromaric®

| — 1840 Boaey Rood Asklood, Obio 44305 Teb'419-289-3042 Fux: 419-281-6087
SALES GFRICES IN ALL MAJOR TS AND COUNTRIES
Reler to “Pomos® is the yellow pages of your phens diractory for your loeod Dictbuto-

Stockh: HW-FCP-4400-1 (7/98} 5M (8/98}




100 Gallon Mix Tank



" Vertical ' 3
~ Bulk Storage Tanks

chufocfured from linear polyethylene in one piece, seamiess -
construction, this tank series is designed for either indoor or outdoor
apphcations. Transiucent® for convenient product level viewing. Flat
boftorm design provides for easy and cost efficient installation.
Two styles to choose from:
IC - Commerclal Serles is designed '0 handle contents that have o
maximum specific gravity of 1 Sat 73° F
IA - Indusirial Series is desighed to handle contents that heove a specific
gravity of 1.9 at 73*F
= Excolignt chemical and impact resistance. * Resin compliss with U.S. Food and Drug Admin-
istrafion reguiation 21 CFR 177.1520 () 3.1 ond 3 2. See page 43 for mors information.
» 54 sizes 45 qollons to 12,000 galions. = Moided in coiibfotions. = Most sizaes are gvaiiable
with moided in Nie down siots. » UV stabilized for outdoor use
» Seismic zone 4 restroint kits available. See page 29. » Comply with Fedsral Spill Containment
40CFR 264.193 requirements, see pages 25, 2€ ond 27. « Dimensional arawings available for

all lonks :
“The deQree Of TANULCENCY VONas Wwith wall ickness and tank Color
SRE MANWAY IC TANK 1A TANK™ FOB
CAPACITY DIA. X HT (IN.) (IN) PART # PART % PQINTS (1
45 - 18x51 4 - TCIBS1IA TCIPF Tn
55 - 20x 38 4 8 - 1C20381A TCIPF T _ s
85 23x38 8 - TN23381A TCIPF Tn CHEMTRINE
65 Bel2 8 - 1C23421A TCIPEIn
75 ¢ 23 x 49 8 —_ TCZUBIA TCIPF.Tn
00 2ixbd 8 - TC23041A TCIPF Tn
‘38 35 x .;iS 5) g IE%%.;}SIE ;ggg%SlA TCI%FTB
i 25x?6 ! bi bIA
165 1158 8 TC31581C TC31581A TCIPETn 45 gal - 500 gal (46x76) and 550 gal
300 6y )8 6 IN35781C - TCIPE.Tn ' !
388 15y gé g }'Ezgggg ;cc:agg;}h :;{gg;;n manways (shown above). All others
& 42561 £2501A 1PFIn hav
300 &8 x50 6 TCAS0C  1CA380A CF ave offset manways.
- 305 46 x 48 16 IN46ABIC — TCIPF.In
500 46x76 e 1C4676IC TCab76lA TCIPF.Tn
5530 gB x 16 :ggg?ll(é TCS; Te.Tn
0 2 x o6 16 1 66! 66lA F
500 5 142 18 1C.6842C TC62421A TCIPEIn ——
£50 45 x04 13 TC45041C TCA5941A Cf
SEC &7 x 42 8 TNE742i1C -_— TCIPFTn
650 545 x7C 18 *C56701C TCS4701A C
700 54 x 60 T4 TC64401C TCH4601A F
750 tax 1l & 1C750XC  TC7S0XIA ICPE In
850 48 x 12¢ 6 TC850xiC _ TC850KIA 1CiPF Tn
1000 5£x 10 ) TNSA7NC TNOATOLA (2 TCIPE.Tn
i000 o412 81 s 1C64811C TCA4811A TCPETn
1000 o° x4 - TC&92741C TCH9741A C
1100 87 xSt V6 TN875C TNB75)IA 1CIPF.TN
1150 ¢8 x 156 14 TC1180IC TC11801A 1CIPF.Tn
1220 Esx 52 14 1C86521C T1C86521A TCIPF Tn
132¢ £7 x 58 - TNB?S8IC - TICIPE T
16CC adx '8 ‘s TNISCOIC TNTSOQIA (2 1CIPE TR
15852 sLx 120 & TC15001C TC 15001A T1CIPF Tn
1652 87 x 85 ] TNB7ASIC TNB745IA 1CIPE Tn
12CC LER Y- 14 "C867¢41C TC86741A TCIFF.Tn
2068 3¢ x 4L is r220001C 1C2000iA 1CIPF Tn
rilew £7y 87 ‘s TNE?8NC TNB787IA (z: TCI9¢ Tn
2200 IR ) 1C86961C TCBASSIA TCIPF Tn
2500 7S x 8¢ & TNGS89IC TNOS8QIA (3 TCIEF In
280C J8x 08 16 1C9508I1C TCC5981A TCIPE TR
300C 9t x 08 i INJICOoIC TN3000IA (23 TCIPF ™r
3200 SLx'i2 1€ 1C3200i1C TC3I200IA CIefn
3600 Bsy 188 1é 1C36001C TC36Q0IA TCIPF T
4090 V€ x a0 16 - TNAODOIA () T!
403¢ 22x128 ‘2 TNAXCYIC TNGQOVIA (2 TCIPE™n
&£30C b3 Tda]. 16 1CL00C 1C43001A TCBE In
4500 SEy (ks i 145001 C TC4500IA TCIPE TR
5020 tin o E 1¢ TN5000IC INSOOO'A 21 TCIPF In
5600 o1 38 1¢ TC56C0IC TCS56001A TIC'P.'n
o02C i1 82 e TN0O0IC TNGQOOIA 0 TCiFF In
) QEO: : iz :4: ‘e TNGSQOIC TNGSOBIA ) 1CIF.Tn
_ 5800 "20r 182 ¢ 1CE800IC TC6800IA TCIP.In
900C &' x rd4 16 TNQOOQIC TNSOOOIA (2 1CIF.In
10.000 T2 x 89 1¢ T100001IC T10000tA @) 1CiP.'r
12.000 273162 e 712000iC T1200004 (2 ICIF Tn )
hamean e )45 o e s ot oo i £O8 Coner Moy o1 L C=C Fh 2294 TN
T WA JPE Omaneons o x Seepugedt  ISY 7104 23 008 MOV 7108 ndents 0! 10K R RGN How lo select & order fanks, see page 33.
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Fiberglass Pressure Tanks - Corrosion-Proof

e 1deal for chemical treatment and aggressive water
conditions

e Up to 119 gallon residential, 454 gallon
commercial

¢ Code and non-code vessels available
* 5 year warranty

Seamless inner shell is FDA and/or NSF grade polyethylene
with an outer cover composed of miles of fiberglass filament
covered with epoxy resin. Vertical tanks with replaceable
polyetherurethane air cells range from 15 gallon to 119 gallon
in capacity. Universal vertical tanks without air cells, which
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.

Commercial and industrial models offer maximum operating
pressure ratings up to 130 psig and capacities from 119 gallon
to 460 gallon in both ASME code and non-code models.

Selected popular sizes utilized by small water systems are listed
below. Call for information on other sizes and drawdown capacity
tables.

VERTICALLY MOUNTED FIBERGLASS TANKS

SERVICE HT 0O WT PIPE

TYPE BLADDER CAPACITY PSIG in. in. lbs. in. STOCK# EACH
RESIDENTIAL YES 47 126 41 21 47 1Ya 27400 $285.95
RESIDENTIAL YES 62 126 42 24 ST 1Y 27401 331.84
RESIDENTIAL YES -4 126 5§ 24 77 14 27402 389.03
RESIDENTIAL YES 119 125 74 24 112 1 27403 565.25
UNIVERSAL" NO 10 75 32 16 3§ 1V 27408 135.66
UNIVERSAL" NC 80 75 67 21 43 14 27408 220.78
UNIVERSAL® NO 120 75 73 24 63 1Ya 27410 293.27
COMMERCIAL  YES 200 128 80 30 214 2 27411 2,089.38
COMMERCIAL  YES 270 125 81 36 302 2 27412 249375
COMMERCIAL  NO 200 125 80 30 183 2 27413 1.451.13
COMMERCIAL NO 270 125 81 36 240 2 27414 1.718.75

“To use the Universal Tank as a hvdropneumatic tank, we
recommend the optional. internally mounted White Water Mfg. Air
Voolume Control znd Top Vent Adapter below.

AIR YOLUME CONTROL
TOP VENT ADAPTER

27420
27421

$25.54
7.4%

Fax 1-847-272-8914

R 4

= il ey ¢

TANKS

Douhle Wall Bulk
> Storage Tanks

These molded double walled tanks
are designed for stringent
environmental concerns and
codes. Outer containment tank
capacity complies with federal
regulation 40CFR-264
requirements. They are designed
for both indoor and outdoor
applications. Constructed of linear
polyethylene. Resin complies with
FDS regulation 21 CFR 177.1570
{ci 3.1 & 3.2. Outer tank wall is
translucent. Six sizes ranging from 100 to 5000 gallons are
currently available. It should be noted that you cannot install
bulkhead fittings in the side of these double wall tanks. Call for
more information.

REFERENCE STOCK #65380

Bulk Storage Tanks

Our bulk storage tanks are of linear
polyethylene which is translucent for
product viewing. Excellent chemical
impact resistance. Molded-in
calibrations. One piece/seamless
construction. Popular sizes are
featured here. Many other sizes
available.

GALLONS DIA. x HT STOCK # EACH
300 42° x 59° 69569 $324.19
550 67" x 42° 63570 443.89
1200 86° x 52° 69571 658.35
1700 86° x 74° 69572 91271
2200 86° x 96" 69573 1241.89
2800 95° x 98° 68574 1.556.10
4500 95" x 156~ 69575 3.256.84

Need a different size or shape

sforoge tank?

Choose from eight different styvles: vertical, horizontal, closed
top. oper: top. fla: bottom, cone bottom. single wall, or double
wall. Choose cross-linked polyethylene or polypropylene.
Capacities to 12.000 gallons.

To select the right tank, please call us with the following
informaz:on and we will quote vou a delivered price:
Capacity range

L:auid 10 be stored

L:3uid termperature
(Crutlets Fittings required
I~door Quidoor

Snipping Zip Code

[VWIR RIS

ay Ut Jda

BULK STORAGE TANKS  REFERENCE #69580 CALLFORQUOTE

359
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+ Mcance de Funcienamiento (60 Hz) z
METERS FEET [~ — - -
METROS  PIES }—r! : - Tt
180 ;
N 160 ,
2 = :
2 140 N man '
S 4| :
= D
% : x 14" \\ =
el 3?&)29110 ——
(=]
z 1ST - =
Q -
= & 1%" x 1'4" =
Z 0 Y4~3 HP _;
2 80 P~ 3500 RPM
5 — N\ 2ST
O st Ty V4 — - - '\\ 1-3HP
20| 1750 RPM~ 551 1750 RPM ——F ¢
L : . *[3ST 1750 RPM]- " +—
0 0 1 : 1 — — I —— ; : i
0 20 40 60 80 100 120 140 160 US.GPM
L | [ L L L | |
0 5 10 15 20 25 30 35 m/he
CAPACITY (CAPACIDAD)
NOTES: NOTAS:
Not recommended for operation No se recomienda para

beyand printed H-Q curve.

For critical application conditions
consult factory.

Not all combinations of motor,
impeller and seal options are
available for every pump madel.
Please check with G&L on non-
cataloged numbers.

funcionamiento superior al impresc
en lacurva H-Q.

Para condiciones de aplicaciones
criticas consultar con i3 fabrica.

No todas las combinaciones de las
apciones de motor, impulsor y sello
estan disponibles para cada modelo
de bombas. Par favor verifique con
GA&L en los nimeros no
catalogados.




PART PART PATTERN
NO. NAME NO.

K170 | Casing-All Medium (M), High (H),

High-High (HH). Head Models | 53114
xin Casing-WEMS11L, WEI312 Low

Head/High Flow Models Only | S9115
1K79 Motor Cover-'4 HP and % HP

Single Phase 56087
1K&3 Motor Cover-'h HP-1 HP Three

Phase 56087
K150 Mator Caver-X% HP-1'% HP Single

and 1'% HP Thvee Phase B0S5
1K167 Stutfing Box S113
158 Impetier All ‘A HP 56040
220 _| Impeiler 4 HP WEOS(H) 58088
2219 S| Impetler % HP WEQI(H) 59051
218 | Impeiler 1 HP WE10(H) 59050
x7 3 impeiier 1% HP WE1S(H) 58080
y. vsl impefier 2 HP WEDS(HH) RN
. 73] Impeiier 1% HP WE15(HH) 50078
x2m Impeller Al ‘A HP 59040
2212 Impetler "4 HP WEQS(H) 8086
X273 2| Impeller 3% HP WEQ7(H) 58051
X274 S| Impeller 1 HP WE10(H) 50050
X275 &S| Impeiler 1% HP WEIS(H) 50050
2276 Impetier ‘2 HP WEQS(HH) 58097
x2n7 Impetier 1% HP WE1S(HH) 59078
&1 Ball Bearing
4Q4Q Lift Handie Assembly
445 Insulating Oil (Gal.) ‘A & 42 HP

6 Pts. Req.; %-1% HP 8 Pts. Req.

a2 “0" Ring

K11 Strain Reliet Assembly-%-1% HP

1 Phase & All 3 Phase
113 Strain Relief Assembly-'A, % HP

1 Phase
63 Plug-%° NPT
K142 Heat Strink Tubing-1 Phase

Modeis Only
xK143 Capacitor Cap
K144 Capacitor
K145 Insulating Connector-3 Phase

Modeis Only
9K153 Cord Set-All 3 Phase }

(Except CSA)
K163 Cord Set-Y%-1% HP 1 Phase

{Except CSA)
9K 164 Cord Set-'A & % HP 1 Phase

230 Vott (Except CSA)
9K 165 Cord Set-'h & 4 HP 1 Phase

115 Voit (Except CSA)
K195 Cord Set-'/ & '» HP 1 Phase

115 Vait-CSA
9K 196 Cord Set-' & 2 HP 1 Phase

230 Volt-CSA
9180 Cord Set-%1'4 HP 1 Phase-CSA
X181 Cord Set-All 3 Phase-CSA
9197 Capacitor %4 HP Single Phase Only
10K10 Mechanical Seal Assembly
1XS Fillister Head Screw-St. Box to

Motor Cover
1X6 Impeiler Locknut-3 Phase Only
1X17 Capacitor Bracket
13X 144 Strap-Capacitor
13186 Hex Cap Screw-St. Box to Casing
AL27T121 | Loctite #1271

Note: impellers on 3 ¢ units are Loctited o motor shaft.

Impeilers and locknuts must be heated to be

removed. When replacing

ALz, Seenmtmam

@G&L

Mwlodﬂ.

Repair

Parts

MODEL |
GL885

163 (19)
KHPALP
w168

153
3 Prasg =0

=gy

115V 1¢9)
(UPTO % HP)

. 9K164
(230V 1¢)
UPTO R HP

fepair Moter Numbers

W | Phae Veltage ru Order #
‘A 1 15 1750 118-12-01
‘h 1 0 17S0 181202
% 1 us 3500 1§12-2
% 1 20 3500 118-12-23
¥% 1 20 3500 118-12-24
1 1 20 3500 118-12-25
14 1 0 00 118-12-8
% 3 208/220/480 3500 1181321
% 3 208/230/4%0 30 18- 13-2
1 3 208/230/ 40 30 (13
1% 3 200/220/480 B0 | 118-13-4

1KTS {1 PHASE)
1K83 (3 PHASE)

1K GRP



Performance Curves - 60 Hz, 1750 RPM
Curvas de Funcionamiento - 60 Hz, 1750 RPM

| Model NPE / 1ST Size (Tamadla) 1 x 1%-6
| RPM 1750 Curve (Curva) CNO233R00

1 MOTE: Not recommended for operation beyond
printed H-Q curve.
¢ MOTA: No se recomienga para funcionamiento superior al

METERS  FEET o ! -Q.
VETRCS OIS : el
. Rk b L :_f;:.. g :,.J',;..;;. [ AN S

S = : T T t R
. = TV z T LT t E".T' N
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5 NPSH, - FEET (PIES) 12 ..

g~ 0

0 5 10 15

% 0 US.GPM

L 1 L 1

1
0 1 2 3 4 5

6
CAPACITY {(CAPACIDAD)

7 3 9 mihr

Model NPE / 2ST Size (Tamafio) 1'% x 1'4-6

RPM 1750 Curve (Curva) CNG238R00
METERS  FEET
METROS ~ PIES

i WOTE: Not recommended ‘or operation beyand

- printed H-J curve.

: NOTA: No se recornienda para funcionamiento superior al
: impresg en la curva H-Q.

NPSHgq - FEET (PIES) 5

€ e - e
kg : ro-
H N .

30 .
A 5'4" DIA.

275
8 B 5% DIA.

B— .
Tom
F 25 ;”C 44" DWA.- |-

o wcon

175 -E-4%eDlA—-

15

F 3%" DIA.

TOTAL DYNAMIC HEAD (CARGA DINAMICA TOTAL)

0 2 4 6 8 10

12 14 16
CAPACITY (CAPACIOAD)

Optional impetier,
tmpaisor Opcleaal
Ordering Code, |

Cidigo de Pedide Dla-

A 6%

B 5%

C 5%s

D | au

g 4746

F ! 4'%s
Optional impelier,
Impulsor Gpcioaal

Grdering Code, | Oia

Cédigo de Pedida’ =

A 54"

B 5%se

. C 44

D 4%

E ' A%

F O

A=<\
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NPE Close Coupled with Footed Motor, Explosion-proat Motors
NPE Acople Cerrade con Mator con Patas, Metores a Prueha de Explosidn

FILL AND VENT
CARGA Y VALVULA
SUCTION
SUCCION
g, ————>
e— 41 —> €Y
. X
@@\,
44
DRAIN PLUG ¥
ENCHUFE DE DRENAJE ¥/

Dimensions - Determined by Pump,
Dimensiones - Determinadas por la Bomba

W —>»

DISCHARGE

DESCARGA

[ ——— C. MAX.————— >

. : \ i ' |
Pump, Suction, ' Discharge, ' i ! * i
Bomba = Succién Descarga | W W | X : Y L | M
1ST | % 1 1%-2 | 3% % 2 4% T%e
28T | 1% 1% %-3 K3 4% 2% 5% Th
3T 2 1% 1-3 3% 4% % 5S4 | T4
Available Motar Weights and Dimensions,
Pesos y Dimensiones Disponibles del Mator
Matar Weights, Pesas del Mator : € Max NOTES: . _ _
HP 1 Phase, Monatisicos | 3 Phase, Trifisicos | Length, 1. Pump will be shipped with top
T 7 ; (Longitud) vertical discharge position as standard.
Q0P TEFC EXP . OOP | TEFC | EXP For ather orientations, remave casing
v 6 . 2 . 4 19 | 18 a7 9% boits, rotate discharge to desired
L N I 2 | 2 30 10% pasition, replace and lighten 6mm
1T . 2 L% ;| 4 3 21 3 11 bollstostslbs.-m '
% 28 , 35 | % | 27 | a | 3 | 1% 2. Motor dimensions may vary with
, : T motor manufacturers.
2 B3l & 2 ! n 4 12%s S )
3 0 3 — & 3 - 2% 3. Dimensions in inches, weights

Dimensians in inches, weights in pounds.
Dimensiones en pulgadas. pesos en libras.

in pounds.

4. For explosion proof motor
dimensions consult factory for
information.

5. Not to be used for construction
purposes unless certified.

NOTAS:

1. Las bombas se transportardn con
1a descarga vertical superior como
estindar. Para otras orientaciones,
retirar los tornillos de la carcasa,
rolar 1a descarga a la posicidn
deseada, y reemplazar y apretar los
tornillos de 6mm a 5 — 6 libras-pies.

2. Las dimensiones del motor
puede que varien con los
fabricantes.

3. Dimensiones en pulgadas, pesos
en libras.

4. Para las dimensiones de los
maotares a prueba de explosién
consuitar con la fébrica para
infarmacidn.

5. No usar para propdsitos de
canstruccién sin certificar.
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' ,;: i_ 1.5.2. Three-phase: Prévide three“iég protection with properly
: .. . - sized magnetic starter and thermal overloads.
I' 6 Maximum Operating Limits:
'quuld Tempcmtge - 212 F (100 C) with standard seal
- .e&  250F (120 C) with optional high temp seql.

Pressurer, - *"" 75 PSI. . ,
e Starts Per Bpur: 20, evenly distributed.

1.7.Re ; ion and maintenance will in jce life.-

GOULDS PUMPS

Seneca Falis. New York 13°48

Installation, Operation and
Maintenance Instructions

Model NPE/
NPE-F

DESCRIPTION & SPECIFICATIONS:
The Models NPE (close-coupled) and NPE-F {frame-mounted)
are end suction. single stage centrifugal pumps for general liquid
transter service. booster applicaticns. etc. Liquid-end construction
is all AIST Tvpe 304 stainless steel. stamped and welded. [mpellers
are tully enclosed. non-trimable to intermediate diameters.
Casings are fitted with a ditfuser for efticiency and for negligible
radial shatt loading.

Close-coupied units have NEMA 48] or 36] motors with C-face
mounting and threaded shatt extension. Frame-mounted units can
be coupled to motors through a spacer coupling, or belt driven.

1.1. Inspect unit for damage. Report any damave to carrier/dealer

immediately. <

1.2, Electrnical supply must be a separate branch circuit with fuses
or circuit breakers. wire sizes, etc., per National and Local

1. Important:

2. Installation:

2.1. General

2.1.1. Locate pump as near liquid source as possible (below
level of liquid for automatic operation .
2.1.2. Protect trom treezing or tlooding.
2.1.3. Allow adequate space for servicing and ventildfion.
2.1.4. All piping must be supported independently of the
pump. and must “line-up™ naturally.

CAUTION
Never draw piping into place bvj‘orcmo thegpump suctlon and
discharge connections.

2.1.5. Avoid unnecessary txmncs Select sizes to keep friction
losses to a minimum. -

2. Close-Coupled Units:

2.2. 58 nit beinstatled h all lined rti all
electrical codes. [nstall an all-leg disconnect switch near pump. ? 2.l nits may be installed horizontally -inclinedorverdc Y.
CAUTION R4 CAUTION
? Do not igstall with motor below pump. Any leakage or
Always dlsconnect electrical power when handling pump condensation will affect the motor.
or coutrols o 1

1.3. Motors must be wired for proper voltavc Motor wumg ,
diagram is on motor nameplate. Wire size must limit maximum
voltage drop to 10% of nameplate voltage at motor terminals, or
motor life and pump performance will be lowered

o Alwavs use horscpower-rated swuches contactor and sta:ters
/

L5.1. Single-phase: Thermal protection for single-phase units

is sometimes, built ifi (check nameplate). If no built-in

protection is provided, use a contactor with-a proper overtoad.

Fusing is permissible.

- 1.5. Motor Protection

perating time. Refer to Section
ek SN

. 2.2.2. Foundation must be flat and substantial to eliminate
strain when tightening bolts. Use rubber mounts to minimize
noise and vibration.

2.2.3. Tighten motor hold-down bolts before connecting
piping to pump.
2.3. Frame-Mounted Units:

2.3.1. Bedplate must be grouted to a foundation with solid
footing. Reter to Fig.1.

1

(1,47 Grout hole Base
Finsed grouting 3 T ‘
(17210 347 /’E
Allowance %
.. for ieveling 3
N
N
. F\
Wood E‘F
frame ———¥~
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2.3.2. Place unit in position on wedges located at four points
(two below approximate center of driver and two below
approximate center of pump). Adjust wedges to level unit.
Level or plumb suction and discharge flanges.

\.3. Make sure bedplate is not distorted and final coupling
wwignment can be made within the limits of movement of motor
and by shimming, if necessary.

2.3.4. 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.

2.3.5. Tighten pump and motor hold-down bolts before
connecting the piping to pump.

3. Suction Piping:

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.

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

3.3, If larger pipe s required, an eccentric pipe reducer (with
straight side up) must be installed at the pump.

3.4. Installation with pump below source of supply:

3.4.1. Install full flow isolation valve in piping for inspection
and maintenance.

CAUTION

Do not use suction isolation valve to throttle pump.
"nstallation with pumgp above source of supply:

w351, Avoid air pockets. No part of piping should be higher
than pump suction connection. Slope piping upward from
liquid source.
3.5.2, All joints must be airtight.

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

3.5.4. 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
vortexing. See Figs. 2-5

3.7. Use 3~ wraps of Teflon tape to seal threaded connections.

Figure 2

1
Vo

T
IL
£ g TEEXCNIZAUBEYV

B

V = Velocity in feet per second

=GPM x 0.321 GPM » 0 4085
Area D<

Ficure 4

Fioure 8

4. Discharge Piping:

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 between check valve
and pump.

4.3. Use 34 wraps of Teflon tape to seal threaded connections.

5. Motor-To-Pump Shaft Alignment:
5.1. Close-Coupled Units:

S5.1.1. 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 1o running. See Fig. 6.

Paraliel

e

Anguiar

7
Figure 6
5.2.2. Tighten all hold-down bolis before checking
the alignment.

5.2.3. If re-alignment is necessary . alwavs move the maotor.
Shim as required.

5.2.4. Paralle] misalignment - 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 alignment occurs when Total Indicator
Reading is .003". 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 alignment is achieved when Total Indicator Reading
1s .005". or less.

5.2.6. Final alignment is achieved when parallel and angular
requirements are satisfied with motor hold-down bolts tight.

CAUTION

Always recheck both alignments after making any adjustment.

6. Rotation:

6.1. Correct rotation is righi-hand tclockwise when viewed from
the motor end). Switch power on and off quickly. Observe shaft
rotation. To change rotation:

6.1.1. Single-phase motor: Non-reversible.

6.1.2. Three-phase motor: Interchange any two power supply
leads.

7. Qperation:

7.1. Before sturting. pump must be primed (free of air and suction
pipe full of liguid. and discharge valve partially open.
CAUTION
Pumped liquid provides lubrication. If pump is run dry, -, .~
rotating parts will seize and mechanical seal will be damaged.
Do not operate at or near zero flow. Energy imparted to the
liquid is converted into heat. Liquid may flash to vapor.
Rotating parts require liquid to prevent scoring or seizing.



7.2, Make complete check after umit ts run under operating
conditions and temperature has stabilized. Check for expansion
of piping. On trame-mounted units coupiing alignment may have
changed due o the temperature ditferential hetween pump and
mtor, Recheck alignment.

X1 Close-Coupled Unit. Bali beanngs dre located in and are curt of
e motors Thes are permuanenths "uiricates. No dreusing reguirad.
3.2, Frume-Mounted Unis:
8.2.1. Beanng frume should be regreased every 2.000 hours or
3> month interval. whichever oceurs fest. Use a #2 sodium or
lithiumn based grease. Fill until grease comes out of reliet
tittings. or lip seals. then wipc oft 2xcess.

INSITUCTONS.

8.2.3. Alignment must be rechecked after dny maintenance
\\ork 1molnng any disturbance ot the unit.

9. Disassembly:

Complete disassembly of the unit will be described. Proceed only
as tar as required to perform the maintenance work needed.
9.1. Tum off power.
9.2, Drain system. Flush if necessary.
9.3. Close-Coupled Units: Remove motor hold-down bolts.
Frame-Mlounted Units: Remove coupling. spacer. coupling guard
and trame hold-down bolts.
9.4. Disassembly of Liquid End:
9.4.1. Remove casing bolts (370).
9.4.2. 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 at opposite end
of motor. A screwdriver slot or a pair of flats will be exposed.
Using them will prevent impeller damage.
9.4.4. Remove impeller (101) by tumning 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 or both.
9.4.5. With two pry bars 180 degrees 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.
9.5. Disassembly of Bearing Frame:
9.5.1. Remove bearing cover (109).
9.5.2. Remove shaft assembly from frame (228).

9.5.3. Rernove lip seals (138 & 139) from bearing frame and
bearing cover if wom and are being replaced.

9.5.5. Use bearing puller or arbor press to remove ball beanngs
(112 & 168).

10. Reassembly -

10.1. All parts should be cleaned before assembly.

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

10.3. Reassembly is the reverse of disassembiv.

10.4. Observe the tollowing when reassembiing the bearing frame:
10.4.1. Replace lip seals it worn or damaged.
10.4.2. Replace ball beurings if loose. rough or noisy
when rotated.
10.4.3, Check ~hatt for runout. Maximum Dermissible is
TN T lR

1.2 Onagr o the foliowing wien reassempiing the hguid-end:
(0.5.1 Al mechanical seal companents must be in zood
condition or leakage may result. Replacement of complete
il assembly, w henever seal has been removed. 1= good
standard pracice.
It is permissible to use a light lubricant. <uch as glyveenn. o
tacilitate dssembly. Do not contaminate the mechanical seal
faces wwith tubricant.
10.3.2. Inspect casing O-ning «313) und replace it damaged.
This O-ring may be lubricated with perreleum jelly to ease
assembly.
10.53.3. [nspect guidevane O-ring ( 349 and replace if worn.

CAUTION
Do not lubricate guidevane O-ring (349). Insure it is not
pinched by the impeller on reassembiy.

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

11. Trouble Shooting Chart: )

MOTOR NOT RUNNING
(See causes | thru 6)
LITTLE OR NO LIQUID DELIVERED:
i (See causes 7 thru |7)
POWER CONSUMPTION TOO. HIGH:
{See causes 4. 17. 18, 19. 22)
EXCESSIVE NOISE AND VIBRATION:
(See causes 4. 6.9. 13, 15, 16. 18§, 20. 21.22)
PROBABLE CAUSE:
Tripped therma! protector
Open circuit breaker
Blown fuse
Rotating parts binding
Motor wired improperly
. Defective motor
. Not primed
. Discharge plugged or valve closed
. Incorrect rotation
0. Foot valve too small. suction not submerged, inlet screen
plugged.
L L. Low voltage
12. Phase loss (3-phase only)
. 13. Air or gasses in liquid
14. System head too high
13. NPSHA too low:
Suction lift too high or suction losses excessive. Check
with vacuum gauge.
16. Impeller wom or plugged
17. Incorrect impeller diameter
18. Head too low causing excessive tlow rate
19. Viscosity or specific gravity too high
20. Wom bearings
21. Pump or piping loose
22. Pump and motor misaligned

—\0 00 ~ QN &l 19—




'

370 513 184 108
N 4

This warres sochies

ARy par e

shalf s om0

Aovonsdt .

the clain, T

Thix war e o otaaes

Reoms

LR

ST round e s e wathin the wana perod shall be replaced at no charge to the buser or amy subseguent v nes

\ meerse s L .

347 370 513

NPE
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Liquid End Components
ftem No.| Description Materials
100 Casing
101 Impeller
184 Seal Housing Stali\r:lsélsggeel
304 Impeller Locknut
© 347 | Guidevane
| 349 | 0O-Ring, Guidevane Buna-N ]
370 | Socket Hd. Screws. Casing AIS1 304 SS. ]
383 | Mechanical Seal *tseechart |
| 408 Drain & Vent Plug, Casing AlISI 304 S.S.
] 4128 | O-Ring, Drain & Vent Plug Buna-N
[ 513 | 0-Ring. Casing Buna-N
] Power End Components
77708 | Adapter t AISI 304 S.S. |
109 | Bearing Cover ! Cast fron j
112 | Ball Bearing (Outboard) j Stee! ]
122 | Shatt | AISI303SS. |
138 | Lip Seal (inboard) | Buna/Steel |
139 [ Lip Seal (Outboard) Buna/Steel }
168 Ball Bearing (inboard) Steel |
228 Bearing Frame Cast Iron
361 Snap Ring Steel
370C | Hex. Hd. Cap Screw. Brg. Cvr. Plated Steel
[ 377 | Hex. Hd. Cap Screw. Adapter ! Plated Steel
**Mechanical Seais-ltem 383
(PartNo.| Service |Rotary|Stationary|Elastomer Metal Parts |Crane Type |
i 10K46 | Standard Ceramic Buna
10K18 | Hig,‘,"}%’,“;p | Ni-Resist | EPR
Option- | Carbon;
10K24 | Chemeical » Ceramic 18-8S.S. 21
Duty : Viton
10K55 Higﬁ!ﬁ%p. ' Tungsten
I 10K29 Seegrt:aosbty Silicon Carbon Buna

R R S

Salnent

LIMITED WARRANTY
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Jereca ~als. New Yore "It

Instrucciones De Instalacion,
Operacion Y Mantenimiento

Modelo NPE/
NPE-F

DESCRIPCION Y ESPECIFICACIONES:

Los modeics NPE (compacto) v NPE-F (montado en marco) son
Sombas ceammrugas de una etapa. de succion ax:al para el servicio de
mansierencia Je liquidos 2n general. aplicactones de refuerzo de presion.
2tc. La construccion del extremo sumergido es :oda de AISI (Instituto
Norteamericano del Hierro y ¢l Acero) de acero inoxidable Tipo 304.
estampada v soldada. Los impulsores son totaimente cerrados, y no se
pueden reconar a didmetros intermedios. Las carcasas estan equipadas
con un difusor para eticiencia v que las cargas radiales sean negligibles
en el eje.

Las unidades compactas tienen motores NEMA 48] o 561, con
monuje de cara C y 2xtension roscada del eje. Las unidades montadas
en marco se pueden acoplar a los motores a ravés de un espaciador de
acoplamiento, o ser accionadas por correa.

1. Importante:

1.1. Inspeccione si la unidad tiene dafios. Informe inmediatamente de
cualquier dafio al transportista o al agente.

1.2. La alimentacion eléctrica debe ser un circuito separado con los
fusibles o interruptores automaticos. tamaiios de alambres, etc., de
acuerdo con los Codigos Eléctricos Nacional y Local. Instale un
interruptor de desconexion en todos los alambres cerca de la bomba.

PRECAUCION

Siempre desconecte la corriente eléctrica cuando maneje 1a
bomba o los controles.

1.3. El cableado de los motores debe ser adecuado para la tensién. El
diagrama del cableado del motor estd en la placa del fabricante del
motor. El tamaiio del los alambres debe limitar la mixima caida de
tension al 10% de la tension de la placa del fabricante en los
terminales del motor, o Ia vida del motor y el rendimiento de la
bomba se disminuiran.

1.4. Siempre use interruptores, contactores y arrancadores con
clasificacion de potencia nominal.

1.5. Proteccion del motor
1.5.1. Monofisico: La proteccion térmica en las unidades
monofasicas a veces estd incorporada (verifique la placa del
fabricante). Si no se provee proteccion incorporada, use un
contactor con la sobrecarga apropiada. Se permite usar fusible.
1.5.2. Trifasico: Proporcione proteccién en los tres alambres con
arrancador magnético de tamaiio apropiado y sobrecargas
térmicas.

1.6. Limites maximos de operacion:

Temperatura del liquido: 210°F (100°C) con sello estandar

250°F (120°C) con sello de alta

temperatura opcional
Presion: 75 lib/pulg?
Arranques por hora: 20, distribuidos uniformemente

L7. La inspecci6n y el mantenimiento regular aumentarén la vida de
servicio. Establezca el programa de acuerdo al tiempo de
funcionamiento. Refiérase a la Seccién 8.

2. Instalaci

2.1. Generalidades
2.1.1. Coloque la bomba tan cerca de la tuente del liquido como
sea posible (debajo del nivel del liquido para operacion
automatica).
2.1.2. Proteja de la congelacion o inundacion.
2.1.3. Deje espacio libre adecuado para @1 servicio y la ventilacion.
2.1.4. Toda la tuberia debe estar soportada independientemente de
la bomba, y debe “estar alineada” naturalmente.

PRECAUCION
Nunca estire la tuberia en el lugar forzando las conexiones de la
succién y descarga de la bomba.
2.1.5. Evite los accesorios innecesarios. Seleccione los tamarios
para mantener las pérdidas de Iriccion al minimo.
2.2. Unidades compactas:

2.2.1. Estas unidades pueden instalarse horizontalmente, inclinadas
o verticalmente.

PRECAUCION

No instale con el motor debajo de }a bomba. Cualquier fuga o
condensacién afectara al motor.

2.2.2. La cimentacion debe ser plana y substancial para eliminar las
deformaciones cuando se aprieten los pernos. Use montajes de
goma para minimizar el ruido y las vibraciones.
2.2.3. Apriete los pernos de sujecion del motor antes de conectar la
tuberia a la bomba.

23. Unidades montadas en marco:

23.1. La placa de base debe estar unida, con lechada, a una
cimentacion con zapata solida. Vea la Fig. 1.

Agujero para

(Ve ¥ \a lechada Placa de base

Lechada terminada ——'T * *

(172 3 ¥/4%)
permitida I
pera la
nivelacién

ope do la fundacién -
impie y moje

Encofrado o
formaleta de —»
madera




2.3.2. Coloque la unidad en posicion sobre las cufias ubicadas en cuatro
puntos, (dos aproximadamente debajo del centro del motor y dos

i te debajo del centro de la bomba). Ajuste las cuiias para
nivelar la unidad. Nivele o ponga vertical las bridas de succién y de
descarga.
2.3.3. Ascgiirese de que 1a placa de base no esté distorsio yse
pueda hacer la alineacién final del acoplamiento dentro de los limites
- ~ovimiento del motor y poniendo calzas, si fucra necesario.

; Apriete con los dedos los pernos de la cimentacién y construya la
Malredcdor de la cimentacién. Vierta la lechada debajo de la placa
de base asegurandose de que las areas debajo de la bomba y de la pata
del motor estén bien rellenas. Deje que 1a lechada fragiie por 48 horas
antes de apretar totalmente los pernos de la cimentacion.

2.3.5. Apriete los pernos de sujecion de la bomba y del motor antes de
conectar la tuberia a la bomba.

3. Tuberia de succion:

3.1. Es deseable tener una tuberia de succion directa, corta y una altura
de aspiracion estitica baja. Para alturas de succidn superiores a 10 pies
y temperaturas del iiquido superiores a 120°F, consulte la curva de
rendimiento de la bomba para ver la Altura de Succién Positiva Neta
requenda.

3.2. La wberia de succion debe ser por lo menos tan grande como la
conexion de succién a la bomba. Un tamafio més pequefio disminuird el
rendimiento.

3.3. Si se requiere una tuberia mas grande. se debe instalar una
reduccion excéntrica (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 ruberia una valvula de aislacién de todo el
caudal para la inspeccién y mantenimiento.

PRECAUCION

No use la vilvula de aislacién de succién para estrangular ia bomba.

3.5. Instalacion con la bomba arriba de la fuente de alimentacion:

3.5.1. Evite las bolsas de aire. Ninguna de las partes de la tuberia
debe ser mas alta que la conexidn de succion de la bomba. Incline
ta tuberia hacia arriba, partiendo de la fuente del liquido.

aw”3.5.2. Todas las juntas deben ser estancas.
3.5.3. La valvula de pie debe usarse solamente si es necesario para
el cebade o para mantener el cebado durante el servicio
intermitente.
3.5.4. El area abierta del colador de succiéon debe ser por lo menos
el triple del area de la tuberia.
3.6. El tamafio de la entrada de la fuente del liquido. y la inmersion
mimma sobre la succion. deben ser suficientes para impedir la entrada
de aire a la bomba a través de vortices. Vea las Figuras 2 a S.

3.7. Use 3 a 4 vueltas de cinta de Teflon para sellar las conexiones
roscadas.
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4. Tuberia dé descarga:

4.1. La disposicién debe incluir una vélvula de retencién ubicada entre
una vélvula de compuerta y la bomba. La véilvula de compuerta es para

la regulacion de la capacidad o para la inspeccién de la bomba o de la
vélvula de retencion.

4.2. Si se requiere un aumentador, instale entre la vilvula de retencién y
la bomba.

4.3. Use 3 a 4 vueltas de cinta de Teflon para sellar las conexiones
roscadas.

Y

5. Alineacion del eje del motor al de 1a homba:

5.1. Unidades compactas:
5.1.1. No se necesita alinear en el campo.
5.2. Unidades montadas en marco:

5.2.1. Aunque la unidad del motor y bomba pueda tener una
alineacion de fabrica. ésta pudo haberse alterado en transito y debe
verificarse antes de hacer funcionar. Vea la Figura 6.

Figura 6

5.2.2. Apriete todos los pernos de sujecion antes de verificar la
alineacion.

5.2.3. Si es necesario realinear, siempre mueva el motor. Ponga
calzas segin se requiera.

5.2.4. Mala alineacion paralela (ejes con ejes paralelos pero no )
concéntricos). Ponga ¢l indicador de cuadrante en un cubo y gire

este cubo 360° mientras hace lecturas en el diametro exterior del

otro cubo. La alineacion paralela se obtiene cuando la lectura

indicada total es de 0.005™ (0,127 mm) o menos.

5.2.5. Mala alineacion angular (ejes con ejes concéntricos pero no
paralelos). Ponga el indicador de cuadrante en un cubo y gire este
cubo 360° mientras hace lecturas en la cara del otro cubo. 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 los
requerimientos de alineacion paralela y angular, con los pernos de
sujecion del motor apretados.

PRECAUCION

Siempre vuelva a verificar ambas alineaciones después de hacer
cualquier ajuste,

6. Rotacion:

6.1. La rotacion correcta es a la derecha (en sentido dextrorso cuando se

mira desde el extremo del motor). Encienda y apague la corriente

rapidamente. Observe la rotacion de! eje. Para cambiar la rotacion:
6.1.1. Motores monofasicos: No reversibles.

6.1.2. Motores tmifasicos: Intercambie dos cualesquiera de los
conductores de alimentacion de potencia.

7. Operacion:

7.1. Antes de arrancar. se debe cebar la bomba (la tuberia de succion
llena de liquido v sin aire). vy abrir parcialmente la valvula de descarga.

PRECAUCION

El liguido bombeado proporciona lubricacién. Si se hace funcionar -
la bomba en seco. las partes que giran se agarrotarin y se danari el

sello mecdnico. No haga funcionar con caudal muy bajo o cerca de

cero. La energia impartida al liquido se convierte en calor y el

liquido puede convertirse en vapor. Las partes giratorias requieren
liquido pars impedir la formacién de estrias o el agarrotamiento.
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7.2, Haga una venticacion compicta despues de Jue ava tuncicnude a
unidad bajo condiciones de operacion y se haya estatilizado la
temperatura. Verifique ia expansion de la muberia. En las unidades
montadas en marco la alineacion del acoplamiento pudo haber cambiado
debido a la diferencial de temperatura entre ¢l motor v la bomba. Vieha
a verificar la alincacion.

8. Mantenimiento:

son erYe del motor. Eam.n lubricados permancmemc e v no rgqu.e—m
engrase.

8.2. U'nidades montadas ¢en marco:

8.2.1. El marco del comete se debe volver a engrasar cada 2.006
horas 0 a intervalos de 5 meses. el que ocurra primero. Use una

grasa #2 con base de sodio o litio. Liene hasta que la grasa salza Ze
las graseras o de los sellos de reborde. luego limpie el exceso.

8.2.2. Siga las instrucciones de lubricacion del fabricante del meter
y del acoplamiento.

8.2.3. La alineacion se debe volver a venticar después de cualquier
trabajo de mantenimiento que implique alguna alteracidn de la
unidad.

9. Desmontaje:

Se descnbira el desmontaje completo de la unidad. Prosiga solamente
hasta donde se requiera para realizar ¢l trabajo de mantenimiento
necesaro.

9.1. Apague la alimentacion eléctrica.
9.2. Drene el sistema. Lave con chorro, si es necesario.
9.3, Unidades compactas: Quite los pernos de sujecion del motor.

Unidades montadas en marco: Quite el acoplamiento. el espaciador. el
resguardo del acoplamiento y los pernos de sujecion del marco.

9.4. Desmontaje del extremo sumergido:
9.4.1. Quite los pernos (370) de la carcasa.

9.4.2. Quite el conjunto de desmontaje de la caja de rodamientos de
la carcasa (100).

9.4.3. Quite la tuerca de seguridad (304) del impulsor.
PRECAUCION

No inserte un destornillador entre los ilabes del impulsor para
impedir la rotacion de las unidades compactas. Quite la tapa en el
lado opuesto del motor. Se expondra una ranura del destornillador o
un par de filos normales al eje. Usindolos impedira daiios al
impulsor.
9.4.4. Quite el impulsor (101) girando en sentido sinistrorso
mirando al frente de 1a bomba. Protéjase las manos con telas o

guantes. .
PRECAUCION
No quitar el impulsor en sentido sinistrorso puede daiiar las roscas
en el impulsor, el eje 0 en ambos.

9.4.5. Con dos barras de hacer palanca separadas en 180 grados ¢
insertadas entre el alojamiento del sello (184) y el adaptador del
motor (108), cuidadosamente separe las dos partes. La unidad
giratoria del sello mecdnico (383) debe salir dei eje con el
alojamiento del sello.

9.4.6. Empuje afuera ¢l asiento estacionario del sello mecinico, del
lado del motor del alojamiento del sello.

9.5. Desmontaje del marco del cojinete:
9.5.1. Quite la tapa (109) del cojinete.
9.5.2. Quite el conjunto del eje del marco (228).

9.5.3. Quite los sellos de reborde (138 y 139) del marco del
cojinete y de la tapa del cojinete si estin desgastados y se estin
cambiando.

9.5.5. Use un extractor de cojinetes o prensa de eje para quitar los
cojinetes de bolas (112 y 168).

10. Reensamble:

10.1. Todas las piczas deben limpiarse antes del montaje.

10.2. Consulte la lista de piezas para identificar las piezas necesarias
para la reparacién. Especifique la bomba o el nimero de catdlogo
cuando pida las piezas.

10.3. Reensamoiar o »oiver 1 montar es 1o contrario de desmontar.
10.4. Observe [0 siguiente cuando vuetva a montar el marco de|
cojinete:
10.4.1. Cambie los sellos de reborde si estin desgastados o
danados.
10.4.2. Cambie los cofinetes de bolas si estin flojos. dsperos o
ruideses a girarfos.
10.4.3. Ventigue si 2l gje estd descentrado. El mdximo permisible
2 upa ectura Je ndicador total de 0.002"
10.3. Obser
sumergido:
10.3.1. Todoes los componentes del sello mecanico deben estar en
buenas condiciones o pueden haber fugas. Es buena practica

estandar cambiar iodo ¢l comjunto del sello en cualquier momento
2n gque se hava quitado el selio.

Le .0 siguiente fuando vuelva a montar el 2xtremo

Se permute usar un lubricante ligero. wl como glicerina, para
facilitar ¢! montaje. No contamine las caras del sello mecanico con
lubricante.

10.3.2. Inspeccione ¢f amllo en O (513) de-la carcasa y cambielo s
esta daado. Este anillo en O puede lubricarse con vaselina para
tactiiar 2l montaje.

10.3.3. inspeccione 2l anillo en O (349) del alabe director y
cambielo si esta desgastado.

PRECAUCION

No lubrique el anillo en O (349) del dlabe director. Asegiirese de qu¢
no esté pellizcado por el impuisor al volver a montar.

10.6. \erifique la unidad que volvié a montarse viendo si esta
agarrotada. Corrija segun se requiera.

10.7. Apriete los pemnos de la carcasa en un patron de estrella para
impedir que se trabe ¢l anillo en O.

11. Investigacion de averias:

MOTOR NO FUNCIONA:

(Vea las causas | 2 6)

ENTREGA POCO O NADA DE LiQUIDO:
(Vea las causas 7a 17)

CONSUMO MUY ALTO DE CORRIENTE:
(Vea las causas 4, 17, 18, 19, 22)

EXCESIVO RUIDO Y VIBRACIONES:

(Vea las causas 4, 6,9, 13, 15, 16, 18, 20, 21, 22)

CAUSA PROBABLE:

Protector térmico del motor disparado
Interruptor automatico abierto

Fusible quemado

Partes giratorias agarrotadas

Motor mal conectado

Motor defectuoso ~
Bomba no cebada

Taponada la descarga o cerrada la valvula
Rotacion incorrecta

Valvula de pie demasiado pequeiia, succion no sumergxda,
taponada la malla de entrada
11. Tensién baja
12. Pérdida de fase (trifasico solamente)
13.. Aire o gases en el liquido
14.  Demasiado alta la altura o carga del sistema g
1S. Demasiado baja la ASPND; (altura de succién positiva neta
disponible);
Demasiado :.lz:a altura de aspiracion o excesivas las pcrdldas
Verifique c calibrador de vacio.
16. Impulsor desgastado o taponado
17. Incorrecto el didmetro del impulsor
18. Demasiado baja la altura de descarga causando caudal excmvo;
19. Demasiado alta la viscosidad o gravedad especifica ,
20. Cojinetes desgastados f
21. Bomba o tuberia flojas : "

COVORXNFIN B WN—

22. Bomba y motor mal alincados




Materiales de construccion

100 101 347 370 513 184 108 383
123 Componentes del extremo sumergido
Articulo
No. Descripcién Materiales
100 Carcass
0 Impulsor
184 Alojamiento del sello AISI AL 304
304 Tuerca de seguridad del impulsor
347 Alabe director
349 Anillo en 0, dlabe director Buna-N
370 Tornillos de cabeza hueca, carcasa AISEAL 304
383 Sello mecanico ** vea el grifico
408 Tapén de drenaje y ventilacion, carcasa AISIALL 304
4128 Anillo en G, tapon de drenaje y ventilacion Buna-N
513 Anillo en 0, carcasa Buna-N
Componentes del extremo motriz
108 Adaptador AISI AL 304
109 Tapa dei cojinete Hierro fundido
112 Cojinete de bolas {externo) Acero
12 Eje AISI AL 304
138 Sello de reborde (interno) Buna/acero
NPE 139 Sello de reborde (externo) Buna/acero
168 Cojinete de bolas (interno} Acero
228 Marco de! cojinete Hierra fundido
370 513 184 108 168 122 112 370C 361 Anilio de resorte Acero
\ I : ;
h ;’ ; 370C Tornillo de casquete de cabeza hex., Acero enchapado
) / tapa cojinete
n Tornillo de casquete de cabeza hex., Acero enchapado
adagtador L
L a2 ' -
Pieza Partes
Ng. Servicio Giratorio | Estaci io | Elastomero | metilicas Crane
10K46 Estandar Ceramica Buna
Alta
10K18 | temperatura - Resist. Ni. EPR
opcional
Servicio Carbono
10K24 quimico- Ceramica
apcionai 188 S.S. 21
Aha Viton
10K55 | temperatura - Tungsteno
opcional
Servicio
10K29 severo - Carbono de silicio Buna
opcional
138 371 228 —

NPE-F

distribaidor.

GARANTIA LIMITADA

Eswa garantia sc aphica a todas las bombas v accesorios relacionados fabricados y/o suministrados por Goulds Pumps. Inc.- Water Systems Division.

Cualquier preza o piczas que sc encuentre defectuosa dentro del periodo de garantia serd reemplazada sin cargo al comprador o 2 cualquier propiclario subsiguiente, durante el periodo de
ganantia. El penodo de garantia sez por doce (12) meses a partir de ta fecha de instalacién, o dieciocho (18) meses de la fecha de fabnicacion, de ambos ¢l que expire primero.

Un cliente que crez que exisie unz reclamacion de garantia debe comunicarse con ¢l agente autorizado de donde se compro ci cauipe onginalmcmc y surninistrar detalles compietos
relativos ada reclamacion. E! agente esta autorizado a ajustar cualquicr reclamacion de garantia utilizando ¢! Departamento de Reiaciones del Cliente de Goulds y la organizacion de su

3 garantia excluve (! La manc de obra. ransporte v costos relacionades incurridos por ¢l consurnidor para poner ¢! cquipc alegadamente defectuoso a disposicion de) agente parz la

€ccion. (b: Los coslos de reinsiziacion de equipo reparade. (c) Los costos de reinstalacion de equipo de reemplazo (d) Los dafios emergentes de cualquier clase. (¢) Reembolso por

‘ didas causadas por la interrupior del servicio.

(6,GOULDS PUMPS BGE&L

A GOULDS PUMPS COMPANY
R ——

Formulario No. NPE-292

<
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INTRODUCTION
GENERAL DESCRIPTION

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 Jubricating
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.

Fig. 1

II. COMPONENT OPERATION

Figure 2 illustrates a typical model fitted with 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.



. Custom Head Assemblies

Figure 5

Certain applications invalve conditions
which cannot be handled using a standard
assembly. For these, Pulsafeeder offers a
variety of custom head assemblies. They
use the same basic parts as the standard
assembly butincorporate different mounting
arrangements and sometimes mulitiple parts.

. Pump Head/Piston Assembly

Figure 6
The pump head piston assembiy mounts at
the end of the hydraulic oil reservoir
referred to as the gearbox. This assembly
contains the pumps hydraulic system which
consists of a pumphead, cylinder, piston
assembly, diaphragm support plate and 3
valves referred to as the automatic bleeder,
hydraulic makeup valve, and hydraulic
bypass valve. The automatic bleed valve is
located at the top of the pumphead and is
used to remove gases from the hydraulic
system. The hydraulic makeup valve,
depending on the type, may be located
inside the gearbox or externally below the
pumphead. It automatically replaces any
hydraulic oil which is lost past the piston or
through the automatic bleeder. The
hydraulic bypass valve protects the pump
from damage in case of system failure by
relieving any excess pressure in the
hydraulic system. Again depending on the
type, it may be located inside the gearbox
or externally on the pumphead.
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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 7120 to
8480 contain an adjustment mechanism which
controls stroke length (Figure 7). The
mechanism consists of an oscillating housing,
a slider biock 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 from 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,
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Fig. 6

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

Fig. 9

Fig. 10

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 to 12
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.

B. Pumps with a HYDRATUBE reagent head
assembly are shipped with the diaphragm in
the neutral position. It must be kept in this
position during storage. Refer to MAIN-
TENANCE. Section Il B.

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




D. The gearbox and hydraulic reservoir should
be inspected every 3 to 6 months. Maintain
the oil level and assure that no water or
condensate builds up in the gearbox. |f
water or condensation is present, follow
Procedure I, Step A below.

E. Itis 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.

1. 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
out with a rag, and then refilled with fresh
PULSAIlube oil.

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

After twelve months storage Puisafeeder’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
to 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
l. LOCATION

When selecting an installation site, or designing
a sxid 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 cdesirable to
provide a hood or covering for outdoor service.
Alternate oil or external heating is required 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 11 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).

B. An inlet strainer if the product is not a
slurry. Pump check valves are susceptible
to dirt 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
flow rate and expected contamination, one



hundred mesh screen is generally used.
. Hangers and straps to support piping.

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.

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
compatible with the liquid to be pumped.
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[I.SUCTION PRESSURE REQUIREMENTS

Although PULSA Series metering pumps have
the capability of suction lift, an installation will
be easier to operate with fiooded suction.
Wherever possible, the pump should be located
below the level of the suction side reservoir
and as ciose 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 | for
calculating suction pressure.

information on

V. DISCHARGE PRESSURE

REQUIREMENTS

All PULSA Series metering pumps are designed
for continuous service at the rated discharge
pressure. To prevent liquid flow 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.

Refer to Appendix | 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
container(s).




CAUTION!

1.

2.

Do not run pump without ail.

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

Do not
removed.

run pump with coupling guard

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

Do not remove the front gearbox cover
while the pump is running (Model 7440, 3
inch piston only).

. Oil Specifications

PULSAIlube #1 is a custom blended lubricant
which is suitable for most PULSA Series
applications. It 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 Il.

Oil Capacities

All PULSAlube oils are available in:
1 quart containers (.95 liters)
1 gallon containers (3.8 liters)

5 gallon containers (18.9 liters)
55 gallon drums (207 liters)

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

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

7120 - 1.0 gallon (3.8 liters)
7440 - 1.0 gallons (3.8 liters)
7660 - 6.0 gallons (22.7 liters)
8480 - 8.0 gallons {30.3 liters)

1

C. Oil Fill

All PULSA Series pumps use a partitioned
gearbox to provide oil reservoirs for the
gear/control mechanism and hydraulics.
Most models utilize a separate cover for
each reservoir, the exception being AE
{Auto Electric Control) models which have
a full length cover with a removable front
section. The purpose of the front cover
{hydraulic reservoir) is to 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 externai
breather to vent the gearbox. Also, due to
the high displacement on some model
7440’s an external breather is used in
conjunction with a diaphragm cover.

Figure 12 portrays a typical model.
Depending on the control option 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 until the level
reaches the mark on the dip stick,(the
dipstick must be screwed in). [t may take
time for the oil level to stabilize since the
liquid must transfer to the front reservoir.
If desired the front cover can be removed
and oil poured directly in. The final oil level
should be 1/2" to 3/4" from the top of the
reservoir. (cover removed). Do not overfill.
When replacing the cover make sure the
diaphragm is properly lined up.



Fig. 12

D.

QOil Change

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°F to 100°F {(4.4°C 10 37.7°C).

2. Severe Service: Humid atmosphere
and a gearbox operating temperature
below 40°F or over 100°F.

The first oil change should be done after 6
months of continuous operation
{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.

1. Remove all pressure from the reagent
head.

2. Disconnect power to the motor.
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10.

1.

Remove the motor coupling guard.
Set the pump stroke to 0%.

Remove both covers from the pump
{refer to MAINTENANCE, Section XI!},

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 to a diaphragm
failure.

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.

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

Refill both reservoirs with fresh
PULSAlube oil. The level should be
1/2" to 3/4" from the top of each
reservoir.

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 Xl}.

Reinstall the coupling guard.




. START UP

. Output Adjustment

Due to the possibility of piping leaks it is
best to start the pump at 0% output and
then slowly increase the setting to 100%.

The manually controlled PULSA Series pump
iIs equipped with a handwheel for stroke
length adjustment. Mounted on the back of
the cover {Figure 13), the handwheel can be
turned to any setting from zero to 100%.
A digital indicator shows the setting for
output reference. (See Table | for maximum
indicator readings).

Fig. 13

MAXIMUM STROKE LENGTH
INDICATOR READINGS

PUMP MQDEL MAXIMUM READING

7120 0400
7440 0400
7660 0500
8480 01415

Table |

Pumps equipped with automatic electronic
control can be adjusted either manually or
through electronic control. Refer to Bulletin
No. 418 for further information. Pumps

equipped with pneumatic control cannot be
adjusted manually therefore an instrument
air signal is required for start-up. Refer to
Bulletin No. 411-86 for further information.

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

. Priming the Pumphead (Standard heads

only, refer to separate instructions for
custom heads).

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

. 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
flows by gravity to the pump, no
priming is required. If, however the
discharge line is under high pressure
with a3 considerable quantity of air
trapped, it may be necessary to lower
the discharge pressure to enable the
pump to prime itself.

3. If the pump must handle a suction lift,
it may be necessary to prime the
reagent head and suction line. Try
priming the reagent head first. Remove
the discharge valve by unscrewing the
two tie bar bolts and then lifting the
valve out as a complete unit. Fill the
head with 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 to 100%. If
the pump does not prime then the
suction line will have to be filled also.



This will require the use of a foot valve
or similar device on the end of 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 now prime itself.

D. Calibration

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

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

Capacity at atmospheric pressure is a
theoretical value equal to 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/cm?) increase in pressure. Whenever
possible calibration should be performed
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 to one
hour prior to calibration. This will allow the
automatic bieed valve to purge any air from
the system.

To construct a calibration chart check the
capacity several times at three or more
stroke length settings {i.e. 256%, 50%, 75%
& 100%) and record these valves on linear
graph paper. For all stable conditions, these
points should describe a straight line.

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

Before performing any maintenance requiring
reagent head (wet-end) disassembly be sure to
remove pressure from the piping system and
flush pump thoroughly with a neutralizing
liquid. Wear protective clothing and handle
equipment with 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 Ilife of such parts as the
diaphragm, check valves and other parts in
contact with 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
maintenance program. It 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 informaticn relating to both
the applicaticn and the pump specifications
{matsrials, piston size, stroking rate etc.).
Please refer 1o this sheet during maintenance
operations and when ordering spare parts.

. WET END REMOVAL, INSPECTION AND
REINSTALLATION

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-time
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
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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
system.

2. Disconnect the power source to the
drive motor.

3. Adequately flush the reagent head and
associated piping with 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 off 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: If the diaphragm has failed,
product may have contaminated the
pump oil. Handle with proper care.

Far 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. Qil (or intermediate liquid
depending on the model), will leak out
between the heads as the bolts are
loosened.

8. Rotate the head and pour any residual
product/neutralizing agent trapped by
the check valves into a suitable
receptacle. Use extreme caution if
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.

11.

12.

13.

14.

PULSA Series TFE and elastomer
diaphragms incorporate an integrat "o"
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. [f the diaphragm
cannot be removed by this method use
air pressure as described in Step 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. |f 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.

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.

Reinstall the reagent head bolts and
tighten in an alternating pattern to
ensure an even seating force. Refer to
Appendix Il for recommended torque
values.
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Fig. 16

15.

For repriming follow procedures in
MAINTENANCE, Section Il.

The following steps apply to metal diaphragms:

16.

17.

18.

As the diaphragm is sealed by "o”
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 10 drain the reagent head and
cavity of any residual
product/neutralizing  agent. Use
extreme caution if hazardous.

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 s
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.

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




19. If the "0" rings are extruded or cut, B. HYDRATUBE Diaphragm

“ replace them. On oider models with
flat gaskets replace the gaskets each Like flat diaphragms, the HYDRATUBE is
time the head is removad. The gaskets not sukject to stress fatigue and will not fail
must be rproperly centered on the from repeated flexure. Failure may occur
serrations located cn the pump and however as a result of improper prime,
reagent head. |In order to facilitate over-pressurization or chemical attack.
installation hold the gaskets in place
with a compatible adhesive. To remove and reinstall the HYDRATUBE
the first 7 steps are the same for elastomer
20. Before reassembly, make sure all faces or PFA HYDRATUBE. (See Figures 17a and
of the reagent head and pump head are b).
clean. See Appendix Il for

recommended torque values.

21. For repriming follow procedures in
MAINTENANCE, Section Il.
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1. Remove all pressure from the piping
system.

2. Disconnect the power source to the
drive motor.

3. Adequately fiush the reagent head and
associated piping with 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 with a CHEMALARM the
bottom pipe plug is replaced with a
conduction probe. Refer to separate
instructions for removal and
reinstallation of the probe.

CAUTION: If the diaphragm has failed,
intermediate liquid could have process liquid
mixed into it. If the primary diaphragm has
also failed, product may have contaminated the
pump oil. Handle with 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.
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Fig. 18

10.

1.

12.

13.

14.

Pull the HYDRATUBE out from the
bottom of the housing by a
combination of twisting and bending
sideways.

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

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

Obtain a rubber band of 1/16™ to 1/8™
(1.5 to 3mm) section.

Fold a point on the edge of the flange
upward (Figure 19). Push the edge
down the throat of the HYDRATUBE
(Figure 20). Fold the sides of the
flange inward to form a compact 45°
"nose” and wrap tightly with a rubber
band (Figure 21). This wrapped nose
should be reasonably compact and
secure.

Work the wrapped nose of the
HYDRATUBE up through the bottom
hole of the housing, rotating gently to
work the tube upward to the top of the
housing.




Fig. 19

Fig. 20

15.

16.

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 22,

If the HYDRATURE is cne 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
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17.

18.

Remove the rubber band.

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

9

Fig. 23

19.

20.

The

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

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
1.

following steps apply to PFA

HYDRATUBES.

21.

22.

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.

While keeping the flange bent up, lift
and remove the HYDRATUBE adaptor
and any gaskets beneath it (Figure 25).
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23.

24.

25.

26.

27.

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.

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

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

Obtain a rubber band of 1/16" to 1/8"
(1.5 to 3mm) section. )

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



Fig. 26

28.

Check the bottom HYDRATUBE
adaptor, it should have one flat gasket
onit. Carefully straighten the flange on
one end of the HYDRATUBE and wark
it through the adaptor and gasket
(Figure 27). Slide the adaptor and
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gasket to the opposite end of the
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30.

31.

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.

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.

33.

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.

Work the top HYDRATUBE adaptor
over the top end of the HYDRATUBE.
[t may be necessary to remove the
rubber band first.
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Fig. 30

34.

35.

36.

{Standard heads only,

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.

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

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 Il.

. REPRIMING THE PUMP

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.
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
1/2" to 3/4” (13 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).

HYDRAULIC
BYPASS VALVE

HYDRAULIC
MAKE UP VALVE

Fig. 31

AUTOMATIC
BLEED VALVE

BLEEDER
ADAPTOR
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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 bieeder
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 vaive to
remove it from the pumphead. Now
place a plastic pipette (i.e., funnel, etc.)
into the threaded hole and fill it with
PULSAIube ail.

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.

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

. Priming the HYDRATUBE

(Intermediate Chamber)

In priming the intermediate chamber the flat
diaphragm and HYDRATUBE must be
properly synchronized. For any given
piston/pumphead 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
properly primed should be in its neutral
position (fully round) when the diaphragm is
in its rearmost position (as dictated by the
piston, Figure 32a), 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).

HYDRATUBE ON
SUCTION STROKE

Figs. 32a and b

GASKET

INTERMEDIATE —

CHAMBER
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Make certain the primary/flat
diaphragm has been hydraulically
primed by referring to Priming the
Pumphead before proceeding.

With the intermediate chamber fill plug
removed manually rotate the motor
coupling until the pump piston
the full rearward

assembly is in
position.
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3. Fill the intermediate chamber using a
mixture of water and 1/3 ethylene
glycol by volume, or other liquid
selected for the particular 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. Allow the pump to run
for 5 to 10 minutes. Observe the
action of the HYDRATUBE through the
discharge valve port. It may be helpful
to shine a light up through the suction
port. It should go from a compiete
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 intermediate prime and is ready
for service.

6. Reinstall the suction and discharge
valve assemblies.

CHECK VALVES

. General Description

Operating experience on thousands of
installations has indicated that most
metering pump troubles have to do with
check valves. Problems usually stem from
{a) an accumuiation 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. Filow in the
opposite direction forces the ball down
sealing it against the sharp edge of the
valve seat. The guide allows the ball to
rotate but limits its vertical and lateral
movement thus minimizing siippage, or flow
in the checked direction. By allowing the
ball to rotate it seats on a different area
each time thus prolonging its useful life.
Because the ball returns to the seat by
gravity the valve must be in the vertical
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Fig.

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

C RING

3UIDE ANC STOP

3AL.

HOW ———————

O RING
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Other available types of valves include:

O RING = ——»

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

b) TFE Valves (Figure 35), for applications A=/ SONNECTOR

requiring the chemical resistance of

TFE. -
(c) Disc Valves (Figure 36), for flows over O AING =
400 gph. Also available with elastomer =}
seats (Figure 37), and in TFE (Figure 218C valve =
38) ASSEMBLY / =
2 AING —e i —
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B. Removal, Inspection and Reinstallation

10.

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. [f 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 boits 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
and/or 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 a-rings, they
cannot be removed from old parts and
reused. ’
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11.

12.

13.

14.

Plastic valve assemblies have metal
sleeves which should be coated with a

corrasion inhibitor on their interior
surface prior to reassembly.
Reinstall both valve assemblies. Make

certain the valves are not upside down,
refer to Figures 33-38 for proper
orientation.

Tighten the tie bar bolts evenly, making

sure the valve assemblies are
assembled squarely. Note: TFE
components require very little
tightening. Refer to Appendix Il for

torque values.

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



V. 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/cm? or
approximately 1/2 atmosphere). This setting
allows the pump to produce suction at the inlet
valve (9.5 psia maximum) and still maintain a
sound hydraulic system. |f the hydraulic
makeup valve is set to a lower absolute
pressure, dissolved air within the hydraulic
system will come out of solution forming
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
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 inciuded) 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.

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
13/16" (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
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is set too tight (dimension A is less than
13/167) large air bubbies will form in the
hydraulic system and will be seen coming out
of the automatic bleeder. If the spring is set
too loosely (dimension. A is greater than
13/16") 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 wuntil the valve operates
properly. Note: These valves are very

sensitive and adjustments should be made.

gradually. MAKE ALL 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 it and the
pumphead.

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

Should either type valve require cleaning rinse
with an appropriate solvent and blow dry with
air.

V. HYDRAULIC BYPASS VALVE

The hydraulic bypass valve is an adjustable,
spring loaded valve., It is designed to protect
the pump against excessive hydraulic pressure,
it is not meant to 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 1/8"
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 interna! valve are used
as shown in Figures 41-43. These valves are
adjusted by turning the adjustment screw
clockwise (as seen facing the screw) to
increase the bypass pressure and
counterclockwise to decrease it. Some screws
incorporate a locking nut which must be
tightened after adjustment. MAKE ALL

INTERNAL ADJUSTMENTS WITH THE PUMP

TURNED OFF.
\ A:“f‘,s:‘:\’?\ -
y /
= | |
é 7 SPRING
—
=
" SPRING SULPPCAT
e SEAT
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Fig. 41
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Fig. 42
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ADJUSTMENT
SCREW

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.

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.

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 partialty 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.

The Model 7440, piston sizes 2 1/8" and up
utilizes an external hydraulic bypass valve
(Figure 44). It operates in the same manner as
the internal valves, except that when it
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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
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.

ADJUSTMENT
SCREW SPRING
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Fig. 44

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.
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Removal and Cleaning

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

1. Remove all pressure from the piping
system.

2. Disconnect the power source to 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
bieeder body.

5. Slowly unscrew the valve, if 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 in both
directions. You should be able to hear
the ball move freely within the valve.

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 it
must be replaced as an assembly, there are no
serviceable components within it.

Vil PISTON SEALS
A. General

PULSA Series pumps utilize several different
piston sealing arrangements depending on
the pump modei and application. The most
common type utilizes elastomer
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 7120's with 2 5/8"
piston use a synthetic rubber U packing
with a 1 piece piston (Figure 50).

LZATHER PISTON CUPS

PISTON ROO

Fig. 46



B. Removal

UPACKING 1a. Standard Heads and Plan C: Refer to ‘
'~ MAINTENANCE, Section | and follow

the instructions for removal of the wet

end. For Plan C, remove the
intermediate head also.

PISTON RCD HEXNUT

1b. Remote Heads: Remove all pressure

Fig. 47 from the piping system and disconnect
the power source to the drive motor.

LEATHER The pipe which transfers hydraulic

orscs pressure to the remote head must be

removed at the pumphead. There must
also be sufficient room to pull the

=.s‘vo~ HEX pumphead away from the gearbox.
ROC NUT

2. Remove both gearbox covers, refer to
Fig. 48 MAINTENANCE, Section X! for removal
of the rear cover. Drain the gearbox of
SETSCREW V-RING PACKING oil.

;/

GLANC / . )
— IZZ LT 3. Using a wrench on the hex portion of
&k ‘ x AR the piston rod, unscrew it from the

crosshead block. Always place a
wrench on the front connecting rod
e when loosening or tightening the piston
ADABTOR

GLAND MA_E == rod in order to keep the biock from
SCREW 4LDAPTOR CY.INDEP turning.

PLUNGER

Fig. 49 4. On the Model 7440 with standard
heads 1/2" piston and larger, the piston
can be removed from the front of the

U-PACKING cylinder thus eliminating the need to

__J‘ AR\ remove the pumphead. Remove the

IadEting CERANAVERERRS piston assembly and proceed with Step
SN\ 7.

5. Remove the 1two 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 to remove the

Fig. 50 hydraulic makeup valve in order to

access these screws.

PISTON ROD

The useful life of any of these seals depends on 6. Slowly pull the pumphead away from
several factors such as stroking rate, the gearbox, keeping the piston in the
temperature, pressure, and is therefore cylinder. Now remove the piston from
impossible to predict for every pump. When a the rear of the cylinder.

piston seal does wear out however, it will

become evident through a loss in capacity and 7. Assemblies using piston cups should be

excessive operation of the hydraulic makeup placed in a vise while changing the
valve. seals.
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e C. Reinstallation

g The next step is dependent on the particular
type of piston assembly:

1a.

1b.

1c.

1d.

1e.

Standard Piston Cups (Figure 48):
Remove the hex nut on 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.

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.

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 rotated by hand.
Overtightening will deform the discs
while looseness will cause seal leakage.

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.

U-Packing, 7120 2 5/8" 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
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the rod.

2. If the pump is a Model 7440 1/2"
piston and larger, the piston assembly
can be installed from the front of the
pumphead. First dip the seals in
PULSAlube oii and then push the
assembly into the cylinder. Proceed
with Step 3.

On all other models the piston
assembly must be instalied from the
back of the cylinder. (Pumphead must
be removed). Again, dip the seals in
PULSAIlube 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 7120,
2 5/8" 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 | 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 Xl to install
the rear cover.

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

Vill.  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.

- 3. Remove both gearbox covers, refer to
MAINTENANCE Section XlI. Drain the rear
oil reservoir.

4a. Models 7120 and 7440 Only: Remove the
allen setscrews located in the gearbox
sides directly above the housing bearing
pins. Use a screwdriver to pry out the
pins. (Figure 51).

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 will then
be driven out. {Figure 52).

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
cotter pins.

: Reinstall the assembly by following the

4 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 7120 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

[(X. WORM GEARING, BEARINGS, ECCENTRIC
ASSEMBLY

A. General Description
The worm gearing. bearings and eccentric ‘_)
assembly require no maintenance other than

keeping the gearbox oil at the proper level
14 and changing it as required.



The worm shaft assembly is a one piece
shaft with a tapered roller bearing pressed
on each end (Figure 53). The cup or race
for the front worm shaft bearing 1s 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.

Fig. 53

The eccentric shaft assembly consists of a
shaft, key, gear, eccentric cam, spacer, and
two 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 of the
components are changed. Should a change
be required, follow the procedure below to
determine the correct shimming.

B. Worm Shaft Assembly Shimming

1. The eccentric shaft assembly must be
removed from the gearbox. Note
which side of the gearbox each bearing
block goes into and also the shims used
on each.
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lnsert the warm shaft assembly into
the gearbox.

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

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.

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

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".

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

Rotate the worm shaft several times.
It may be necessary to install the
coupling in order to do this. Check to
see that the worm shaft has no end
play yet turns freely. |f the shaft has
visible end play, reduce the amount of
shim. If the shaft is difficult to rotate
increase the amount of shim,



9.

A 4
2.
3.
-
4.
£
-

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

C. Eccentric Shaft Assembly Shimming

The worm shaft assembiy must be in
place.

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.)

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.

Check to see that the shaft has no end
piay yet still turns freely. If the shaft
has visible end play, reduce the amount
of shim. If the shaft is difficult to
rotate, increase the amount of shim.
The shims are color coded for thickness
as follows: Green = .003"; Blue =
025"; Clear = .0075; and Yellow =

Solals
Ly .

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

Remove the eccentric shaft assembly.
Coat the worm threads with prussian

Cice, red les or similar compound
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ENTERING
SIDE

Fig. 56

REAGENT HEAT

designed to check gear teeth contact.

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.

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.

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.

END OF PUMF

®
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9. After the correct shim combinations
have been determined reassemble the
bearing blocks using thread 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.

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 X| 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
bearing 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
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10.

11.

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 .010", total indicator reading.
If the sealing area is damaged or rusty
try restoring it with emery cioth. The
surface must be smooth and scratch
free in order for the seal to work. If
necessary replace the worm shaft.

Cover the entire 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.

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

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

Refill the gearbox with oil and replace
the rear cover. Refer to
MAINTENANCE, Section XI.



XIl. REAR GEARBOX COVER ASSEMBLY
A. Manual Control

- The handwheel on manually controlled
pumps is liked to the oscillating housing by
universals and a telescoping slip joint
(Figure 57). When the cover is removed the
relationship between the two halves of the
joint must be maintained or pump
calibration will be affected.

Removal

1. Disconnect the power source to the
drive motor.

- Fig. 57

2. Make sure the handwheel indicator
registers zero.

3. Remove the cover screws.

4. Pull the cover back toward the motor
and lift off.

5. Do notdisturb the relationship between
the two halves of the slip joint.

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
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{Figure 57). The shaft and tube must
be reassembled with 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.

. Auto Electric Control (AE)

The AE actuator is linked to the oscillating
housing by universals and a reciprocating
shaft. (Figure 58). There is also an
external handwheel which can be engaged
for manual adjustment.

Fig. 58

Removal {(Ncn-Explosion Proof)

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

2. Make sure the stroke length indicator
registers zero.

3. Remove the cover screws.

4. Lift the cover slightly and hold the
shaft horizontal to prevent binding.
Pull the cover back towards the motor
until the diamond screw shaft is
disengaged from the actuator.




Reinstallation (Non-Explosion Proof})

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

2. If the diamond shaft is dry, lightly coat
it with 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). Be sure the stroke
length indicator remains at zero.

4. Replace the cover screws.
Removal (Explosion Proof)

On 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 vertical.
[t may be necessary to remove
pressure from 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 pin will come loose, don't
allow them to fall into the gearbox.
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Reinstallation (Explosion Proof)

1. Check to see that the block inside the
cscillating housing is at the top by
wrning the miter gear clockwise.

2. If the end of the shaft is dry, coat it
with 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
in place and that the stroke length
indicator 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 actuater 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.

Fig.59



Removal

1. Disconnect the power to the drive
motor and the air supply and air signal
to the actuator.

2. Remove one of the plexiglass covers
from the actuator mount.

3. The stroke length indicator should
register zero.

4. Remove one of the cotter pins and
drive the pin out of the clevis. The
actuyator and cover can now be
removed.

Reinstallation
1. The gearbox cover must be in place.

2. Clean the bottom surface of the
actuator mount and mating surface of
the gearbox cover. Use a gasket
compound on one of the surfaces.

3. Place the actuator assembly on the
pump and instail the lock nuts.

4. Make sure the clevis has not rotated.
The holes for the clevis pin must be
perpendicular to 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. Now
turn the rod 1 turn counter-clockwise
and reconnect it to the clevis. This
positions the block just off the top of
the housing to prevent stressing the
parts at 0% stroke setting.

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

REPLACEMENT PARTS
. PULSA Series KOPkits Program

PULSA Series KOPkits contain all
replacement parts normally used in a
preventative maintenance program.
(PULSAlube oil is also available for
preventative maintenance programs. See
Section on Equipment Start-up). There is a
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specific KOPkit for every PULSA Series
pump model. Each KOPkit is vacuum sealed
to keep the parts clean even when stored
for extended periods of time. All PULSA
Series pumps shipped since June 1985
have the KOPkit number on the pump
nameplate, the specification data sheet and
Puisafeeder order documents. KOPkits can
also be selected from the technical data
sheet shipped with the pump or by a
Pulsafeeder representative.

. Ordering KOPkits or Parts

When ordering replacement parts alway

- specify: ‘

*

Pump model and serial number
{stamped on pump nameplate) e.g.,
7120-S-AE with S/N 8604146-1.

Part name and part number from the
PULSA Series part list. Add the part
number suffix that designates the
material of construction of the wet end.
(Note: PULSA Series part numbers
begin with the letter "W" e.g.,
WO0394136-HYP).

.

¢




TROUBLE SHOOTING CHART

Difficulty

Pump Does Not Start

Na Delivery

Low Delivery

Delivery Gradually
Drops

Probable Cause

1.Coupling disconnected
2.Faulty power source
3.Blown fuse, zircuit breaker
4.Brokan wire

5.Wired impreperly

6.Pipe line blockage
7.Shutoff valves closed

1.Mator not running

2.Supply tank empty
3.Lines clogged
4.Closed line valves
5.Ball check valves held
open with solids
6.Vapor lock, cavitation
7 .Prime lost
8.Strainer clogged

9.Hydraulic system
under-primed

1.Motor speed too low

2.Check valves waorn 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

1.Stroke adjustment creeping

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 by contamination

8.Hydraulic Makeup Valve
improperly set

9. Supply tank vent plugged
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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.
diagram.

Fill with liquid

Clean and flush

Open pipeline valves

Check wiring

Clean-inspect

Increase suction pressure

Reprime, check for leak

Remove and clean. Replace screen if
necessary.

Refer to Pages 22 and 23

Check wvoltages, hertz, wiring, and
terminal connections. Check
nameplate vs. specifications

Clean, replace if damaged

Refer to Pages 29 and 30.

Evaluate and correct

Lower viscosity by increasing product
temperature. Increase pump size
and/or piping.

Increase suction pressure. Cool
product as necessary.

Inspect and replace if

deteriorated. Refer to Pages 31-34

Consult factory. Replace worn
parts.

Clean, replace if damaged

Locate and correct

Clean or replace screen

Check viscosity

Correct for bypass valve leakage
Inspect and replace if

deteriorated. Refer to Pages 31-34
Refer to Pages 28 and 29.

Unplug vent



=~

iffi
Delivery Erratic

Delivery Higher
Than Rated

Pump Loses Cil

Air Continuously
Bleeds From
Automatic Bleeder

Noisy Gearing,
Knocking

Piping Noisy

Motor Overheats

Probable Cause

1.Leak in suction line

2.Product cavitating

3.Entrained air or gas in
product

4.Motor speed erratic

5.Fouted check valves

1.Suction Pressure higher
than discharge pressure

2.Discharge piping too small

3.Back pressure valve set
too low
4 Back pressure valve leaks

1.Diaphragm ruptured
2.Leaky oil seal

3.Cover gasket leaks

4 .Pump head gasket leaks

5.Gear box overfilled

1.0il in reservoir low
2.Hydraulic Bypass Valve
operating each stroke
3.Suction pressure too low
4 Breakdown of oil,
temperature high

1.Discharge pressure toco
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

1.Pipe size too small

2.Pipe runs too long

3.Surge chambers full of
liquid

4 No surge chambers used

1.Pump overloaded

2.0il too viscous

3.Low voltage

4 .Loose wire
5.Mechanical binding
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Remedy
Locate and correct

Increase suction pressure
Consuit factory for suggested
venting

Check voltage, hertz

Clean, replace if necessary

Install back pressure valve

or consult factory for piping
recommendations.

Increase pipe size-install PULSAtrol at
pump in discharge line

Increase setting
Repair, ciean, or replace

Replace

Replace

Replace or tighten

Replace-tighten pump head bolts, seal
with permatex

Remove excess oil

Refill to correct level

Refer to Pages 28 and 29.
Increase pressure

Change oil type, consult factory

Reduce pressure or discharge

pipe size

install PULSAtroi

Replace

Replace gears

Adjust hydraulic bypass valve (see
Pages 28 and 29).

Shim for thrust

Tighten or replace assembly

Readjust (see Page 28 and 29).

Increase size of piping. Install
PULSAtrol.

Install PULSATtrol in line

Recharge with air or inert gas.

Replace diaphragm and recharge if
PULSAtrol being used

install PULSAtrols

Check operating conditions against
pump design

Use lighter grade oil

Check power supply

Trace and correct

Check gearbox mechanism




APPENDIX | PIPING CALCULATIONS

SUCTION HEAD REQUIREMENTS

All reciprocating metering pumps reguire a net
positive suction nead (NPSHzs as shown in
Table 1. The NPSHa is defined as the pressure
required above the absolute vapor pressure of
the process fluid at the pumping temperature.
This pressure is required at the 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
NPSH: is one of the requirements necessary to
assure metering accuracy.

Table 1. NPSHg values

NPSHg Pulsar Pulsa
English {psi) | 3 5
Metric (bar) 0.21 0.35

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

Equation 1. For fluid viscosity below 50
centipoise.
LRG
NPSH, =P, = Py ~ P, (SR(?)
C, d-
Equation 2. For fluid viscosity above 50
centipoise.

L L
LRG2), L0

f
|
NPSH, =P, + P, - P, —\j ) e

)2

The variables used in Equations 1 through 4
must be in the units shown in Table 2 for the
constants listed below to be used correctly.
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Table 2. Unit sets and constant values for use
in Equations 1 through 5.

Units Set
Variable
English Metric
NPSH psi bar
P. psia bar(a)
P, psi bar
P, psia bar{a)
Ls feet meters
R strokes/mi | strokes/mi
n n
no units no units
Q gallons/hr liters/hr
inches millimeter
s
M centipoise centipoise
Lo feet meters
P psi bar
P psi bar
Ve feet/sec meters/sec
C, 24,600 640
C, 45,700 1.84
C, 46.8 0.91
Note: If piping sizes vary throughout the

suction line, different additive values may be
used for the pressure losses attributed to the
liquid’s acceleration and deceleration. Use the
last term of Equation 1 or 2 as many times as
needed in the equation to adjust for different
lengths of different pipe diameters in the
suction line. (Everything but the pipe length
and diameter will stay the same in 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 NPSH, and
the vapor pressure (Py) must be greater than
the values shown in Table 3.

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

MSH Pulsar Pulsar* Pulsa
English, 5 7.5 9.5
(psia)

Metric, 0.35 0.53 0.66
{bar(a))

Pulsar Pump with PULSAlarm leak detection
diaphragm.

APPENDIX Il OIL SPECIFICATIONS
PULSAlube #1

For service 40°F to 280°F

Typical Characteristics:
APl Gravity = 28-30
Viscosity SUS @ 100°F = 450
Viscosity SUS @ 210°F = 73-78
Viscosity Index = 95-160
Pour Point = 15° to -25°F
Four Ball Wear Test:
1800 RPM, 20 KG Load,130°F,1 Hr. =
0.30 MM 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:
Exxon Std. Oil - Nuto Series
Shell Oil - Tellus Series
Texacc - Rando Series (Suitable only

SYSTEM BACKPRESSURE

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 flow
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
or4,

Equation 3. For fluid viscosity below 50
centipoise.

L,RGQ

-

P, = ( ) + P, x P,

1

Equation 4. For fluid viscosity above 50
centipoise.

L.RGQ . L .
(DRQ)“( DuQ)"PPiPH

P, = - :
\ Cd*  cd Q

PULSAlube #5

For adverse temperature conditions
Service range 40 to 400°F

Typical Characteristics:
API| Gravity = 34
Viscosity SUS @ 100°F = 150
Viscosity SUS @ 210°F = 46
Viscosity Index = 135
Pour Point = 65°F
Four Ball Wear Test:
1800 RPM, 40 KG Load, 200°F, 1 Hr =
0.40 MM Scar Diameter
OK Timken Load =60 - 70 |bs
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 lil BOLT TORQUE RECOMMENDATIONS

FOR MODELS WITH METAL HEADS AND TFE DIAPHRAGM (1)

REAGENT HEAD BOLTS TIE BAR BOLTS

Reagent # Bolts and Thread | Torque (2) # Bolts and Thread Torque (2)

Head # | Size FT-LBS | N-M Size IN-LBS | N-M
w201544 8 * 5/16-18 5.8 i 7.9 2 *1/4-20 12.2 1.4
w203344 12 *1/213 21.7 29.4 2 *5/16-18 50.7 5.7
w205343 12 * 5/8-11 41.4 56.1 2 *5/16-18 81.0 9.2
w201983 8 * 3/8-16 11.3 15.3 2*5/16-18 29.7 3.4
w205699 8 *1/2-13 21.0 28.5 3 *3/8-16 49.7 5.6
w203017 10 * 3/4-10 100.8 136.7 2 *1/213 265.0 30.0
w202420 6 *1/2-13 23.7 32.1 2*1/2-13 49.0 5.5
w209786 6 *1/2-13 23.7 32.1 2*1/2-13 140.3 15.9
w204938 12 * 5/8-11 50.8 68.9 2*1/2-13 168.0 19.0
w203806 6 * 3/4-10 89.7 121.6 2*1/2-13 180.4 20.4
w205341 6 * 3/4-10 38.2 51.8 2*1/213 48.1 54

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 Stee! Socket Head Capscrews only, with lubricated threads.
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FOR MODELS WITH METAL HEADS AND METAL DIAPHRAGM (1)

REAGENT HEAD BOLTS TIE BAR BOLTS

- Reagent # Bolts and Thread | Torque (2) # Bolts and Thread Torque (2)
Head # Size FT-LBS | N-M Size IN-LBS | N-M
W204524 | 6 *3/8-16 8.3 11.3 2+ 1/4-20 12.2 e |
W204335 | 12 * 1/2-13 18.4 25.0 2 *5/16-18 50.7 5.7
W208287 | 12 * 5/8-11 34.4 46.1 2 *5/16-18 76.0 8.6
W205117 | 8 * 7/8-9 1204 | 163.2 | 2*3/8-16 152.2 17.2
W204537 | 6 * 1/2-13 17.2 23.3 2+ 1/4-20 7.1 0.8
W204331 | 8 * 3/4-10 49.8 67.5 3+ 3/816 27.4 3.1
W205505 | 8 * 1-1/8-7 249.0 | 3376 | 2*1/2-13 121.8 13.8
W205011 | 10 * 1-1/4-7 369.0 | 5003 | 2*1/2-13 203.0 | 22.9
W204241 | 8 * 1/2-13 27.7 37.6 2+1/2-13 26.9 3.0
W205799 | 12 * 3/4-10 68.1 92.3 2*1/2113 66.3 7.5
W205533 | 10 * 1-1/8-7 217.6 | 295.0 | 2*1/2113 117.6 13.3
W205144 | 10 * 1-1/2-6 653.9 |886.6 | 2°*1/2-13 265.0 | 29.9 Q
W205631 | 8 * 3/4-10 73.8 100.0 | 2 *1/2-13 49.0 5.5

- || W205137 | 12 *1-1/4.7 281.0 |381.0 | 2*3/4-10 252.0 | 28.5
W206986 | 8 * 3/4-10 77.4 | 1049 | 2+1/2113 80.2 9.1
W207481 | 8 1-1/4-7 290.1 | 3933 | 2*1/2-13 180.4 | 20.4

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, with lubricated threads.
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FOR MODELS WITH TFE/PVC HEADS AND TFE DIAPHRAGM (1)
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4
-
REAGENT HEAD BOLTS TIE BAR BOLTS
Reagent # Bolts and Thread | Torque (2) # Bolts and Thread Torque (2)
Head # Size Size
FT-LBS N-M IN-LBS ‘ N-M
Ww204374 8 *5/16-18 1.5 2.0 2*1/4-20 3.0 0.3
w203668 4 * 3/8-16 5.9 8.0 2 *3/8-16 9.3 1.1
wW204785 6 *1/2-13 10.2 13.8 2*1/2-13 21.0 24
wW209925 6 *1/2-13 8.8 11.9 4 * 3/8-16 17.8 2.0
w204008 6 * 3/4-10 29.9 40.5 2 *5/8-11 68.0 7.7
w204829 6 *3/4-10 47.7 64.7 2*1/2-13 90.6 10.2
FOR MODELS WITH HYDRATUBE HEAD AND METAL VALVES (1)
REAGENT HEAD BOLTS TIE BAR BOLTS
Reagent # Bolts and Thread | Torque (2) # Bolts and Thread Torque (2}
Head # Size Size
FT-LBS N-M IN-LBS N-M
w094147 8 *5/16-18 5.8 7.9 2 *5/16-18 15.2 1.7
w094544 4 * 3/8-16 9.8 13.3 2 * 3/8-16 15.5 1.8
w094689 4 *1/2-13 22.9 31.0 2*1/2-13 52.1 5.9
wW096319 4 * 3/4-10 67.3 91.2 2*1/2-13 90.2 10.2
FOR MODELS WITH HYDRATUBE HEAD AND TFE VALVES (1)
REAGENT HEAD BOLTS TIE BAR BOLTS
Reagent # Bolts and Thread | Torque (2) # Bolts and Thread Torque (2)
Head # Size Size
FT-LBS N-M IN-LBS N-M
w094147 8 * 5/16-18 1.5 2.0 2*5/16-18 3.8 0.4
w094544 4 * 3/8-16 5.9 8.0 2 * 3/8-16 9.3 1.1
w094689 4 *1/2-13 15.2 20.6 2*1/2-13 47.5 5.4
w094689 4 *1/2-13 15.2 20.6 4 * 3/8-16 17.8 2.0
w096319 4 * 3/4-10 449 60.9 2*1/213 54.8 6.2
——————— |
s-‘ 1. Reagent heads in these categories can be referenced by the # of bolts and thread size.
N 2. Torque values are for Grade 8, Carbon Steel Socket Head Capscrews only, with lubricated threads.



APPENDIX IV PULSAFEEDER ACCESSORIES

1. PULSATROL INSTALLATION, OPERATION AND REMOVAL INSTRUCTIONS ‘
A The PULSATtrol 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 aimost linear.
INSTALLATION
Figures 60 aand 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.
PULSAtrol
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Fig. 60 aand 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. ‘
‘-
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PROCEDURE
Pre Charge Procedure for Discharge Installation
1. Calculate the precharge pressure

Mean Line Pressure (PSIG}

+ Atmospheric Pressure

Absolute Pressure (PSIA)

x Precharge Percentage (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 PULSAtrol in stream.

B. Suction Installation (Fiooded 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 puises. 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 Installation

—

Isolate accumulator from line.

Carefully drain off process fluid by opening a drain valve (see recommended piping
arrangement, attached).

Apply 5-10 psi precharge pressure (additional liquid may drain as diaphragm moves).

Close drain valve.

Bleed off all pressure on the PULSAtrol.

Open the valve to put PULSAtrol in stream.

Push in on the stem of the charging valve during the discharge stroke of the pump and release
during the suction stroke.

Continue this for about 10 times and observe the compound gauge. As accumulator functions,
the needle will go from pressure to vacuum.

NOU AW N

©

C. Suction Installation {Suction Lift)

Consult your PULSA Series representative or the factory for details.
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1. 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 from product. This diaphragm seals directly on a replaceable seat.

Be sure to install with fiuid flow in direction of arrow on valve body. If arrow is missing from
plastic valve body, install with flow exiting out center hole of valve body.

ADJUSTMENT SIREW

LOCKNUT

Fig. 61




MAINTENANCE LOG

Pump Model Serial #

Gear Ratio Maximum Flow
Piston Diameter Maximum Pressure
KOPkit

All the above information can be obtained from the pump nameplate. Refer to the Pump Specification
Data Sheet for additional infcrmation.

I Date Serviced By Maintenance Performed
I
Ti
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Diaghragm
Metering Pumps

KOPkits

Keep-On-Pumping kits save you money and time

Pulsafeeder has built a reputation
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
tevel of efficient and uninterrupted
service from your PULSA Series
pumps.

For each PULSA Series pump
model you purchase, there is a
unigue KOPkit—a pre-packaged set
of spare parts A KOPkit contains all
the parts which experience has
shown require periodic replacement

to assure reliable operation.

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:

a When you need a part, you've got
it! You can cut downtime and
production loss from days to
minutes.

= You save 5% on the price of a
KOPkit compared to the total
price of individual component
parts.

a When you purchase it with the
pump, you save an additional
5% on the KOPKkit.

A KOPXkit 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
selected, its KOPkit can easily be

quoted and ordered, since its price
is automatically determined.

Just consult your Representative for
pricing.

Identifying a KOPkit

The KOPkit part number is stamped on the
pump nameplate. The KOPkit number is also
shown on the Specification Data Sheet and
Pump Order Acknowledgment.

Al sy &y

/1 o Ill-)ll"::":"

A Unit of IDEX Corporation

Quality System I1SO9001 Certified

MODEL

GEAR RATIO
PISTON DIA.
KOPKIT NO.

Q

PULSA 680,

DIAPHRAGM METERING PUMP

KPC3AGIHACC

i omrrrnen A
AMruLoHrcLuocn
A Unit of IDEX Corporation

SERTAL
MAX . FLOW
MAX . PRESS.

®)

Engineered Pump Operations
2883 Brighton-Henrietta Town Line Road, Rochester NY 14623

716-292-8000 * Fax 716-424-5619

Technica Shee! 18C

\OF X CORPORATION
Printec n USA.
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s QRIGINAL == bt a 716-292-8000'Fa1716-4.24-561§

CUSTOMER . DATE MODEL NO. QUANTITY
CORP J 9/22/97 7440-S-E 1
CUSTOMER PURCHASE ORDER NO. SERIAL NO. ORDER NO
K2237 ' 97731331 C773133
IQUE Wcusrowsa TEM NO. QUOTATION REFERENCE NO.
°FBDBRAACCCO0012 MCKESSON SITE ‘ 630-0059-97

SODUCT MM (Waters/Fertilizer Mix © PUMPING TEMPERATURE AMBIENT
SPECIFIC GRAVITY 1.00 | VISCOSITY @ PUMPING TEMP 28.00 SsU
VAPOR PRESSURE @ PUMPING TEMPERATURE

FLOW. MAX. 285,000 FLOW MIN GPH

OPERATING PRESS. (1) (MAX) 80,000 PS]GSUCTIONPRESS (2)
SOLID CONCENTRATION ..

SOLID SIZE

JOB CONDITIONS

(1) MUST BE AT LEAST 5 PS! ABOVE SUCTION PRESSURE (2) MUST BE AT LEAST 8.5 PSIA AND 5 PSI ABOVE VAPOR PRESSURE

COMMENTS __ PUMP TEMP: AMB, (70) DEGREE F

RATED CAPACITY 285.000 GPH i PUMP ASSEMBLY NO. PFBDBRAACCC

RATED PRESSURE ~_ 80.000 PSIG ;. MULTIPLEX HEAD . ’

HYD. BY-PASS VALVE SETTING 80.000 PSIG | PISTON SIZE, DIAM. 3.000 INCHES

VALVE TYPE BALL ! STROKE LENGTH 1.450 INCHES

SUCTIONVALVEQTY. | sSzE 1.500 INCHES | STROKE RATE 114.0 SPM

DISCHARGE VALVEQTY | sz 1.500 INCHES | GEAR RATIO 10.0:1

CONNECTION SIZE: SUCTION 2,500 INCH/NPT DISCHARGE 2 .500 INCH/NPT

VALVE 316 i VALVE & CAP GASKETS TEFLON (VIRGIN) REAGENTHEAD 31 6

VALVE SEAT 31§ ; DIAPHRAGM GASKETS NONE REQGUIRED DIAPHRAGM TEFLON (VIRGIN)

VALVE CAP&GUIDE 316 | INTERMEDIATE FLUID NONE REQUIRED

HYDROSTATICTEST T vzs ¢ NC WITNESSED TEST _ YES X NO ' CALIBRATION TEST — ves X NO | INSPECTION —ves X NO

OTHER : REMOTE HEAD - | LEAXK DETECTION

All pumps receive a dynamic performance test for rated capacity/pressure test prior to shipment.
TAG PUMP: MCKESSON SITE - SYRACUSE NEW YORK SECO S/0 36908

For Standpy Spares Kit. Order KOPKIT: KPFBDBRAACC

EXTERNAL MANUAL STROKE ADJUSTMENT

il .750 voLTs  $18/230 ~Z 60 PHASE 1 “ac X oC

2PM 1140 FRAME 56 MEG STK

ENCLOSJRE XP MINIMUM SERVICE FACTOR IS EQUAL TO 1 C

PUMP COPY



DATE 9/22/97
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PULSAFEEDER DIVISION

2883 BRI-HEN TL RD
ROCHESTER, NY
(716-292-8000)

14623

* ORIGINAL =«

CUSTOMER NAME KINEFLOW CORP

CUSTOMER P.O.

QUANTITY

B B B 3 D D R P I R R R R M R R NE B OHHOHNNHE NN BN PP
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LEVEL
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PAGE 1
OUR ORDER NUMBER - C773133
PUMP NUMRBER - PFBDBRAACCC0012
SERIAL NUMBER 9773133-1
7440
REP: 63000

PARTS LIST

ITEM NUMBER

PFBDBRAACCC
wW209840-316
W041472-316
W094691-TFE
W096325-000
W202944-316
W202946-316
W202946-X15
W202947-316
W089210-X15
W202966-TFE
W209786-316
W209786-X15
W770071-STA
W770158-STA
wW209861-000
W202398-000
wW208201-000
W202463-000
W202505-000
W771003-010
W209855-000
W049855-NTR
W055785-000
w092589-000
W092550-000
W022581-000
W0582592-000
W052719-000
W082720-000
W0S82772-000
W0S84026-000C
wW096821-000
W202460-0AC
W202460-000
W202460-X01
W203185-000
wW202509-000

ITEM DESCRIPTION

7440 EXT. *10:1FMMP 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
SEAT,VALVE 1.50 B O H STD
GUIDE,VALVE 1.50 B O
GUIDE CSTG,VALVE 1.50 B O
CAP,VALVE 2.50 NPT M
CAP,VALVE 2.50 NPT M
GASKEP,0 RING 2.75 2.50 .125
HEAD,REAGENT 6.00 P S O 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 E,AP,N E
COVER, FRONT E,AE,AP,N E
DIAPHRAGM, COVER (FRONT) E

.25-20X1.00 SCREW FILHD 2PSTL
COVER ASSY,REAR (EXT) F
GASKET, O RING 2-C10

BREATHER, r ILTER
PIN,SHAFT ASSY 7120-E COVER

GEAR,REAR COVER (PINION)E,F,CG,I
HANDWHEEL , EXT E,F,G,I
SLEEVE,REAR COVER

G=ZAR,REAR COVER E,F,G,1I

SPUR GEAR,SHAFT ASSY 7120E COV
COUNTER,E & AE E,F,C

; -
SHEAFT,COVER EXT E,F,G, I
NAMEPLATE, STROKE SET 18888
COVER, REAR EXT N
COVER, REAR EXT E
COVER CSTG, REAR EXT Z,F
BEARING, CCVER EXT E,F,G,I
GASKET,COVER (REAR) E,F



CATE 9/22/97 * ORIGINAL * PAGE 2

PULSAFEEDER DIVISION OUR ORDER NUMBER - C773133
2883 BRI-HEN TL RD . PUMP NUMBER - PFBDBRAACCCO0012
ROCHESTER, NY 14623 SERIAL NUMBER 9773133-1
(716-292-8000) 7440
W CUSTOMER NAME KINEFLOW CORD REP: 63000

CUSTOMER P.O. K2237

PARTS LIST
QUANTITY RELATIVE ITEM NUMBER ITEM DESCRIPTION
LEVEL

1.000 4 W202775-000 U-JOINT,ADJ L E,F
1.000 4 W203204-000 OIL LEVEL GAUGE ASSY E,F
1.000 5 W200781-NTR GASKET, O RING 2-118
1.000 5 W203180-000 CAP,0OIL FILL 20,60,80,R1

1.000 5 W203202-000 DIP STICK ALL-7120

1.000 4 W207459-000 GASKET, COUNTER E,F,G,I
1.000 4 W209821-000 ADJUSTMENT SHAFT SLEEVE 7440
1.000 4 W770007-STA 08-32X .88 SCREW SKHD 8PSTA
2.000 4 W771000-188 4-07X .18 SCREW DRIVE 0188
2.000 4 W771001-032 #05-40 X .38 SCREW RDHD 2PSTL
4.00¢C 4 W771003-010 .25-20X1.00 SCREW FILHD 2PSTL
1.000 4 W771004-002 £-32X .12 SCREW SETSC 80STA
1.000 4 W771004-030 .25-20X .38 SCREW SETSC 80STA
1.000 4 W771005-STL 8 FLT WSHR, TYPE B REG PSTL
1.000 4 W772105-STL g8 REG LOCK WASHER PSTL

s 1.000 4 W771206-003 .054-S X .50 ROLL PIN 5STA

2.000 4 W771206-004 .0%4-S X .62 ROLL PIN 5STA
1.000 4 W771206-005 .094-5 X .75 ROLL PIN S5STA
1.000 3 Ww205858-000 CONTROL COMMON PARTS 7440
1.3500 4 W032571-00C CROSSHEAD E,F
1.200 4 W0322874-00C PIN, CROSSHEAD E
2.000 4 W078200-001 GASKET,O RING (NITRILE) 2-018
1.000 4 W20S755-0CC PIN, CONNECTING ROD E,F
1.C200 4 W205643-00C HAIRPIN CCTTER CLIP

1.C00 4 W771004-01C 8-32X .25 SCREW SETSC 8CSTA
2.000 4 W771004-051 .28-16X .50 SSCr, FDP 8CSTA
Z.C00 3 W205860-000 HOUSING ASSY, (EXT) 7440
1.000 4 W032935-001 HOUSING, (=XT) E,F
1.200 4 W032861-00C DIN,HOUSING ADJ. =, F
>.2C0 4 WC322868-00C RO, CONNZZTING (FRONT) E,F
>.28¢C 5 W0322568-X02 ROD,CONNECTING (FRCNT)CSTG =, F
.20 4 W023113-00¢C BLOCK,HOUSING E,F-
.23C 5 W0332213-X02 BELOCK,HOUSING CSTG E,F
1.280 4 W054520-00C .3E8-18 FLEXLOC NUT

1.200 4 W052583-000 ADAPTOR, EOUSING/GEAR E,F,G
1.200 4 W092584-00C BRACKET,AC..SHAFT 7120-HOUSING
1.0C0 4 W0S2585-000 SHAFT FOR TOP OF HOUSING 7120E
1.20C 4 WCS2585-00C SHAFT,BLCCX ADJ E,F
1.200 4 W0E2714-000 GCEAR ADS-WZIRM FCOrR 7220 HOUSING



ATE 9/22/97

PULSAFEEDER DIVISION
2883 BRI-HEN TL RD
+  ROCHESTER, NY 14623
(716-292-8000)

“WwrCUSTOMER NAME KINEFLOW CORP

PARTS LIST

Wz2TS3909-000

CUSTOMER P.O. K2237
QUANTITY RELATIVE ITEM NUMBER
LEVEL
1.000 4 W092715-000
1.000 4 W202774-000
1.000 4 W209820-000
1.000 4 W770007-STA
1.000 4 W771206-002
2.000 4 W771206-004
1.000 4 W771206-009
1.000 4 W771206-012
1.000 4 W771206-036
1.000 W209870-A24
1.000 3 W209782-000
1.000 4 W202223-X07
1.000 3 W209830-000
1.000 4 W094692-P00
1.000 3 W209846-000
w 2000 4 W034859-000
1.000 4 W035172-000
2.000 4 W035173-000
1.000 4 W055147-000
1.000 4 W209800-000
1.000 3 W209857-024
1.000 4 W205809-000
1.000 4 W209832-000
1.000 3 W209864-000
1.000 3 W209865-A00
1.000 4 W038174-STL
1.000 4 WC50359-000
1.000 4 W096477-000
1.000 4 W203378-000
2.200 4 W203379-000
1.000 4 W209835-000
.000 4 W205838-000
2.000 & W205835-000
1.000 4 W209841-000
1.000 4 W209842-000
1.000 4 W205862-000
1.000 4 W209863-CU0
1.000 4
500 4 W772261-STL

ITEM DESCRIPTION

GEAR, HOUSING ADJ E,F,G

U-JOINT,ADJ L E,F

ADJUSTMENT SLIP SHAFT 7440
08-32X .88 SCREW SKHD 8PSTA
.094-5-X .31 ROLL PIN S5STA

.084-8 X .62 ROLL PIN 5STA

.125-8-X .56 ROLL PIN 5STA

.125-8-X .87 ROLL PIN 5STA

.187-8-X 2.25 ROLL PIN 5STA
HEAD ASSY,PUMP 100 P 3.00 G40
GEARBOX (1.50-3.00 PSTN) F
GEARBOX, CSTG E,F
INSERT,DISH 6.00 DISH P
INSERT,DISH 6.00 DISH P
PISTON ASSY,3.00 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 6.00P 3.00 PF
CYLINDER, 3.00 DIA. P F
HEAD,PUMP 6.00 P 1.50-3.00 PF
GASKET, HEAD (PUMP) 7440
VALVE ASSY,HYDR BYP 0- 160
BALL
SPRING, HBV F
GASKET, STAT-O- SEAL .38
GUIDE,SPRING (HBV)
SUFPORT, SPRING (HBV) C
GUIDE, HBV F
BODY,HBV .38-16 F -
SEAT,VALVE .62 B O
GASKET,0 RING (NITRILE) 2-023
GASKET,0 RING ’NITRILL) 2-015
CAP, HMV
GASKET, FLAT 1.375 1.130 .031
.38-16 X 1.75 TFL-HHCS HEXHD
3E-16 NUT HEXJAM PSTL

ORIGINAL = PAGE 3
OUR ORDER NUMBER - C773133
PUMP NUMBER - PFBDBRAACCCO0012
SERIAL NUMBER 9773133-1
7440
REP: 63000



.ATE 9/22/97 ' * ORIGINAL +* PAGE 4

PULSAFEEDER DIVISION OUR ORDER NUMBER - (C773133

2883 BRI-HEN TL RD | PUMP NUMBER - PFBDBRAACCCO012
ROCHESTER, NY 14623 SERTAL NUMBER 9773133-1
(716-292-8000) 7440
W ~JSTOMER NAME KINEFLOW CORP REP: 62000

CUSTOMER P.O. K2237

PARTS LIST
QUANTITY RELATIVE ITEM NUMBER ITEM DESCRIPTION
LEVEL

1.000 3 W208869-000 PUMP HD/PISTON COMM PARTS 7440
1.000 4 W053396-000 ADAPTOR,BLEEDER .38 NPT

1.000 5 W773965-212 .38 PIPE PLUG HEXHD SOLID STL
1.000 4 W200267-000 .12NPT CLOSE NIP SCHS80 STL
1.000 4 W208070-000 VALVE ASSY,HYDR MAKE-UP CDEUV
1.000 5 w208070-001 VALVE ASSY,HYDR MAKE-UP CDEUV
1.000 5 W210432-000 SPRING, HMV 680
3.000 5 W210433-000 SPACER,HMV .297X.206X.031 STL
1.000 4 W208383-000 VALVE ASSY,AIR BLEEDER

1.000 5 W032575-CUO0 GASKET, FLAT .312 .083 .01s6
1.000 5 W046646-STL VALVE,BALL .250 DIA

1.000 5 W059657-000 SEAT,AUTO BLEED VALVE ALL
1.000 5 W059658-STL VALVE,BALL .125 DIA

1.000 5 W082147-000 SCREW, AUTO BLEED BODY ALL
1.000 5 W771206-043 .062-5-X .75 ROLL PIN 5STA

wr 1.00C 5 W772602-001 04 OD X 02PT TUB FITG I

1.000 4 w205885-000 NAMEPLATE, PUMP F
2.000 4 W770028-STA .25-20X2.25 SCREW SKHD 8PSTA
2.00¢0 4 W770069-STA .50-13X1.25 SCREW SKHD B8PSTA
£.0C¢C 4 W771000-188 4-07X .18 SCREW DRIVE 0188
1.000 4 W771543-MIR .50X .38THD RED BUSHING 300LB
1.00¢C 4 W772585-004 .50 PIPE PLUG SOCHD STA
1.000 4 W772602-001 04 OD X 02PT TUB FITG I
1.C28 4 W772603-001 04 OD X 02PT TUB FITG I
1.0C0 4 W772603-003 04 OD X Q02PT TUB FITG 270P I
2.00¢0 4 W772618-001 08 OD X 06PT TURB FITG 169P I
3.0C2¢C 4 W773563-005 .250DX.040WALL TUBE POLYFLO
1.0C0 4 W773963-013 .500DX.062WALL TUBE 88-P PPL
1.C2C 4 W773%65-007 .50X .12THD R.BUSH. 150LB STL
1.02° 2 w209874-010 GEAR ASSY,10.0:1 SPLX 7440
1.¢07032 3 w209871-010 WORM SHAFT ASS'Y 10:1 7440
1.CC¢C 4 W209814-000 BEARING, WORM (TIMKEN) FRONT F
1000 4 W205815-000 BEARING,WORM (TIMKEN) REAR 3
1.6C2¢C 4 w205828-010 WORM SHAFT ~g:1 7440
1.022 3 W2098872-010 SEAFT ASSY, E=ECC 10:1 7440
2.000 4 wW209810-000 BEARKING, ECC !TIMKEN) F
1.00C°C 4 W209811-000 ECCENTRIC 7440
1.0cC2 < wW2C3812-000 ECCENTRIC SHAFT 7440
1.027 4 W202822-000 SCACEIR,ECCENTRIC SHAFT 7440



JATE 9/22/97

PULSAFEEDER DIVISION

2883 BRI-HEN TL RD

ROCHESTER, NY 14623
(716-292-8000)

* ORIGINAL «*

W CUSTOMER NAME KINEFLOW CORP

CUSTOMER P.O. K2237

QUANTITY RELATIVE

LEVEL
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PARTS LIST

ITEM NUMBER

w209827-010
w209827-F02
W209829-000
W210029-000
wW209873-000
W203216-000
W203216-003
W203216-005
wW203216-007
W203216-020
W2032325-000
W2059813-000
W209816-000
W2058818-000
W205818-003
wW209818-005
wW205818-007
wW209818-020
W209824-000
W209824-X02
W770401-STL
W771205-005
W77308&-007
W209533-000
W042322-000
W202900-000
W202900-X07
W203223-000
W203224-000
W770400-STL
W77041C-STL
W770422-STL
W77045¢-STL
W77100&-8STL
W771107-STL
W773118-016

KIT, ORDER KOPKIT

PAGE 5
OUR ORDER NUMBER - C773133
PUMP NUMBER - PFBDBRAACCC0012
SERIAL NUMBER 9773133-1
7440
REP: 63000
ITEM DESCRIPTION
WORM WHEEL 10:1 7440
GEAR, FORGING G12-30
SPACER,WORM WHEEL 7440

.18 X 1.88 SQUARE KEY HT CRS
COM PARTS,GEAR ASSY SPLX 7440
SPACER, SHIM PACK CAM/ECC E,F

SPACER,SHIM .003 E,F
SPACER,SHIM .005 E,F
SPACER,SHIM .0075 E,F
SPACER,SHIM .020 E,F
SEAL,OIL (WORM SHAFT) E,F
ECCENTRIC BEARING BLOCK 7440
WORM SHAFT BEARING CAP 7440
SHIMS PACK-WORM SBAFT BRG CAP

WORM CAP SHIM .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

.28-20X .75 BOLT HEXHD 2PSTL

.25020DX .50 DOWEL PIN 0188
.1% X 1.00 SQUARE KEY STL
BASE ASSY, 56 C F
COUPLING, .€2 .6z U L-070
BASE E,F, W
BASE, CSTG E,F

GUARD,CPLG 3.62Z 4.25 R1.50
GUARD EXT,CPLG R1.72

.25-20X .62 =CLT HEXHD 2PSTL
. -18X .75 2CLT HEXHD 2PSTL
1 -28X1.00 BOLT HEXHD 2PSTL
-20X .50 =2CLT HEXHD 2PSTL
FLT WSHR, TYPE B REG PSTL
.21 REG LOCK WASHER PSTL
3/4,115/230,1240,56XP ,1/60

3N W W
AN B
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KPFEDBRAACC *x k%



PULSA Seri B Er
| eries:  Em
SUPERSEDES: os/01/91
- PULSAlube TECHNICAL DATA
PULSAlube #1

Service Range

For service 40°F to 280°F

Nearest Commercial Eguivalent

Exxon - Nuto Series

Shell - Tellus Series

Texaco - Rando Series

Gulf - Harmony Series

Tvpical Characteristics

AP] Gravity - 28 - 3Q

Viscosity SSU @ 100°F - 450 - 700

Viscosity SSU @ 210°F - 73 -78
- Viscosity Index - 95 - 160 .

Pour Point - 15° 10 -25°F

Four Ball Wear Test

1800 RPM 20K G Load, 130°F, | Hr

Timken OK Load -
Rust Test ( ASTM D-665) -
Demulsibility Test (ASTM D-2711) -

Oxidation Test (ASTM D-2893) -

.30MM Scar Diameter
60 - 70 Ib.

Pass

Pass

Pass

RNLSAFEEDER' 2893 Brighton-Henrietta TL Road » Rochester, New York 14692 « Ph: 716-252-8000  Fax: 716-424-5619

A Unk of IDEX Corporation



BEAs AJUN: URMELE SZRVICES

PULSA Series: == &=

PULSAlube TECHNICAL DATA
-—
PULSAlube #5
Service Range

For adverse temperature conditions, service range -40°F to 400°F

Nearest Commercial Equivalent
Mobil - Mobil SHC 624

Typical Characteristics

API Gravity - 34

Viscosity SSU @ 100°F - 150

Viscosity SSU @ 210°F - 46

Viscosity Index - 135

Pour Point - -65°F

Four Ball Wear Test

1800 RPM, 40 KG Load, 200°F, | Hr - .40 MM Scar Diameter

Timken OK Load - . 60-70Lb.
W Rust Test (ASTM D-665) - Pass

Demulsitility Test (ASTM D-2711) - Pass

Oxidatier. Test (ASTM D-2863) - Pass

!

!
PexSAFEEDER’ 2863 Brighton-Henrietta TL Road - Rochester, New York 14692 « Ph; 716-292-8000 + Fax: 716-424-5619

Un# of IDEX Comporstion
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PULSA Series: g o

MATERIAL SAFETY DATA SHEET

.
PULSAlube #1

L IDENTIFICATION AND EMERGENCY INFORMATION

4

Product Name: PULSAlube #1

Suppiier - Pulsafeeder Inc., 2883 Bnghton-Hennetta Town Line Road. Rochester, NY 14623, (716)292-8000
Emergency Telepnone - (800) 424-8300, Chemuec (inguines (716) 461-8310)

Chemical Name - Petroleum Lubncating Qil

CAS Numpber - Compiex mixture, CAS not appiicabie

C.0.T. Hazard Class - N/A

D.C.7.1.D. Number - N/A

Laneling: NA

Miscellaneous: HMIS Code - Health - 1; Fire - 1; Reactvity - 0

I.  PHYSICAL DATA

Boiling Paint: 1BP > 200C
Odor: Bland petroleum type
Appearance: Light amber coiored fluid
Specific Gravity: (68° F) 0.86
Vapor Density (AIR=1): Not Determined
Evaporation Rate: Not Determined
apor Pressure: Not Determined

lubility in Water: Nil

ur, Congealing or Melfing Point: Not Determined
ph: Not determined
Percent Volatile by Vol.: Ni1 from open container after4 hrs. - @ 100° F

1. HAZARDOUS INGREDIENTS

This matenal is nct known to contain greater than 0.1% of any carcinogen required to be listed under OQSHA
Hazard Communication Standard (29CFR 1810.1200)

From 0.02-0.10 percent Long Chain alkenylamine

From 0.002-0.02 percent Long Chain alkenytamine

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 Lubrnication Oil Base Stock (CAS 64741-88-4)

Please note that the chemical identity of some or all of the above hazardous ingredients is confidential business
information and rs being withheid as permitted by 29 CFR 1910.1200 and various State Right to Know Laws,

‘PoxSAFEEDER" 2883 Brighton-Henrietta TL Road « Rochester, New York 14692 « Ph: 716-292-8060 « F:ax: 716-424-5619
1 Unk of IDEX Corporation
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MATSRIAL SAFETY DATA SHEET

- PULSAlube #1
. FIRE AND EXPLOSION HAZARD DATA

FLASH POINT (MINIMUM): »2C0 C(CCTy

EXPLOSIVE LIMITS: (APPROX. % BY VOLUME IN AIR) Nct getermined

EXTINGUISHING MEDIA AND FIRE FIGHTING PROCEDURES: Foam. water spray (fog), ary chemical,
carpon dioxae and vaporzng liquid type exungushing agents may all be suitabie depenaing on size of potential
size of fire and circumstances reiated to the sintuagon.

DECOMPCSITION PRODUCTS UNDER FIRE CONDITIONS: Fumes, smoke. carbon monoxde, sulfur oxdes,
alaenyaes and other decompositon products, in the case of incomplete combustion.

"EMPTY™ CONTAINER WARNING:

“Smoty” coriainers retain resicue (liquid ancsor vapor) and can be dangerous. DO NOT PRESSURIZE, CUT,
WELD. BRAZE. SOLDER, DRILL, GRIND OR EXPOSE SUCH CONTAINERS TO HEAT, FLAME, SPARKS
OR OTHER SOURCES OF IGNITION: THEY MAY EXPLODE AND CAUSE INJURY OF DEATH. Do not
attempt to clean since residue rs difficuit to remove. "Empty" drums should be compietely drained, properly
bunged and promptly returned to a3 arum reconditioner. All other containers should be disposed of in an
environmentally safe manner in compiiance with applicable government regulations.

V.  HEALTH HAZARD DATA

Variability among individuals

“ealth studies have shown that many petroleurn hydrocarbons and synthetic lubricants pose potential human

.ealth nsks which may vary from person to person. As a precaution, expasure to liquids, vapors, mst or fumes
_ould be minimized.

Effects of Overexposure (Signs and Symptoms of exposure): Prolonged or repeated skin contact may
cause skin rritaton.

Nature of Hazard: Proionged or repeated skin contact with this product tends to remove skin oils possibly
ieading to irntation and dermatiis. Product contacting the eyes may cause irntation.

Toxicity Information: Product has a low order of acute oral and dermal toxicity, but minute amounts aspirated
into the lungs dunng ingestion or vorniting may cause mild to severe puimonary injury and possibly death.

Pre-existing Medical Conditions Which May Be Aggravated By Exposure: None recognized.

Vi REACTIVITY DATA

This prcduct is stable and will not react violently with water. Hazardous polymenzation will not occur. Avoid
contact with strong oxidants such as liquid chiorine, concentrated oxygen, sodium hypochlorite or calcium
hypochlome. Oxdes of carbon, sulfur, phosphorous, calcium and zinc will occur on thermal decomposition.

.‘MSAFEEDEB' 2883 Brighton-Henrietta TL Road - Rochester, New York 14692 « Ph; 716-202-8060 « iélx: 716-424-5619
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vil. SPILL OR LEAK PROCEDURES
Steps To Be Taken In Case Material Is Released Or Spilled: Recover free product. Add sand, earth or qﬂjer
sutable absaorpent to spill area. Minimze sxin conact Keep product out of sewers and watercourses Dy diking

orimpounding. Advise authorites if product nas entered or may enter sewers, watercourses or extensive land
areas. Assure conformity with applicable governmental regul_aﬁons.

VIll. SPECIAL PROTECTION INFORMATION

VENTILATION

Use iocal exhaust to capture vapor, mist. or fumes, if necessary. Provide greater than 60 feet per minute hood
faca veloctty for confined spaces. Provide ventilation sufficient to prevent exceeding recommended exposure
imit or build-up of expiosive concentrations of vapor in air. Use explosion-proof equipment. No smoking or
open lights.

RESPIRATORY PROTECTION

Normally not needed at ambient temperatures. Use supplied-air respiratory protection in confined or enciosed
spaces, if needed.

PROTECTIVE GLOVES
se chemicai-resistant gloves, if needed, to avoid prolonged or repeated skin contact.
EYE PROTECTION
Use splash goggies or face shield when eye contact may occur.
OTHER PROTECTIVE EQUIPMENTY

Use chemical-ressstant gloves, avoid contaminatng regular clothing which could result in prolonged or repeated
skin contact.

1X. SPECIAL PRECAUTIONS

WORK PRACTICES/ENGINEERING CONTROLS

Keep containers closed when not in use. Do not handie or store near heat, sparks, flame or strong oxidants.

‘PexSAFEEDER" 2883 Brighton-Henrietta TL Road - Rochester, New York 14892  Ph: 716-282-8000 « Fax: 716-424-5618
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- PULSAIlube #1
IX. SPECIAL PRECAUTIONS {(CONTINUED)

PERSONAL HYGIENE

'l

Minimize breathing vapors, mist or fumes. Avoid prolonged or repeated contact with skin. Remove
contaminated clothing. Cleanse skin thoroughly after contact, before breaks and meais and at end of wofk
penod. Product is readily removed from skin by wateriess hand cleansers followed by washing tharoughly with

soap and water.

X. EMERGENCY AND FIRST AID PROCEDURES

EYE CONTACT

If splashed into the eyes, flush with clear water for 15 minutes or until irrtation subsides. If imitaton persists,
call a physician.

SKIN CONTACT

in case of skin contact, remove any contaminated clothing and wash skin with soap and water.
INHALATION

Vapor pressure s very low. Vapor inhalation under ambient conditions is normally not a problem. If overcome
by vapor from product immediately remove from expasure and call a physician. If breathing is irregular or has

topped, start resuscitation; administer oxygen if available. If overexposed. to oil mist, remove from further
vposure untii excessive oil mist condition subsides.

mGESTlON
If ingested, call a physician immediately.

Xl TRANSPORTATION INFORMATION

Transportation Incident information

For further information relative to spilis resulting from transportation incidents, refer to latest Department of
Transportation regulations.

The information presented herein has been compiled from sources considered to be dependable and is
accurate to the best of seller’'s knowledge. However, since the conditions of handling and use are beyond our
control, seller makes no warranty whatsoever, expressed, implied or of merchantability 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 with all applicable Federal, State and Local laws and
regulatans. Further, nothing contained herein is to be construed as a recommendation for use in violation of
any patent or applicable laws and regulations.

mm 2883 Brighton-Hennetta TL Road * Rochester, New York 14692 » Ph; 716-292-8080 « le: 716-424-5618
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PULSAIlube #5

L. ldentification and'Emergency information

Procuct Name - PULSAlube #5

Suconer - Pulsateeaer inc.. P.O. Box 22909. 2883 Bngnton-Hennetta TL Road. Rochester. New York 14632
Procuct |dentification - Mobil SHC 624

24 mour EmerQency Teiepnone (cail coiiect) - Mobil Oii Company (8037374411

Transoort Emergency Telegnone - (800) 424-9300 (CHEMTREC)

Cnemical Names and Synonyms - Synthetic Hydrocaroons

Use ar Descriptuon - Lubnicant

Procuct and MSDS Information - (800) 8624525

1. Chemical/Physical Data

Agpearance - L. Amper Liguid Odor - Mild PH - N/A
Viscasity at 100 7. SUS: 155.0 At40C, CS: 30.0
Viscosity at 210 F. SUS: 46.0 At100C, CS: 6.0

Flasn Point F(C): > 460 (238) (ASTM D-82) i

Melting Paint F(C): N/A Pour Point F(C): -85 (-54)
Boiling Paint F(C): > 600 {316)

Relatve Density: 15/4 C: 0.852 Solubility in Water - Negiigible
Vapor Pressure; -mm Hg @ 20C: <.1

- NA = Not Apglicable NE = Not Established D = Decomposes
For further information. contact your local marketing office.
. Potentially Hazardous Ingredients —
None

See sections Xll and X! for reguiatory and further compositional data.

Sources A = ACGIH-TLV, A" = Suggested - TLV. M = Mobil, O = OSHA, S = Supplier
Note: Limits shown for guidance onty. Follow applicable regulations.

V. Health Hazard Data

- Includes aggravated medical conditions, if established. -
Threshold Limit Value - 5.00 mg/m3 Suggested for Oil Mist
Effects of Overexposure - Not expected to be a problem.

V. Emergency and First Aid Procedyres - For Primary Routes of Entry

Eye Contact - Flush thoroughly with water. If irritation persists, call a physician.
Skin Contact - Wash contact areas with soap and water.
Inhaiation - Remove from further exposure. If respiratory irritation, dizziness, nausea, or unconsciousness
occurs, seek immediate medical assistance and call a physician. If breathing has stopped, use mouth to
mouth resuscitation.

! Ingestion - Not expected to be a problem when ingested. If uncomfortable, seek medical assistance.

\‘H,'W 2883 Brighton-Hennetta TL Road + Rochester, New York 14692 « Bn: 716-282-8000 « Fax: 716-424-561%
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- SHORT AND LONS TERM STORAGS PROCEDURES
Sguipment inspection .
icr any evigence cf snioomng gamage Snorages

Cnecx all equipment for completeness agains: Me craer ancg i
or camage snould be repored immeagiateiy tc Samer and 10 your PULSA Senes representative.

Storage Instructions

Short Term , ‘
L1 SA Sanes cumgs or us 1= 12 months after smioment s considersg snort term. Unoer

SISGQE cf p\.‘bh) - b

this condition the recommenaed storage proceaure s as foilows:
A The pump shouid be stored in@oors at room temperature in a gry environment.

B. Pumps with a HYDRATUBE reagent head assembly are shipped with the diaphragm in the
neutral position. |t must be keot in this posiion aunng storage.

The nump gearbox and hyarauiic reservoir is to be compietely filled with PULSAlube oil within
two montns after cate of shipment

O

D. The gearnox and hydraulic reservorr should be mspected every 3 to 6 months. Maintain the
ocil level and assure that no water or condensate builds up in the gearbox. |f water or
conaensation is present, foliow Procedure |l, Step A below.

n

It 1Is recommended that the stroke length of the pump be adjusted to its midpomt and that the
4 piston oe manually cycied througn 3 10 6 cycles every & months.

Prior to startup, perform a complete inspection and then start up In accorgdance with
instructons in this manual.

I

-~

f! Long Term
For storage tonger than 12 montns in addition to the apove, the following procedures shouid be

foiloweg.

A Every twelve months PULSAlube oil should be drained from the gearbox and hydraulic
reservoir. The gearbox and hyaraulic reservorr snould be fiushed with kerosene or petroleum
base soivent and then refilied with fresn PULSAlube oil.

B Every 12 months the motor should be connected to a power source and the pump operated
for a minimum of one hour. It 1s not necessary to have fluid in the reagent head during this
operation.

After 12 montns 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 mn storage for
longer than 12 months it is recommended that these items be replaced prior to going Iinto service.
Matenial and labor to 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.

—

*P”iSﬁFEEﬂEH 2883 Brighton-Hennetta Town Line Rd. « Rocnaster. New York 14623 » Fax: 716-424-5619 « Tel: 716-292-8000
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MATERIAL SAFETY DATA SHEET

A PULSAlube #5
Vvl Fire and Explosion Hazard Data
Fiasn Point F(C) > <30 (238 /ASTM D-32)
Fiammaote Limits. L= 6% =L 7.0%

Exunguisning Meaia - Caroon dioxige. fcam. ary cnemical and water fog.
Soecial Fire Fignung Procedures - Wat‘=r or foam may cause frothmng. Use water to keep fire exposed

corianers ceol. Water snrav may De usef‘ o ﬁusn smlls away from exposure For fires m enclosea areas.

P ar

-------- Prever: runc from fire conwo! or cilutien fiem

enrorrg sireams. sewers. or arnnking water supply.
Unusual Fire angd Exoiosion Mazargs - None
NFPA Mazard |ID: Health: C, Flammapiity 1. Reactuvity: O

Vil. Reactivity Data

Stability (Thermal. light, etc.) - Stable

Condiuons to Avold - Extreme neat

Incompaupility (Matenais to Avoid) - Streng oxiaizers
Hazardous Decomposition Products - Caroon monoxide
Hazaraous Polymenzaton - Will not occur

V0il. Spill or Leak Procedure

- NVIRONMENTAL IMPACT - Report spills as required to appropnate authorities. U. S. Coast Guard
reguiations require immediate reporting of soills that could reach any waterway including intermittent dry
creeks. Repon spill to Coast Guard, Toll Free Number 800-424-8802. In case of accident or road spill, notify
CHEMTREC. (800) 424-8300. _

Proceaures if Matenal 1s Released or Spilled - Absorb on fire retardant treated sawdust, diatomaceous earth,
etc. Shovel up and dispose of at an appropnate waste drsposal facility in accordance with current appiicable
laws and reguiations. ang product characteristics at ume of disposal.

WASTE MANAGEMENT - Product is surtable for burming in an enctosed, controlled burner for fuel value or
disposal by supervised incineration. Such buming may be Iimned pursuant to the Resource Conservation and
Recovery Act. In addition, the product is suitable for processing by an approved recyciing facility or can be
disposed of at any government approved waste disposal facility. Use of these methods I1s subject to user
compliance with applicable laws and regulations and consideraton of product characteristics at time of
aisbosal.

I1X. Special Protection Information

Eye Protection: Normal industrial eye protection practices should be empioyed. .
Skin Pratection: No special equipment reqguired. However good personal hygiene practices should always
be followed.

Respiratory Protection: No special requirements under ordinary conditions of use and with adequate
ventilation.

Ventilation: Use in well ventilated area.

‘POCSAFEEDER’ 2883 Brighton-Hennetta TL Road + Rachester, New York 14602 » Ph; 716-292-8000 + Fax: 716-424-5619
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MATSRUAL SAFETY DATA SHEZT

-
PULSAlube #5
X. Special Precautions

r
NO specia: crecauuons requirec.

Xl Toxicological Data
—Acute Toxicology—

Oral Toxi&ity (RATS): Ncntciic — Basas on tesung of similar products and/cr the components.
Dermal Toxicity (RABBITS): Nontoxic — 3ased on testng of similar products and/or the components.
innaiauon Toxicny (RATS): Not estabiisned.

Sve imaucn (RABBITS): Expected to be non-imtating — Based on testing of similar products and/or
the components.

Skin Irrtaticn (RABBITS): Expected to be non-irntating — Based on testing of similar products and/or the
components

Xll. Requiatory Information

Government Inventory Status: All components registered in accordance with TSCA.

OOT: Shipping Name: Not applicable
Hazard Class:  Not applicabie

US OSHA HAZARD COMMUNICATION STANDARD: Product assessed in accordance with OSHA 29 CFR
V! 310.1200 ana deterruned not t0 be hazardous.

RCRA INFORMATION: The unused product, in our opinion, is not specifically listed by the EPA as a
nazaraous waste (40 CFR. Part 261D): does not exhibit the hazardous charactenstics of ignitability,
corrosivity. or reactivity, and is not formulated with the contaminants listed in the Toxicity Charactenistic (TC).
Rute as geterrmined by the Toxicity Charactenstc Leaching Procedure (TCLP). However, used product may
De regulatec

FOLLOWING CATEGORY: H2 - Lubricants With No Food Contact

U.S. Sugerfund Amendments and Reauthonzation Act (SARA) Title ;.  This product contains no
"EXTREMELY HAZARDQUS SUBSTANCES".

SARA (311/312 - FORMERLY 302) REPORTABLE HAZARD CATEGORIES: None
This product contains no chemicals reportable under SARA (313) toxic release program.
The following product ingredients are cited on the Iists_.below:

Chemical Name CAS Number List Citations

NO REPORTABLE INGREDIENTS

-

!
{

POWSAFEEDER" 2883 Brghton-Hennetta TL Road « Rochester, New York 14692 « Ph: 716-262-8000 « Fax: 7168-424-5619
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PU LSA Series: G s
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MAT=RIAL SAFETY DATA SHEET

PULSAlube #5

Key to List Citations

. = QOSHAZ 2 = ACGIH 3 = IARC.

4 = NTP 5 = NCI. 6 = EPA CARC.
T = NFPA4S 8 = NFPA 325M. @ =  DOT HMT,
12 = " CARTK 19 = 1. RTK. 12 = MARTK
13 = MNRTK 14 = NJ RTK. 15 = MI283.

18 =  FLRTK 17 = 2A RTK 18 = CAPS85

NPT, IARC, AND OSHA INCLUDE CARCINOGENIC LISTINGS
Product is not formuiated to contain PCBS.

XIit. ingredients
INGREDIENT DESCRIPTION PERCENT CAS NUMBER
< > < | < >
CONTAINS THE FOLLOWING BASE OILS: > 95.00
ALKENES. C>10 ALPHA, POLYMD. 68527-8-2
HEXANEDIOIC ACID. DITRIDECYL ESTER 16958-92-2
- BENZENAMINE. N-PHENYL . 0.05 122-39-4
ey ~~ APPENDIX ™ - -
FOR MOBIL USE ONLY: MCN. MHC: 0*0*. MPPEC: A PPEC: A,

US91450 APPROVE 07/19/91 REQ: US - MARKETING

INFORMATION GIVEN HEREIN IS OFFERED IN GOOD FAITH AS ACCURATE, BUT WITHOUT
GUARANTEZ CONDITIONS OF USE AND SUITABILITY OF THE PRODUCT FOR PARTICULAR USES
ARE BEYOND OUR CONTROL: ALL RISKS OF USE OF THE PRODUCT ARE THEREFORE ASSUMED

BY THE USER AND XP Y DI IM ALL WARRANTI F RY KIND AND NAT
INCLUDING WARRAN OF MERCHANTABILITY AND FITNESS FOR A PARTI R PURP IN
TTO0T F ITABILITY OF THE PR T. 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.

an' 2883 Brighton-Henrietta TL Road * Rochester, New York 14692 « Ph: 716-282-8000 « Fax: 716-424-5619

Unkt of {DEX Corporston
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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°F to 100°F (4.4°C
to 37.7°C).

Severe Service: Humid atmosphere and a gearbox

P
__
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 (8) months (4500 hours) for
severe service.

¢ &

'tmn' 2883 Brighton-Henrietta TL Road + Rochester, New York 14892 - Ph: 716-262-8000 » Fax: 716-424-5619
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SECTION °A° SECTION "B*
TRISS SEITICN CRCSS SEITION
cac -g-
ADD PART NUMBER SUFFIX
FROM THE COLUMN C3VERING
SE_EIT PART NUMBER 3¥ THE DiAMETER MATER |AL OR QES:GN OF PART
JF THE B STON ASSE™BLY !N YOUR PUMP | IN CONTACT WITH PROQUCT
r
1 TE™ PART NAME CTy 2017 38 7 62 3 00 316SS | 82055 HZSOL
! REAGENT HEAD w23242Q w209786 -314 -020 -3¢
. 2 O | APHRAGM 1 w35.69"° w094691 -TFE -TFE -TFE
- 3 BALL VALVE 2 w33.581 W04 1472 -316 -HCO -HCO
. 4 VALVE SEAT 2 w232473 wW202944 -316 -020 -020
S VALVE QUIRE 2 w2374872 wW202946 -316 -020 -314
. 6 3 RING 6 w078457 wW202966 -TFE -TFE -TFE
7 VALVE CAP - w208396 w202947 -316 -020 -316
Ta VALVE CAP ° w208394 wW202947 -316 -020 ~-316
a TIE BAR 1 wW208405 w096325 -000 -000 -000
8A TIE BAR 1 w20840% wW094325 -000 -000 -000
9 CAP SCREW 4 wW770075 w770158 -8TA -STA -STA
A CAP SCREw 6 wW770071 W770071 -STA -STA -STA
10 COMPLETE REAGENT HEAD 1 w208409 w209840 ~-3146 -020 -HSO
ASSEMBLY CONSISTING OF
ALL OF THE ABOVE
COMPONENTS PREASSEMBLED SEE NOTE 1 SEE 1
» DENOTES DESIGNATED KOPKIT ITEMS , 4

NOTES 1

) NOT FOR USE WITH 2 38.2 62 AND 3 00 PISTONS AT 175 fsPm

LL"DIMENSIONS ARE IN INCHES

Series [N r U

A Uni ¢! DEX Corperaion

MOOEL 7440 FL PLASTIC O!APH

REAGENT HEAD ASSEMBLY

SECTION/PAGE] 74407103 HETAL HEAD AN oaMBL
7 | REVISED FOR 19953 RETSSUE 01701793 | EFFECTIVE  |.01/01/93 DWN_BY. HJP
REF REVISION UPDATE DATE | SUPERsEDES | 01/11/91 baTE. oss30750 ] AP00214
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HEr REVISION DESCIOE TGN TNare { wee
. O-\gg gg} E B> VEFR 2 e« Wiy (see sHl X, -8
-A24 : 0-100 PS| A | Ao Wiy DIT sueer 2 s3-8Y
-C24 1 0- IOOpPSI (W1 TEMP ADD €24 SurFix ATB [6)3} 89] £y
Tor F ) A\ | ADD -024  SHEET 2 oF 2 0259
_ﬁ ADD -C19 SHT. 2 of 2 CLAN-04- 7=
SEE SHEET 2 12-05-QITLM
% ADD -2 SHEET 8 A | Ry
ADD SUFFIX D2} SHEET 3 s//92
000 { w209830 . ] DISH PLATE INSERYT 6.00 X 5.3 7
000 | w209782~ | { GEAR_BOX 6
000 | W209864 - | PUMP HEAD GASKET 5
000 |w209869 - | | PUMP HEAD/PISTON COMMON PARTS 4
AOO|W209865 ~ | | | VALVE ASSY,HYDR BYP ~ =~ 3
w209844 | PISTON ASSY 2.38" 2
w209845 | RISTON ASSY 2.62" 2
000 | W209846 - | PISTON ASSY 3.00° 2
024 1W209857- [ PUMP HEAD SUB-ASSY |
Agi W209870 PUMP HEAD /PISTON ASSY
Teesa Bor P QuAN DESCRIPTION OR MATERIAL EM
wto __Lown|man | 4.22.86 sk Puisatesder
‘l::.):lll”‘;?:?ltu g
. CHK % 4-22‘9‘ TITLE
SCTY] ’ PUMP HEAD/ PISTON ASSY
[\Y DI‘“N IONS iN iNCHES

10 ARP

whnTTeN uawunou 18 PROMISITED

L) J
= APP.
 § RG - a3 'g BOOXCAS Sllf OWG NO
PROPRISTARY DATA: THIS DOCUMENT OiICLOBES INFORMANION AND _Qsa Q
DAYTA m:o”t:g: muuuun MAS PROPAIETARY RIGHTS THE RIGHT 3 "’ 9-“. w z

OR QISCLOBE IN WHOLE OR I PART E3CIPT BY .;440 A

surf l or 3




(Airsn PART NAME i QTY | PART NUMBER
1 REAR COVER \ 1 wW202460-0AG
2 OlL LEVEL GAUGE ASSEMBLY 1 w203204-000
3 COVER SHAFT ASSEMBLY 1 w209856-000
A COVER GASKET 1 w202509-000
S CAP SCREW 1 W770007-STA
6 LOCK WASHER 1 w771105-STL
7 FLAT WASHER 1 w77100S5-STL
8 GEAR 1 w0927 19-000
9 SLEEVE 1 w092592-000
10 GEAR 1 w0392590-000
11 SET SCREwW 1 w771004-002
12 COUNTER GASKET 1 w207459-000
13 COUNTER 1 w092772-000
14 ROUND HEAD SCREW 2 W771001-033
15 HAND WHEEL 1 w092591-.000
16 SET SCREW 1 wW771004-030
17 BREATHER FILTER 1 w055785-000
18 STROKE NAMEPLATE 1 w096821-000
19 DRI VE SCREW 2 w771000-188
20 FILLISTER HEAD SCREW 4 w771003-010
21 FILLISTER HEAD SCREW 4 w771003-010
22 FRONT COVER 1 wW202463-000
23 01 APHRAGM 1 w202505-000
24 SET SCREW 2 wW771004-051
25 0 RING 2 w078200-001
26 HOUSING BOLT 2 w202398-000
27 HOUSING ASSEMBLY 1 w209860-000
28 COMPLETE REAR COVER ASSEMBLY 1 w209855-000
CONSISTING OF ITEMS 1-20
PREASSEMBLED |

ALL DIMENSIONS ARE IN INCHES

PULSA Suries B

A Uret o¢ OEX Corporgeon

MODEL 7440-E

SECTION/PAGE | 74407400

12/Q02/894

CONTROL ASSEMBLY

EXTERNAL MANUAL CONTROL

UPDATE PARTS LIST

11/09/94

EFFECTIVE

REF

REVISION UPDATE

DATE

SUPERSEDES

10/01/93

DWN BY: MJP AP00230

DATE. 10/02/90
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TEm | FART NAME [ohurd PART 1UMBER
1 HCUS NG S w032539-001
2 HOUS ING BLOCK i w033113-000
3 ADJUSTMENT SHAFT ASSEMBLY 1 w209859-000
4 ADAPTOR 1 w092583-000
5 GEAR 1 w0%2715-000
é AD JUSTMENT SCREW 1 w092586-000
7 CONNECT ING ROO 1 w032968-000
8 PIN 1 w032961-000
9 ROLL PIN 1 W771206-036
9A | ROLL PIN 1 W771206-009

10 CAP SCREW 1 W770Q07-STA

11 LOCK NuUT 1 W054520-000

12 COMPLETE HOUSING ASSEMBLY 1 w209860-000

CONSISTING OF ALL THE AB0OVE
COMPONENTS PREASSEMBLED

ALL OIMENSIONS ARE IN INCHES

{4
A Urs of OEX Corporaton

PULSA Series

MODEL 7440
HOUS ING ASSEMBLY

EXTERNAL MANUAL CONTROL

SECTION/PAGE| 744Q/411
x| REVISED FOR 1993 REISSUE 07707753 EFFECTIVE 1 01/01/93
REF REVISION UPDATE DATE SUPERSEDES

OwWN BY: MJP AP00231

07/18/86

DATE: 10/02/90




| TEM PART NaME _ QTY | PART NUMBER '
1 BEARING CAP - ECCENTRIC 2 w209813-000
2 SHIM PACK - ECCENTRIC 2 w203216-000
3 HEX HEAD BOLT 12 W770401-STL
. 4 O1L SEAL 1 w203239-000
S BEARING CAP - WORM 1 ) W209816-000
[ Q0wWL PIN 2 wW771209-005
7 SHIM PACK - WORM 1 w209818-000
8 CONNECTING ROD ASSEMBLY 1 wW209824-000
9 COTTER CLIP 1 w209843-000
10 CONNECTING ROD PIN 1 w209799-000
11 COMPLETE GEAR RATIO COMMON 1 wW209873-000
PART ASSEMBLY CONSISTING
OF ITEMS 1-8. AAJ
]

» DENOTES OESiGNATED KOPKIT

NOTE :

ITEM.

ALL DIMENSIONS ARE IN INCHES

I1TEMS 9 AND 10 ARE PART OF THE
CONTROL COMMON PARTS ASSEMBLY BUT

PULSA Series

A Unt of DEX Corparaen

ARE SHOWN (N THIS ASSEMBLY FOR CLARITY MODEL 7440 SIMPLEX
SECTION/PAGE 7££0/200 ESQSOSA;A;%TQSSEMSLY
A | REVISED FOR 1993 REISSUE 91707753 | CrECTIVE 101701723 OWN BY: MJP AP00232
REF REVISION UPDATE DATE SUPERSEDES 07/18/86 DATE: 10/02/90




ECCENTRIC SHAFT ASSEMBLY BEARING MUMBERS

QI

PART I TEM ap | conE |
= PULSA SERIES ) W209810-000 i
TIMKEN 12620 ) 12580
2
2
3
i l . 6
| l
WORM SHAFT ASSEMBLY BEARING NUMBERS
| PaRT | tTEM cuP | CONE
PULSA SERIES 5 w209812-000
TTrimken 48157 | as075
PULSA SERIES . W209815-000
T1HKEN 21212 | 2’°’Lf PART NUMBER SUFF!X BASED ON RATI0 OF GEARS
MOTOR SPEED
RATIO o wemececcccamocccemocanaamaenaeasm==
YOUR PUMP PISTON STROKES PER MINUTE
GEAR RATIO IS INDICATED ON NAMEPLATE |
ITEM | PART NAME TOTY | PART NUMBER | 10.1 | 12:1 | 15:1 | 20:1 | 25:1 ] 29:1 | 30:1
1 ECCENTRIC SHAFT ASSEMBLY 1 w209872 ~010 | =012 | ===~ | e=ee | <025 | -=e- | ----
3 WORM SHAFT ASSEMALY 1 w2096871 -010 | 012 | =-ec [ aecc | 025 | -ce- | ----
& KEY 3 w773098 007 | <007 | -=cm | ==ee | -007 | mone | =---
7 GEAR ASSEMBLY COMMON PARTS 1 w209873 -000 | -000 | ~=-= | c=ec | -000 | -ome | ===-
8 COMPLETE GEAR mno ASSEHBLY 1 w209874 010 | =012 | wwee | cace | 025 | —==- | ----
CONSISTING OF AL
ABOVE COMPONENTS PREASSEHBLED
NOTES :
1. ITEM & (KEY) IS A COMPONENT OF ITEM 7 (GEAR ASSEMBLY C PARTS)

AND IS _SHOWN ON TH!S PAGE FOR CLAR ALL DIMENSIONS ARE IN INCHES

'y
2. REFER TQ SECTION/PAGE 74507500 FOR ADD!ITIONAL GEAR ASSEMLY COMMON
PARTS COMPONENTS. ms"![-%

A Urw ot DEX {arporevon

MODEL 7440 SIMPLEX

SECTION/PAGE| 74407501 GEAR RATIO ASSEMBLY
75 ] UPOATE SARTS L1ST T170579¢ ] T ECTIVE  1.12/02/9¢ Owh BY _HJP AP00233
REE SEVISION UPDATE DATE SUPERSEDES | 01/Q1/93 ____[oaTe 10/03/%90
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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 are:
MAXIMUM MIXING EFFICIENCY
ENERGY EFFICIENT DURA-MIXT-MMOTORS
CONVENIENCE OF HANDLING
"UNIQUE POSITIVE DRIVE CHUCK
POSITIVE CLAMPING AND POSITIONING
HIGH TECHNOLOGY IMPELLERS .
MAINTENANCE FREE OPERATION
MODERN DESIGN STYLING
With proper care this LIGHTNIN Portable will give years of trouble-free
service. If you should have any questions regarding its operation which are
not answered in this manual, call your authorized LIGHTNIN Mixer Sales
Engineer. Their telephone numbers are listed on the back cover.
TABLE OF CONTENTS
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Caution Note/Safety Check List. ... ... iieen i i ittt ieeiaasaeaanenns 3
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117 1 T 1o ¥ 5
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LIGHTNIN®
MIXER

CAUTION!

" OPEN ANDLOCK
THE MASTER POWER SWITCH BEFORE
'WORKING ON OR NEAR THE MACHINE

SAFETY CHECK LIST

IMPORTANT
ALL LIGHTNINE MIXERS AND AERATORS ARE PROVIDED WITH PROPERLY DESIGNED LIFTING Gz =Y COVERS TO
2vOIT POTENTIAL INJURY AND/OR EQUIPMENT DAMAGE. THE FOLLOWING SAFETY CHECK = THORQUGHLY
REss

WED AND ADHEZRED T2 BEFORE OPEZRATING OR PERFORMING MAINTZNANCE Db THE K WES

s~

~s= SHOULDERED EYESTLTS ANC

T THEEYEEDTIS OR HOIST AINGS
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TYPE WiTH 30C‘° ROTATIONAL CAPABILIT.

T COF\NECT THE ,DRIME MCVER TO THE POWER SOURCE UNTIL ALL COM=DNE
: LA "'\WAR: 1S TIGHTENED TCO THEZ PROPER T3=2UE WHIC- IS

~RE ASSEMBLED, THE MIXER IS
EC N THE OPERATION AND

ALS SUPPLIZEC BY LIGHTNING.
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MODELS
XD OR XJ-30 THRU 117
7-12
l——MAx—:I I
» 1.3/4 |
|
—-l 6 MAX. [-— L

g HOUSING BALL

o

ALL DIMENSIONS IN INCHES

MODELS XD OR XJ
174 THRU 350

|—&1/4 MAX-l l

"LAIGHTINNIN poRTABLE MIXERS

— T

Z-CPG. BOLT DIA.

NN

X
Y

END VIEW
CLAMP

NOTES:

ALTERNATE COUPLING
CONSTRUCTION OETAIL

REFER TO ORDER FOR:

MODEL NUMBER AND MOTOR
HORSEPOWER.

SHAFT DIAMETER AND LENGTH.
QUANTITY AND SIZE OF IMPELLERS.
MOTOR SPECIFICATIONS.

SHAFT CONNECTION —~ STANDARD
CHUCK OR ALTERNATE COUPLING
CONSTRUCTION.

>

8

C
D.
E

MIXER WEIGHT CAN VARY WITH MOTOR
g CHARACTERISTICS, SHAFT AND IM-
11/16 DIA. MT'G. HOLES ‘B PELLER SELECTION. WEIGHTS SHOWN (
. INCLUDE SHAFT AND STANDARD DUAL
e\ W IMPELLERS.
T ‘ _.-.k T
T IMPELLER DIMENSION “B“ 1S MAXIMUM. CAN VARY
[ S f&%‘g& gLE  SLIGHTLY DEPENDING ON MOTOR
T | 1 ENCLOSURE.
Z @) coNDUIT BOX NOT INCLUDED WITH
- ' o EXPLOSION PROOF MOTOR.
H B ——
‘- / 5 ( MOTOR HANDLES SHOWN 80° OUT OF
a7 DETAIL ~A” POSITION.
. _ LRI, STANDARD
CUP PLATE CHUCKR oN (©) ~D" OFFSET DOES NOT APPLY TO
ALTERNATE MOUNTING — REPLACES CLAMP CONSTRUCTI XD SERIES.
WHEN CALLED FOR ON OROER.
XD SERIES — DIRECT DRIVE MODELS
STANDARD
s | ML | c el e | o | wlvr|als| oo lw|x]|v]z]
MIXER WITH WITH
MODEL | WT. LBS. [ SINGLE [DUAL 3 crLG
:g ‘D; : :: :: 193m| a3n e |3 | o 3 ° . ? Ma| 2 244 [ 31m | 23m | s3n6| 3
oo L s |2 s | o 334 | 1 10 sin| sen| 2 26 | 3n | 29m | sam {
XD-174 5 5.3 62 23172 . g
X0-230 :)0 a8 59 Y] L] b al, ] 4-3/4 [ 1 34 | 12 10 17 4 12 2-16/18] 4318 | 3-1M [ 97, ] 2
XJ SERIES — GEAR ORIVE MOOELS
STANDARD 0
APP?OX. "gff-‘;“‘“) 8 < o 3 [ [ ® r a s T v w x Y z
MIXER . 0 WITH WITH
MOOEL | WT. LBS. [SinGLE| DUAL PG
sl % (07 (95 0 Jawm | on Loon| o]« |5 [0 | o |0 | om] s | o] son] sora] o ¢
XJ 6% 3. na
ey : :u 12e | B o o 160 | 38| sz | 33 | m 10 sin| Ism| 2 216 | 32 | 29m | sam | s
X117 104 16.6 13.8 318
X134 26 17.0 [ 26-6/8
3320 ::s 18.0 :s: | 4 e | IR | 43| &2 | IIM |02 114 &2 | 4 2 | 216N16| 46| a4 | eIm "
X350 | 140 19.0 11.0
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2-1.

3-1.

3-2.
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R AND STORAGE

As soon as you have uncrated your mixer, check it
for shipping damage and report any damage
immediately to the carrier and to our factory.

. Mixer and impellers are packed together. The mixer

shaft is packed in a separate container. Carbon steel
mixer shafts and impellers are wrapped with Shell
VPl-coated paper for domestic shipment. For
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 motor 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, 3/8-inch for XD or XJ 174 thru 350,
7/32-inch for XD or XJ-30 thru 117. DO NOT
IMPACT THE WRENCH OR USE AN EX-
TENSION,

1-3. Do not remove wrappings or protective coating if

the mixer is to be stored before it is placed in opera-
tion. Store the mixer in a clean, dry location, with
circulating air, free from wide or rapid variations in
temperature. When gear drive models have been
stored for more than a year, thecondition of the gear
lubricant should be checked before the mixer is
installed. (See lubrication instructions.)

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.

¢. 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.

SECTION 3 MOTOR CONNECTIONS

LIGHTNIN Portables are equipped with ball
bearing chemical plant motors specifically designed
for mixer service in totally enclosed or explosion-
proof construction.

a. Constant speed mixers are furnished with
LIGHTNIN DURA-MIXtuM energy cfficient
motors unless otherwise specified.

b. For variable speed mixers with ¢lectronic or air
driven motors, refer to supplementary instruc-
tions for motor control data and connection
requirements.

SINGLE PHASE MOTORS FOR XD/XJ30
THRU 87 (or motors nameplated 1/4 thru |
Horsepower)

a. Totally enclosed motorsare furnished with eight-
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. A conduit
box with internal switch is available for
explosion proof service.

c. Al  DURA-MIXTmsingle phase motors are
equipped with an internal over-temperature
device with manual reset. If the thermal trips,

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 witha
conduit box and suitable leads.

b. All explosion proof motors are furnished with a
pipe tap connection and suitable leads.

IMPORTANT: ALL THREE PHASE
MOTORS (Except explosion proof on XD/XJ
30 thru 65 or other XP motors nameplated 3/4
horsepower and below) are equipped with over-
temperature thermostats which are designed to
interrupt current in the holding coil of magnetic .
starters only. The motor thermaostats will reset
themselves, but the control panel “start™ button
must be depressed to start the motor.

EXPLOSION PROOF MOTORS ON XD/ XJ
30 THRU 65 or XP motors nameplated 3/4
horsepower and below are equipped with auto-
matic over-temperature circuits which can tri
and reset themselves after the motor cools T
AVOID INJURY DUE TO UNEXPECTED
STARTUP, DISCONNECT FROM POWER
UNTIL THE MOTOR COOLS.
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CONNECTION DIAGRAM FOR SINGLE PHASE MOTORS
ON LIGHTNINe PORTABLE AND FIXED MOUNTING MIXERS

SINGLE PHASE

THERMAL PROTECTOR

—_ WHEN USED
/./

1
P1 \
i = A

{
T T2

r \ 2 3/ MAIN
| ~N
|
!
| P2

DUAL VOLTAGE REVERSIBLE
WITH OR WITHOUT THERMAL

PROTECTOR
13 T4
MAIN
T8 T, , / 75
AUX. St

6 LEADS WITHOUT THERMAL PROTECTOR

LOW VOLTAGE

HIGH VOLTAGE

T

T3

e T

)

7 LEADS WITH THERMAL PROTECTOR

LOW VOLTAGE HIGH VOLTAGE
P1 P1

LINE

2
it

TO REVERSE ROTATION, INTERCHANGE LEADS T5 AND T8

NOTE: All LIGHTNIN DURA-MIX™™ totally enclosed or explosion proof single phase motors are equipped with an
internal overtemperature device with manual reset. [f the motor overheats and the thermal circuit tnps, wait (15)
fifteen minutes and depress the reset button on the motor body. An audible click indicates re-set-

NON DURA-MIX™™ motors may or may not have internal thermal protection depending on construction.

For three phase connections diagrams, see page 7.




- CONNECTION DIAGRAMS FOR THREE PHASE MOTORS
ON LIGHTNIN. PORTABLE AND FIXED MOUNTING MIXERS

FIGURE 1A — CONNECTION DIAGRAM

DN

T2

LOW VOLTAGE

HIGH VOLTAGE

T
P1
THERMOSTATS CAN BE
LOCATED IN ANY COM- Pl— THERMOSTAT
e BINATION OF PHASES. o2 i
17 P2 T g
P T7j
iy S
. / T8
T6 ‘g T8

T3 2
19 }—_L

T4

Pl —

P2 ——

—e L1
N—e—— 12
T—— 13

T4
w9
TS
o ®

THERMOSTAT
LEADS

TYPICAL THERMAL CONNECTION IN FULL VOLTAGE STARTERS

START 753
SToP —— @ P1 P2 T6

L1 *—._J_.—E 2
CR ¢

NOTES: @

T6
T9 :

TO REVERSE ROTATION. INTERCHANGE
ANY TWO LINE LEADS

The diagram in Figure 1A pertains to:

a. TOTALLY ENCLOSED three phase motors used on XD/XJ Series 30 thru 350, XL 100 thru 500 &
SXJ/SXJIS 174 & 230 with DURA-MIXTM energy efficient motors or other totally enclosed motors
nameplated 1/4 thru 5 horsepower.

b. EXPLOSION PROOF three phase motors used on XD/XJ Series 87 thru 3560, XL 100 thru 500 &
SX/SXJS 174 & 230 with DURA-MIX™ energy efficient motors or other explosion praof 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 1B. -

@ 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, bt
the motor must be re-started by depressing the start button on the starter panel.

FIGURE 1B — CONNECTIONS FOR THREE PHASE EXP. PROOF MOTORS ON
XD/XJ 30 THRU 65 OR MOTORS NAMEPLATED 3/4 HORSEPOWER OR LESS
SINGLE VOLTAGE DUAL VOLTAGE Low HIGH
WITH THERMAL PROTECTOR - WITH THERMAL PROTECTOR VOLTAGE | VOLTAGE
T
T T1 T1—8— L1
T L1 -
‘——’——2 T4 n} L1 7 —— L2
THERMAL E—.——L— THERMAL T2 ™—e— 3
PROTECTOR ™= a PROTECTOR LK m} 2|,
—_—
T3 nj
} Ts
T8
T6
ro®
P4 —
T3 2 pP5 —
P6 —
TO REVERSE ROTATION, INTERCHANGE ANY TWO LINE LEADS ,
K WARNING: THESE MOTOR THERMALS RE-SET AUTOMATICALLY. TO AVOID INJURY DUE TO
- UNEXPECTED STARTUP, DISCONNECT FROM POWER UNTIL MOTOR COOLS.
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..SECTION 4

MIXER SHAFT INSTALLATION

4-1. Position the impeller(s) on the mixer shaft. Refer to

5-1.

the specification sheet 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

e

LARGE WEDGE
SHAPED PORTION
OF HUB MUST

FACE UP. THIS FACE
IS STAMPED “UP".

LEADING
EDGE

FIGURE 2. IMPELLER ORIENTATION

CHUCK

LIMIT PIN

CONVEX SURFACE

CHUCK GRIP

\\"{\\\\a\«“

CHUCK SCREW

FIGURE 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 to 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 IM-
PACT THE WRENCH OR USE AN EXTEN-
SION. NOTE: A safety feature is provided by a
slight taper in the flat on the mixer shaft-The shaft
cannot drop out unless the grip is intentionally
released.

SECTION 5
POSITIONING

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. To 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.

. The correct position for the mixer will vary in

individual cases. Use Tablel to position the mixerin
relation to tank diameter and height for normal
applications. In operation, some adjustment of
position may be desirable for best results,

FIGURE 4. POSITIONING INDEXES



TABLE |

Batch
Height (Z)

MIXING PATTERN
Tank

Diameter (T)

CLAMP RIM
INDEX

(HORIZONTAL ANGLE)

HOUSING BALL
INDEX

(VERTICAL ANGLE)

NORMAL MIXING

Off-center position Z/T less than 1 D 5

Top to bottom turnover Z/T greater than | o 6

No swirling

VORTEXING - Z/T less than 1

On-center position E S5
Z/T greater than 1 E 6

SWIRLING

Off-center position Z/T  less than 1 F 6

Usually vortexing Z/T greater than 1 F 7

Swiring and vortexing positions moy be useful for sucface introduction of solids, liquids, or goses.

6-1.

6-3.

64.

SECTION 6
MIXER OPERATION

LIGHTNIN MIXERS are designed to operate
continuously at 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 operate any mixer
continuously when extreme vortexing or surging
occurs.

. 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 excessive 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 gearand
the drive shaft, and the springs will slip before the
mixer is damaged. Therefore, if the mixer shaft does
not rotate when the motor is on, remove the motor
(41) from the housing (36), per Paragraph 9-1, and
tighten the grip spring locknut (10) securely. (Table
4 on Page 18 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 slippage.)

NOTE: Item 70, Oil Seal and Item 71, Slinger are
furnished on XJ 174 thru 350 only.

31 — Pinion

37 — Grip Spring Spacec
38 — Orive Shaft

3% — Inlerna! Gear

10 — Grip Spring Lock Nut
39 — Grip Spring Set

70 — Oil Seal

71 — Slinger

FIGURE 5. GRIP SPRING ASSEMBLY
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7-1.
7-2.
7-3.
7-4.
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SECTION 7
LUBRICATION

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.

All mixer bearings are sealed type with contact rub-
bing seals and are pre-packed with lubricant.
Relubrication of these bearings is not necessary.

The gear chamber in XJ series models has been
factory filled with a grease suitable for an ambient
temperature range of +50°F to +200°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 necessary. 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.

CHANGING GEAR LUBRICANT

a. Make sure the mixer housing is vertical to pre-
vent spillage.- _

b. Remove the housing to motor capscrews and lift
off the motor by its handle.

c. Remove all old grease from the gear chamber and
wipe clean.

d. Pack the chamber with fresh grease. (See notes(D
and @ ). Paddle the grease to fill voids and re-
move air pockets, rotating the shaft and shaking
the housing while paddling.

e. Check thcif"O_" ring in the flange of the motor and
replace if it is deformed, 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 “O"ring is prop-
erly seated in the groove.

g. Check for free movement of all components by
rotating the drive shaft.

h. If 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 Min. Qil Max.
So - Of .
;:r:& NLGH [ B33P chgsaty %p:‘:ung
50°F10200°F| 0 |Sofumor| 4000 @ 100°F | 200°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 +200°F and should be considered where
seasonal lubricant changes are necessary.

GEAR CHAMBER CAPACITY
MODEL GREASE-LBS.
XJ 30 & 43 125 Q@

XJ 65 THRU 117
XJ 174 THRU 350

25
6.0 @

TABLE 3

(DPACK CHAMBER FLUSH WITH TOP OF THE INTERNAL
GEAR.

(@ PACK CHAMBER TO WITHIN 3/4 OF TOP OF INTERNAL
GEAR.



A UNIT OF GENERAL SIGNAL

MIXER PARTS ® MODEL(S) xD-30,XD-43,XDA-33/ NC-4,NS-1,NAR-33

PARTS PRICING BOOK SEC. 2 PAGE 6-00 DATE 03/12/84
" am | oenT. REQD. PART NO. PRICE
[ 0. | copbE O DESCRIPTION UNIT | owa No. Imati| (EACH)
HDTE: Reference Drawing No(s). L—16708, L-16710,L-15892, & L-15951 )
1 Hex Head Cap Screw 2 100126 CPS
1 Hex Head Cap Screw 2 100126 316
2 Hex Head Cap Screw 2 100297 CPS
2 Hex Head Cap Screw 2 100297 316
3 King Bolt 1 100328 CPG
3 King Bolt 1 100328 174
4 Shaft Screw 1 102007 STL
5 Clamp Screw (include 15§ & 15A when ordering) 1 105413 CPR
S Clamp Screw (include 15 & 15A when ordering) 1 105413 174
6 Wedge Screw : 1 105414 CPR
6 Wedge Screw 1 105414 174
7 E | Hex Head Cap Screw (For Motor Handle) 2 100122 STL B
7 (1) | Hex Nut 2 107004 CPS
8 C | Chuck Screw 1 105861 GRS
8 C ! Chuck Screw 1 105861 174
11 C | Limit Pin 1 108504 PSP
12 Plain Washer 1 112007 CPS
12 .Plain Washer 1 112007 316
'S Cup Washer 1 112409 CPS
) Cup Washer 1 112409 316
5A Retaining Ring 1 205445 PSP
s Wedge Bottom 1 112531_| BRZ
16 Wedge Bottom 1 112531 316
17 Wedge Top 1 112532 | ALM
17 Wedge Top 1 112532 316
17 Wedge Top 1 112532 STL
17 1 (2) | Wedge Top 1 112532 BRZ
18 C | Chuck.Washer 1 112756 S$16
18 C | Chuck Washer i 1 112756 175
20 Washer 1 112762 BRS
20 Washer 1 112762 | 316
21 Snap Ring -1 114276 302
22 * | Retaining 1 114280 PSP
24 * | Oil Sea! 1 115382 PSP
27 ° | Ball Bearing 1 116223 PSP
32 Hex Key Wrench 1 127210 BPF
h) 48 Lockwasher 1 115012 PSP
>
m
<
3

O Identity Code: *Recommended Spare Parts:

(1) For New Style Motor Design

{ (2) Non Stock
C-Use with Chuck Drive Shaft (E) Use with Elec.Motor, (R) U??v;lggalélgld Cr
bl BLANK CODE DENOTES COMMON P#
Consult your loca! LIGHTNIN Sales Office for terms of sale, ordering information and delivery.
1ISSUE iT- 20387
PLATE REVISED sHeeTr lof




A UNIT OF GENERAL SIGNAL

MIXER PARTS ® MODEL(S)xp-30, XD-43, xDA~33/NC-4,NS-1,NAR-33

1A L e At e - LIGHTNIN © 135 Mt Read Bivd, @ Rochester, N.Y. 14611

PARTS PRICING BOOK SEC. 2 PAGE 6.01  DATE 03/12/84 }
“EM | IDENT. RESD. PART NO. PRIC —l
vo. CODE O DESCRIPTION UNIT | DWG NO. |MATL (EAGH) |
NOTE: Reference Drawing No(‘s).L—16708.’ L-16710,L—_15892 & L_1595]_ ;
33A Tank Clamp Assy. includes ALM 1 800057 PSP
2 Items .-+ 316 1 800058 PSP -
(2) 3,5,6, 12 BRZ 1 800059 PSP
(2) 15, 15A, 16 STL 1 800060 PSP
(2) 17,32, 33,40 NAM 1 800061 PSP
33 Clamp 1 129020 ALM
.33 Clamp 1 129020 316
33° Clamp 1 129020 BRZ
33 Clamp 1 129020 STL
33 Clamp 1 129020 NAM
338 Cup Plate Assy. Includes ALM 1 801194 PSP
(2) ltems 316 1 801195 PSP
(2) 3,6,12 BRZ 1 801196 PSP
(2) 16, 17,32 STL 1 801197 PSP
(2 33, 40 ' NAM 1 801192 PSP
33 Cup Plate 1 129208 ALM
33 Cup Plate 1 129208 316
33 £2)| Cup Plate 1 129208 BRZ f
33 . Cup Plate 1 129208 | STL <
3 Cup Plate 1 129208 NAM
A "1 C| Chuck Grip 1 130013 | 316
35 E | Handle Kit - Electric Motor Consult Factdry
36 Housing ' 1 136144 ALF
36 (2)| Housing 1 136157 316
36 Housing 1 136144 NAL
36 Housing 1 136157 CIR
36 (2)| Housing 1 136144 BRZ
38 C | Drive Shaft with Chuck 1 143788 NPS
38 C | Drive Shaft with Chuck 1 143786 316
38 R | Drive Shaft with Coupling 1 199338 41L
33 R | Drive Shaft with Coupling 1 199338 316
40 Vibration Pad 1 150332 DUK
41 £ | Electric Motor 1 See Sec. 1-C |
42 Mixer Shaft 1 See Sec. 1-D
43 E | Plain Washer 2 112005 STL
44/45 Impeller & Set Screw See Sec. 1-D
45 Motor Shaft Key 1 114196 STL
47 Washer (for motor shaft screw) 1 112786 STL
|

G tdentity Code: E:R.ECOMMENDED SPARE PARTS/

R - Use with Rigid Coupling Drive Shaft
-y 9 P 9

(2) Non Stock (
- Use with Chuck Drive Shaft/ E- Use with Elec.Motor

Consult your local LIGHTNIN Sales Office for terms of sale, ordering information anc delivery.

BLANK CODE DENOTES COMMON PART

(g

N8



6015 3LV d

. . XD-65  NS-2,NS-3
MIXER PARTS ® MODEL(S) xp-87, x0-117, xDa-100 NS-4A,NAR-100

PARTS PRICING BOOK SEC. 2 PAGE 7.00 DATE 3/12/8¢4
ITEM | IDENT. REQD. PART NO. PRIC
I NO. | CODE O DESCRIPTION UNIT | owe no. |maT| (EAC
NOTE: Reference Drawing No(s). L-16708, L—16 710’ L"15892, & L-15951 .
1 Hex Head Cap Screw 2 100325 CPS
1 Hex Head Cap Screw 2 100297 316
2 Hex Head Cap Screw 2 100324 CPS
2 Hex Head Cap Screw 2 100324 316
3 King Bolt 1 100329 | CPG
3 King Bolt 1 100329 174
4 Shaft Screw 1 102009 CPS
5 Clamp Screw (include 15 & 15A when ordering) 1 105412 CPR
5 Clamp Screw (inciude 15 & 15A when ordering) 1 105412 174 1
6 Wedge Screw 1 105414 CPR|
6 Wedge Screw 1 105414 174
7 E | Hex Head Cap Screw (For motor handle) 2 100122 CPS| .
7 (1) ] Hex Nut 2 107004 CPS
8 C | Chuck Screw 1 105861 CPG
8 C | Chuck Screw 1 105861 174
11 C | Limit Pin 1 108504 420
12 Plain Washer 1 112013 STL
12 Plain Washer 1 112013 316
15 ' Cup Washer 1 © 112407 CPS
' 15 ' Cup Washer 1 112407 316
[ 15A Retaining Ring 1 205446 | PSP
16 ' Wedge Bottom 1 112529 BRZ
16 ' Wedge Bottom 1 112529 316
17 Wedge Top 1 112530 ALM
17 Wedge Top 1 112530 { 316
17 Wedge Top 1 112530 STL
17 2) | Wedge Top 1 112530 | BRZ
18 C | Chuck Washer 1 112756 S16
18 C | Chuck Washer 1 112756 175
20 Washer 4 112762 BRH
20 Washer 4 112762 316
21 C | Snap Ring 1 114276 302
22 ) * | _Retaining Ring 1 114280 PSP
24 * | Oil Seal 1 115382 PSP
27 * Ball Bearing 1 116223 PSP
32 Hex Key Wrench 1 127210 BPF
48 Lockwasher 1 115013 PSP
O Identity Code: *Recommended Spare Parts : (1) For New Style Motor Design:
(2) Non stock: E - With Elec.Motor

C - Use with Chuck Drive Shaft R - Use with Rigid Cplg.l

BLANK CODE DENOTES COMMON P/
Consult your locat LIGHTNIN Sales Office for terms of sale, ordering information and delivery. A

ISSUE 7. 2039 ‘
PLATE REVISED - SHEETl O:
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MIXER PARTS ® MOOEL(S) xp- -87,XD-117,XDA-100

., . LIGHTNIN o 135 Mt. Read Blvd. o Rochester, N.Y. 14611
A UNIT OF GENERAL SIGNAL

XD-65

NS-Z,NS“:‘] X i
NS-4A,NAR-100

112005 STL

/45

Propeller & Set Screw

See Sec. 1-D

Motor Shaft Key

114196 STL

Washer (for Motor Shaft Screw)

112787 STL

PARTS PRICING BOOK SEC. 2 PAGE 7.01  DATE 3/12/84
'‘TEM | IDENT. Rggq“ PART NO. PRICE
NO. | CODE O DESCRIPTION UNIT | owa nO. |MaTL| (EACH)
NOTE: Reference Drawing No(s). L—16708, L-16710, L-15892, & L-15951
33A Tank Clamp Assy. Includes 1 800062 PSP
(2) Items 1 800063 PSP
) 3,5.6,12 1 800064 | PSP
(2) 15, 15A, 16 1 800065 PSP
(2) 17,32, 33, 40 1 800066 PSP
33 Clamp 1 129019 ALM
.33 Clamp 1 129019 316
33 (2) | Clamp 1 128019 | BRZ
33 Clamp 1 129019 CST
33 ‘Clamp 1 129019 NAL
338 Cup Plate Assy Includes ALM 1 801198 PSP -
Items 316 1 801199 PSP
3,6, 12 BRZ 1 801200 PSP
16, 17,32 STL 1 801201 PSP
() 33, 40 NAM 1 801193 PSP
33 Cup Plate 1 129207 ALM
33 Cup Plate 1 129207 316
33 (2) | Cup Plate 1 129207 BRZ
33 Cup Plate 1 129207 | CIR |
3 Cup Plate 1 129207 NAM| -
34 1 Chuck Grip 1 130012 316
35 E | Handle Kit - Electric Motor Consult Factdry
36 Housing 1 136147 ALF
36 (2) | Housing 1 136154 316
36 (2) | Housing 1 136147 BRZ
36 {2) | Housing 1 136154 CIR
36 Housing 1 136147 NAL
38 C | Drive Shaft with Chuck 1 143792 NPS
38 C | Drive Shaft with Chuck 1 143790 316
38 R | Drive Shaft with Coupling 1 143811 41L
38 R | Drive Shaft with Coupling 1 143811 316
40 Vibration Pad 1 150333 DUK
41 E | Electric Motor 1 See Sec. 1-C
42 Mixer Shaft 1 See Sec. 1-D
43 E [ Plain Washer 2
44 1
46 1
47 1

C Identity Code: *Recommended Spare Parts:

C - Use with Chuck Drive Shaft:

(2) Non Stock:

E - Use with Electric Motor
R - Use with Rigid Coupling Drive Shaft

Consul your tozal LIGHTNIN Sales Office for terms of sale, ordering information and delivery.

Qe s

BLANK CODE DENOTES COMMON P#

v. 2039



A UNIT OF GENERAL siGNAL

MIXER PARTS e MoDEL(S)

XDA-150, XDA-300

NS-5,NS-6,NS-7

XD-174,XD-230, / NM-1, NM-3
PARTS PRICING BOOK SEC. 2 PAGE 8.00 DATE 3/12/84
{.. JEM | 1DENT. Ao PART NO. PRICE:
| “10. CODE O OESCRIPTION UNIT DWG NO. | MATL (EACH)
mTE:Re!erence Drawing No(s). L—16708,L—16710,L—15878, & L-15921
1 Il Hex Head Cap Screw 2 100147 CPS
1 Hex Head Cap Screw 2 100147 316
2 Hex Head Cap Screw 2 100200 CPS
2 Hex Head Cap Screw 2 100200 316
3 King Bolt 1 100318 CPG
3 King Bolt 1 100318 174
4 Shaft Screw 1 102561 GR5
5 Clamp Screw (include 15 & 15A when ordering) 1 105411 CPR
5 Clamp Screw (include 15 & 15A when ordering) 1 105411 174
6 Wedge Screw 1 105410 | CPR
6 Wedge Screw 1 105410 174
7 Hex Head Cap Screw (for motor handle) 2 100137 STL .
8 C | Chuck Screw 1 105860 CPG
8 C | Chuck Screw 1 105860 174
11 C | Limit Pin 1 108504 420
12 Plain Washer 1 112017 STL
12 Plain Washer 1 112017 316
15 Cup Washer 1 112408 STL
15 ‘Cup Washer 1 112408 | 316
¢ 15A - Retaining Ring 1 205447 PSP
~L16 Wedge Bottom 1 112527 |- BRZ
16 -Wedge Bottom 1 112527 316
17 Wedge Top 1 112528 - ALM
17 Wedge Top 1 112528 316
17 Wedge Top 1 112528 STL
17 (2) | Wedge Top 1 112528 BRZ
18 C | Chuck Washer 1 112750 S16
18 C | Chuck Washer 1 112750 175
20 Washer 4 112761 BRS
20 Washer 4 112761 316
21 C | Snap Ring 1 114273 302
22 Retaining Ring - Truarc 5100 - 137 1 114275 PSP
24 - Qil Seal - Nat. 50451-L 1 115381 PSP
27 Ball Bearing - MRC-2075FF 1 116225 PSP
32 Hex Key Wrench 1 127209 BPF -
|
‘:_:
m
N
3 1

= identity Code: *Recommended Spare Parts:

(2) Non Stock:

E- Use with Electric Motor
C - Use With Chuck Drive Shaft: R- Use with Rigid Drive Shaft

BLANK CODE DENOTES COMMON P

Consuit your locat LIGHTNIN Sales Office tor terms of sale, ordering information and delivery.

PLATE

ISSUE
REVISED

IT-

204

SHEET 1



[ N IPIE o St A R PR )

~xc, - LIGHTNIN © 135 Mt Read Blvd. Rochester N.Y. 14611
A UNIT OF GENERAL SIGNAL

MIXER PARTS ® MODEL(s) XD-174,

XDA-150.XDA-300

NS-5,NS~6,NS-7 .
XD-230 / NM-1,NM-3

dp
R A

PARTS PRICING BOOK SEC. 2 PAGE _8.01 DATE 3/12/84,
REQ'D.
No. | coBE © DESCRIPTION PER PATTRY G
e of UNIT | owG NO. |maTy| (EACH)
NOTE: Reference Drawing No(s). 1,-]16708, L-16710, L-15878, & L-15921
33A Tank Clamp Assy. Includes ALM 1 800067 PSP
(2) ltems 316 1 800068 PSP
(2) 3,5,6,12 BRZ 1 800069 PSP
(2 15, 15A, 16, 17 STL 1 800070 PSP
(2 32,33, 40 NAM 1 . 800071 PSP
33 Clamp 1 129408 ALM
133 Clamp 1 129408 316
33 Clamp 1 129408 BRZ
33 Clamp 1 129408 CST
33 Clamp 1 129408 NAL
338 Cup P'ate Assy. Includes ALM 1 801202 PSP -
ltems 316 1 801203 PSP
3,6, 12,16 BRZ 1 801204 PSP
17, 32, 33, 40 STL 1 801205 PSP
NAM 1 801206 PSP
33 Cup Plate 1 129206 ALM
33 Cup Plate 1 129206 316
33 (2) | Cup Plate 1 129206 . | BRZ 4
33 Cup Plate 1 129206 | CIR °
33 Cup Plate 1 129206 NAM| ~
A C | Chuck Grip 1 130010_| 316
36 - Housing 1 136146 | ALF
36 (2} | Housing 1 136152 | 316
36 {2) | Housing 1 136146 BRZ
36 (2) | Housing 1 136152 CIR
36 1 Housing 1 136146 NAL
38 C | Drive Shaft with Chuck 1 143775 NPS
38 C | Drive Shaft with Chuck 1 143778 316
38 R | Drive Shaft with Coupling 1 143809 41L
38 R | Drive Shaft with Coupling 1 143809 316
40 Vibration Pad 1 150331 DUK |
41 E | Electric Motor 1 See Sec. 1-C
43 Mixer Shaft 1 See Sec. 1-D
44/45 impeller & Set Screw 1 See Sec. 1-D
46 | Motor Shaft Key 1 190750 STL
N :
> i
Pl E
2 |
G identity Code: *Recommended Spare Parts: (
(2) Non Stock: C- Use with Chuck Drive Shaft
- R-_Use wizh rigid coupling dr. shaft}::: Use with Electric Motor

Consultyour locai L' 34TNIN Sales Office for terms of sale, ordering information and delivery.

1SSUE

BLANK CODE DENOTES COMMON PAF

~. 2040



A UNIT OF GENERAL SIGNAL

MIXER PARTS ® MODEL(S) xs-30, x3-43, XIA-33

ND-1,ND-1A,NAG-33

PARTS PRICING BOOK SEC. 2 PAGE 9.00 DATE 3/12/84
| M | IDENT. | Ao PART NO. PRICE .
e CODE O DESCRIPTION - UNIT | owG no. |maTi| (EACH)
hOTE: Relerence Drawing No(s). L-16709 & L-16711 i
2 Hex Head Cap Screw 4 100326 CPS
2 Hex Head Cap Screw 4 100326 316
3 King Bolt 1 100328 CPG
3 King Bolt 1 100328 174
4 Shaft Screw 1 102007 CPS
5 Clamp Screw 1 105413 CPR
5 Clamp Screw 1 105413 174
6 Wedge Screw 1 105414 CPR
6 Wedge Screw 1 105414 174
7 E | Hex Head Cap Screw (For Motor Handle) 2 100122 CPS
8 C | Chuck Screw 1 105861 CPG
8 C | Chuck Screw 1 105861 174
10 * | Crip Spring Locknut 1 107717 STL
11 C | Limit Pin 1 108504 420
12 Plain Washer 1 112007 CPS
12 Plain Washer 1 112007 316
15 Cup Washer 1 112409 CPS
15 Cup Washer 1 112409 316
15A Retaining Ring 1 205445 PSP
6 Wedge Bottom 1 112531 BRZ
VS Wedge Bottom 1 112531 316
17 ' Wedge Top 1 112532 ALM
17 Wedge Top 1 112532 316
17 Wedge Top . 1 112532 | STL
17 (2) | Wedge Top 1 112532 BRZ
18 C | Chuck Washer 1 112756 S16
18 C | Chuck Washer 1 112756 175
20 Washer 4 112762 BRH
20 Washer 4 112762 316
21 C | Snap Ring 1 114276 302
22 * | Retaining Ring 1 114278 PSP
23 * | Retaining Ring 2 114282 | PSP
24 * | Oil Seal 1 115355 PSP
25 * |- Oil Seal 1 115358 PSP
26 ° ] “O"Ring 1 115766 BUN - -
27 * | Ball Bearing 1 116243 PSP
- 28 ° | Outer Ring And Roller Assy. 1 117027 PSP
> 29 Inner Ring (sold as set with item 28) 1 117028 PSP
h
3
O identity Code: *Recommended Spare Parts: (2) Non Stock - Consult Factory:
' E- Use with Electric Motor
C- Use with Chuck Drive Shaft R- Use with Rigid Coupling Drive Shaft
hadl BLANK CODE DENOTES COMMON PAf
Consutt your local LIGHTNIN Sales Office for terms of sale, ordering information and delivery. .
ISSUE IT- 2041

PLATE REVISED SHEET 1 of
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A UNIT OF GENERAL SIGNAL _ . )
MIXER PARTS ® moDEL(S) XJ-30,XJ-43 +XJA-33 ND-1,ND-1A,NAG-33

Y LIN G W

T TR LIGHTNIN o 135 Mt. Redd BIVd. e Rochester, N.Y. 14611

PARTS PRICING BOOK SEC. PAGE 9.01 DATE 3/12/84 §
‘EM | IDENT. RggF"D‘l PART NO. PRICE
W0, | CODE O DESCRIPTION UNIT | owa no. |mat| (EACH)
NOTE: Reference Drawing No(s). L-16709 & L-16711
30/31 Gear and Pinion (Set Only) 1 119869 PSP
32 Hex Key Wrench 1 127210 BPF
33A Tank Clamp Assy. Inciudes 1 800057 PSP
—(2) Iltems 1 800058 PSP
(2) 3,5,6,12 15 1 800059 PSP
(2 15A, 16, 17, 1 800060 PSP
(2) 32,33, 40 1 800061 PSP
33 Clamp 1 129020 ALM
33 Clamp 1 128020 316
33 (2) | Clamp 1 128020 BRZ
33 Clamp 1 129020 STL
33 Clamp 1 129020 NAL
338 Cup Plate Assy. Includes ALM 1 801194 PSP
) items 316 1 801195 PSP
(2 3,6,12,16 BRZ 1 801196 PSP
(2) 17, 32, 33, CIR 1 801197 PSP
(2) 40 NAM 1 801192 PSP
33 .| Cup Plate 1 129208 | ALM {
33 Cup Plate 1 129208 | 316 I
\',;3 (2) | Cup Plate 1 129208 BRZ
33 (2) | Cup Plate 1 129208 CIR
33 Cup Plate 1 129208 NAM
34 C | Chuck Grip 1 130012 316
35 E | Motor Handle Kit - Electric Motor 1 Consult Fagtory
36 Housing 1 136142 ALF
36 Housing 1 136156 316
36 Housing 1 136142 BRZ
36 Housing 1 - 136156 CIR
36 Housing 1 136142 NAL
37 Grip Spring Spacer 1 138808 STL
38 C | Drive Shaft with Chuck 1 143796 NPS
38 C | Drive Shaft with Chuck 1 143794 316
38 R | Drive Shaft with Coupling 1 143851 41L
38 R | Drive Shaft with Coupling 1 143851 316
39 * | Grip Spring Set 2 147031 PSP
40 Vibration Pad 1 150332 DUK
41 E | Electric Motor 1 See Sec. 1-C
Sl 42 Mixer Shaft 1 See Sec. | 1-D
my
2
ot

T identity Code:

W - _ ysw with Chuck Drive Shaft

* Recommended Spare Parts:

(2) Non Stock Consult Factory ‘

E - Use with Electric Motor
R - Use with Rigid Coupling Drive Shaft

Consult your local LIGHTNIN Sales Office for terms of sale, ordering intormation and delivery.

BLANK CODE DENOTES COMMON PAF



LIGH ININ * 130 ML Heaad tsivad. ® Hocnester, iN.Y. 14011
A UNIT OF GENERAL SIGNAL

MIXER PARTS ® MODEL(S)x3-30,xJ-43,XJA-33

ND-1,ND-~1A,NAG=-"

IPARTS PRICING BOOK SEC. 2 PAGE 9-02  DATE 3/12/8:
TEM | IDENT. REQD. PART NO. PRICE
w\O: | COPE O DESCRIPTION UNIT | owG NO. |maT | (EACH
NOTE: Reference Drawing No(s). L-16709 & L-16711
43 E_| Plain Washer 2 112005 | STL
44/45 Impeller & Set Screw 1 See Sec. 1-D
46 Motor Shaft Key 1 114196 STL
47 Washer (For Motor Shaft Screw) 1 112777 STL
99 Gear Lubr. - 2 Ib. Can. Temp 50° to 200° 1 123620 PSP
48 Lockwasher 1 115012 PSP
\ 4

6015 3.1v1d

2 ldentity Code:

(

* Recommended Spare Parts:

E - Use with Electric Motor

Consult your locat LIGHTNIN Sales Office for terms of sale, ocdering information and delivery.

PLATE

ISSUE
REVISED

(T~

BLANK CODE DENOTES COMMON P.

2041

SHEET 3 c



.G T A o .. UIGHTNIN 135 Mt..Read Blvd. ¢ Rochester, N.Y. 14611 .. ...

Aoy

A UNIT OF GENERAL SIGNAL -65/87/11
MIXER PARTS ® MODEL(S) & o NG} 00T 2AND-3
XJA-100 NAG-100
PARTS PRICING BOOK SEC. 2 PAGE 10.00 DATE 3/12/84(
“TEM | IDENT. Ao PART NO. PRICE
o '0- | CODE 2 DESCRIPTION UNIT | owG NO. |maTt| (EACH)
NOTE: Reference Drawing Nofs). L-16709, L-16711, L-15893, L-15952, L-15920
2 Hex Head Cap Screw 4 100327 CPS
2 Hex Head Cap Screw 4 100327 316
3 King Bolt 1 100329 CPG
3 King Bolt 1 100329 174
4 Shaft Screw 1 102009 CPS
5 Clamp Screw (Includes 15 & 15A) 1 105412 CPR
5 Clamp Screw (Includes 15 & 15A) 1 105412 174
6 Wedge Screw 1 105414 CPR
6 Wedge Screw. 1 105414 174
7 Motor Eye Bolt 2 105620 PCS
8 C | Chuck Screw 1 105861 GRS i
8 C | Chuck Screw 1 105861 174
10 * | Grip Spring Locknut 1 107716 | STL
11 C | Limit Pin 1 108504 420
12 Plain Washer 1 112013 STL
12 Plain Washer 1 112013 316
15 ' Cup Washer 1 112407 . CPS
15 . Cup Washer 1 112407 316 ' 4
15A Retaining Ring 1 205446 PSP *
6 » Wedge Bottom 1 112529 BRZ |
16 Wedge Bottom * 1 112529 316
17 Wedge Top 1 112530 ALM
17 Wedge Top - 1 112530 316
17 Wedge Top 1 112530 STL
17 (2) | wedge Top 1 112530 | BRZ
18 C | Chuck Washer 1 112756 S16
18 C | Chuck Washer 1 112756 175
20 Washer 4 112762 BRH
20 Washer 4 112762 316
21 C | snap Ring 1 114276 302
2 * | Retaining Ring 1 114279 PSP
23 * | Retaining Ring 2 114283 PSP
24 * | Oil Seal 1 1156356 PSP
25 * | Oil Seal 1 116357 PSP
26 * | O Ring 1 115766 | BUN
27 * | Ball Bearing 1 116222 PSP
| 28 * | Outer Ring And Rolier Assy 1 117025 PSP
[ 29 « [ Inner Ring (Set with 28) 1 117026 | PSP
o
2
O Identity Code: * Recommended Spare Parts: (2) Non Stock - Consult Factory(
E - Use with Electric Motor
wwr C - Use with Chuck Drive Shaft R - Use with Rigid Coupling Drive Shaft

‘Recommended Spare Parts BLANK CODE DENOTES COMMON PAR

Consuilt your local LIGHTNIN Sales Office for terms of sale, ordering information and delivery.

rmRoe r. 2042
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A UNIT OF GEI\I‘E-;(;\L SIGNAL XJ-6S. XJ-87 ND-2 .ND -
MIXER PARTS ® MODEL(S) xJ-117, XJA-100 ND-3A, NAG-100

PARTS PRICING BOOK SEC. 2 PAGE 10.01 DATE 3/12/84
7 IDENT. st PART NO. PRICE
g,/ CODE O DESCRIPTION UNIT | owa NO. |mati| (EACH)
NOTE: Relerence Drawing Nogs). . L-16709, L-16711, L-15893, L-15952, L-15920 -
30/31 * | Gear and Pinion {set only) 1 119866 PSP
32 Hex Key Wrench 1 127210 B8PF
33A Tank Clamp Assy Includes ALM 1 800062 PSP
(2) items 316 1 800063 PSP
(2) 3,5,6,12, 15 BRZ 1 800064 Psp
(2) 15A, 16, 17, STL 1 800065 PSP
(2) 32,33, 40 NAM 1 800066 PSP
33 Clamp 1 129019 ALM
33 Clamp 1 129019 316
33 (2){ Clamp 1 129019 BRZ
3 Clamp 1 129019 STL
33 Clamp 1 129019 NAL -
338 Cup Plate Assy, Includes ALM 1 801198 PSP
(2) " ltems 316 1 801199 PSP
) 3,6, 12 BRZ 1 801200 PSP
(2) 16, 17, 32, STL 1 801201 PSP
() 33,40 ' NAM 1 801193 PSP
33 : Cup Plate ' 1 129207 ALM
_ Cup Plate 1 129207 | 316
N (2){ Cup Piate 1 129207 BRZ
- Cup Plate - 1 129207 | STL|. - ..
33 Cup Plate 1 129207 | NAL
34 C | Chuck Grip 1 130011 316
35 Motor Handle Kit - Electric Motor 1 consult fagtory
36 Housing 1 136143 ALF
. 36 Housing 1 136155 316 |
i 36 Housing 1 136143 BRZ
© 36 Housing 1 136155 CIR
' 36 Housing 1 136143 NAL
. 37 Grip Spring Spacer 1 138810 STL
i 38 C | Drive Shaft with Chuck 1 143784 NPS
38 C | Drive Shaft with Chuck 1 143782 316
38 R | Drive Shaft with Coupling 1 143850 41L
- 38 R | Orive Shaft with Coupling 1 143850 316
39 * { Grip Spring Set 2 147030 psSe
40 Vibration Pad 1 150333 DUK]
41 E | Electric Motor 1 See Sec. 1-C
42 Mixer Shaft 1 See Sec. 1-D
i
™ Identity Code: * Recommended Spare Parts: (2) Non Stock Consult Factory
E - Use with Electric Motor.
-~ Use with Chuck Drive Shaft R - Use with Rigid Coupling Drive Shaft
‘Recommended Spare Parts BLANK CODE DENOTES COMMON PARTS
Consult your tocat LIGHTNIN Sales Office for terms of sale, orderlng taformation and delivery. :
ISSUE T-2042

PLATE REVISED sHeeT2 of 3



AP ARAT i Ao mgdign s oo +PAGHTNIN 2135 Mt. Beqd Blvd. * Roghester, N.Y. 14511.1—,_.;@--' - e "
‘ SR UNA OF GENERAL SIGNAL : : T -
XJ-65,XI-87 ND-2, ND-2A

MIXER PARTS ® MoDEL(S
(S) XJ-117,XJA-100 ND-3A, NAG-100
PARTS PRICING BOOK SEC. 2 PAGE 10.03 DATE 3/12/84 4
TEM | IDENT AEc: PART NO. PRICE
NO. CODE DESCRIPTION UNIT DWG NO. |MATL (EA_CH)
NOTE: Reference Drawing No(s). 1,-16709,L-16711 , L-15893, L-59952, L-15920
44/45 Impeller & Set Screw 1 See Sec. 1-D
46 Motor Shaft Key 1 114196 STL
47 Washer (For Motor Shaft Screw) . 1 112778 STL
99 Gear Lubricant 2 Ib. Can. (For Ambient Temp 50° to 200°F) 2 123620 PSP
48 Lockwasher 1 115013 PSP
4
t
ho
>
-
m
«
3
Q ldentity Code: ’ . (
“Recommended Spare Pans BLANK CODE DENOTES COMMON PAf

Consult your locai LIGHTNIN Sales Office for terms of sale, ordering information and delivery.

1060 ) iT- 2042



A UNIT OF GENERAL SiGNAL

ND-3,ND-¢4
. MIXER PARTS ® MODEL(S) x3-174,%3-230,XJ-350  ND-4A, ND-4B
PARTS PRICING BOOK SEC. 2 PAGE 11.00 DATE 3/12/84
(‘M | 1DENT. REQD. PART NO
p PER : PRICE
NOTE: Relerence Drawing No(s). .-16709, L-1671l1
1 Hex Head Cap Screw 2 100306 | CPS
1 Hex Head Cap Screw 2 100306 316
| 2 Hex Head Cap Screw 2 100506 | CPS
2 Hex Head Cap Screw 2 100506 | 316
3 King Bolt 1 100318 | CPG
3 King Bolt 1 100318 | 174
4 Pinion Cap Screw 1 102560 | GRS
5 Clamp Screw (Includes 15 & 15A) 1 105411 | CPR
5 Clamp Screw (Includes-15-'& 15A) 1 105411 | 174.
6 Wedge Screw : 1 105410 | CPR
6 Wedge Screw . I T054I0 | 174
7 Motor Eye Bolt - For 3hp.Motor 2 105619 | CPS
8 C | Chuck Screw 1 105860 | CPG
8 c | Chuck Screw 1 105860 | 174
10 * | Grip Spring Locknut 1 107715 | STL
11 C| Limit Pin 1 108504 | 420
12 Plain Washer 1 112017 | STL
12 Plain Washer 1 112017 | 316
15 Cup Washer 1l 112408 | STL
+5 Cup Washer 1 112408 | 316
— OB Retaining Ring 1 205447 | psp |.
6 Wedge Bottom 1 112527 | BRZ
16 Wedge Bottom 1 - 112527 | 316
17 Wedge Top 1 112528 | ALM
17 Wedge Top L 112528 | 316
17 Wedge Top 1 112528 | STL
17 (2) Wedge Top 1 112528 | BRZ
18 - C | Chuck Washer 1 112750 S16 _
18 C{ Chuck Washer 1 112-7.'5-0 175
20 Washer 4 112761 | BRS
20 Washer 4 112761 316
1 C| Snap Ring 1 114273 | 302
22 * | Retaining Ring 1 114274 | psSp
23 * | Retaining Ring 2 114284 | PSP
4 * | 0il Seal 1 115349 | PSP -
25 * | 0il Seal 1l 115350 | PSP
=| 26 *] "O" Ring 1 115763 [ BUN
> 27 *| Ball Bearing 1 116677 | PSP
ol 28 * [ Outer Ring and Roller Assy. 1 117023 | PSP
2 9 * | Inner Ring- R 117024 | PSP
O identity Code: * Recommended Spare Parts: (2) Non Stock - Consult Factory
C - Use with Chuck Drive Shaft:
R - Use with Rigid Coupling Drive Shaft
- .

Consult your locat LIGHTNIN Sales Office for terms of sale, ordering information and delivery.

PLATE

ISSUE
REVISED

BLANK CODE DENOTES COMMON PAR"

17,2043
SHEET 1 ¢



< gt e s en L n - KIGHTMIN ® 135 Mt Read Bivd. * Rochester, N.Y. 14611

A UNIT OF GENERAL SIGNAL

MIXER PARTS ® MODEL(S) x3-174, x3-230, x7-350

ND-3, ND-4
ND-4A, ND-4B

PARTS PRICING BOOK SEC. 2 PAGE 11.01 DATE 3/12/84
YEM | IDENT. Ao PART NO. Pmé
0. | CODEO DESCRIPTION UNIT | pwG NO. |maTL| (EACH)
NOTE: Relerence Drawing No(s). L-16709 L-16711
30/31 * | Gear and Pinion Set-Available in Set 1 119863 |.PSP
Form only includes items 30 & 31
32 Hex Key Wrench 1 127209 | BPF
33A Tank Clamp Assy Includes 1 800067 | PSP
Items 1 800068 | PSP
3,5,6,15,15A 1 800069 | PSP
16,17,32, L | 800070 |psP
33,40 1 800071 | PSP
33 Clamp 1 129408 | ALM
33 Clamp 1 129408 | 316
33 Clamp 1 129408 | BRZ -
33 Clamp 1 129408 | csT
33 Clamp 1 129408 | NAL
33B Cup Plate Assy Includes ALM 1 801202 | PSP
(2) Items 316 1 801203 | PSP
(2) 3,6,12, BRZ 1 801204 | PSP
(2) 16,17,32, CIR 1 801205 | PSP
(2) 33,40 NAM | 1 801206 | PSP p
33 Cup Plate 1 129206 | ALM t
33 Cup Plate 1 129206 | 316 | —
33 (2)] Cup Plate 1 129206 | BRZ -
33 Cup Plate 1 129206 | CIR
33 (2)] Cup Plate 1 129206 | NAM
34 C | Chuck Grip 1 130010 ! 316
35 Motor Handle 1 135213 | STL
36 Housing 1 136145 | ALF
36 Housing 1 136153 | 316
36 Housing i 136145 | BRZ
36 Housing 1 136153 | CIR
36 Housing 1 136145 [ NAL
37 Grip Spring Spacer 1 138812 | STL
38 C | Drive Shaft with Chuck 1 143773 | NSP
8 C | Drive Shaft with Chunck 1 143777 | 316
8 R | Drive Shaft with Rigid Coupling 1 143852 | 41L
38 R | Drive Shaft with Rigid Coupling 1 143852 | 316
39 * | Grip Spring Set 2 147029 [psp
<| 40 Vibration Pad 1 150331 | DUK
E 1 Motor 1 See Sec.|1l-C
ol 42 Mixer Shaft 1l |[See Sec.|1-D
2
O tdentity Code: * Recommended Spare Parts: (2) Non Stock -Consult Fact(

C - Use with

S

Chuck Drive Shaft

R - Use with Rigid Coupling Drive Shaft

Consult your locai LIGHTNIN Sales Office {or

T o1

terms of sale, ordering information and delivery.

BLANK CODE DENOTES COMMON PAF

7. 2043
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A UNIT OF GENERAL SiGNAL

MIXER PARTS ® MODEL(S) x7-174, x5-230, XJ-350 ND-4A, ND-

ND-3, ND-4

4B -
PARTS PRICING BOOK SEC. 2 PAGE 11.02 DATE 3/12/84
(" M | 10enT. REQD. PART NO. PRICE
. | CODEO DESCRIPTION UNIT | owg NO. |MaTL| (EACH)
NOTE: Reference Drawing No(s). L-16709 L-16711
44 /4 Impeller & Set Screw 1l See Sec.|1-D
46 Motor Shaft Key 1 130750 [sTL
70 0il Seal 1 115402 [ PSP
71 Slinger 1 139054 | PSP
99 Gear Lubricant 21b.Can (For Ambinet 3 123620 | Psp
Temperatures 50° to 200°F)
h
>
m
wn
2

O identity Code:

-—

“Recommended Spare Parts
Consult your locat LIGHTNIN Sales Office foc terms of sale, ocdering information and delivery.

PLATE

ISSUE
REVISED

BLANK CODE DENOTES COMMON PAF

IT-

2043
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SECTION 8

ASSEMBLY & DISASSEMBLY INSTRUCTIONS
DIRECT DRIVE — XD SERIES

8-1. REMOVING THE MOTOR FROM THE 8-2. REMOVING DRIVE SHAFT, BEARING, AND

HOUSING OIL SEAL FROM THE HOUSING

a. Remove the mixer shaft from ' the chuck. a. Follow the procedure of Paragraph 8-1.

b. Remove housing cap screws and washers (1, 2, b. Use Waldes Truarc No. 4 pliers to remove retain-
and 20). ing ring (22).

. Insert an Allen wrench in the chuck screw (8) to
prevent the drive shaft from rotating.

. 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.

Mount housing, large end upward, in. an arbor

press and press drive shaft (38) through the lower
opening of the housing.

. Turn the housing large end down and press ball

bearing (27) and oil seal (24) downward out of the
housing.

2. XD 174 thru 350: Use a 5/ 16-inch long-shank ~ ° > DISASSEMBLING THE CLAMP
’ hex wrench. a. Loosen the wedge screw (6).
¢. The upper end of the drive shaft is closely fitted b. Remove king bolt (3) and washer (12) to release
to the motor shaft. Use care in separating the wedge assembly and clamp assembly from the
-motor (41) and housing(36) by onc of the follow- positioning ball of the housing. -
' mg.mcthods. c. Separate wedge top (17) and wedge bottom (16)
1. Tap evenly around the upper edge of the hous- and remove wedge screw (6).
ing with a mallet. d. Remove vibration pad (40) from clamp (33). ‘
2. If the two assemblies do not readily separate, 8-4. DISASSEMBLING THE CHUCK

tighten 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.

. On XD 30 thru 117 models the motor shaft key
(46) is lightly cemented in the motor shaft
keyway.

a.

Remove the limit pin (11) by driving it into the
counterbored hole.

. Remove the chuck screw«(8).

Remove snap ring (21), chuck grip (34) and
chuck washer (18) from the chuck screw.
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38 DRIVE SHAFT

4 SHAFT SCREW

W/WASHER

MOTOR AND DRIVE SHAFT ASSEMSBLY

|1 16 WEDGE 80TTOM

40 VIBRATION PAD

MODELS XD 30 THRU 117 ONLY

17 WEDGE TOP

33 CLAMP

50 CLAMP ASSY.

§3 CUP PLATE

MOTOR HANDLE

41 MOTOR
MODEL XD 174 HEX HEAD CAP SCREWS
THRU 350 SHOWN LOCATED ON UNDERSIDE OF
<M 17 1 HOUSING ON XD30 THRU 117
: MODELS AND FURNISHED
WITH (20) WASHERS.
] 46 KEY
! CAST MOTOR BELL
NOT FURN'D ON MODELS
) : XD 30 THRU 117.
47 WASHER ' ?

: I]//46'MOTOR SHAFT KEY
322 RETAINING RING (T)
@——27 BALL BEARING (D

36 HOUSING

2— 38 DRIVE SHAFT
5 CLAMP SCREW giﬁgceéev
(2)
15 CUP WASHER | 4 SHAFT SCREW (XD-174 & 230)
14 RETAINING RING ‘
12 PLAIN WASHER
3 KING BOLT WHEN ORDERING PARTS, SPECIFY
ITEM NO., MIXER MODEL NO.,
43 HEX KEY WRENCH

AND SERIAL NO.
8 CHUCK SCREW
18 CHUCK WASHER
34 CHUCK GRIP
21 SNAP RING
11 LIMIT PIN

V

CHUCK ASSY

52 OPTIONAL CUP PLATE ASSEMBLY

(REPLACES CLAMP ITEMS 65, 14, 15 & 33)

(D RECOMMENDED SPARE PARTS

EXPLODED VIEW OF DIRECT DRIVE —
MODEL XD SERIES
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8-5. PREPARING FOR ASSEMBLY

8-6.

a.
b.

Clean all parts thoroughly.
Inspect for the following defects.

1. 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.

Repair or replace defective parts. It 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.

. Replace the ball bearing if it shows indications of
© wear.

ASSEMBLING THE DRIVE SHAFT IN THE
HOUSING :

a.

b.

Mount the housing (36) in an arbor press, large
end up.

Press the ball bearing (27) on its outer race tothe
shoulder of the housing bore.

* Turn the housing large ¢nd down and press the
oil seal (24), sealing lip inward, flush with the .

lower end of the housing.

. Support the housing, large end down, by resting

the 1nner race of the ball bearing on a suitable
sleeve.

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 race of the
bearing.

Use Waldes Truarc No. 4 pliers to install re-
taining ring (22) in the shaft groove.

. Turn the housing large end down and press the

drive shaft until the chuck head contacts the
small end of the housing.

. 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 (11)
so that the end of the pin is 3/16 of an inch
under flush.

A L L

D T T U

8-8. ASSEMBLING THE MOTOR TO THE HOUSING

a.

h.
. ASSEMBLING THE CLAMP

If the drive shaft has not been removed from the -
housing, repeat step g, Paragraph 8-6.

. Install the motor shaft key (46).

I. 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.

- 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.

. 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.

Align the screw holes and install the housing cap
screws and washers (I, 2 and 20). i

Draw up the screws evenly until the housing face
is just snug with the motor face, but do not
completely tighten the screws.

. Insert the Allen wrench in the chuck screw to

keep the drive shaft from turning, then thread in
and tighten the shaft screw (4).

Tighten the four housing cap screws evenly.

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 the clamp screw. Position
the retaining ring approximately 3/ 16~ from the
end of the clamp screw to allow free movement of
the cup washer.

Assemble wedge top (17), wedge screw (6), and
wedge bottom (16) and set the assembly in place
in the ball of the housing. )

Assemble clamp, vibration pad (40), king bolt
(3), and washer (12).

. Pass king bolt through the slot in the ball of the

housing and thread it loosely into the wedge top.

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.
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MOTOR HANDLE 53

4
3

<

H 52 OPTIONAL CUP PLATE ASSEMBLY
; (REPLACES CLAMP ITEMS 5, 14, 15 & 33)

(L
Ay

|
l,
4

NN ¢
i N
3 3
a1 N g S P48
g d
3 3
3 N MOTOR AND DRIVE SHAFT ASSEMBLY
3 N MODELS XD 30 THRU 117 ONLY
! : @ E : ;
18 ife
36 NN
Y = 38
N =
LN = -
N 67
2 : § 68
=N i 69
Ne s
N
el DETAIL “A” 42
ALTERNATE COUPLING CONSTRUCTION
(ITEMS 8, 11, 18, 21 & 34 NOT FURNISHED)
N
\
N
ZN]
N
40 N
NI ANNNAN ;
RO DA
l/ \‘\
14/15 5 43—
/ WHEN ORDERING PARTS SPECIFY
l : MACHINE SERIAL NO., ITEM NO,
50 | &DWG. NO.
CLAMP ASSEMBLY
(1) MODELS XD 30 THRU 117 NOT FURNISHED
WITH CAST MOTOR ENO BELL TWO ITEM
CAP SCREWS & BRASS WASHERS (20} ARE
LOCATED ON UNDERSIDE OF HOUSING.
(TEM ITEM
NO, PART NAME REQUIRED | { NO. PART NAME REQUIRED
1 HEX HEAD CAP SCREW } XD-174 & 2 21 SNAP RING 1
2 HEX HEAD CAP SCREW { {350 Only) 2 22 RETAINING RING, EXTERNAL 1 L.
2 HEX HEAD CAP SCREW XD 30-117 Only 4 24 OIL SEAL 1
3 KING BOLT 1 27 BALL BEARING 1
4 SHAFT SCREW (XD 174—350 only) 1 33 CLAMP 1
4 SHAFT SCREW & LOCKWASKER 34 CHUCK GRIP 1
XD 30—117 only 1 3s MOTOR HANDLE 1
5 CLAMP SCREW 1 36 HOUSING 1
6 WEDGE SCREW 1 38 DRIVE SHAFT 1
8 CHUCK SCREW 1 40 VIBRATION PAD 1
11 LIMIT PIN 1 41 MOTOR 1
12 PLAIN WASHER 1 42 MIXER SHAFT 1
14 RETAINING RING 1 43 HEX KEY WRENCH 1
15 CUP WASHER 1 44 IMPELLER Per Order
16 WEDGE BOTTOM 1 45 SET SCREW Per Order
17 WEDGE TOP 1 46 MOTOR SHAFT KEY 1
18 CHUCK WASHER 1 47 WASHER (XD 30-117 Only) 1
20 WASHER (XD 30-117 Only} 4 48 LOCKWASHER (XD 30-117 Only) 1
20 WASHER (XD 174-350 Oaly) 2 67 HEX HEAD CAP SCREW 4
68 LOCKWASHER 4
69 HEX NUT (XD 30-43 Oniy) 4

When ordering parts, specity item number, machine model number /

and carial nuimha,




PzEe A < ASSEMBLY & DISASSEMBLY INSTRUCTIONS goweweyger. -
— GEAR DRIVE — XJ SERIES

9-1
A4
9-2
9-3
4

. REMOVING THE MOTOR FROM THE HOUS-

ING

a. Set the mixer in a vertical position to prevent
spilling the gear lubricant.

b. Remove four housing cap screws and washers(1,
2, and 20).

¢. Raise motor (41) by its motor handle to
separate motor and housing (36).

d. Remove “O” ring (26).

. REMOVING THE PINION FROM THE MOTOR

a. Hold the pinion (3!) from turning and remove the
pinion cap screw (4) in one of the following ways.

1. XJ 30 thru 117 — Use a Phillips screwdriver.

2. XJ 174 thru 350 — Use a 5/16-inch Allen
wrench.

3. For XJ 174 thru350 — With nylon slinger, the
slinger must be removed by breaking it. Place
a wooden block under the slinger and strike
the opposite side with a chisel.

b. Remove the pinion with a bearing puller.

. REMOVING DRIVESHAFT, BEARINGS, AND

OIL SEALS FROM THE 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 followmg
methods to hold the drive shaft from turning.

I. XJ30thru1i7 — Insertan Alien wrench (43)
in the chuck screw.

2. XJ 174 thru 350 — Remove the chuck assem-
bly. (See paragraph 8-4). Inserta [-footlength
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.

c. 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 place, through the lower opening of
the housing.

g. Ifit is necessary to remove the bearing innerring,
start it from its seat with a thin screwdriver or
wedge, then remove it from the drive shaft witha
bearing puller.

h. XJ 174 thru 350 only — Pry the oil seal (70)
from the housing bore as shown in Figure 6.

1. Insert a 7/8 bolt into the ball bearing (27)
bore.

2. Use the bolt head as a fulcrum and pry out
the oil seal (70) with pliers.

5-4.

9-5.

9-6.

FIGURE 6

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).

DISASSEMBLING THE CLAMP
(See Paragraph 8-3).
DISASSEMBLING THE CHUCK
(See Paragraph 84.)

PREPARATION FOR ASSEMBLY
a. Clean all parts thoroughly.
b. Inspect for the following defects.

1. 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. It 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 “O™ ring if it is cut, deformed, or
deteriorated.

¢. Replace the ball bearing and roller bearing
(including the bearing inner ring) if they show
indications of wear.

. ASSEMBLING THE DRIVE SHAFT IN THE

HOUSING

a. Mount the housing (36) in an arbor press, large end
upward.

b. Press the upper oil seal (24), sealing lip upward,

approximately |/8-inch below the shoulder of
the bore.

c. Press the ball bearing (27) on its outer race
against the shoulder of the bore.



MOTOR HANDLE

- HEX HEAD CAP SCREWS
LOCATED ON UNDERSIDE OF -
Mo;éthng?f HOUSING ON MODELS XJ 30
O a0, SHOWN THRU 117 AND ARE FURNISHED
T - : WITH (20) WASHERS.
. CAST MOTOR END BELL
17 NOT FURNISHED
50 o~ ON MODELS XJ 30 THRU 117.
] a6 KEY | ey
@ 31 PINION Hze oy 71 SLINGER XJ174 THRU 350 ONLY
| ,‘4;/; ——26 0" RING D
47 WASHER ] MOTOR SHAFT KEY
4 PINION SCREW 48 LOCKWASHER PINION O SEENOTE (@
GRIP SPRING LOCKNUT (D)
MOTOR SHAFT AND PINION ASSEMBLY
MODEL XJ 30 THRU 117 ONLY : GRIP SPRING SET (D
4 PINION SCREW GRIP SPRING SPACER (D) ;
: : ‘ GRIP SPRING SET QO
5 32 INTERNALGEAR (D) SEENOTE @
2 70 OILSEAL (D) XJ174 THRU 350 ONLY
: 22 RETAINING RING, INTERNAL
(REPLACES GLAMP 17EMS 5 14, 15 £33 27 BALL BEARING (D
B ) 24 oiLseaL D
!
17 WEDGE TOP ,
- 6 WEDGE schsw% -
& 16 WEDGE aorrom—&m
20 WASHER —_— 23 RETAINING RING, INTERNAL ()
40 VIBRATION PAD T —
28 OUTER RING & ROLLER ASSEMBLY
BCLAMP e kR 29 BEARING INNER RING
5 CLAMP SCREW - Cmw-———25 OILSEAL (D  coLoONLY
43 HEX KEY WRENCH 23 RETAINING RING, ml}\ SET
INTERNAL (D) ®
38 DRIVE SHAFT
2 7 HEX HEAD
15 CUP WASHER CAP SCREW
14 RETAINING RING
~ _ o
12 PLAIN WASHER 2@ ;
3 KING BOLT / i WHEN ORDERING PARTS, SPECIFY: --
{TEM NO., MIXER MODEL NO., :
8 CHUCK SCREW . AND SERIAL NO.
CHUCK ASSY. 18 CHUCK WASHER
34 CHUCK GRIP
21 SNAP RING
NOTES:

11 LIMIT PIN

() RECOMMENDED SPARE PARTS

(@ GEAR & PINION SOLD IN SETS ONLY, HOWEVER PINION (31)
{ IS AVAILABLE AS AN IND!VIDUAL ITEM WITHOUT MECHANICAL
GUARANTEE. INTERNAL GEAR (32) NOT AVAILABLE AS INDIVIDUAL
- ITEM.

EXPLODED VIEW OF GEAR DRIVE MIXER XJ SERIES

16
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- d. Install retaining ring (22).
. XJ 174 thru 350 Only

=

I. Apply a heavy coating of ball bearing grease
to the top of the ball bearing (27).

2. Apply a coating of Loctite “Bearing Mount™
grade to the outside of a new oil seal (70).

3. Press the oil seal (70), sealing lip up, into the
housing until it seats on the retaining ring (22).

. Turn the hdusing large end down in the press and

install the inner of the two lower retaining rings
(23). .

. 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.
. Press oil seal (25), with its sealing lip towards the

large end of the housing, against the outer ring
and roller assembly.

Install outer retaining ring.

If the bearing inner ring (29) has been removed
from the drive shaft (38), press it in place.

. Apply a thin film of light oil on the tapered

surfaces only of each grip spring set. CAUTION:
For proper operation of the gnp springs, oil
must not get between the grip spring driving
surfaces and the drive shaft or gear bore.

Install the inner ring of the lower grip spring set
(39) so that the thicker edge seats against the
shaft shoulder.

. Place the housing on its side and grease the lips

of the oil seals.

. Hold the internal gear (32) in place in the gear

chamber and pass the drive shaft through its

" bearings as far as it will go into the hub of the

gear.

. With the gear on the end of the shaft, turn the

housing large end down and press theshoulder of
the drive shaft against the inner race of the ball
bearing (27).

. 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
S on page 9).

. Apply a thin coating of light oil on the threads of

the drive shaft and the bottom surface of the grip
spring locknut.

. 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 1s not available, be sure locknut is
tightened sufficiently to prevent grip spring slip-
page.) Use onc of the following methods to pre-
vent the drive shaft from turning while
performing this operation.

1. XJ 30 thru 117 = RESsémble (heahdd >
assembly. (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 [-foot

length of I-inch diameter bar in the chuck grip (
bore. \

9-8. ASSEMBLING THE PINION ON THE MOTOR
SHAFT -

a. XJ 174 thru 350 only

If the slinger has been removed, reinstall on the
motor shaft.

1. For units with aluminum slinger, allow 1/32
to 3/32 gap between the motor 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.

¢. Make sure that the motor shaft key (46) isin place -
in the motor shaft keyway.

d. Assemble the pinion on the motor shaft by driv-
ing it into place with light strokes of a mallet. For
units with nylon slinger, be sure the pinion teeth
mesh with slinger teeth.

¢. Make sure that pinion and motor shaft butt
securely, then install and tighten the pinion
screw (4) with lockwasher (48).

9-9. ASSEMBLING THE CHUCK
(See Paragraph 8-7). (

9-10. ASCS}EMBLING THE MOTOR TO THE HOUS~
IN

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 the grease, rotating thedrive
shaft by hand, tapping or shaking the housing.

b. Clean the mating surfaces of the motor (41) and
housing.

c. Place the “O™ 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 “O” ring.

e. Align }hc 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 (1, 2, and 20).

g. Rotate the drive shaft several revolutions by
hand to make sure that all parts are running
freely.

9-11. ASSEMBLING THE CLAMP. (See Paragraph
8-9.)
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41 52 OPTIONAL CUP PLATE ASSEMSBLY
(REPLACES CLAMP ITEMS 5, 14, 15 & 33)

MOTOR SHAFT AND PINION ASSEMBLY
MODEL XJ 30 THRU 117 ONLY

2.

5
38 100 €LETIIL8580717 11728781 POLONNPANPIETITT
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DETAIL “B™
ALTERNATE COUPLING CONSTRUCTION
(ITEMS 8, 11, 18, 21 & 34 NOT FURNISHED)

NOTE:

() sOLD IN SETSONLY

(@ MODEL XJ 30 THRU 117 NOT
FURNISHED WITH MOTOR END BELL
{2) ITEM 2 CAP SCREWS AND BRASS
WASHERS {20) LOCATED ON UNDER-
SIDE OF HOUSING.

50 WHEN ORDERING PARTS SPECIFY
CLAMP ASSEMBLY MACHINE SERIAL NO., ITEM NO.,
AND DRAWING NO.
ITEM {TEM
NO. PART NAME REQUIRED NO. PART NAME REQUIRED
1 | HEX HEAD CAP SCREW } XJ 174 theu 2 28 | OUTER RING & ROLLER -SOLD ONLY 1
2 | HEX HEAD CAP SCREW 350 only 2 ASSEMBLY AS A SET
2 HEX HEAD CAP SCREW (XJ 30-117 only) 4 29 BEARING INNER RING 1
3 KING BOLT 1 30 GEAR/PINION SETS SOLD IN 1
< | PINION CAP SCREW {xJ 174-350) 1 31 | PINION SETS ONLY- !
4 PINION SCREW (XJ 30-117 only) 1 32 | INTEANAL GEAR 1
5 CLAMP SCREW 1 33 | CLAMP 1
6 WEDGE SCREW 1 34 | CHUCK GRIP 1
8 CHUCK SCREW 1 35 MOTOR HANOLE 1
10 GRIP SPRING LOCKNUT 1 36 HOUSING 1
" LIMIT PIN 1 37 | GRIP SPRING SPACER 1
12 PLAIN WASHER 1 38 | DRIVE SHAFT 1
14 RETAINING RING 1 39 GRIP SPRING SET 2 R
15 CUP WASHER 1 40 | VIBRATION PAD 1
16 | WEDGE BOTTOM 1 41 MOTOR : 1
17 WEDGE TOP 1 42 | MIXER SHAFT 1
18 CHUCK WASHER 1 43 | HEX KEY WRENCH 1
20 WASHER (XJ 30-117) ] 44 IMPELLER . Pec Order
20 WASHER (XJ 174-350) 2 45 | SET SCREW Per Order
21 SNAP RING 1 46 | MOTOR SHAFT KEY 1
22 RETAINING RING, INTERNAL 1 47 WASHER (XJ 30-117 only) 1
23 | RETAINING RING, INTERNAL 2 48 | LOCKWASHER (XJ 130-117 Oaly) 1
24 OfL SEAL 1 67 | HEX HEAO CAP SCREW 4
25 OIL SEAL 1 68 | LOCKWASHER 4
% 20" RING 1 69 | HEX NUT (XJ 30-117 only) 4
27 BALL BEARING 1 70 | OIL SEAL } XJ 174 thru 1
7 SLINGER 350 only 1
- _ TABLE4 RECOMMENDED TIGHTENING TORQUES FOR GRIP
SPRING LOCKNUT
r XJ 87 XJ 230
| MOODEL X430 | XJ4a3 XJ65 | XJ117 | XJ174 | X4350
Tiwghtening Torque
18 Lan ‘:ool-"gundt 20 20 50 % 125 125
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The Lightnin Guarantee

LIGHTNIN guarantees that in the case of a failure of any mixer, which you
feel is our responsibility, we will repair or replace it to your satisfaction or we
will refund the purchase price. This guarantee applies for the first full year
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 after 50 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.

Atlanta, GA 404-398-1956 Minneapolis, MN 612-881-7271
Baton Rouge, LA 504-752-0267 New Orleans, LA 504-752-0267
Boston, MA 506-887-2384 New York City, NY. 201-228-1830
Cedar Rapids, |IA 319-362-7273 Pensacola, FL 904-477-8776
Charleston, WV 304-422-4755 Philadelphia, PA 609-386-5104
Charlotte, NC 704-334-3700 Phoenix, AZ 602-275-3185
Chattanooga, TN 615-894-2358 Pittsburgh, PA 412-788-6800
Chicago, 1L 708-773-2580 Richmond, VA 804-794-6100
Cincinnati, OH 513-489-2850 Rochester, NY 716-482-9640
Clearwater, FL 813-573-5294 Roseland, NJ 201-228-1830
Cleveland, OH 216-659-3157 Salt Lake City, UT 801-487-5200
Dallax, TX 214-238-1919 San Francisco, CA 510-609-1400
Denver, CO 303-757-43981 San Juan, P.R. 803-765-6969
Detroit, Mi 313-478-4070 St. Louis, MO 314-227-6800
Honolulu, HI 808-847-3261 Seattie, WA 206-455-3526
Houston, TX 713-661-1177 Toronto, CN 416-781-6105
indianapolis, IN 317-846-6104 Tucson, AZ 602-884-9710
Jacksonville, FL 904-783-6000 Tulsa, OK 918-627-1920
Kansas City, MO 816-525-1350 Vancouver, WA 206-694-9175
Lakeland, FL 813-646-0559

Los Angeles, CA 818-760-4100

Memphis, TN 901-382-8700

Milwaukee, WI 414-774-4050 Or call us at

716-436-5550
; LIGHTNIN 135 Mt. Read Bivd., Rochester, NY 14603
: Telephone (716) 436-5550 FAX (716) 436-5589

LIGHTNIN

Members of the Lightnin group are located In Rochester, NY, U.S.A.; Toronto,
Canada; Mexico, D.F.; Poynton, England; Milan, ttaty; Jurong,Slngapore, Sydney,

for prompt service call your LIGHTNINe sales engineers
They can save you time and money and provide you with mixers and aerators guaranteed to do the job.

Australia; Rio de Janeiro, Brazil; Nienhagen, Munich, Germany

© 1991 LIGHTNIN

Uightain Sales Enginears are loceted in principat cities around the world.

Printed in U.SA.
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DREW INDUSTRIAL DIVISION CONTROL, FEED AND TEST

Neptune' 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
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

In various sizes

to suit many

Model Gallon Capacity Order Code
50 PT 50 7838-01-6
100 PT 100 7886-01-5
167 PT 167 7887-01-3
260 PT 260 7888-01-1
500 PT 500 1485-01-1
® Registered trademark of Ashiand inc.
* Registered service mark of the Chemical Manufacturers Association.
‘Neptune is a registered trademark of Neptune Chemical Pump Co. €1993. 1996 Ashiand Inc. All Rights Reserved. Printed in U.S.A « INS-DS-9 Rev. 1
All statements, information and data presented herein are befieved to be accurate and refiable but are not to be taken as a guarantee, express warranty or T ﬁg:uum
implied warranty of merchantability or fitness for 2 particular purpose, or representation, express or implied, for which Ashland assumes legal responsi- :
bility, and they are offered solely tor your consideration, investigation and verification. Statements or suggestions concerning possibie use of this product Ashiand Chemical
are made without representation or warranty that any such use is free of patent infringement and are not recommendations to infringe on any patent. \% --_—

Ashiand Chermecal Company

Drew Industrial Division . one Drew Plaza, Boonton, New Jersey 07005 « Phone: (201} 263-7800 « Fax: (201) 2634483 s Covigion of Aghiand inc.
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et VENTSORB

GENERAL DESCRIPTION

VentSorb canlisters — 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

¢ AP| separator vents

= Sludge thickener tanks at waste treatment plants

* Sewer gas vents, wet stations and weir boxes at

chemical and municipa! waste treatment plants

= Chemical plant wastewater holding tanks

* Laboratory hood exhausts

s Landfills

The 55-gallon VentSorb canisters contain all the eiements
found in a full-scale adsorption system-vessel; activated
carbon, inlet connection and distributor, and an outlet
connection for the purified air stream. Air is distributed across
the carbon bed with a corrosion-resistant stainless steel

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. 22 112
¢ Flexibility to be installed in series or multiple units in >
parallel. " OUTLET:
4 i - 1174 2" FNPT FITTING
« 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 y >
carbon reactivation. I 1
¢ Low cost per unit makes carbor: treatment economical.

VENTSORB SPECIFICATIONS

vessel: .cooociviiierennnnn, Open head 16 gauge steel canister
Max Operating Pressure: ..oocccoovvviiiinercvccinnrenannnne. 4 psig
COVEr L Removable steel cover,

12 gauge bolt ring with polycord gasket @
internal Coating: .......ccocvvevenees Heat cured 100% phenolic CALGON CARBON SORPORATION
External Coating: ..............coceeinn. e High solids ename!

7 3

34 3/8"

(312 4"
4

Temperature: .....cococoeennnnan 350°F (intermittent) (176.7°C) 2'["#5;1,
Inlet: .......... 2" FNPT: 304 stainless steel screen distributor /COUPLING
~
Max Flow: .. 100 cfm (2.83m3min) b
Carbon: ... 180 pounds Peliet BG or v r
'Ship '\‘/_Veig_ht: .................................. : .'240ﬂpohunds (108.§lf‘g) VENTSORE DIMENSIONS
LE-PoV-05/87

O B et eaes 2" FNPT :
Type BPL 4x10 or Type IVP 4x6 (81.6kg) >
Cooyright © Caigon Caroon Corporation 1987 2

CALGON CARBOA CORPORATION » P.O. BOX 717 » PITTSBURGH. FA <5230-0777 « PHONE “-800-cCARBON

e gt m mmmpe - mm—— w p—————w

LE-av-Ude

e AL mimmm mAm e
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TYPICAL VENTSORB APPLICATIONS

Chemical, petrochemical, food, 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:

Storage Tank Vents — VentSorbs are widely used to control
evaporative losses vented from storage tanks. Typically,
these vapors are emitted during tank fllling and emptying. In
one application, a glycenn manutacturer is using the canisters
to purify ambient air drawn into storage tanks during product
transfer. The adsorption process helps prevent contamination
of the company’s glycerin product. The VentSarb units
provide over six months of service for this application.

Reactor Vents — A pesticide manutacturer is using multiple
VentSorbs on five reactor vessels to control trace amounts
of odorous methylamine and diethylamine (which are
by-products of a caustic 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 using VentSorb
units to control odorous emissions from settling basins where
oil is separated from wastewater that is discharged in con-
densate, biowdown or drain systems. For this application,
arr 'poitutior control reguiations. [he air stream (s plutied
through two VentSorb units, operating in parallel configura-
tion, at 100 cfm.

VENTSORB INSTALLATION

VentSorb canisters are shipped ready for installation. Each
canister is set{-supporting and should be placed on a level,
accessible area as near as possible to the emission source.
Installation is simpie, requiring just a flexible hose or pipe to
connect the vent to the 2-inch FNPT bottom inlet of the
canister.

it the VertSord will be vented directly to outside air, a
U-shaped octlet pipe or rain hat ~ such as a pipe tee - is
recommencec to prevent precipitation from entering the unit.

VentSort canisters operate from a continuous suction
across the ve~:. The suction can be produced by a blower
or by using the positive pressure inside the tank or process
vessel. In mary cases, the pressure or surge of pressure
within the tark o vessel is sufficient to overcome the pressure

e anrmce tho ~onictpar o thiie alininatina the naand fAr o
more informas.onr.

Maximur -ecommended air fiow through a VentSorb is
100 cfm. ¥ ~igner flows are encountered, plant operators
should instal :wo or more canisters in paralle! configuration.

When Ve~1Scb canisters are used to control vapors from
organic solver: starage tanks, the following precautions are
recommendec’

e A safety re ef valve must be provided. This protects
the storzge tank should the VentSorb become plugged
or blockec i any fashion. Such a vent would open in
this emergency situation, thereby reileving pressure.

* Uncer ancrapriate conditicns, @ flame arrestor and/or

backflow preventer must be installed as shown in this
bulletin's storage tank installation drawing. This prevents
backflow of air through the VentSorb wher the storage
tank is empty.

* Pre-wetting the carbon helps dissipate excessive heat
that may be caused by high orgaric compound
concentration (>0.5 to 1.0 Voli. %).

Also, if VentSorb canisters are used to control organic
emissions from airstrippers or other high moisture content
air streams, Caigon Carbon recommends that humidity in
the air stream be reduced to under 5C opercent. Lower
humidity optimizes adsorptive capacity of the carbon.
In addition, fcr similar appiications that generate a
condensate, Calgon Carbon recommengs instaltation ot a
drain on the inlet piping.

Four VentSorb units at a chernical plant are installed to operate in senes
and ir: paralfel More thar 25 odorous and/or toxic vapors are controlled
by 80 VentSort units at this plant.

“Arrangements sfoLid be made 4 the time of purchase
regarding the future returm of canisters containing spent
carbon. Caigon Czroor will provide instructions on Now to
sampte the spen: carbon and arrange for carbon acceptance
testing. The spent carbon is reactivated by Calgon Carbon
anc all of the contaminants are thermally dest-oyed. Caigon
Carbon will not accent VentSorts for iancfill, incineration or
other means of d:sposal.

No VentSorbs car pe returned to Calgon Carbon unless
tne carbon acceptznce procedure has bee~ completed, an
acceptance number provided, anc the retu labels {incluced
witn the units at the :me o' purchase) are azached.

Ven:Sorbs mus: be d-amnec - anc inlet/outier connectians
mus* be plugged ~ onior to return ¢ Calgon Carbor
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THEORETICAL VENTSORB CAPACITIES
Theoretical Ventsorb Capacity Lb Adsorbed/VentSorb*

BOILING MOLECULAR 10 100 1,000

POINT/*C WEIGHT PPM PPM PPM_
Acrylonitrile 77.3 53.1 6 12 24
Benzene 80.1 78.1 14 23 36
n-Butane -0.5 58.1 4 8 13
Carbon Tetrachloride 76.8 153.8 40 56 76
Dichioroethylene 37.0 97.0 12 21 35
Methylene 40.2 84.9 3 7 18
Freon 114 3.8 170.9 1 18 33
n-Hexane 68.7 86.2 18 25 34
Styrene 145.2 104.1 45 57 71
Toluene 110.6 92.1 34 44 58
Trichioroethylene 87.2 131.4 a3 50 73

* 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 ESTIMATE

This table lists the theoretical adsorption capacities for
several compounds. The adsorption capacity for nonpolar
organics increases with the boiling point, molecutar weight
and concentration of the air contaminant. Estimate the life of
a VentSorb canister for other organic compounds by matching
them with compounds of similar boiling point and molecular
weight in this table. Low molecular weight (less than 50)
and/or highly polar compounds such as formaidehyde,
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 from 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
VERINIVWVNLD oMol | WWITOIWaIMI IwviIivTY

While complying with recommended installation instruc-
tions, plant 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! of adsorption can lead to severe temperature
excursions at high concentrations of organic compounds.
Heating may be controlied by diluting the inlet air, time
weighting the inlet concentration to allow heat to dissipate,
or pre-wetting the carbon.

3. Do not use VentSorbs with Type IVP 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 adeguate air flow to dissipate
the heat. In situations where there is insufficient or
disrupted 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.

SAFETY

RELIEF FLAME ARRESTOR

2" PIPE
+— HOSE OR DUCT

VACUUM RELIEF

STORAGE T ¢
TANK r
b4
BACKFLOW -~ A
PREVENTER VENTSORS

Typical VentSorb Installation
at Storage Tank

CALGON CARBON AIR
PURIFICATION 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.
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WARRANTY

There are no expressed or implied warranties - or any

VENTSORB PRESSURE DROP

warranty of merchantability or fitness - for a particular Air Flow - m/s
purpose associated with the sale of this product. 000 0.0080 oo anze0 e.qar

LIMITATION OF LIABILITY

The Purchaser's exciusive remedy for any cause of action
arising out of purchase and use of the VentSorb, including
but not limited to breach of warranty, negligence and/or
indemnification, is expressly limited to a maximum of the
purchase price of the VentSorb unit as sold. All ¢claims of
whatscever nature shal! be deemed wailved 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 liabie for incidental or consequential
damages, damages in excess of the purchase price of the

peg w/edy - dosq einseely

Pressure Drap - Inches H,0/M Bed

T

VentSorb unit, loss of profits or fines imposed by ° 2 e &0 ®

Govermmmental agencies. Air Flow - CFM

Application information provided in this bulletin is based
upon theoretical data. Calgon Carbon Corporation
assumaes no responsibility for the use of the information
in this product bulletin.

Pressure drop through a VentSorb unit is a function of the
process air flow as shown in the graph. A VentSorb 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, muitiple canisters may be installed in parallel
operation. The maximum canister pressure should not exceed
4 psig.

It at any time our products or services do not meet your requirements or expectations, or if you would like to suggest any ideas

for improvement, piease call us at 1-800-548-1999.

For detailed information on the products described in this bulletin, please contact one of our Regional Sales Offices

located nearest to you:

1-800-4-CARBON

Domestic Sales Offices

Region |

Bridaewater, NJ
Fax (Yus) S¢o-cabs

Region il

Pittsburgh, PA

Tel (412) 787-6700
1-800-4-CARBON

Fax (412) 787-6676

A

International Sales Offices

Europe
Chemviron Carbon

Fax 32277093894

Canada

Calgon Carbon Canada, inc.
Bolton, Ontaric

Tel (905) 857-9915

Fax (905) 857-9984

. . : Latin America/Australasia/
Region NI Region IV Region v Singapore/Asia Pacific  Phliippines
Liste, IL Richmond, CA Houston, TX Calgon Carbon Corp Pittsburgh, PA
Tel (630) 505-1933 Tet (510) 412-1010 Tel (713) 690-2000 Tel (65)221-3500 Tel (412) 787-4519

Fax (630) 505-1936 Fax (510) 412-5660

Fax (713) 690-7909

Fax (65) 221-3554 Fax (412) 787-4523

Calgon Carbon Corporation's activated carbon products are continuously being improved and changes may have taken place since

CALGON CARBON CORPORATION

this publication went to press.

4
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CALGONX CARSCN CORPORATION
CALGON CARBON CORPORATION
PO BOX 717-0717
PITTSBURGH PA 15230
Telephone: 412-787-8700
800-422.7266
Fax: 412.797-8324
PRICING
VENTSORB CANISTER
A D RETURNAB
NON-RETURNABLE 1to3d 4t08 101029 30 or MORE
VENTSORB PELLETBG 7 $550...... $520 ...... $495 . ... .... $ 485
VENTSORB VPR4X10 490, ..... 470 . .. ... 450 ........ 435
VENTSORB BPL4X 10 679...... 640 . ... .. 600........ 585
VENTSORB IVP4X10 975. ..... 835 ...... B35 . ....... 840
VENTSORB CENTAUR4XG 830...... 785 ... ... 5........ 720
VENTSORB FCA4X 10" 10656..... 1018..... 995 . ....... 945

NOTE: 'Thess goods cannot he exported withaut the permission of the United States Government.

RETURNABLE 1t03 4109 101029 30 or MORE
VENTSORB PELLETBG $650...... $620...... $595........ $ 585
VENTSORB VPR4X10 650...... 620 ...... 585 . ....... 535
VENTSDAB BPL4X10 779...... 740 .. .... 700........ 685
VENTSORB CENTAUR4XE 830...... B85 ...... 850........ 820
Carbon Acceptance Fee

Prior to return of a unit for reactivation, we are required to sampls the spent carbon to ensure a safe reactivation process. Thisisa
one-time per site per application charge. ’

Non-RCRA Acesptance . . .. ................ +400

RCRA Acceptancs. . .. . ..........c.c.o..... $1,000
Carbon Acceptance testing will take spproximatety 3-4 weeks cnce the sample and paperwork are received by Calgon Carbon
Corporation.

The above prices ars F.0.B. Pittsburgh, PA 15225.
Pricing excludes any applicable taxes.
Terms sre net 30 days.

Ef{sctive 05-01.97
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Post Office Box 97 AKBII Rev.F

Benton Harbor, Ml. 49023-0097
Ph: 616/926-6171
Fax: 616/925-8288

INSTALLATION
AND OPERATING
INSTRUCTIONS
FOR GAST
HAZARDOUS
DUTY REGENAIR
BLOWERS

This instruction applies to the following

models ONLY:

R3105N-50, R4110N-50,

R4310P-50, R4P115N-50, R5125Q-50,
R5325R-50, R6130Q-50, R6P155Q-50,
R6340R-50, R6P355R-50 and R7100R-50.

Gast Authorized Service Focilities are Located in the locations listed below

Brenner Fledler & Associates

T &, Fax: 213/404-797s

Gast Manufacturing Corporation
505 Washington Avenue
Cartshadt, N. J. 07072

Gast Manufacturing Corporation
2300 Highway M-139
8enton Harbor, Mi. 49022

Ph: 201/933-8484 Ph: 616/926-6171

Fax: 201/933-5545 Fax: 616/925-8757
Wainbee Limited walnbee Umited Japan Machinery Gast Manutacturing Co. Lid.
215 Brunswick Bivd. 5789 Coopers Ave.  Cenfral POBox 1451  Knaves Beech Business Centre
Poinie Claire, Quebec  pississauga, Ontario  10Yko 100-91, Japan  Loudwater, High Wycombe
Canada H9R 4R7 Conada W4T 356 Ph: 813 3573-5421 Bucks, Englond HP10 950
Ph: 514/697-8810 Ph: 416/213-7202 Fax: 813 3571-7896 England

Fax: §14/-697-3070

Fax: 416/213-7207

Ph: 0428 532400
Fax: 0628 532470
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OPERATING AND MAINTENANCE INSTRUCTIONS

SAFETY
This is the safety alert symbol. When vou see this symbol
personal injury is possible. The degree of injury is shown
by the following signal words:
DANGER Severe injury or death will occur if hazard is
ignored.

/AN WARNING Severe injury or death can occur if hazard is

ignored.
CAUTION Minor injury or property damage can occur if
hazard is ignored.

Review the following information carefully before oper-
ating

GENERAL INFORMATION

This instruction applies to the following models ONLY:
R3105N-50, R4110N-50, R4310P-50, R4P115N-50,
R5125Q-50, R5325R-50, R6130Q-50, R6P155Q-50,
R6340R-50, R6P355R-50 and R7100R-50. Theseblowers
are intended for use in Soil Vapor Extraction Systems.
Theblowers are sealed at the factory for very low leakage.
They are powered with a U.L. listed electric motor Class
1 Div. 1 Group D motors for Hazardous Duty locations.
Ambient temperature for normal full load operation
should not exceed 40° C (105° F). For higher ambient
operation, contact the factory.

Gast Manufacturing Corporation may offer general ap-
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

DANGER Models R5325R-50, R6130Q-50, R6340R-50,
R5125Q)-50, R6P155Q-50, R6P355R-50 AND R7100R-50
use Pilot Duty Thermal Overload Protection. Connect-
ing this protection to the proper control circuitry is
mandated by UL674 and NEC501. Failure to do so could/
may result in a EXPLOSION. See pages 3 and 4 for
recommended wiring schematic for these models.

WARNING Electric shock can result from bad wiring. A
qualified person must install all wiring, conforming to
all required safety codes. Grounding is necessary.

WARNING This bloweris intended for use on soilvapor
extraction equipment. Any otheruse must be approved in
writing by Gast Manufacturing. 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 for connection
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
threadsin the blower housing and prevents leakage. Dirt
and chips areoften found in new plumbing. Do notallow
them to enter the blower.

A

NOISE - Mount the unit on a solid surface that will not
increase the sound. This will reduce noise and vibration.
We suggest the use of shock mounts or vibration isolation
material for mounting.

ROTATION - The Gast Regenair Blower should only
rotate clockwise as viewed from the electric motor side.
The casting has an arrow showing the correct direction.
Confirmthe proper rotation by checking air flow at the IN
and OUT ports. If needed reverse rotation of three phase
motors by changing the position of any two of the power
line wires.

OPERATION
WARNING Solid or liquid material exiting the blower
or piping can cause eye damage or skin cuts. Keep away
from air stream.

A 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 motor conforming to the proper NEMA or U. L.
standards. Blowers with standard TEFC motors should
never be utilized for soil vapor extraction applicationsor
where local state and / or Federal codes specify the use of
explosion-proof motors (as defined by the National Elec-
tric Code, Articles 100,500 c1990).

CAUTION Attach blower to solid surface before start-
ing to prevent injury or damage from unit movement. Air
containing solid particles or liquid must pass through a
filter before entering the blower. Blowers must have
filters, other accessories and all piping attached before
starting. Any foreign material passing through the blower
may cause internal damage to the blower.

CAUTION Outlet piping can burn skin. Guard or limi:
access. Mark “CAUTION HotSurface. Can Cause Burns”
Air temperature increases when passing through the
blower. When run atdutiesabove 50in. H,O metal pip«
may be required for hot exhaust air. The blower must no
be operated above the limits for continuous duty. Only
models R3105N-50, R4110N-50 and R4310P-50 can bx
operated continuously with no air flowing through the
blower. Other units can only be run at the rating show:
on the model number label. Do not Close off inlet (fo
vacuum) to reduce extra air flow. This will cause adde
heat and motor load. Blower exhaust air in excess of
230°F indicates operation in excess of rating which ca:
cause the blower to fail.

ACCESSORIES ...Gast pressuregauge AJ496and vacuur
gauges AJ497 or AE134 show blower duty. The Gas
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 valve close:



C

o

—

A

A

SERVICING
WARNING  To retain their sealed construction they
should be serviced by Gast authorized service centers
ONLY. These modecls are sealed at the factory for very
low leakage.

WARNING  Tumn off electric power before removing
blower from service. Be surerotating parts have stopped.
Electricshock or scvere cuts canresult. Inletand exhaust
filters 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 the unit requires clean-
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 Service Center. Thisbuildupcan 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 WIRING DIAGRAM FOR R4110N-50 & R3105N-50

>>u WARNING

tagy THS MOTOR IS THERMALLY
voLTage PROTECTED AND WL
LNE  AUTOMATICALLY RESTART
WHEN PROTECTOR RESETS.
I ALWAYS DISCONNECT POWER
SUPPLY BEFORE SERVIONG.

Pt _ UNGROUNDED LINE
P2 Ll F2 NSULATE T
> Jrounte (O »

LnE NSUKATE
T2 ™ )
T4 T

MOTORS WIRING DIAGRAM FOR R4310P-50

836

TO REVERSE ROTATION.

LOW VOLTAGE

e

506
9%

HGH VOLTAGE

>>u WARNING

THIS MOTOR IS THERMALLY
PROTECTED AND WiLL
AUTOMATICALLY RESTART
WHEN PROTECTOR RESETS.
ALWAYS DISCONNECT POWER
SUPPLY BEFFORE SERVIOING.

MOTORS WIRING DIAGRAM FOR
R5325R-50. R6340R-50. R6P355R-50. & R7100R-50

THERMOSTATS (T0
CISTOMER CONTROL

CROITI

TO REVERSE ROTATION,
NTERCHANGE THE
EXTERNAL CONNECTIONS
TO ANY TWO LEADS.

4
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MOTOR WIRING DIAGRAM FOR RS5125Q-50 & R4P11SN-50
1 1
5= } UNE 8
3 4
2 2
e i
4 3

= THERMOSTAT ~——————— THERMOSTAT
THERMOSTAT THERMOSTAT
LOW VOLTAGE HIGH VOLTAGE

» R5125Q-50 BLOWERS PRODUCED AFTER SEPTEMBER %992 (SER. NO. 0952)
DO NOT HAVE MOTOR LEADS S & &.

MOTOR WIRING DIAGRAM FOR R6130Q-50 & R6P155Q-50

T1 - LNE

CONNECT THERMOSTAT Té * LNE

TO MOTOR PROTECTION

ORCUIT —————— THERMOSTAT
— THERMOSTAT

CONNECTION FOR THERMOSTAT MOTOR PROTECTION

MOTOR

THERMOSTAT

TERMOSTATS TO BE CONNECTED IN SERIES WITH
CONTROL AS SHOWN. MOTOR FURNISHED WITH
AUTOMATIC THERMOSTATS RATED AL. 115-600V. 720VA
CIRCUIT SHOWN IS FOR 3 PHASE MOTOR. SINGLE
PHASE MOTOR HAS TWO LINE LEADS IN THE ABOVE

CIRCUIT.
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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 secondary 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

© 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 trademark 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 # 1-510-658-3153
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1.1

Overview

Product Description

The Verbatim™ 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
I/O 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 l-1



1.2

1.2.2

Overview

Note:

All user programming except access code and voice message recording may
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.

1-2 Verbatim Owner's Manual



Overview

A
\\ . . 3 . .
‘7 The bomb indicates a warning message. The information concerns

process that may result in damage to equipment or harm to a person.

w The hand indicates a caution message. The information concemns a
process that may result in equipment failure.
/ The pencil indicates general information.
ol , o : .
¢’ The open diamond pattern indicates one or more exceptions or special

considerations for a process.

s
& The phone indicates that you can access the Verbatim autodialer
through your phone.

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 Italic text indicates items for emphasis, message text,

and sample text.

ALL CAPITALS Capital letters reference the names of keys, lights, and
LED:s. ‘

Initial Capital Letters Capitalization of the first letter of a set of words
indicates mode and function types.

Verbatim Owner's Manual 1-3






2.1

2.2

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.

l.ocation 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-11 phone jack and a grounded 120 VAC power
outlet.

1. Mount the Verbatim autodialer on centers of 6" x 11 3/8" 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.

Verbatim Owner's Manual 2-1



Installation

*

*

' ~
If there are any green grounding wires in plase 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
power is applied, turn it off with the red POWER ON/OFF key.

Connect dry (unpowered) contacts to the terminal strip connection points.

The connection point for basic four-channel units is terminal strip TS},
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 TS1 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 (18 to 24 gauge) signal
wire rather than heavy power wire. This reduces problems of bulk and
stiffness.

If your unit has 8 or more inputs, the VX32 Channel Expansion Card
should be plugged into connector J4.

If your unit has this card installed, then use TS1 for common return
connections only, and connect one side of each contact to the appropri-
ately marked channel input number on the VX32 card. Leave TS1
terminals 1,2,3 and 4 disconnected.

Notes:

The common return side of the contacts will need to be consolidated into
not more than four wires coming into the TS1 terminals 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 TS1, 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 TTL, 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.

2-2
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Installation

Electrical Connection Diagram For Dry Contact Inputs

'VSP SPEECH CARD
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Connect
Grounded 120
VAC Power

TS3
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This connection is not
made if a8 VX32 card is
present.

Connect common retum of all

contacts to point(s) “C" on TS1.
The common returns for all inputs are connected to TS1 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 TS1. The other side of each contact connects to the common return
(the "C" terminals on TS1).

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 TS1 terminals 1
through 4 are not used in this case.
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2.3

2.3.1

Installation

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
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 time/date
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
source. If you wish to acquire or fabricate the cable yourself, please refer to
the, "VPPC-1 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 corner 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-1 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-1 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
“wraps.” Then as soon as the printer is restored to operation, the Verbatim
sends the buffered reports to the printer. (Note that the date/time 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

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:
935 7 ENTER

Note:

The preceding operation should only be necessary if the real-time clock chip
has been added or replaced in the field.

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, from 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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Programming and Testing

Starting Up and Clearing the Unit

Basic set-up and testing of the Verbatim involves:

& Program at least one phone number.

& Program the input channels to reflect alarm conditions.

& Test the alarm conditions to be sure witing and programming 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 35 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 ¢ 17 0 ENTER

See Section 6.2.6 for information on temporarily disabling this feature.
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Front Panel Keys and Indicators Diagram

—————| MICROPHONE
LK J

Remote Alarm Dialing Monitor
with Solid State Message Recording

REMOTE
CHANNELS

CHECK STATUS MODEL\ H NORMAL MODE

NET1\ NORM PROGRAM P1 PS5 P9-16 R1 RS R9-16 R41-48 R73-80
CHECK RECORDING P2 P6 P17-24 R2 Ré R17-24 R49-56 R81-88
LOBAT DISARMED P3 P7 P25-32 R3 R7T R25-32 R57-64 R83-96

PHONE LINE PAILURE|~ TFAIL/ PFAIL  PHONING P4 P8 P33-48 R4 R8 R3340 R65-72 RADIO

BATTERY CHARGING '_/
OR DISCHARGING* AC POWER FAILURE: PHYSICAL
RUNNING ON BATTERY"™ CHANNELS
PUTS UNIT IN
PROGRAM MODE: IF IN
PROGRAM MODE, .
ALPHANUMERIC KEYS Series VSS
| EXECUTES PROGRAM
RETURNS TO NORMAL
MODE. IF ALREADY \ | ALPHAKEY
NORMAL, GIVES CHECK NORMAL | | proGRAN
STATUS REPORT o | NUMERIC KEY
CHECK
STATUS SHIFT
ACCESS PHONE LINE;

DIALS DIGITS AS THEY
ARE PRESSED; TOPRTEMSJS(\ DIAL OUT F L
™~
PRESS TO ENTER : [ BN BN BN I )
® 000
DISARMS UNIT_IF x ® 000
ALREADY DISARMED, DISARM
RE-ARMS AND [ CANCEL P X
CLEARS ALL OLD RE-ARM
ALARMS |
PoomNER . s SPEAKER
POINT MINUS
TOGGLE om::t-ﬂ/J pos RECORO * #

RECORDS SELECTED MESSAGE \__ CANCELS PROGRAM
UNTIL RELEASED |CODE ENTRY

* A discharged battery may take up to a day to fully charge. ** During AC power failure, all illuminated LED's will
Meanwhlle, light mar: remain on. flash to conserve 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.
4 To program the first dial-out phone number, press:
7 01 (then the complete phone number) ENTER

For example, to program 1 (510) 658-6713 as the first phone number,
press:

701151060586 71 3 ENTER

& To program a second phone number:
Use code 7 02 instead of 7 01, progressing to a maximum of code 7 16 for
the 16th phone number.

Each number may be up to 60 digits in length. Be sure to include any necessary
area codes or “1” prefixes.

Exceptions:
€ To use touch tone dialing, press:
9 01 1 ENTER

4 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.

4 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
Jforward phone number, etc.

Programming Input Channels

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

inputs are programmed.
4 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 Channéls,
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:

5 2Z 0 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 Z2Z 1 ENTER

€ To set an individual contact input channel for normally open operation
(i.e. to alarm on Closed Circuit), press:

5 Z2Z 2 ENTER

4 To set inputs to report status only, program each individual channel as
follows:

5 ZZ 3 ENTER
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
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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.

¢ 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
mstalled.

1.

First, temporarily disarm the unit by pressing:

DISARM/RE-ARM until the DISARM LED is flashing. This prevents the
unit from dialing out.

Next, physically trip each sensing device in turn (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.

Now press DISARM/RE-ARM. This will clear out the channel input
LEDs and restore the unit to a ready condition.

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 DIALOUT/
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.

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

3-6

dialout phone number programmed and having its input channels config-
ured.

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 referring to Section 5, “Using Your
Verbatim autodialer.”
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Recording Voice Messages

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 Defauit 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.”
e 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 ...”] followed by the recited analog
value.

e 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
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 verify/extend your recording time. '

Exceptions:
¢ 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 ON” 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 Autoextend™
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
33-40 chan. unit 130 sec 200, 270 or 399 sec
41-48 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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4.2.1 - | Verifying/Extending Recording Time
- Initially, the unit is set for the fastest memory use rate (“Rate 1”’), 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 Autoextend™ step described next. The Autoextend™ 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.

\Ié
N & Warning:

The following step will erase any existing recorded messages.

To use the Autoextend™ 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.

B)

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:

& 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 1. Be sure to use leading zeroes, in order to keep ZZ a 2-digit
entry. Use 00 for the Station ID 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.

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.
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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 alarms.
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 fo the unit will not automatically acknowledge alarms.

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 NORMAL/CHECK STATUS key. You may cut this report short
by again pressing the NORMAL/CHECK STATUS key.
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Receiving Alarm Calls

When any input condition violates the programmed alarm criteria for an interval
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 Appended to Alarm Messages

(user recorded or default)

These appending phrases will continue to be included in any status reports until
the Alarm Reset time expires for that channel.

ALERT

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."
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When the autodialer goes into alarm, it dials each phone number in sequence
until it receives an acknowledgement. The alarm 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 alarms present at
that time will cause a dial out.

Exception:
Power Failure alarms only cause two spoken messages: I) 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
Programming 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.

Exception:
If you want further calling terminated when channels return 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
DIALS ENDLESSLY ALARM RESET
ALARM TRIP DELAY  yNTIL ACKNOWLEDGED TIME
VIOLATION UNACKNOWLEDGED ALARM ALARM RESET.
OCCURS ALARM ACKNOWLEDGED READY FOR

NEW ALARM
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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 O will acknowledge in
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
DIALOUT.

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 alarms 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).
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Using Your Verbatim autodialer

To enter programming codes over the phone:

e Enter a touch tone "1" after the warble tone.
® Enter the program code followed by # #.
e 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 910 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 #H#
POINT *
MINUS #

4 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 “1” 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.

4 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.

4 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
TO TALK

NORMAL

CHECK
STATUS

Using Your Verbatim autodialer

¢ 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.

¢ If you initially enter a Command Tone of "0, 5, 6, 7, or 9," in place of the
"1", the alarms will acknowledge an alarm 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 Alarm 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 DIALOUT/PRESS 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 DIALOUT/

PRESS TO TALK key as you speak to the person on the line, and release the
key to listen. Continue the conversation in this manner.

¢ To end the call press NORMAL. If the DIALOUT/PRESS 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 DIALOUT/ 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

DIALOUT/PRESS 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.
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Advanced Programming

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 quite suitable for most users and only
selected items may need to be programmed to different values.

4 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 after 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:

Value Definition

A\ 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.).

1/0 Used to turn a function ON (1) or OFF (0).
ZZ7Z  2-digit channel number (use ZZ=00 for ID message).
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Advanced Programming

Notes for Programming Code Table:

Refer to these numbered items under the "Notes" column in the following
Programming Code Table.
1. ZZ =2 digit channel number. Use ZZ=00 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.
11. 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.

6-2 . Verbatim Owner’s Manual



s |

Advanced Programming

Programming Code Table (Page 1 of 8)

Code Description & Comments Default Range/Values  Notes  Section
See p. 6-2
Channel Status Reading
02Z Reads status of channel ZZ 6.2.1
0ZZ0 Reads actual open/closed circuit 6.2.1
status directly
Message Recording and Reviewing
100 Records Station ID message 1,2,10 43,622
1ZZ Records channel ZZ alarm message 1,2,10 43,622
277 Records channel ZZ normal message 1,2,10 43,622
322 Reviews channel ZZ both messages 1 4,43,
ZZ=00 for Station ID msg 6.2.2
911 Reads current record rate 4.2
and available record time
912 Autoextend: sets optimum 42
record rate for recited msg
913N Sets recording rate Rate 1 Rate 14 43
914N Inserts N in place of 1 in canned Station 1 1-16 digits 4.3

station ID message

Channel Programming (Configuration)

500 Sets current status as normal 33,623
for all channels
S00N Sets all inputs to config parameter N normally 0/1/2/3 33,623
closed 0 = disarmed
1 = normally closed (default)
= normally open
3 = noalarm
5ZZ Reads alarm cniteria for channel ZZ 1 6.2.3
5ZZ 0 Disables channel ZZ 13 33,623
SZZ 1 Sets chan ZZ normally closed 1 33,623
57272 Sets chan ZZ normally open 1 33,623
5ZZ3 Sets chan ZZ for no alarm 1 33,623
(status report only)
SZZ 4 Sets chan ZZ for run time 1 33,624
meter operation
52724V Preset starting value 0.0 hrs 0.0-99,999.9 hrs 1 6.24
5ZZ7N Pulse totalizer: ACTIVATES 12,2 6.2.5
with starting value N
SZZ8N Pulse totalizer: sets scale factor N 12 6.2.5
52ZZ6N Pulse totalizer: sets alarm setpoint N 12 6.2.5
with starting value N
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Advanced Programming

Programming Code (Page 2 of 8)

Code  Description & Comments Default  Range/Values  Notes Section
See p. 6-2
Alarm Trip Delays
600 Reads power failure alarm trip delay 6.2.6
600 V Sets power failure alarm trip delay to V 0.1 min 0.1-999.9 min 6.2.6
6ZZ Reads chan ZZ alarm trip delay 6.2.6
6ZZ V Sets chan ZZ individual alarm trip 2 sec 0.1-9999.9 sec 1 6.2.6
delay to V
6ZZ Returns chan ZZ 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 giobal (all channels) 2 sec 6.2.6
POINT alarm trip delay to default
Phone Numbers and Pulse/Tone Dialing
700 Reads special “callback™ phone number See Code 924 6.2.18
700 N Sets special “callback” phone # to N 1 - 60 digits 6.2.18
7DN Reads phone number DN 01-16 32,627
DN =01-16
7DNN  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 B 32,627
POINT .
900 0/1 Read/Set Call Progress Monitoring 0 (OFF) 0/1 6.2.12
0= OFF
1=0N
901 0/172 Sets dialing mode Pulse mode 0/172 9 627
0 = pulse
1 =tone
2 = high speed
903V Sets time between callouts to V 2 min 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 0/1  Sets Autocall ON/OFF OFF 0/1 6.2.18
0 = OFF
1=0N
909 V Sets Autocall interval to V 24 hrs 0.1-99.9 hrs 6.2.18
916 N Set Automatic 24 hrs 0.1 -24 hrs 916 POINT 6.2.10
Phone Fault Detect frequency resets to default
917 Set Phone Fault and Auto Tone-Pulse 3 0/1/2/3 6.2.10
0/1/2/3 0 = Phone Fault OFF/Auto Tone-Pulse OFF
1 = Phone Fault ON/Auto Tone-Pulse OFF
2 = Phone Fault OFF/Auto Tone-Pulse ON
3 = Phone Fault ON/Auto 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 627
dialing delays to N sec
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Advanced Programming

Programming Code (Page 3 of 8)

Code Description & Comments Default  Range/Values  Notes Section
See p. 6-2
Alarm Call Grouping '
SZZ9 Reads channel ZZ alarm call 1 6.2.13
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
5279 Clears channel ZZ alarm call 1 6.2.13
POINT grouping linkage.
Alarm Ready Scheduling
9357 Initializes real-time clock chip 23,
on install to 1/6/92 2 62.19,7.9
941 Sets date 01/06/922 01/01/94 - 12/13/20 23,79
MMDDYYD D (Day Code) is optional:
1 = Sunday
2 = Monday
3 = Tuesday
4 = Wednesday
5 = Thursday
6 = Friday
7 = Saturday
942 Sets time 08:00:00 00:00-23:59:59 23,79
HHMMSS (military-24-hour-clock)
961 Read weekday 7.9
rearm/disarm times
961 Sets weekday 1700, RRRR=rearm time, 7.9
RRRR rearm/disarm times 0800 DDDD=disarm time
DDDD (military-24-hour-clock)
962 Reads weekend 7.9
rearm/disarm times
962 Sets weekend 1700, RRRR=rearm time, 7.9
RRRR rearm/disarm times 0800 DDDD=disarm time
DDDD (military-24-hour clock)
963 Reads weekend 7.9
rearm/disarm day of week
963 RD  Sets weekend Friday, Monday 7.9
rearm/disarm 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 - 12/31/20 7.9
MMDDYY MM = month
DD = day
YY = year
965 Reads holiday disarm date 7.9
965 Sets holiday disarm date 12/24/90 The day after the 7.9
MMDDYY holiday rearm date
(see Code 964) -
12/31/20
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Advanced Programming

Programming Code (Page 4 of 8)

Code Description & Comments Default Range/Values  Notes  Section
See p. 6-2
Alarm Ready Scheduling . . . Continued from p. 6-5
966 Reads alarm ready 7.9
schedule control number
966 N Sets alarm ready schedule 0 N control 0-7 79
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

Local Data Logging Programming Codes

9357 Initialize real-time 23,
clock chip on install 62.19,79
to 1/6/92 2
941 Sets date. 01/06/922 01/01/94-12/31/20 23,79
MMDDYYD D (Day Code) is optional:
1 = Sunday
2 = Monday
3 = Tuesday
4 = Wednesday
5 = Thursday
6 = Friday
7 = Saturday
942 Sets time 08:00:00 00:00-23:59:59 23,79
HHMMSS (military-24-hour clock)
943V Sets regular interval OFF 0= OFF 2.3,7.9
local printing .1- 9999 hrs
944 Prints all current 23,79
programming immediately

Analog Input Programming

52721 Sets low signal input value B.1.5
XXX

5XX1 Sets low signal input value B.1.5
POINT to real world point

SZ7Z2 Sets low signal input spoken value B.1.5
XXX

57273 Sets high signal input value B.1.5
XXX

5773 Sets high signal input value B.1.5
POINT to real world point

5774 Sets high signal input spoken value B.1.5
XXX
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Advanced Programming

Programming Code (Page 5 of 8)

Code Description & Comments Default Range/Values  Notes  Section
See p. 6-2
Analog Input Programming . . . Continued from p. 6-6

SZZ5 Sets low setpoint alarm value B.1.5
X.XX

5Z726 Sets high setpoint alarm value B.1.5
XXX

5277 Sets analog input signal type 0 0/1/2 B.1.3

0 = 4-20 ma signal
1 =0-1 VDC signal
2=RACO TS-705A

Remote Supervisory Control

For all items in this section: N = output number, Range = 01, 02, 03, 04, 05, 06, 07, 08

95N Reads RSC output #N 14 C.13
ON/OFF condition
95 NO Turns RSC output C.13
#N OFF
95 N1 Turns RSC output C.13
#N OFF
95 N2V  Tums RSC output #N 1 sec 1-99,999 sec C.13
ON for V seconds only
95 N3V  Tums RSC output #N 1 sec 1-99,999 sec C.13
OFF for V seconds only
9500 Reports ON/OFF status ' C.1.3
of all outputs
9500 0 Turns OFF all outputs C.13
9500 1 Turns ON all outputs C.1.3
95008 V. Establish default pulse C.l13
duration in minutes
(When using 95 N2 or 95N 3)
95009V Establish default pulse H23
duration in seconds
(When using 95 N2 or 95 N 3)
919 V Sets quick intercall time 60 sec 35-999 sec E2
981V Retum To Normal (RTN) calling 0 0/1/2/3/4/5 See Code 923 El, K4
982 0/1/2 Acknowledgment calls to 0 0/1/2 E3
central station 0=1
1=0ON
2 =resets all alarm
acknowledgment
call status
983 0/1 Modem Automatic Speed Select 1 0/1 E4
0 = QFF
1=0N
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Advanced Programming

Programming Code (Page 6 of 8)

Code Description & Comments Default Range/Values Notes  Section
See p. 6-2
Data Acquisition/Central Data Logging . . . Continued from p. 6-7

984 0/1 Modem High/Low speed selection 1 0/1 E.5
0=1300
1=1200

985N Data call attempts 3 1-10 E.6

986 0/1 Sets answer mode 0 0/1 E.7
0 = Data-to-Voice
1 = Voice Only

987 N Data/Voice autocall calls 0 0/172 E.8

0 = Autocalls to Central Station only
1 = Autocalls to personnel numbers only
2 = Autocalls to all numbers

Miscellaneous Programming ltems

902 V Sets global (all channels) 2 sec 0.1-9999.9 sec
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
910N Establishes a security None 0-8 digits 7 6.2.18
access code N
920V Power failure trip delay 0.1 min 0.1-999.9 min 4 6.2.6
(duplicates function of code 600) .
921 0/1 Sets power failure alarm ON 0/1 6.2.6
0 = off
1=o0n
922 0/1 Sets alarm reset timers ON 0/1 5 6.2.18
0= off
1=o0n
923 Annunciator Sequence 1 14 See also K4
Values: Code 981
1 = M-1designations
2 = A-1-4 designations
3 = A-1 designations
4 = A-1-4 variant
924 Initiates test callback to phone # 00 unit mustbe  6.2.18
ARMED
9250/1  Turns on/off alamm ON 0/1
acknowledgment on call-in to 0 = OFF
dialer. 1=0N
926 V Sets delay before return to 2 min 1-99.9 min Nonrecurring 6.2.18
normal (Exit Delay) to V Function
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Programming Code (Page 7 of 8)

Code Description & Comments Default Range/Values  Notes Section
See p. 6-2

Miscellaneous Programming ltems . . . Continued from p. 6-8

927 0/1 Sets intercall delay parameter 0 0/1 ** Firmware

Values: version 2.01+ only**

0 = Normal operation of intercall delay.

1 = If new Unacknowledged 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 57,627
dialing delays to N sec
930 0/1 Sets arm or disarm unit armed 0/1 6.2.18
for alarm callouts 0 = disarms
1 = arms unit
932 Invokes one-time 15-second OFF 6.2.18
listening period
933 0/1 Sets local microphone OFF 0/1 6.2.18
ON or OFF 0 = OFF
1 =0N
934 0/1 Sets speaker ON or OFF ON 0/1 6 6.2.18
1=0ON
0 = OFF
Clear Out Operations
9350 Clears out phone numbers; 6.2.19
sets all delays to defaults
9351 Clears out phone numbers only 6.2.19
9352 Clears out all alarm call grouping linkage 6.2.19
9353 Sets the following delays to 921 sets power  6.2.19
their factory default values: failure alarm ON
902, 903, 904, 920, 921, 926, 928
9354 Clears all user recorded messages 6.2.19
9355 Clears all programming except messages does not clear 6.2.19
913, 930, 941, 942
9356 Clears all totalizers to 0 (not to preset) reading 6.2.19
9357 Clears real-time clock chip (reinitialize) - 23,
6.2.19,8.9
9359 Total clearout: does not clear 31,
Erases all programming & messages 941, 942 62.19

Diagnostic Readouts

940 Reads all 4 diagnostic counts (add 0 to clear aii 4) 6.2.20
940 1 Reads call in count (add O 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 Range/Values Notes  Section
Seep. 6-2
Local Alarm/Line Seizure
960 0 Read local alarm relay/line seizure H.8
960 00/01  Set local alarm relay/line seizure 00 00/01 H.8
00 = local alarm relay
01 = line seizure
6.2 Programming Operations
A 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

0ZZ Read Status of Plays the message that corresponds to the present
Channel ZZ input condition of Channel ZZ.

0ZZ 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
the input is Open Circuit. Useful in troubleshooting,
" especially at setup time.

/ Note:

6.2.2

If a channel is disabled, its status will never be mentioned.

Message Recording and Reviewing

Be sure to refer to Section 4, “Record Voice Messages,” for important details on
message recording, mcludmg codes 911, 912, 913, and 914.

Code Function Description
100 Record Station Message
1ZZ 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.
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2Z7Z7Z Record Channel ZZ
Normal Message

Advanced Programming

Used for Closed Circuit message for channels
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.

3ZZ Review Channel ZZ
Messages

Use 3 00 to review Station ID message

Channel Programming (Configuring)
Also see Section 3.3, “Programming Input Channels.”

Code Function

Description

500  Set Present Input Status
as Normal Condition for All
Contact Input Channels

Used at setup time as the most expedient way of
programming the Normally Open/Normally Closed
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.

5000 Sets the Alarm Criteria
for all contact channels to
DISABLED

Used at setup time as the most expedient way of
programming all channels to the same alarm
criteria.

APPLIES ONLY TO CONTACT INPUTS.

5001 Sets the Alarm Criteria
for all contact channels to
NORMALLY CLOSED

. Same as above

500 2 Sets the Alarm Criteria
for all contact channels to
NORMALLY OPEN

Same as above

5003 Sets the Alarm Criteria
for all contact channels to
STATUS ONLY

Same as above

52727 Read Channel ZZ

Programming (“Alarm
Criteria”)

5 ZZ 0 Disables Channel from
Being Monitored and Reported

5ZZ 1 Set Channel ZZ for

An Open Circuit condition will cause an alarm.

Normally Closed Operation APPLIES ONLY TO CONTACT INPUTS.
5ZZ22 Set Channel ZZ for A Closed Circuit condition will cause an alarm.
Normally Open Operation APPLIES ONLY TO CONTACT INPUTS.
5ZZ 3 Set Channel ZZ for

No Alarm (Status Only) APPLIES ONLY TO CONTACT INPUTS.
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6.2.5

Advanced Programming

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
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

4 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 only possible to
program up to 8 contact input channels for Pulse Totalizer. However, any 8
puts may be used from the full set of contact inputs in your unit.
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Advanced Programming

¢ To establish a non-zero starting value for the spoken reading, add the
desired starting spoken value after the 7 and before ENTER.

4 To establish a scale factor (so that a number of pulses will be translated
into a single spoken unit count), press:

5 22 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 2Z 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.

Verbatim Owner's Manual 6-13



6.2.7

Advanced Programming

4 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 .1 and 9999.9
seconds. For example, possible entries include .1, 5, 5.1, and 600.1
(seconds).

4 If you wish to program a new Alarm Trip Delay for an individual ZZ
channel, press:

6 ZZ V ENTER

& To set a different Power Failure Trip Delay, press:
6 00 V ENTER (code 920 does the same thing)

4 To tumn off the Power Failure Alarm function, press:
9 2 1 0 ENTER

4 To turn on the Power Failure Alarm function, press:
9 2 1 1 ENTER

Note:

The global code 902 overrides 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 first, 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: R
When leaving program mode all timers for unacknowledged alarms and
violations will be reset.

Phone Numbers and Pulse/Tone Dialing

Also see the section 6.2.13, “Alarm Call Grouping,” and Section 3.1, “Starting
Up and Clearing the Unit.”
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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 01 (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 01 1 ENTER.

& For high speed dialing, press:
9 01 2 ENTER.

Caution:
"High speed dialing" may not work reliably with some older telephone
company exchanges.
& To switch back to pulse dialing, press:
9 01 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.
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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
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

4 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.
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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 Tone/Pulse Selection
capability. The basic user command is code 917. Entering code 917 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. Tone/Pulse Select
9 170

€ Tumns ON Phone Fault Detect, turns OFF Auto. Tone/Pulse Select
9171

€ Tums OFF phone fault detect, turns ON Auto. Tone/Pulse Select
9172 '

€ Tums ON BOTH Phone Fault Detect and Auto. Tone/Pulse Select
(default)
917 3

Note:

The factory default setting for code 917 is parameter 3, BOTH Phone Fault
Detect and Auto. Tone/Pulse Select ON.

The command code 916 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 916 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
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 Faultis 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 Fault 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
DISARM/RE-ARM button twice.

No Phone Fault Detection will be performed if there are no phone numbers
programmed. 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
1s 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 Tone/Pulse Selection

When Automatic Tone/Pulse 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 917. Entering code 917 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. Tone/Pulse Select
9 170

& Turns ON Phone Fault Detect, turns OFF Auto. Tone/Pulse Select
91 71
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4 Turns OFF phone fault detect, turns ON Auto. Tone/Pulse Select
917 2

4 Tumns ON BOTH Phone Fault Detect and Auto. Tone/Pulse Select
(default)

9173

Note:

The factory default setting for code 917 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 Tone/Pulse 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 Tone/Pulse 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 programmed 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 (1) 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 918 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 10 then ENTER
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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 92 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 usingcode 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 01 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.

4 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 ZZ 9 POINT ENTER

& To undo all existing linkage on all channels, press:
9 35 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 Acquisition/Central 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 Acquisition/Central Data Logging."

Data Acquisition/Central Data Logging
Refer to Appendix E, "Data Acquisition/Central 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:
8 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 04 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
DISARM/RE-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

Verbatim Owner's Manual 6-23



Advanced Programming

(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
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.

4 To turn this function on, press:
9 08 1 ENTER

¢ To tum 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 VvV ENTER

Note:

If the Verbatim autodialer is in the disarmed mode,
call-outs/autocalls will not be made.

(910) 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.

4 To establish an Access Code N of up to 8 digits, press:
9 10 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.

4 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 ON/OFF;
DISARM/RE-ARM All Alarms

& To turn off the Power Failure Alarm function, press:
S 21 0 ENTER

@ To turn the Power Failure Alarm function on again, press:
9 21 1 ENTER

¢ To disarm the unit, preventing any alarm call outs, press:
9 30 0 ENTER

¢ To rearm the unit, press:
S 30 1 ENTER
At the front panel, the same result is more easily obtained by using the
DISARM/RE-ARM Kkey.
(700, 924) Callback/Callforward

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 verify 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 26 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.

4 To turn this function on, press:
9 33 1 ENTER

¢ To turn this function off, press:
9 33 0 ENTER
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. 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.

6.2.20 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
9350 Clears out phone numbers; sets all delays to default.
9351 Clears out phone numbers only.
9352 Clears out all alarm call grouping linkage.
9353 Sets the following delays to their factory default values:
902, 903, 904, 920, 921, 926, 928
(921 sets power failure alarm ON)
9354 Clears all user recorded messages.
9355 Clears all programming except messages.
( Does not clear 913, 930, 941, and 942)
9356 Clears all Totalizer counts to zero.
9357 Clears and initializes clock.
9359 Total clear out (Does not clear 941 and 942).

W Caution:
Code 9 35 9 erases all programming and messages.
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6.2.21 (940) Diagnostic Readouts

To assist in analyzing the way the unit is operating, the following list of diag-
nostic count codes is provided.

Code Function

940 Reads all 4 diagnostic counts (add 0 to clear all 4)
940 1 Reads Call In Count (add 0 to clear)

9402 Reads Dial Out Count (add O to clear)

9403 Reads Acknowledged Alarm Count (add O to clear)
940 4 Reads Power Failure Alarm Count (add O to clear)
9400 To Clear all Counts
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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.
Alarm 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 966 N.

General Descriptions

Alarm Ready Schedules can be viewed as really nothing more than an
automated way of pressing the REARM/DISARM 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 REARM/DISARM state the change will be delayed until after the
end of the calling sequence.
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Alarm Ready Schedules can be temporarily overridden by the operator pressing
the REARM/DISARM button. However, if the REARM/DISARM button is
pressed during an active Alarm Ready Schedule the schedule still remains
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 Alarm
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
00:00

$206:00

08:00 - DISARMED

IIIIZU%FDEE) PERIOD

Weekend Timer

SUN

MONDAY

08:00
FRIDAY DISARMED
17:00
RE-ARMED
FRI TUE
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Holiday Timer is Linear

July 6, 1993
08:00

Current Date/Time DISARMED

JAN FEB MAR APR MAY JUN JULl AUG SEP

1993 - — e LA B E— l >

July 2, 1993
17:00
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 REARM/DISARM
action. The Alarm Ready Schedule modes are as follows:

Mode Schedule

Mode 1 Weekday Schedule
Mode 2 Weekend Schedule
Mode 3 Holiday 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 REARM/
DISARM (WEEKDAY, WEEKEND, or HOLIDAY) will be printed along with
the current time.
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Using the Alarm Ready Schedule Feature

Weekday Schedule Mode 1

The weekday schedule will REARM the Verbatim autodialer daily at the
programmed weekday REARM time and DISARM the Verbatim autodialer
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 REARM/DISARM times are set to be the same as the
weekday REARM/DISARM times. However, non-default weekend REARM/
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).
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Using the Alarm Ready Schedule Feature

For the time-of-day, the Holiday Alarm Ready Schedule always uses the
Weekend REARM/DISARM 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 Alarm Ready Schedules and the Alarm Ready Schedule Control
Numbers. Alarm 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
DISARM/REARM 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 1705 hours.
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Using the Alarm Ready Schedule Feature

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
for the time-of-day of the holiday REARM and DISARM.

3. It’s useful to understand that the Verbatim autodialer's internal count-
down timers used for REARM/DISARM times are re-calculated as a
result of the operator making certain Alarm Ready Schedule programming
changes. Anytime a new REARM or DISARM date/time 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 date/times are re-calculated. Further,
whenever the current date or time is set or changed by the operator, all
REARM and DISARM date/times 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:

¢ 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 set the 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
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Using the Alarm Ready Schedule Feature

Setting Alarm Start & Stop Times

CODE 961

READ WEEKDAY REARM & DISARM TIME (defaults: 1700 &
0800) Press 9 6 1 then ENTER to hear the Weekday REARM & DISARM
times recited. Times will not be altered and new REARM & DISARM
values will not be calculated.

SET WEEKDAY REARM & DISARM TIME Press 9 6 1 plus
REARM & DISARM time. For example, 961 1600 0700 then ENTER to
set REARM time to 1600 (4:00 P.M.) & DISARM time to 0700 (7:00
A.M.) The user is allowed to enter just the REARM time, i.e.; 961 1600
(enter). But, if the user wants to change the DISARM time then both the
REARM & DISARM times must be entered.

CODE 962

READ WEEKEND REARM & DISARM TIME (defaults: 1700 &
0800) Press 9 6 2 then (enter) to hear the Weekend REARM & DISARM
times recited. Times will not be altered and new REARM & DISARM
values will not be calculated.

SET WEEKEND REARM & DISARM TIME Press 9 6 2 plus
REARM & DISARM time then ENTER, for example, 962 1500 0700
then ENTER to set REARM time to 3:00 P.M. & DISARM time to 7:00
A.M. The user is allowed to enter just the REARM time, i.e.; 962 1500
ENTER. But, if the user wants to change the DISARM time, then both the
REARM & DISARM times must be entered.

CODE 963:

READ WEEKEND REARM & DISARM DAY-OF-WEEK (defaults:
Fri. & Mon.) - Press 9 6 3 then ENTER to hear the Weekend REARM &
DISARM day-of-week (d-o-w) recited as a number from 1 to 7. Note:
Sunday = 1, Monday = 2, etc. Day-of-week will not be altered and new
REARM & DISARM values will not be calculated.

SET WEEKEND REARM & DISARM DAY-OF-WEEK Press 9 6 3
plus REARM & DISARM d-o-w then ENTER. For example, 963 6 1 then
ENTER to set the weekend REARM day-of-week to Friday & REARM
day-of-week to Sunday. The user is allowed to change only the REARM
d-o-w if so desired, e.g.; 963 7 ENTER to set the REARM d-o-w to
Saturday. But, if the user wants to change the DISARM d-o-w then both
the REARM d-o-w & DISARM d-o-w must be entered.
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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
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

7-8

READ ALARM READY SCHEDULE CONTROL NUMBER
(default: 0) Press 9 6 6 then (enter) to hear the Alarm 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.

Verbatim Owner's Manual



7.12

Note:

Using the Alarm Ready Schedule Feature

Only Weekend Alarm Ready Schedule will be active. Default:
REARM every Friday 1700 & DISARM every Monday 0800.

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.

Only Holiday Alarm Ready Schedule will be activated. Default:
REARM at 1700 December 24, 1990 then DISARM at 0800
December 26, 1990

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.

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.

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.

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 REARM/DISARM 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 12/24/90

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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Using the Alarm Ready Schedule Feature

Note:

Both Weekend times are initially the same as their respective Weekday times,
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 not 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. Verify 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 Alarm 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.
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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.
. Set the Weekday REARM/DISARM times:

Enter CODE “961 1600 0700 followed by ENTER to set the
REARM time to 1600 and the DISARM time to 0700.

Set the Weekend REARM/DISARM times:

Enter CODE “962 1200 0700 followed by ENTER to set the
weekend REARM time to 1200 and the weekend DISARM
time to 0700.

Set the Weekend REARM/DISARM 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.

. 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; (415) 364-5001

See Section 9.2, "Phone Support Procedures," and Section 9.3, "Returning Parts
to the Factory," for more information.
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Addendum to Verbatim Owner’s Manual

Changes in Verbatim Firmware
Revision 2.12

Raco Manufacturing and Engineering continually makes improvements in the operation and functionality
of its products. This addendum describes Verbatim firmware revision 2.12 and its differences to the
previous firmware 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. '
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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, 935911, performs a more thorough clear-down, including a
hardware reset.

For total clear-down press:
935 911ENTER

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 firmware revisions, network protocols were always “hardcoded” at the factory and
could not be altered. With firnware 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 NET1-4. 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.

s ﬂ T

Location J307 on expansion card | 4303 on expansion | inside door front

(diagram in chapter 2) card (diagram in panel card
chapter 2) (see section 2.3)

Connector RJ-45 RJ-45 VPPC-1

Type:

Interface RS-232C RS-232C Centronics

Specification:

Supported Modbus, LDL Modbus, LDL LDL only

Protocols:

Verbatim Firmware Version 2.12 Addendum
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The general steps for connecting the Verbatim to a Modbus 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 bits, 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 Protocol Description Nets
0 NONE device disabled All nets
5 MODBUSM ‘| Modbus Master Net 1 or Net 2 on VCP card
128 LDL Local Data Logging Net 2 only on VCP
May only be used on one device Otherwise - Net 4

If there is any error setting a protocol then the error response is made, and the prior protocol and operations

Protocol Identifiers

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.

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.

If the new protocol is Modbus, RC scanning on the net is enabled.
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e 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.

o Ifthe 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 ON/OFF 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 output 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:

4906 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:

4900 2 enter

To reset all serial communications parameters for serial LDL to factory defaults press:
49002 *enter

To set the baud rate for serial interfaced LDL press:

49012 *Nenter

Where N, if present, 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 iﬂterfaccd LDL press:
49022 *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:
49032*Nenter

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 Tone/Pulse Selection has been
removed.

App. 3.1 Automatic Tone/Pulse Selection

Automatic tone/pulse 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 tone/pulse 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 93 59 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 93 59 or93 59 1 1 or shorting jumper block JB-3 will erase all

programming.
2) If the operator has explicitly programmed the dialing mode (using code 901) cycling power or shorting
Jjumper block JB-5 will not 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 ON/OFF Phone Fault Detection. In prior firmware revisions
programming code 916 was only used to set the Phone Fault Detection Interval. Now, also use code 916 to
turn ON/OFF the Phone Fault Detection feature as follows:

Turn Phone Fault Detection OFF by setting the Phone Fault Detection Interval to a value of 0.
Tumn Phone Fault Detection ON by setting any valid Phone Fault Detection Interval.

To turn OFF Phone Fault Detection press:
9160 enter

To tum ON Phone Fault Detection press:
916 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 910) 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 alarm acknowledgments. The remainder of this
section describes operations in more detail.

Verbatim Firmware Version 2.12 Addendum
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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 termination.

This prompt is given a maximum of three times at 10 second intervals. If no valid PIN is entered, the
Verbatim says g0od-bye and then hangs up. The calling sequence then proceeds as if the call had not
been answered at all. :

If a valid PIN is entered, that event is logged and the session continues as standard. Entry of the PIN does
not automatically acknowledge anything. Use of the usual DTMF 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 PIN 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 PINs (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 #1. # is 1. 13:39:;16 Mon. B8/14/95
Valid PIN 50000 entered 13:39:39 Mon. 8/14/g5

Channel Status
1 ALARM
2 ALARM
3 ALARM

Acknowledgment for linked alarms via phone #1 (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

Verbatim Firmware Version 2.12 Addendum
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Valid PIN 50000 entered 13:42:02 Mon. 8/14/9S

Channel Status
1 ALARM, Acknowledged by PIN 50000
2 ALARM, Acknowledged by PIN 00000
3 ALARM, Acknowledged by PIN 40032
4 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 configuring 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 | to 5 numeric digits.
Response P-I-N is ddddd  (success)
P-I-N exceeded (32 PINs 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 ddddd is cleared (success)
P-I-N error (failure) ,
Note Any channels currently acknowledged by PIN 'ddddd’ will thereafter appear
acknowledged "by PIN 00000".
48
Function Lists all PINs currently configured
Response All P-I-Ns programmed are ...list... (PINs currently configured)
No P-I-N is programmed (No PINs currently configured)
48 *
Function Erases all PINs currently configured
Response All 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 (Read/Set Alarm Reset Time) or code
922 (Alarm Reset Timer On/Off) had no effect on the alarm reset timers for totalizer alarm channels. Now,

Verbatim Firmware Version 2.12 Addendum
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with Version 2.11, 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 returned-to-normal status. Programming code 981 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 981.
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9.1

Troubleshooting Tips

What's The Problem?

Unit is dead: no lights or voice.

If the unit will not respond to the ON/OFF key, verify that the battery is con-
nected. Verify that there is 120 volts AC between the WHITE 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 and/or 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 Tone/Pulse select
(via code 917 2 or 917 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."

Verbatim Owner's Manual 9-1



Troubleshooting Tips

If Automatic Tone/Pulse select is programmed OFF (via code 917 0 or 917 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
tone) from 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, “Programming Phone Numbers.”

Unit dials out, but will not answer 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. If the 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 