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OPERATION AND MAINTENANCE PL AN

VOLUME II -- SHOP DRAWINGS AND
MANUFACTURER'’S CATALOGS AND MANUALS

INTRODUCTION

The intent of this document is to provide a reference resource and documentation storage of
the following:

Shop Drawings
Manufacturer’s Owners Manuals
Other Applicable Information

SHOP DRAWING REQUIREMENTS

As part of the contract documents for remedial activities the following are the required for
submittals. Review all revisions to the contract documents, change orders, and other
applicable requirements prior to conducting operation and maintenance operations.

A. Shop Drawings were required for each and every element of the Work. Each shop
drawing was assigned a sequential number for the purpose of easy identification and
retained its assigned number, with appropriate subscript, upon required re-submissions.

B. Shop Drawings were generally defined as all fabrication and erection drawings,
diagrams, brochures, schedules, bills of material, manufacturers data, spare parts lists
and other data prepared by the Contractor, his subcontractors, suppliers, or
manufacturers which illustrate the manufacturer, fabrication, construction and
installation of the Work, or a portion thereof.

C. The Contractor submitted to the Project Engineer a minimum of six (6) copies of Shop
Drawings and approved data. When applicable and requested, the Project Engineer
submitted one of the copies to the Department for their review and approval. The
Project Engineer retained three (3) copies (for Project Engineer's, and NYSDEC
Representative’s files) and returned three (3) copies to the Contractor tor distribution to
subcontractors, suppliers and manutacturers. If the Contractor required more than three
(3), then the number of copies submitted was adjusted accordingly.
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D. Shop Drawings showed the principal dimensions, weight, structural and operating
features, space required, clearances, type and/or brand of finish or shop coat, grease
fittings, etc., depending on the subject of the drawing. When it was customary to do
so, when the dimensions were of particular importance, or when so specified, the
drawings were certified by the manufacturer or fabricator as correct for the Work.

E. The Contractor was responsible for the prompt and timely submittal of all shop and
working drawings so that there was no delay to the work due to the absence of such
drawings.

F. All material or equipment were purchased or fabricated especially for the Contract after

the required shop and working drawings were submitted as specified above, reviewed
for conformance to the Contract requirements, and approved. All such materials and
equipment and the Work involved in their installation or incorporation into the Work
were shown in and represented by said drawings.

G. Until the necessary review was made, the Contractor did not proceed with any portion
of the Work (such as the construction of foundations), the design or details of which
were dependent upon the design or details of Work, materials, equipment or other
features for which review was required.

H. All shop and working drawings were submitted to the Project Engineer by and/or
through the Contractor, who was responsible for obtaining shop and working drawings
from his subcontractors and returning reviewed drawings to them. Shop drawings were
of standardized sizes to enable the Project Engineer and NYSDEC Representative to
maintain a permanent record of the submissions. Approved standard sizes were:

(1) 28 inches by 40 inches;

(2) 24 inches by 36 inches;

(3) 11 inches by 17 inches; and
(4) 11 inches by 8-1/2 inches.

Provisions were made in preparing the shop drawings to provide a binding margin on
the left hand side of the sheet. Shop drawings submitted other than as specified herein
were returned for resubmission without being reviewed.

I Only drawings that were checked and corrected by the fabricator were submitted to the
Contractor by his subcontractors and vendors. Prior to submitting drawings to the
Project Engineer, the Contractor checked thoroughly all such drawings to satisfy
himself that the subject matter conformed to the Drawings and Specifications in all
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respects. All drawings that are correct were marked with the date, checker's name, and
indication of the Contractor's approval, and then submitted to the Project Engineer.

J. If a shop drawing showed any deviation from the Contract requirements, the Contractor
was required to make specific mention of the deviations in the Contractor’s letter of
transmittal.

K. If the Contractor submitted equipment that required modifications to the structures,

piping, electrical conduit, wires and appurtenances, layout, etc., detailed on the
Drawings, the Contractor also submitted details of the proposed modifications. If such
equipment and modifications were accepted, the Contractor, at no additional cost to the
Project Engineer, completed all work necessary to make such modifications.

Shop Drawings and Cut Sheets Required by Contract Documents

Considering the Contact Documents for the remedial activities that were conducted at the site,
a listing of the submittals as required in the Technical Specification has been tormulated. The
intent is to provide a general listing, each Section of the Contact Documents referenced is to
be reviewed and all submittals that were made as required shall be included in the final
Volume II document. In an effort to reduce the size of the document, a summary of the shop
drawings and appropriate approvals are included. Actual approved shop drawing submittals
are available at NES, Inc. Document Control Storage Room, 44 Shelter Rock Road, Danbury,
CT 06810.
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SHOP DRAWING SUBMITTAL
SUMMARY INFORMATION
SHOP DRAWING SUBMITTALS LIST
FROM BDR, INC.
SUBMITTAL [ SUBMITTAL SPECIFICATION PROJECT ENGINEER’S
NUMBER DESCRIPTION SECTION DETERMINATION
01 Mirafi 500 X 02850, 2.01 FURNISH AS SUBMITTED.......... 7/5/95
FURNISHASNOTED ...
REJECTED ..o
02 Type 2 Stone - 02850, 2.02 FURNISH AS SUBMITTED .......... 7/5/95
Sieve FURNISH ASNOTED ...
REJECTED ..o
03 127, 157 RCP 02722,2.02 FURNISH AS SUBMITTED.......... 7/5/95
Class V FURNISH AS NOTED ......covveree .
REJECTED ..ot
04 #3 Stone - Sieve 02270, 2.06 FURNISH AS SUBMITTED.......... 7/5/95
FURNISH ASNOTED ........cccovvi .
REJECTED ..o,
05 Buffalo Crushed 02710, 2.01 FURNISH AS SUBMITTED.......... 7/5/95
Stone, [tem FURNISH ASNOTED ..o,
703.02 #1 Stone REJECTED ..o
06 Buffalo Crushed 02722, 2.01 FURNISH AS SUBMITTED.......... 7/5/95
Stone, [tem FURNISHASNOTED ..o
703.07 Concrete REJECTED .o
Sand
07 Precast Meter Pit 11306, 2.07 FURNISH AS SUBMITTED.......... 7/5/95
Sanitary FURNISH AS NOTED ........ooooviirien.
REJECTED ..o,
08 Control Building 13000, 2.01 FURNISH AS SUBMITTED.......... 7/5/95
FURNISH ASNOTED ...ocovvveiii
REJECTED ....oooiioiee e,
— - ~

NES, Inc., 44 Shelter Rock Road, Danbury, CT 06810




Union Road Site, Cheektowaga, NY

NES, Inc.
O & M Manual - Volume I1
SUBMITTAL SUBMITTAL | SPECIFICATION PROJECT ENGINEER’S
NUMBER DESCRIPTION SECTION DETERMINATION

09 Geotextile 02710 FURNISH AS SUBMITTED.......... 7/5/95
40/30a FURNISH ASNOTED ..o
Dewatering REJECTED ..o,
Trench

10 Round la 02440 FURNISH AS SUBMITTED .......... 7/5/95
Grave! Gas 02710 FURNISHASNOTED......covooi .
Collection REJECTED ..o,
Subdrainage
System

11 Stone Filling NONE FURNISH AS SUBMITTED......... 7/25/95
{Fine) Stabilize FURNISH ASNOTED....ccovvevi
Tar Pit REJECTED....cocooiioiieeeeee
Lancaster Stone

12 Steel (4200 Gal) 02140 FURNISH AS SUBMITTED.......... 7/25/95
Dewater FURNISH ASNOTED......ccovvven
Wetlands REJECTED ..o

13 Schedule 01300 FURNISH AS SUBMITTED......... 7/25/95

FURNISHAS NOTED.....oeiii,
REJECTED. ..o

14 Moisture- 02221 FURNISH AS SUBMITTED ......... 7/25/95
Density FURNISH ASNOTED......ccovviivi,
Relationship REJECTED ...t
Test

15 Request To NYSDEC LETTER | FURNISH AS SUBMITTED ...............
Pump Water TO NES, JULY 20, | FURNISH ASNOTED.......cc...... 7/25/95
Onto Landfill 1995 REJECTED oo,

16 Moisture 02221 FURNISH AS SUBMITTED ...............
Density General FURNISH ASNOTED.................. 7/25/95
Fill #2 REJECTED ...

16 Ford Ball Valve 11310 FURNISH AS SUBMITTED ...............
Perm San. FURNISH ASNOTED.......c.c........ 7/25/95
Sewer REJECTED...ieee e
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SUBMITTAL SUBMITTAL SPECIFICATION PROJECT ENGINEER’S
NUMBER DESCRIPTION SECTION DETERMINATION
17 Roadway Box 11310 FURNISH AS SUBMITTED ......... 7/25/95
for Ball Valve FURNISH ASNOTED......co.cccovi
REJECTED............... e ———
18 PVC Fittings 11310 FURNISH AS SUBMITTED ........ 7/25/95
FURNISH ASNOTED.......cocoovee
REJECTED.....coo i,
19 PVC Pipe SDR 11310 FURNISH AS SUBMITTED .........7/25/95
26 FURNISH ASNOTED........ooovvien
REJECTED ..o
20 Blake 11306 FURNISH AS SUBMITTED ...............
Equipment 11306 FURNISH ASNOTED................... 8/18/95
Effluent Station REJECTED...coiiiceiieiieieeeeeivecen e 8/8/95
20 Valve Pit 11306 FURNISH AS SUBMITTED ...............
Equipment FURNISH ASNOTED................. 10/22/95
REJECTED.....oooooiviiieeir i 8/8/95
20 Well System 11310 FURNISH AS SUBMITTED ...............
Blake FURNISH AS NOTED.................. 10/22/95
Equipment REJECTED. ..o 8/8/95
21 White Electric 16050 FURNISH AS SUBMITTED ..............
LA Hazard, Inc. 11306 FURNISH AS NOTED................. 10/22/95
REJECTED.....oooeiviiiieeeie e, 8/8/95
21 Load Center 16050 FURNISH AS SUBMITTED ...............
Safety Switches 11310 FURNISH AS NOTED.................. 10/22/95
REJECTED.. ..ot 8/8/95
22 White Electric 16050 FURNISH AS SUBMITTED ...............
Lithonia FURNISH ASNOTED................. 10/22/95
Lighting REJECTED.....covioiiir e 8/8/95
23 36" X §’ 11306 FURNISH AS SUBMITTED. ...............
Fiberglass Wet FURNISH AS NOTED See Sub. 30
Well REJECTED.......coioooeeeee e, 8/8/G5
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SUBMITTAL SUBMITTAL | SPECIFICATION PROJECT ENGINEER'S
NUMBER DESCRIPTION SECTION DETERMINATION
24 Barnes 1.0 Hp 11306 FURNISH AS SUBMITTED ...............
Pump EH 1022} FURNISH AS NOTE See Sub. 30
REJECTED....ovoeeieeeeees e, 9/11/95
25 Baker Monitor 11310 FURNISH AS SUBMITTED ...............
Well Cap FURNISH ASNOTED................. 9/11/95
REJECTED. ..o
26 White Electric 16050 FURNISH AS SUBMITTED ...............
11306 FURNISH AS NOTED...........c....... 9/12/95
11310 REJECTED.....coooiicieieiseoeeeeee e,
27 Certification of 02483 FURNISH AS SUBMITTED ...............
Seed and ' FURNISH AS NOTED................... 9/15/95
Fertilizer REJECTED......ooooieeeeiee e
28 Certification of 02710 SEE SUBMITTAL NUMBER 9
Mirafi 40/30A FURNISH AS SUBMITTED ...............
FURNISH ASNOTED.....c..cccoccvvri.
REJECTED ...,
|
29 Blake - Omega, 13310 REFER TO MEMORANDUM ESE-1437
Equipment FURNISH AS SUBMITTED ..............
f{oggs‘ Pzﬂeth FURNISH AS NOTED................. 10/13/95
offman Cu
Sheet, Warwick REJECTED............... e
Controls
Information,
Torque Arrestor,
Grundfos
Information,
Pitless Adapter,
Heat Trace
Information
30 Bames Pump 11306 REFER TO MEMORANDUM ESE-1458
Station, Koester FURNISH AS SUBMITTED ...............
Associates FURNISH AS NOTED.................. 10/27/95
REJECTED ...
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SUBMITTAL | SUBMITTAL | SPECIFICATION PROJECT ENGINEER’S
NUMBER DESCRIPTION [ SECTION DETERMINATION
31 Blake Submittal, 13310 REFER TO MEMORANDUM ESE-1504
Warrick FURNISH AS SUBMITTED ...............
Controls FURNISH ASNOTED ................. 10/27/95
REJECTED ..o
32 Subdrainage 02710 REFER TO MEMORANDUM ESE-1582
System, 6” Ads FURNISH AS SUBMITTED ..............
And Mirafi 140 FURNISH ASNOTED ........c.......... 2/6/96
N REJECTED ..o
32A Subdrainage 02710 REFER TO SUBMITTAL 32
System, 6” Ads FURNISH AS SUBMITTED...............
FURNISH ASNOTED ... 7/9/96
REJECTED....cco v,
33 Geomembrane 02450 FERTILIZE AS RECOMMENDED BY
and SERVI-TECH
Geosynthetic FURNISH AS SUBMITTED..............
Clay Liner FURNISH ASNOTED .................. 5/22/96
REJECTED. ..o
34 Topsoil 02483 FERTILIZE AS RECOMMENDED BY
SERVI-TECH
FURNISH AS SUBMITTED...............
FURNISH ASNOTED .................. 8/20/96
B | | REJECTED.......... e
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SHOP DRAWING SUBMITTALS LIST

FROM PINE RIDGE, INC.
SUBMITTAL | SUBMITTAL | SPECIFICATION PROJECT ENGINEER’S
| NUMBER DESCRIPTION SECTION DETERMINATION
01 Gabion Baskets | 02221 and 02275 | FURNISH AS SUBMITTED...............
And Reno FURNISH AS NOTED .................. 7/25/95
Mattresses REJECTED.....cocoo i
02 Mirafi 700 X 02221 and 02275 | FURNISH AS SUBMITTED.......... 7/25/95
and Mirafi 100 FURNISH AS NOTED ......ccoccvni.,
X Silt Fencing REJECTED....ccooiiiiiivcii
03 Light And Fine | 02221 and 02275 | FURNISH AS SUBMITTED.......... 7/25/95
Stone Fill and FURNISH AS NOTED .....ccovii .
Select Fill (27 REJECTED......ccoieiiiiiecr i,
Crusher)
SHOP DRAWING SUBMITTALS LIST
FROM GEOCON, INC.
SUBMITTAL ( SUBMITTAL | SPECIFICATION PROJECT ENGINEER’S
NUMBER DESCRIPTION SECTION DETERMINATION
01 (Geo-Con, inc.) 02454, 1.03 | FURNISH AS SUBMITTED ........ 10/17/95
Addendum [ to FURNISH AS NOTED......ccccceeeuvenen.n.
NES, Inc. REJECTED ..o,
Health and
Safety Plan
02 (Geo-Con, Inc.) 02454, 1.03 | FURNISH AS SUBMITTED ........ 10/17/95
Work Plan FURNISH AS NOTED......cccooevern
03 (Geo-Con, Inc.) (02454, 1.03 | FURNISH AS SUBMITTED ........ 10/17/95
Trial Mix FURNISH ASNOTED..........ccoevven.
| Report REJECTED......coooinnimmmiiiccenrrimnisnncene
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FROM MAXIM TECHNOLOGIES, INC,

01 Maxim 02170 | FURNISH AS SUBMITTED ......... 2/23/96
Technologies, FURNISH ASNOTED.......c.ooeevieeinn
Inc. Proposed REJECTED......ccooiiiviii e,

Well Materials
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Manufacturer’'s Owner’s Manuals
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Figure 2-2. Installation wiring for the FLSC-18B
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Figure 2-2. Wiring installation for FLSC-28
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Figure 3-1. FLSC-28 Block Diagram
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Figure 4-1. Calibration Set-up
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Figure 2-2. Wiring Installation for the FLSC-35B
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Figure 3-1. FLSC-35B Block Diagram
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Figure 2-2. Wiring Instaliation for the FLSC-51/518
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PCA-56-FLSC51

PCA 68

PCA-56-20

PCA-68-201, 202
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HANDI-COM/SPORT
OPERATING INSTRUCTIONS

Motorola Two-Way Portable Radio
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iaayciing of Disposal of Battaries “
. This product is powered by & nickel-cadmium (NI-Cad)
rechargeable batiy. uumuiﬁmuhuw
can be recycled, However, recyching faciiiel

avaliaie in af arees, Urnbrmah«
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Handi-Com/Sport Portaple Radios

Introduction

Congratulations on your purchase of a Motorola
Handi-Com or Sport Series two-way radio. Your
radio is a product of Motorola’s 50 years of experi-
ence as a world leader in the designing and many-
facturing of communications equipment. With proper
care and use, these radios will give you years of rejj-
able performancs for short distance communication.

Six models are available in the Handi-Com and
Sport Series: Handi-Com, Sport, Handi-Com S8,
Sport $S, Handi-Com 10, and Sport 10.

Handl-Com / Sport

These basic models have 1 channel, 2 watts of
powaer, audio accessory conhector, transmit battery
status indicator plus alkaline battery capability. A
separate rechargeable battery kit can be purchased
for use with this radio.

Handi-Com SS / Sport S8

These models add rechargeable battery and
charger. SS models are packaged with stubby lim-
ited range antenna and can not not use alkaline bat-
teries.

Handl-Com 10/ Sport 10

These modets include 10 channels, alkaline and
nickel cadmium rechargeable battery capability plus
all the basic model features.

Handi-Com/Spart Portabla Radios

FCC Licensing

6880902Z252-O August, 1993

FCC Licensing

The Handi-Com and Sport Series radios transmit on
General Mobile Radio Service (GMRS) frequencies
which require a Federal Communications Commis-
sion (FCC) license. You must be a private U.S. citi-
zen at least 18 years of age to qualify for a FCC
licensa. The licensing fee is $35 per family and is
valid for five years. it is your responsibility to apply
for your license and operate this radio in accordance
with FCC rules.

Under the GMRS, each individual can become
licensed on two primary channels. In addition to
thase two channels, sach user may also operate on
seven secondary channels and the Emergency
channel.

Please refer to the FCC Licensing section in the
back of this manual for simple instructions to apply
for your license and instructions for the proper use of
GMRS frequencies. A FCC license applications is
also included.

August, 1993
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Handi-Com/Sport Portabie Radios

Handi-Com / Sport

)

" Handi-Com 10/ Sport 10
4 6880902252-0 August, 1993
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Handi-Conv/Sport Portable Radios Inttial inspection
Initial Inspection
Your package should contain:
@2 e g2
CHEHEHEREER
HEHEIBIR IR
X IO |xT [ 1z
Radio X |1 X | X ] X x| X
Belt Clip X 1 X |1 X | X | X X|
Full Range Antenna] X X | X X
Limited Range X X
Antenna (Stubby)
6-AA Alkaline X X
Batteries
#Ikaline Battery X X X X
T,
Rechargeable X X X X
Battary Pack
Rechargeable X X X X
Battery Tray
10 Hour Charging X1 X X | X
Adaptor
Operators Guide X | X x| x| x{X
FCC License X X[ X]| x| xXx]X
Application

To insure optimum performance of this radio, thor-

oughly read and understand this operating

Instruction manual.

August, 1993
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Battery Installation Handi-Com/Sport Portable Radios

Battery Installation

NOTE
The NI-Cad rechargsable battery pack
is shipped from the factory
uncharged and must be charged
before use. Refer to the Battery Infor-
mation section of this manual for battery
pack charging instructions and safety
tips.

CAUTION
The plastic wrap should not be removed
from the rechargeable Ni-Cad battery, as
this will destroy the battery.

Handi-Com/Sport Portable Radics Battery Installation

To Install Rechargeable Battery

1. Unlock the battery compartment by setting the 1
battery cover latches to the release position as
shown in Figure ta. (The orange tabs should be
visable.) Remove the battery cover by sliding the
battery cover down abeut 1/4” and lifting off as
shown in Figure 1b.

Ty \

(A

Lalches
on sach
side of
radio

Realeass

Front
of Radlo

Flgure 1a. Figure 1b.

6880902Z52-0O August, 1993
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Battery Installation Handi-Com/Sport Portable Radios Handi-Com/Sport Portable Radios Battery installation
2. With the battery labet facing up, align the battery
and the radio contacts. Apply slight pressure to To Instail Alkatine Batteries
the bottom end of the battery and press the bat- 1. Unlock the battery compartment as shown in
tery pack down into the compartment as shown in Figure 1a,
Figure 1c. 2. Install alkaline batteries into the radic by match-
3. Place battery cover onto grooves above 1/4” from ing the + and - signs on the batiery and the bat-
x top of opening, then slide battery cover toward tery compartment.
’ top of radio untl closed. 3. Place battery cover onto grooves above 1/4” from
4. Secure battery lalches. (Orange tabs shouid not top of opening, then slide battery cover towand
be visibie.) top of radio until closed.
4. Secure battery latches. (Orange tabs should not
be visible.)
NOTE
When replacing the alkaline batteries, it
is mcommended to purchase the same
brand of batteries that are supplied with
the radio.
Figure 1c. Figure 1d.
To Remove The Battery
1. Unlock the battery compartment {Figure 1a) and
remove the baltery cover.
2. Tum the radio over and hold it with the cover fac-
ing away.
3. Gently tap the battery end of the radic against the
palm of your hand as shown in Figure 1d.
8 6330902252-O August, 1993 August, 1993 6880902752-O 9
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Antenna Installation Handi-Com/Sport Portable Radios

Antenna Installation

Fasten the antenna to the radio by placing the
threaded end of the antenna into the large threaded
antenna bushing on top of the radio. Rotate the
antenna clockwise until hand tight. See Figure 2a

and Figure 2b.

&

Figure 2a. Figure 2b.

10 6880902252-0 August, 1993

Handi-Com/Sport Portable Radies  Beit Clip Instailation And Remeval

Belt Clip Installation And Removal
To Attach The Belt Clip To The Radio

1. Locate mounting rails on the back side of radic.

2. Position the belt clip, Motorola iogo facing up, so
the logo end of the clip is nearest the mounting
rails and the other end of the clip is toward the
bottom of the radio.

3. Align the mounting rails with the grooves in the
beit clip. Siide the belt clip down the mounting
rails untit it latches into place (indicated by a
click).

August, 1993 6880902Z52-0 11
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Belt Clip Instaliation And Removal Handi-Com/Sport Portable Radios Handi-Com/Sport Portable Radios _Connectors, Controls, Indicators
To Remove The Belt Clip Connectors, Controls, Indicators

1. Locate belt clip release tab on the underside of Transm/Battery

the belt clip (Motorola logo snd). Status LED

2. Lift the release tab by inserting a key between the
release tab and the back surface of the radio.

3. While holding the key firmly under the release
tab, push upward until the belt clip slides slightly
toward the top of the radio. See Figure 3a.

4. With the belt clip fully released (when the release
tah is pressed against the inside surface of the
beit clip), slide the belt dlip off the mounting rails.
See Figure 3b.

Antenna Connector
Attaches the antenna to the radio.
VOL-OFF Control

Turnas the radio on and oft and adjusts radio volume
level.

Transmit/Battery Status LED

lluminates when the PTT switch is pressed; will not
iluminate when radic is in need of charging.

Rotary Channel Selector

Selects the operating channel. (Available on
Handi-Com 10 and Sport 10 modeis only.)

Figure 3b. ]

12 6880902Z52-0 August, 1993 August, 1993 6880902252-0O 13
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Connectors, Conirols, Indicators ~ Handi-Com/Sport Portable Radios Handi-Com/Sport Portable Radios  Connectors, Controls. Indicators

Built-in Speaker

Provides audio output
when receiving.

Buiit-in Microphone

Push-To-Talk (PTT)

Radio transmit button.

Coded Squelch Disable/Yolume Set
If the radio is equipped

Speak into microphone with the optionai coded
when transmitting. squelch feature, press- :
ing this button disables

the code and allows
you to hear any activity
on the channel. If the
radio is not equipped
with the coded squelch
feature, pressing this
button cpens the
speaker to a rushing
sound (white noise)
and also allows you to

determine the volume
Front View level.

Figure 5. ﬁ

14 63809(2Z52-O0 August, 1993 August, 1993 6880902Z52-0 15
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Connectars. Controls, Indicators  Handi-Com/Sport Portable Radios

Charging Jack /Accaessory Connector

Allows connection of the charg-
ing adapter and audio accessc-
nes.

Protective
Cover

Audio
Accessory
Connector

NOTE
The protective cover that is fitted over
the accessory connector should remain
in place whenever the accessory con-
nector is not being used.

16 6880902Z52-0 August, 1993

Handi-Com/Sport Portatde Radios Operation

Operation

To Receive Messages

Tum on by rotating the VOL-OFF {see Figure 4)
control clockwise. To select the desired listening
ievel, press the Coded Squelich Disable/Volume Set
button while continuing to rotate the VOL-OFF con-
trol clockwise.

To Transmit

Listen for volce activity on the chanrel. If you
attempt to talk at the same time as other users, com-
munication will be interrupted. When the channel is
busy, wait until it is clear before proceaeding. To mon-
itor the channel when operating in the coded squelch
mode, press the side Volume Set/Coded Squeich
Disable button. See Figure 6.

Hold the racio
upright with the
antenna in a verticat
position and the front
cover grifle two to
three inches away
from the lips.

N

August, 1993 6880902252-0 17
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Operation Handi-Com/Sport Portable Radios Handi-Com/Sport Portable Radios Operation

Press the PTT while speaking clearly into the front Change Your Operating Frequency

grille area. Shouting will not make a message easier
to understand. Release the PTT to receive replies.

Check battery status LED while transmitting. The
battery status LED shouid illuminate whenever the

- PTTis depreased. !f the LED does not illuminate

while the PTT is pressed, the battery pack is low and
should be charged.

NOTE
Tum the radio off when operations
(transmitting, receiving, monitoring, etc.)
are complets in order to extend battery
life.

Using 2-way radios to improve communication is
becoming more common in all activities. Since radio
frequencies are provided to radio users on a shared
basis, there is always a possibility that you may hear
someone else taiking on your operating channel.

Handi-Com, Sport, Handi-Com SS and
Sport SS Models

if you are using any of the above models, you can

change your operating frequency by following these

steps to remove the battery and modify the fre-

quency setting inside the radio:

1. Release side panel battery cover laiches. (The
orange tabs shouid be visable when uniocked.)

2. Remove the battery cover by sliding the battery
cover down and lift cover away from radio.

3. With battery(ies) facing down, gently tap radio
against paim of your hand to remove the bat-
tery(ies).

Handl-Com and Sport Models with

Alkaline Battery Tray

4. Holding the radio

Users are more likely to experience congestion in as shown in
metropolitan areas than in rural areas. if you are fre- Figure 8, preas
quently hearing others on your operaling channel, thumb on top of
you may want to consider the options listed in the fol- alkaline tray to pop
lowing section to minimize this probiem. bottom adge out of
radio. Then grasp
bottom edge and
pull the tray out of
radio. Proceed to
Step 5 on page 21.
18 6880902252-0 August, 1993 August, 1993 6880902252-0 19
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Operation Handi-Com/Sport Portable Radics Handi-Com/Sport Portable Radios Operation
Handi-Com and Sport Models with 5. Determine frequency to use. Refer to the Fre-
Rechargeable Battery Tray quency Table.

4. Holding the radio 6. Locate the frequency switches and set switches
as shown in to the selected frequency. Refer to Figure 11.
Figure 9, grab
block on the bottom
of the battery tray
with thumb and fin-
gers, while press-
ing tab on bottom of
tray with thumb. Pull
tray out of radio.

Proceed to Step 5. Figure 9.
Figure 11.

Handi-Com SS and Sport SS Models Frequancy Table

4. Insert a coin in the Freq. Channel Switch Position
gap of battery tray. (MHz) Number | S1 | $2 | 83 | s4
g::fgy“;sg‘ge‘& ! 462.5625 1 OFF | OFF | OFF | OFF
battery tray away 462.5875 2 ON | OFF | OFF | OFF
from housing and lift 462.6125 3 ON [ ON | ON | ON
battery tray out of 462.6375 4 ON | ON | OFF | OFF
LO;:‘;S&,PW 462.6625 5 OFF [ OFF | ON | OFF

) 462.6875 8 ON | OFF | ON | OFF
462.7125 7 OFF | ON | ON | OFF
462.575 8 ON | ON | ON | OFF
462.625 9 OFF | OFF | OFF | ON
462.675 E/10 ON | OFF [ OFF | ON

20 6880902252-0 August, 1993 August, 1993 6880902252-O 21




QOperation Handi-Com/Sport Portable Radios

7. Replace the battety
tray. Align the tabs
on the top and sides
of the battery tray,
as shown in
Figure 12, with the
slots in the radio.

8. Push bottom of bat-
tery tray into radio,
as shown in
Figure 13.

Handi-Com/Sport Portable Radios Operation

Handi-Com 10 and Sport 10 Models

If you are using one of these models, you can
change your operating channel by rotating the chan-
nel selector knob on the top of the radio. The fre-
quency for sach channel pasition is as follows:

Channel Number Frequency (MHz)
462.5625

- 462.5875
462.6125
462.6375
462.6625
462.6875
462.7125
462.575
462.625

10 (Emergency) 462,675

DRSOV WA=

Install A Coded Squeich Module

A coded squelch module can be added to any of the
six Handi-Com or Sport models at a later date. When
a radio is equipped with coded squelch, the radio is
given a unique code. The radio will only hear mes-
sages that are sent by cother radios on the same
channet with the identical code. Coded squelch does
notprevent other users on the channel from hearing
your conversation. To add this feature to your radio,
contact your radio dealer for details. Installation
instructions are inciuded with the module.

6880902252-0 August, 1993
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Attaching Audio Accessories Handi-Com/Sport Portable Radios

Handi-Com/Sport Portable Radios Rechargeable Battery Information

Attaching Audio Accessories
'ng Ad Rechargeable Battery Information

The power fo the radio should be tumed off when-
aver an audio accessory item is being connected.
Such itams include headsets, sarpieces and speaker
microphones. Following this procedure insures
proper operation of the PTT button and other radio
controls,

To Connect Audio Accessories

1. Lift the protective covering on the audio acces-
sory connector.

2. To plug the accessory into the connector, align
the shorter pin of the accessory into the lower
connector hole and the longer pin intc the top
connector hole before inserting.

3. Tum radio on.

You are now ready to operate the radio with the
audio accessory.

s

6880902Z52-0 August, 1993

Before handiing the battery, read the following sec-
tion carefully.

Some modeis of this radio use rechargeable nickel-
cadmium batteries. When properly used, they pro-
vide a safe and dependable power source necessary
for peak radio performance.

WARNING
Improper use of batteries may create a
fire or explosion.

CAUTION
The plastic wrap should not be removed
from the rechargeable Ni-Cad battery, as
this will destroy the battery.

To insure peak radio performancs, batteries
should be fully charged before use and periodi-
cally thereafter. During standard use, the battery
will last approximately 8 hours for a 2 watt radio
when fully charged. {Standard use has 5-5-80 duty
cycle. The radio transmits 5%, receives 5%, and is in
standby mode for 90% of the time.) Transmitbattery
status LED will illuminate during transmit, uniess the
battery is low. The following precautions should be
observed while charging and handling batteries:

Charge bstterles with Motorola series chargers
only. Charging batteries with other squipment may

August, 1993 6880902252-0 25




Rechargeabie Batiary Information  Handi-Comv/Sport Porlable Radios

lsad to battery damage and will void the battery war-
ranty.

Do not replacs or recharge batteries in a hazard-
ous atmosphere, Contact sparking may occur while
installing or removing batteries from the radio and
chargers and may trigger an explosion,

Charge batteries at about 77°F. .
Charging in cold temperatures et
(below 45°F) can result in electro-

lyte loakage and destroy the bat- .
tery. Charging in hot temperatures L
(above 95°F) does not damage the

battery, but reduced charge capac-

ity will result,

WARNING
DO NOT DISPOSE OF BATTERIES IN
FIRE. DISPOSING OF BATTERIES
CAN CREATE A FIRE OR EXPLOSION
HAZARD.

26
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Handi-Com/Sport Portable Radios

Charger Safely Instructions

Charger Safety Instructions

This section contains important safety and operating
instructions penaining to charging the battery pack.
Before using the battery charger, read all instructions
and cautionary markings on (1) battery charger or
charging adapter, (2} battery pack, and (3} radio
using the battery pack,

WARNING
To reduce risk of injury, charge only
Motorola nickel-cadmium type recharge-
able battery packs.
S

WARNING
DO NOT PLUG THE CHARGING
ADAPTER INTO RADIOS THAT CON-
TAIN ALKALINE BATTERIES! ALKA-
LINE BATTERIES COULD LEAK OR
EXPLODE!

+ Do not expose chargers 1o rain or show.

* Use of an altachment not recommended or sold
by Motorola can resuit in a risk of fire, electric
shock, or injury to peraonnel.

August, 1993
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Charger Salety Instructions

Handi-Com/Sport Portable Radios

+ To reduce risk of damage to electric piug and
cord, puil by the plug rather than the cord when
disconnecting the charger.

+ Make sure cord is located so that it will not be

stepped on, tripped over, or otherwise sub-
jected to damage or stress.

+ An extension cord should not be used unless

absolutely necessary. Use of an improper
extension cord could result in a fire or electric
shock. However, if an extension cord must be
used, make sure:

1} That pins and plug of extension cord are the
same number, size and shape as those on
the plug of the charger,

2) That extension cord is properly wired and in
good condition, and

3) That cord size is 18AWG for lengths of up to
100 feet, and 16AWG for lengths up 1o 150 feet

« Do not operate charger with damaged cord or

plug, replace them immediately. Do not operats
charger if it has received a sharp blow, been
dropped, or otherwise damaged in any way;
take it to a qualified setviceman.

+ Do not disassembie charger; take it to a qualified

setviceman when repair is required. Incomect
reassembly can result in electric shock or fime.

+ To reduce risk of electric shock, unplug charger

from outiet before attempting any maintenance
or cleaning. Tuming off controis does not
reduce this risk.

28
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Handi-Com/Spert Portable Radios Battary Pack Charging

Battery Pack Charging

Using The Charging Adapter

The radio can be charged using the charging
adapter supplied with the radio. The charging
adapter is designed to charge the battery pack while
it is inside the radio.

1. Tum the radio off using the VOL-OFF control.

2. Lift the protective covering on the Audio Acces-
sory Connaector.

3. Connect the charger adapter to the small size
jack in the accessory connector (lower hole) on
the side of the radio. Plug the charging adapter
into an electrical outlet. See Figure 14.

4. Allow a 10 hour charging cycle for the battery to
fully charge. The red LED on the charging
adapter glows during this entire charging cycle
and remains illuminated until the adapter is dis-
connected from the radio.

NOTE
The radio can be left on to receive mes-
sages while charging without causing
hamn to the battery pack or charging
adapter. However, if the radio remains
on while charging, it will require at least
25% more time for the battery pack to
charge to full capacity.
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Handi-Com/Sport Portable Radios Handi-Com/Sport Portable Radios

Batlery Pack Charging

IMPORTANT
THE CHARGING ADAPTER WILL NOT
WORK WITH ALKALINE BATTERIES,

CAUTION
Do not attempt to transmit while the
radio Is charging. The charging
adapter mutes the radio microphone.

WARNING
DO NOT PLUG THE CHARGING
ADAPTER INTO RADIOS THAT CON-
TAIN ALKALINE BATTERIES! ALKA-
LINE BATTERIES COULD LEAK OR
EXPLOODE!

30
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Desk Top Battery Chargers

10 hour and 3 hour Quick-Rate Battery Desktop-
Chargers are oplional accessories that can be
ordered for increased changing flexibility (not
included as a standard feature). Both of these charg-
ers are deskiop models and are desigred to charge
a battery pack outside the radio.

The 10 hour charger uses the standard 10 hour
charging adapter that is packaged with the radic.
The quick-rate charging method allows you to select
a 3 hour quick-rate or a 16 hour tricide-rate charge
cycle at the touch of a button. The Quick-Rate
Charger is packaged with a unique charging adapter.

NOTE
The charger pockat on the Quick-Rate
Charger is large enough to accommo-
date the radio, but the battery can not be
charged while in the radio.

CAUTION
To avoid damage to the battery pack, do
not use the quick-rate charging method
when charging the battary pack for the first
time! Instead, use the standard charging
rate method because it allows a proper
break-in pericd for the battery pack.

CAUTION
Do not quick-rate charge a fully charged
battery pack! Damage to the battery
pack will resuit.

August, 1993 6880902252-0 3
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Desktop Charging Instructions

1. Connect the Desktop Chargerand AC Adapter as
shown in the Figure 15.

2. Remmove the battery pack from the radio and
place it into the charger pocket with the silver
contacts facing down and the armow facing for-
ward as shown in Figure 15. The battery pack
fully charges in approximately 10 or 16 hours,
depending upon which battery charger you use.

3. It a Quick-Rate Charger is being used the yellow
LED tums on when the battery is fully inserted
while in the 16 hour mode. This LED continues to
glow during the entire charging cycle. If the yel-
low LED does not come on when the battery pack
is inserted into the charger, check the battery
pack and charger contacts to be sure they are
clean. There are no user serviceable parts in the
charger.

32 6880902Z252-0 August, 1993

Handi-Com/Sport Portable Radios Battary Pack Charging

4, To activate the 3 hour charging cycls on the

quick-rate charger, depress the biue quick-rate
charge button. Both the red and yellow LEDs
glow when the battery pack is charging at the )
quick-rate. When charging is complete (approxi-
mately 3 hours), the red LED tums off and the

?

S s a—

green COMPLETE LED tums on.
NOTE
The green LED does notilluminate when
charging at the16 hour rate. '
. When charging is )
complete replace i ( i
the battery pack in = \yes (‘.
the radio as shown il
in Figure 16, ———’ = e
Figure 16.
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Troubleshooting

In case of difficuity, review the operating instructions
to insure that all instructions are clearly understood
and closely followed. If difficulties persist, please
review the following troubleshooting guide.

If the radio still does not work proparly after fol-
lowing the troubleshooting guide, contact your local
dealer or authorized Metorola retailer.

NOTE
Do not disassemble the radio in any way.,
The radio contains no user serviceable
components.

34 6880902252-0 August, 1993

Handi-Com/Sport Portable Radios Troubleshooting
Troubleshooting Guide
om__| ___Problem _Solutton —
i . |1a. Batt: —r;_otbo 1a. Press and hold push-
f. Radom dead pwp:fyw":\yarp.d. to-taik (PTT) button
1b. Battery may not be while (ocicng at the
posstioned comectly n LED it the LED does
the radio. not tight of tums off
while still hoiding the
PTT, the battery shoukd
be charged.
1t Refer to page 7 for bat-]
tery instalation instruc-
tions.
does |28. Incomect batlery 2a. it an external charger
r' r:l:yamooc charging. is ysad, mdu__luntho
iast long 2. Battery may not be battery i positioned
enough. tully charged. properly in the charger
2¢. Standard battery lile of hase. Refer to page 32
813 hours n based on in this manual. i the
a duty cyocle where the wall charging adapter
radio is transmitting s usad, make sufe that
5%, recsming 5%, and thondLED_iﬂpn
n standby mode 90% the charger ndied:nq
of the time. Usage dif- corect charging sts-
ferent than this duty tus.
cycle will result in a di-[2b. Fadio should'b-wﬂnd
ferent battery ife. "off" while using wall
adapter to charge bat-
tery. Charging rate wilt
be longer if the radio s
on while charging.
2c. Heavy usage beyond
the standard duty cycle
may require a second
battery of recharging
dunng the day.
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Troubleshooting

Handi-Com/Sport Portable Radios

- L—Symetorm
3. Radio will not
tak o other
radios in sys-
temn.

3a. Radios may be on gi-

Troubluhooﬂng Guide (Cont'd.)

farent trequencies.

. On Handi-Com 10 or

Sport 10 rmodels,
check the channel
seiector knob to verily
that radios are on the

31 for waguancy EoE"
or frequency DIP
swilch location.

4a. Users do nct have

axclusive use of radic
[ d B

4a.

—e]
Adding coded squeich
wil soreen out other

cies must be shared
UNnNg proper radio et
Quette.

users on
your radio, but your
conversations will stil
be heard by others
sharing your tre-
quency. Coded
squeich may alsc be
relerrad to as: Private-
Line, PL, Quiet Call,
Channe! Guard,

CTCSS, wte.

36
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Handi-Com/Sport Portable Radios

Troubleshooting

Troubleshooting Guide (Cont'd.)

S5a. FRadio usage n base-

range.
.l the radio is ocated

mants, stesl struo-
tures, concrete
buikdings, automo-
biles, or heavy iciiage
will decraase your

very close to your
body, as In a pockst or
on a belt when used
with audio accesso-

ries, the range will be  |5b. The higher the radic rs

decreased due to the heid, the better the Lalk

shisiding #ffect of your range. Use of audio

body. SOORSRCNINS 18 ONly
recommanded in cioss
range situations for
beat communication
results.

. Conatant static The battery may be . Press and hoid PTT
» heard from dincharged. while looking at the
speaker. . When using radios LED. Hf the LED does

around computers or not light or tums oft

electronic squipment, whiis still hoiding the

the radic may hear PTT, the battery should

static or imerference be charged.

from these devices. . Coded squeich can be
added 10 screen out
this type of nterder-
once. Coded squeich
rray alsc be referred to
as: Private-Line, PL,
Quiet Call, Channel
Quard, CTCSS, ste.
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7 - ‘———%ﬂ
If you have 7a. The radio may need 1 [7a. i1 the untt 1s still wrthin

Troublnhooﬂng Guide (Cont'd.)

tned a soiytion be repaired.

tor the waranty penad,

.b,::y:"": return the unit to the

torms that has place of purchase or

not worked alematively ca¥ 1-800
’ 446-6586 for warranty

detaiis.

7 If the unit is out of war-
ranty, call 1-800-3568-
1520 for out of war-
ranym. (Menu
optior: #2 and #2

again}.
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Handi-Com/Sport Portable Radios General Radio Care

General Radio Care

Avoid physical abuse of your radlo such as carry-
ing it by the antenna or remote microphone.

Wipe the battery contacts with a lint-free cloth to
remove dirt, grease, or other material which may
prevent good electrical connections.

When not In uss, keep the accassory jack covered
with the protective cap.

Clean the radlo exterior using a cloth moistened
with water.

Motorola does not represent this unit to be water-
proof. This unit is water resistant per EIA spec 1P52
and E!A RS-316B. The radio can be waterproof
when used with the waterproof bag HLN9S85.
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Handi-Com/Sport Portable Radios FCC Licensing Information

Safety Information

' To insure proper use, foliow these guidelines:
Do not hold the radio

FCC Licensing Information
Your Motorola radio operates on FM radio communi-

( 30 that the antenna is close cation frequencies and is subject to the Rules and
E’ec;;éz“g:’g’%:xmﬁd parts of the body, especially Regulations of the Federal Communications Com-
perform bestyif u;e en tmnsmamng_ The radio will mission (FCC). The FCC requires that ail operators
away from the microphone is two or three inches using General Mobile Radio Service frequencies

o € lips and the radio is vertical, obtain a radio license before operating their equip-
not hold the PTT switc| ; ment. Application for your FCC license is made on
ting. fion when not transmit- FOC For 574 which s Includot aih your radio.
. Additional forms as well as a bookle! entitted *Form
,.?,:n';%;:t:;:h"?"’" o play with any radio equip- 574 Instructions’ can be obtained from the FCC Sup- '
g a transmitter. ply Section, Administration Services Division, 1919 ;
go not operate radlo near unshisided electrical M St., NW, RM B-10, Washington DC 20554; tele-
blasting caps orin an explosive atmosphere unless it phone (202) 632-7272.
i8atype especially qualified for such use, E”gib””y
s soarnta the raco with  headse or other Your radio must be licensed with the FCC under the
oXDers advisn et g volume levels. Hearing General Mobile Radio Service (GMRS). As
ation. I you expernes o nmaoJS Mgh volume oper- described in FCC rule Part 95.5(a), you can qual
. penence a ringing in your ears, oscribed in rule .5(a}, you can quality

for a General Mobile Radio Service license if you are
a private U.S. citizen, 18 years of age or older. Busi-
nesases of associations can not qualify for a GMRS
license.

Under the GMRS, each individual can get licensed
on two primary channels. These two primary chan-
nels on the Handi-Com and Sport Series radios are
462.575 MHz and 462.625 MHz. These are the only
channets or frequencies that will be listed on your
license application and your FCC license, once
grantad.

reduce the volume lave! or discontinue use.

40
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FCC Licansing informaion

Handi-Com/Sport Portable Radios Handi-Com/Sport Portable Radios The Lioense Applioation

in addition to these two primary channels, sach user

mjy also operate on seven secondary “spit” chan- The License Application ‘
\T/illsnzrt‘g "’:_9 Emergency channel, These channels FCC Form 574 is used to apply for either new or
Channelsa lafed on your FCC license. The “split” maodified radio station licenses. The following instruc- i
4626108 e':"r:i 462.5625 MHz, 462.5875 MHz, tions tell what information is needed in each item.
462'6875 MHZ’ 462.6375 MHz, 462.5625 MHz, { Inst o
6875 MHz, and 462.7125 MHz. The two primary General Instructions
gzgt:‘}‘vi’" dv’?"‘" frequencies are to be used to con- 1. Fillin the items as per following instructions. If
dore " idual’s personal and family communica- you need additional space for any item, use the
" reverse side of the application.
jmz EL"QZE’MY channel (462.675 MHz), however, 2. Be sure to use a TYPEWRITER. ,
rending o only for the purpose of soliciting or 3. Make a copy for your fies.
[Pnaing assistance to a traveler, or for communicat-
ing in an emergency pertaining to the immediate You Are Ready To Begin
safaty of life or the immediate protection of property. fTEMS 6-11 Leave these items blank.
ITEM 12 Number of mobiles by category. On the line
next to ‘PORTABLE" type the TOTAL number
of portable units listed on all lines of ITEM 3.
ITEM 13 Area of Operation - Enter the RADIUS in
MILES from the CENTER of YOUR OPERAT-
ING AREA; it's geographic coordinates {lat-
tude and longitude in degrees, minutes, and
saconds) COUNTY and STATE. For example,
a 50 mile radius of 42-29-47N, 87-41-16W,
Cook County, IL. You may call your county
surveyor's office to obtain latitude and longi-
tude information. If the name of the county
and the abbreviation for the state can not be
typed under the geographic coordinates in
ITEM 13, make a reference to ITEM 13 on the
reverse side of the application and type that
information in the space provided for "ADDI-
2 TIONAL INFORMATION®.
6880902Z52-0 August, 1993 August, 1993 6880902Z52-0 43
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The License Application Handi-Com/Sport Portabie Radios

Handi-Com/Sport Portable Radios The License Application

Check the box "STATE-WIDE" for operations wholly
within a single state and type the abbreviation for the
state after the word "STATE-WIDE" inITEM 13,

ITEMS 14-17 Leave these items blank,

ITEM 18  Enter the Street Address, City, State, ZIP, and
. Telephone number of the person responsible
for the radio license and its operations, P.Q,

boxes or route numbers can not be accepted.

ITEM 19 Leave this item blank.

ITEM21  Applicant Licensse Name - Enter the lega
name of the applicant, Only a private individ-
ual may be license for operation on General
Mobile Radio Service frequencies. The appli-
cant name must be the same as the signature
on the bottom of the application form,

ITEM22 Applicant Licensee Mailing Addreas. Enter the
mailing address to which the radio license and
any future related correspondence, is to be
mailed. Post Office box numbers or rural route
numbers will not be accepted.

ITEM23 City - Enter the city name for the licenses
mailing address.

ITEM 24 State - Enter the two-letter state abbreviation
for the applicantficensee mailing address.

ITEM25 Zip Code - Enter the Zip code for the appli-
cantlicensee mailing address.

ITEMS 26-29 Leave these items blank,

44 6380902252-0 August, 1993

or Filing - If this is your first General
ITEM 32 azagnl;adio Sgrvk:e {GMRS) license, check
the “New Station” box and leave itams 35 &
36 biank, If you aiready have a GMRS license
check the “MOD” box. Then use item 35 to
describe the changes (such as adding a fre-
quency or purchasing additional radios)
desired, and enter your current call sign in
itam 36. Complete the form just as if it were a
new license.

ITEM 35 Spaecification of items modified - See Item 32.
ITEM 36 Provicus Call sign - See item 32.

individual Completing Application Epter the
TEM 7 NA%E and TELEPHONE NUMBER (including
area code) of the person who has completed

the application.
Completion

Certification .
Enter the TYPED name, telephone number (include
area code), and date signed.

Place an "X in the appropniate box to indicate |
classification of the parson signing the application.

Completeness .y
ication should describe your entire radio
so?mﬁwﬁons system. Hf it does not, supply any
additional information you feel necessary in the '
“Remarks” section on the back of the application form.
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Handi-Com/Sport Portable Radios

The FCC charges a processing fee of $35

new, modified, or renewal licar?se applicaﬁ:r?sfoﬁ?sl
fee is payable by check or money order made out to
the *Federal Communications Commission" and
must be enclosed with the application. Any applica-
tion without a check will be retumed. Upen grant, the
FCC will mail your radio station license to the
address shown on the application form 574.

Mail your completed applicati i
e you pp on with check or money

FCC General Mobile Radi i
P.O. Box 360354-M © Service
Pitt.sburgh, PA 15251.6373

Tel. (771)337-1212

For additional licensing information, contact:
FCC

2025 M St. NW

Washington, DC 20554

Tel: (202) 632-7272,

6880902252-0 August, 1993

Handi-Com/Sport Portable Radios

Copynght Information

Copyright Information

The Motomla products described in this manual may
include copyrighted Motorola programs stered in
semiconductor memaories or other media. Laws in
the United States and other countries preserve for
Motorola, certain exclusive rights for copyrighted
computer programs, including the exclusive right to
copy or reproduce in any form, the copyrighted
Motorcla programs. Accordingly, any copyrighted
Motorola computer programa contained in the Motor-
ola products described in this manual may not be
copied or reproduced in any manner without the
express written permission of Motorola. Further-
more, the purchase of Motorola prodkicts shall not be
deemed to grant either directly or by implication,
ostoppel, or otherwise, any license under the copy-
rights, patents, or patent applications of Motorola,
except for the nomal non-exclusive royalty free
license to use that arises by operation of law in the
sale of a product.

August, 1993
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Accessories Handi-Com/Sport Portable Radios

Accessories

The foli g opti s are labie for use with your Motorola
two-way portabie radio. These ACCe330re can be ordersd through your
dealer (call 1-800-356-8058 for your nearest deaier), by mail (see enclosed
order torm) or by calling Motoroia toli-iree at 800-422-4210

Modei # Descriggon frice
Battery & Charging Accossories
HNNSOAS Nicket-C adrium Aechargeabls Battery Pack $35.00
HTNGO26_ 117V 3 Hour Desitop Battery Charger $54.00
HLINB371 117V 10 Hour Oesidop Battery Charger Tray $10.00
HTN8232_ Reptacement 10 Hour Chargtng Adapter $5.00
HLN8251 _ 3 Hour Vehicuiar Charging AdapterBracket $30.00
Carrying Accassories
HLNS240_ Rapiacement Bek Clip $3.00
HLNS88S _ Waterproot Bag $36.00
HLN8255 _ Spring Bek Clip $6.00
HLNG149 Swivei Bet Loop Adapter (use WHLNAS2S3 or
HLNS033) $8.00

HLNGOT4 _ Replscement Strap For Nylon Carry Case $5.00

Handi-Com, Handl-Com 19, Sport, Sport 10

HLNS033_ Leather Cany Case $30 00

HLNGC34_  Mylon Carry Case $25.00

Handl-Com 88 andg Sport 88

HLNG252 Leather Carry Case $30.00

HLNB283 _ Nylon Carry Case £25.00
Augio
BONB773_ Headset wSwivel Boom Microphone (wo vox) $60.00
HMN8432  Remote Speaker Microphone 355 00
HMNB433_ Earprece $26.00
HMNB435_  Surverlance Earpiece $50.00
BONGT74_ Earpiece wMicrophone $45.00
Antennss
NAEG483_ UHF Antenna 462-470 MMz {standard) $11.00
NAESS22 _ “UHF Stubby Antenna 462-470 MMz

(Standard on SS modeta) $10.00
“Nubby antennes reduce tall-out mnge
Manuale
HLN8428 _ User Information Kit $5.00
Prices and avaliabitty subject 1o change without notice.

48 6880902252-0 August, 1993

Handi-Com/Sport Portable Radios

Crder by slephone usng your Mastercard or VISA or personal check. Pisase
cail1-800-422-4210 or tax 1-800-576-8285 (Sommy, no business checks or
¢ 0.D. orders acceptert.) Plasse provide the followang information tor mal
orders:

Qumaty T Wodeitweorgion T Uni Price | Yo Pries |
i

Shipping charges and applicable sales taxee will be added to your order
Plsase ship order to (no P.C. boxss please):
Narme

Address
City State Zp

Phone#( )
D! arn encioaing a check of money order payabie to Motorols, inc

ClMestecard  Cara Number Ep Date
D\fm Card Number Exp. Date
Sig ol
Mail To: ‘Mdnrohn toe Jlnc.' and A Products Divaron
At Order Processing
1313 Ajgonquin Road
Schaumburg, IL 60196
August, 1993 6880902252-0 49
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DESCRIPTION & SPECIFICATIONS

Description:

Featuring 6 digits of bright, 7-segment LED displays,
the inteliect-69 is an integrating totalizer/ratemeter
which accepts analog signal inputs. The unit can be
field programmed to accept 0-20mA, 4-20mA, 0-5V,
0-10V or 1-5V signals. An optional Square Law input
is available for inputs that require square root extrac-
tion. A 4-20mA output option is available to control
strip recorders or other peripherals, Two assignable
set points are standard for two stage shut off. The
high and low scaling settings are programmable from
the front panel. By pressing the “view” button, the
unit will display: integrated total, rate, peak or valley.
RS422 or RS232 serial communications are available
options for data communication with a host computer.
Specifications:

Display: 6 digit, .55 high, 7 segment, red orange,
LED.

Input Power: 110, 220 VAC £ 15% or 12 to 24VDC.
Current: maximum 300 mA DC or 8.0 VA at rated AC
voltage.

Output Power: (AC powered units only) + 24VDC @
50mA regulated +5%

Temperature:

Operating: +41°F (5°C) 1o +130°F (+54°C).

Storage: -40°F (-40°C) to +200°F (93°C).

Memory: EEPROM stores data for ten years if power
is lost.

Reset:

Front Panel: resets displayed values and control out-
puts.

Remote: 4-30VDC positive edge, resets totalizer and
control outputs.

Control Outputs:

Standard: Open collector sinks 250mA from 30VDC
when active.

Optional: 2 each Form C SPDT 10Amp @ 120/240
VAC or 28 VDC. (Open collector outputs are also
supplied with 10VDC provided at transistor outputs
through relay coil. If greater than 2mA is used, relay
will remain energized. Applying greater than 10 VDC
may destroy unit. Transistor will sink 100mA in "ON"
state.)

Input:

Standard: Linear 0-20mA, 4-20mA, 0-5V, 0-10V or 1-
5V selectable from the front panel.

Optional: Square Law 0-20mA, 4-20mA, 0-5V, 0-10V,
or 1-5V, is available for inputs that require square root
extraction,

Input Impedance: Current: 100£2; Voltage: 115KQ
Calibration: The unit does all of the calibrations inter-
nally. There are no potentiometers to adjust and the unit
never needs to be removed from the case,

Set Points: Two contro! set points are provided. The
set point outputs can be assigned to rate or total. The
unit comes standard with two open collector control
outputs. Two 10 amp, Form C relays are optional. The
outputs are programmable from .01 to 599.99 sec or
latched until reset when assigned to the total and a
hysteresis (alarm range) when assigned to the rate.
Rate Display: Updates 5 times per second, Accurate to
4.5 digits. Set "low" greater than “high" for inverted
display (LINEAR ONLY).

Totalizer: Integrates from the rate reading and accu-
mulates up to 6 digits of total count. The time base
(hours, minutes or seconds) is field programmable from
the front panel.

Analog Out: The unit can be ordered with an opticnal
4-20mA output which is proportional to the rate display.
The high and low settings are programmable from the
front panel. Set “low" greater than "high® for inverted
output. A sinking driver generates a corresponding
linear current through the external devices. The output
updates with each update of the rate. Accuracy is S0uA
worst case. For rated accuracy, load must be con-
nected to the analog output before unit is powered.
Compliance voltage must be 3to 30 VDC non inductive.
{The unit can provide the DC source as long as the drop
across the devices being driven does not exceed 21V).
Programming: Decimal points, Scaling from 0 to
59999 units per selected time base, set points, input
type, security lock code, and assigning outputs are all

programmable from the front panel.

Housing: Standard 1/8 DIN, high impact ABS plastic

case (NEMA 4/1P65 front panel).

Shipping Welght: 2 Ibs.

Overvoltage Protection:

50V

Overcurrent Protection:

50 mA

Resolution: 14.5 Bits

Accuracy:

BANGE % FS ERROR % FS ERROR
(worst case) (typical)

4-20 mA 0.1% .05%

0-10 VDC ° 0.2% 0.1%

0-5 VDC .25% 15%

1-5 VDC 25% .15%

Square Law: (above 5% of bottom range) 0.1%
(5V inputs .4%) Worst case over complete range: 2%

Temperature Stability: Will not drift more than 20
parts per million per °C from 5°C to 54°C



MOUNTING

HOW TO MOUNT:

Slide the body of the unit through the rubber
gasket. Insert the unit into the panel. Slide the
brackets up the groove to press against the
back ofthe panel, as shownin "FIG. A®. Insert
the screws into the rear of the brackets.

FIG. A

1

T

1] D
) e

Tighten the screws evenly and altemately. A
panellessthan.1"may distortifthe clamps are
screwed too tightly. Do not over tighten! A
normal level of torque is required. Maximum
torque should be 3" pounds.

e
1
1172
(45)
:

(107.8)

U-d

J CUSTOMER PANEL
Panel Thickness 0.082° (1.5)
to 0.187" (4.7) max.



WIRING

AC / DC CONNECTIONS:

NOTE: Connect power only after other con-
nections are finished. Donottouchthelive AC
power terminals. The unit has been designed
with an isolated AC input, therefore polarity is
not a concem for the AC power. The chassis
is plastic, therefore earth ground is not used.
For DC operation, connect +DC toterminal 10
and -DC to terminal 3.

Although the unit is designed to be immune
from line or RF interference, the unit is con-
trolled by a microprocessor and an electrically
“noisy" environment could cause operating
problems. The input power lines should notbe
common to power lines for motors, pumps,
contactors, etc.

Four sources of noise can occur:

1) AC power line noise- If the unit cannot be
connected to an electrically clean power
source, an inductive load suppressing device
{(MOV as GE#V130LA1 or Resistor Capacitor
as Paktron# .2uf/220 ohm @ 400V) can be
installed. Although locating the suppressor
across the AC supply at the unit should help,
best results are obtained by connecting the
suppressor across the leads of the "load” at
the device causing the spikes.

2) Input line noise- The noise is carried on the
input and DC ground lines. Make sure the
input wires are not run into the unit in a bundle
with power input lines. We recommend using
shielded cable. Connect the shield to DC
ground of the unit and "earth” at one point in
the circuit preferably atthe DC ground terminal
of the unit.

3) Output lines- The unit has Two open collec-
tor outputs and two optional relay outputs.
When these outputs are used to run external
relays or solenoids, spikes can be generated
upon activation. This noise can spreadthrough
the instrument causing operating problems. if
the source is a D.C. operated device, a gen-
eral purpose diode (IN4004) placed across the
solenoid prevents electrical noise spikes.
Connect the cathode (banded side) to the
more positive side of the coil. If the source is
an A.C. operated device, use a Resistor Ca-
pact®r or MOV across the coil.

4) 24 VDC output supply- Noise can be gener-
ated on the 24 VDC output supply if it is used
to drive inductive loads or if the current draw
exceeds 50mA. Insure that all inductive loads
have a diode (such as IN4004) across the coil
and that the current does not exceed 50mA.

WIRING CONNECTIONS

4 (CURRENT)+1IN
§ (VOLTAGE)+VIN
6 NOT USED

T +24VOUT

8§ PRESET B COLLECTOR
9 PRESET A COLLECTOR
10+D.C. IN

11 110/220 VAC
12110/220 VAC

LRI-EL:"&Y A

~RELAY B

OROOOB)
REAR VIEW
[ole]olololololololtIalE




TYPICAL WIRING HOOKUPS
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Flowmeter
(4-20mA Transm itter)
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‘Strip Chart

2-Wire 4-20mA Transmitter 3-Wire 0-10V Transmitter !
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Flowmeter Flowmeter
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OPEN COLLECTOR & RELAY OPERATION

The open collector and relay outputs trigger when the
total or rate (assignable; see programming step 2)
equals the corresponding Preset (A or B).

Whenthe outputs are assignedtothe “total”, the operator
can assign a duration of time (.01 to 599.99 sec.) that
the output will remain energized. If 0.00is assigned, the
output will latch until reset. If output A is set at aduration
(other than 0.00), the totalizer will autorecycle when
Preset A is reached. At this time, output B will de-
energize (if it was energized). Preset A is the final
preset and should be set higher than Preset B, when
both outputs are assigned to the total. If output A is set
at a duration other than 0.00 and Preset A is set less

than Preset B, Preset B will be ignored (provided that
they are both assigned to total). The totalizer will never
autorecycle at Preset B.

Whenthe outputs are assignedtothe "rate", the outputs
can be assigned a hysteresis (alarm range). The
hysteresis is the number of units below the preset that
the output will remain energized. EXAMPLE: Preset set
@ 100; Hysteresis set @ 10. The output will energize
when the rate equals 100 and de-energize when the
rate falls below 90 (10 below Preset).

NOTE: Ifthe input scaling is inverted, the control output
functions are inverted (LINEAR ONLY).



V41 & V_41 PROGRAMMING FLOWCHART

NOTE:
SEVERAL PROGRAMMING SELECTIONS
WILL NOT APPEAR WITH "RATE ONLY"
& "TOTAL ONLY" UNITS
OPTIONS NOT ORDERED WILL NOT APPEAR
IN PROGRAM SELECTIONS

@ This symbol indicates any key.
,I-;l Press this key to step through Menu choices

m‘ Press this kay to enter displayed value.

Bl;&l ENTER . ENTER /Bﬂ'ﬂ
O O oy e
- LATLE 25" /= /Q,
{ [SEE Lo [{H—= [OOXX
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RUNiMODE [R_?é'_sj
ENTER ﬂﬂDﬂ
N\ s
RUN MODE

* For Version V41, » €L appears after Lo Cuk. In Version V_41
(with space between V & 41) , rJEL appears as shown

For best results, choose the highest resolution possible when

entering the "set lo”®, "set hi” and "lo cut” values. -
Enter the proper decimal location at the *rdec” prompt. !
Oy 10 7
For V41 ™ 1/:600 RUN MODE
EXAMPLE: To scale the unit from 0.00 to 100.00, enter O for "set

lo™ and 10000 for "set hi", enter the decimal at “rdec”.

The Version number is displayed at power up. RUN :.lODE
NOTE: Model INT6ST & units with RS232/RS422 option can only
be used with V_41.



DEFINITIONS

1aPuk - INPUT; This section of the program menu assigns the type of input the unit will be using (0-20 mA,
4-20 mA, 0-5 V, 0-10 V, 1-5 V, Linear or square root extraction).

1 4-28 - | 4-20; This sets the unit for a current input of 4 to 20 mA.

+ 8-28 - | 0-20; This sets the unit for a current input of 0 to 20 mA.

€ -5 - E 1-5; This sets the unit for a voltage input of 1 to 5 volts.

€ 8-S - E 0-5; This sets the unit for a voltage input of 0 to 5 volts.

€ 0- 8- E 0-10; This sets the unit for a voltage input of 0 to 10 volts.
L1nERer - LINEAR; This sets the unit for linear input.

SQ¢-& - SQUARE ROOT:; This sets the unit for square root extraction.

+ELRYS - RELAYS; This section of the program menu sets the control output variables (relays & open
collector).

R ~REE. OUTPUT A FOR RATE; This assigns the A output to the rate.

RYS R- HYSTERESIS FOR OUTPUT A; This value is the number of units below Preset A that the output will
remain "ON". EXAMPLE: Preset A set at 100, Hys set at 10. Output A will activate (tum on) when the

_ rate equals 100; Output A will deactivate (tum off) when the rate falls below S0 (10 below Preset A)

R kok- OUTPUT A FOR TOTAL; This assigns the A output to the totalizer.

dur R OUTPUT A DURATION; This is the duration of time (.01 to 599.99 sec) that Output A will remain
energized. If 0.00 is entered the output will latch until reset. If a value other than 0.00 is entered the unit
will autorecycle at Preset A.

b rREE- OUTPUT B FOR RATE; This assigns the B output to the rate.

HYS b- HYSTERESIS FOR OUTPUT B; Same as HYS A.

b kok- OUTPUT B FOR TOTAL; This assigns the B output to the totalizer.

dur b- OUTPUT B DURATION; This is the duration of time (.01 to 599.99 sec) that Output B will remain
energized. If 0.00 is entered the output will latch until reset.

Lol - LOCK; This section of the program menu sets up the lockout type and code.

LL ALL - LOCK ALL: When this is selected the lockout will lock the program as well as the Presets and reset
button. The presets can be viewed but not changed.



LC PS-LOCK PROGRAM; When this is selected the lockout will lock only the program. The Reset can be
activated and the presets can be viewed and changed.

£odE - CODE; This is a S-digit code which will be used to lock and unlock the front panel.

SEkuP- SETUP; This section of the program menu sets up the operating variables.

dEL - RATE DECIMAL LOCATION; This allows the user to program a decimal point for the rate display.
SEk Lo - SET LOW, This is the rate value for the lowest input (0 or 1 Volts; 4 mA). (i.e. 4 mA = 10 bs/hr.)

SEL H. - SET HIGH; This is the rate value for the highest input (5 or 10 Volts; 20 mA). (i.e. 20 mA = 500 bs/
hr.)

Lo Cuk - LOW CUT-OFF; This is the lowest rate value to be recognized. All rate readings below this value
will assume the "set lo® value.

nor - NORMALIZING FACTOR; This is an averaging factor (00.0 to 99.9). Higher settings provide more
normalizing {averaging) for a more stable display. Derived from the equation:

("NOR* + 1)

SELS - SECONDS; This tells the unit that the High and Low input values are entered in units per second.

nainS - MINUTES; This tells the unit that the High and Low input values are entered in units per minute.

Hour S - HOURS; This tells the unit that the High and Low input values are entered in units per hours.

tdEL- TOTALIZER DECIMAL LOCATION; This allows the user to enter a decimal for the totalizer display.
This decimal is not a dummy decimal and will scale the totalizer display accordingly. (i.e. if the tdec is set
in the tenths position (#####.#), 100 will be displayed as 100.0)

EFRCE- TOTALIZER FACTOR,; This factor divides the totalizer display by 1, 10, 100 or 1000,

oPt - OPTIONS; This section of the program menu is for setting up optional features (analog out, RS232/422
serial communications).

ouk Lo - OUT LOW, The displayed rate value at which the unit will output 4 mA (2 bs./hr = 4 mA out).
out H: - OUT HIGH:; The displayed rate value at which the unit will output 20 mA (2000 Ibs/hr = 20 mA out).
bRud - BAUD RATE; The baud rate at which the R$232 or RS422 communications will operate.

S568C - 9600 BAUD; This sets the communications at 9600 Baud.

2488 - 2400 BAUD; This sets the communications at 2400 Baud.

200 - 1200 BAUD; This sets the communications at 1200 Baud.

308 - 300 BAUD: This sets the communications at 300 Baud.



wnk - UNIT NUMBER; This assigns the unit an ID number from 1 to 99. This number is to be addressed
when the unit is to be on line. A unit with 0 assigned will never come on line.

P L.St - PRINT LIST; This sets a list of data that will be transmitted whenever the strobe is activated.

ok RL - TOTAL COUNT; When this is added to the print list, the unit will transmit the total when the strobe is
activated.

rREE - RATE; When this is added to the print list, the unit will transmit the present rate value when the strobe
is activated.

PERC - PEAK; When this is added to the print list, the unit will transmit the present peak value when the
strobe is activated.

wRLLEY - VALLEY; When this is added to the print list, the unit will transmit the present valley value when
the strobe is activated.

PrE R- PRESET A; When this is added to the print list, the unit will transmit the Preset A value when the
strobe is activated.

PrE b - PRESET B; When this is added to the print list, the unit will transmit the Preset B value when the
strobe is activated.

SEE Lo - SET LOW,; When this is added to the print list, the unit will transmit the Set Low value when the
strobe is activated.

SEE k. - SET HIGH; When this is added to the print list, the unit will transmit the Set High value when the
strobe is activated.

£ nd - END; This is the only exit from the P List If END is not entered the unit will start at the beginning of the
P List again.

PXXXXX - P; This will appear in the 6th (furthest to the left) digit when viewing the Peak. The peak value is
the highest rate reading that the unit had displayed since the peak had been reset. The peak is not
retained in memory when power is lost.

wXXXXX - U; This will appear in the 6th (furthest to the left) digit when viewing the Valley. The valley value is

the lowest rate reading that the unit had displayed since the valley had been reset. The valley is not
retained in mermory when power is lost.

~XXXXX - R; This will appear in the 6th (furthest to the left) digit when viewing the Rate.



PRESS DISPLAY REMARKS
[] np ut
PRGM
rELRYS
PRGM
Lol This section of the menu is used to set
PRGM up the lockout type and code.
LC PG = Locks program but presets
LEP3or LT RLL are accessible.
ENTER LC ALL= Locks program & presets.
Press the PRGM button to toggle be-
tween choices; Press RST/ENTER to
enter displayed choice.
Cod& When CODE is displayed, press any
ENTER Press any key to view key to view existing lock code. To
orchange the lock  change the code press the key under
code each digit to be changed. Press RST/
ENTER to enter displayed value.
] ﬂP Ut
STEP s
FELRYS
PRGM
SETTING Lol
SETUP PG
SEtuP This section of the menu is used to set
PRGM up important operating variables.
~d&l RDEC= rate decimal location; Press
ENTER the key under the digit with the desired
location. Pressthe "E" key if a decimal
is not desired. Press RST/ENTER to
enter the displayed location.
SEt Lo SET LO= Rate value for the lowest
Press any key to view  input(Oor1V; 4mA).(i.e. 4mA=10Ibs/
ENTER or change existing hr.) Key in the desired low value and
value press RST/ENTER to enter displayed
value.
SEk H, SET HI= Rate value for the highest
Press any key to view  input (5 or 10V; 20mA).(i.e. 20mA =
ENTER or change existing - 500 Ibs/hr.). Key in the desired high
value value and press RST/ENTER to enter

displayed value.

CONTINUED ON NEXT PAGE
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PRESS ISPL MAR
STfp Lo Cut LO CUT= Low cut-off; Lowest rate
Press any key to view  value to be recognized. All rate read-
CONT.. or change existing  ings below the *cutoff* will assume the
ENTER value *setlo® value. Key inthe desired value
SSESH*LG and press RST/ENTER to enter dis-
% J played value.
nor NOR= Normalizing (averaging) factor
Press any key to view (00.0t099.9); Key in the desired value
orchange existing  and press RST/ENTER to enter dis-
ENTER value played value. Higher settings provide
more normalizing (averaging) for a
more stable display.
This section tells the unit that the high
nninS, HourS & low setting are entered in units per
or SECS Minutes, Hours or Seconds. Press the
PRGM ENTER PRGM key to step through choices.
Press RST/ENTER to enter displayed
choice. -
TDEC= Totalizer Decimal; Press the
tdel arrow keys to enter in the desireq
ENTER totalizer decimal. Press RST/ENTER
to enter displayed choice. Entering a
decimal will add resolution to the total.
(i.e. tdec=#####.#; 100 will be dis-
played as 100.0)
EFACE TFACT= Totalizer Factor; This factor
Press any key to view allows you to divide the totalizer by 1,
ENTER or change existing 10, 100, 1000
value
Press the PRGM key to step to the
i, 0, 00 or {000 desired factor. Press RST/ENTER to
PRGM ENTER

enter displayed choice.

45



PRESS DISPLAY BEMARKS
PRGM 1nPuk
STEP '
L FELRYS
SETTING Lol
OPTIONS|  PRGM o — : :
This section of the menu is for setting
PRGM SEtuP up the variables for any options which
were ordered (Analog out or Serial
oM oPt communications).
ok to OUT LO= The rate value represented
Press any key to view  bythe 4 mA end of the 4-20 mA output
ENTER orchange existing  Key in the desired value and press
value RST/ENTER to enter displayed value.
oukt Hi OUT Hl= The rate value represented
Press any key toview by the 20 mA end of the 4-20 mA
or change existing  output. Key in the desired value and
ENTER value press RST/ENTER to enter displayed
value.
bARud BAUD = Baud rate for RS 232 or RS
Press any key ?o VIew 422 communications option. Press
or change existing  any key to view existing value.
value
ENTER w. 'aum Press the PRGM key to view available
2 GG or 300 baud rates; Press RST/ENTER to en-
ter displayed value.
wenk UNIT = Unit ID number. Key in the
Press any key to view  desired unit number (1-99) and press
or change existing  RST/ENTER to enter displayed value.
ENTER value
P LSt P LIST = Print list.
Press any ke_y toenter Press RST/ENTERto add temstolist;
print list Press PRGM to remove items from
OR tokfRL list.
a3 TOTAL = Total
ENTER  PRGM PERC RATE = Rate
R. LB PEAC = Peak
i UALLY = Valley
PrER PRE A = Preset A
PrE Y PRE B = Preset B
SEE | SET LO = Low Input Value
-0 SET Hl = High Input Value
SEE ks END = Press RST/ENTER to exit (end) print list;
£nd Press PRGM to recycle through list choices.

THE PROGRAM SETUP IS COMPLETE! YOU ARE NOW READY TO SET THE PRESETS.
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SETTING THE PRESETS & PANEL LOCK

BREMARKS

PRE A = Preset A (Final Preset); The
set point at which output A will trigger.
If the displayed value is not the de-
sired preset, press the key(s) under
the digit to be changed.

PRE B = Preset B (Prewam); The set
point at which output B will trigger. If
the displayed value is not the desired
preset, press the key(s) under the digit
to be changed.

PRESS DISPLAY
SETTING PrER
THE Press any key to view
PRESETS PRE A or change existing
value
PrE b
Press any key to view
or change existing
PREB value
SETTING
THE CodE
LOCK Press any key to enter
STATUs | 09K the 5-digit fock code.
LOGK i
LOCK

Press LOCK 3 times within 5 seconds
(If LOCK is pressed once, unit freezes display)

Key in the lock code (see program-
ming step 3) by pressing the keys
under the digits to be changed. Each
time a key is pressed the digit will
increment one. Press the RST/EN-
TER key to enter the displayed code.

r‘
0
m

ENTER

~ 9
£

After the code is entered the unit will
display LOC (unitis locked)or UNLOC
(unit is un-locked). This message will
be displayed for approximately 3 sec-
onds before the unit retums to the run
mode. If an invalid code is entered, no
message is displayed; try again.

14



RS 232/422 OPERATIONS

This section applies to units which have the
serial communications interface option. Upto
99 units can be linked together. Unit status
can be accessed and many menu items can
be entered through the serial port. Data is
transmitted at selected baud rates using stan-
dard eight bit ASCII characters and one “stop”
bit. The unitdoes not check ortransmita parity
bit.

UNIT LD, (DEVICE #)

Each unit in the hookup must be assigned a
unit number from 1 to 99. This can be entered
through the front panel (see step 5 of the
programming section). If “00” is assigned, the
unit can not be brought on line through the
serial port. The units will remain in an “off” high
impedance state until addressed by the as-
signed unit number. Once a unitis addressed,
I id I i until the data |
been sent and any data requested has béen
transmitted back.

BAUD RATE

The baud rate is the speed at which data is
transmitted, expressed in bits per second.
Baud rates of 300, 1200, 2400 or 9600 are
available. Select the desired baud rate from
the menu. (see step 5 of the programming
section).

PRINT LIST

The serial interface card is equipped with a
strobe line. When the strobe line is activated
a user selectable set of data (print list) is
transmitted. This transmission can be sentto
a computer or printer. The print list consists of
eight selectable items: COUNT, RATE, PEAK,
VALLEY, PRE A, PRE B, LOW SET, HIGH
SET. The list can be entered through the front
panei (see step 5 of the programming section)
or through the serial port (read on).
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HELP

A help command has been installed for easy
access of the command and data variables.
When help is needed, type a “?” and press
return (enter) whenever a unit is on line. The
following list will be transmitted:

D#XX:

S Set

E Exam

R Reset

G Lock

L*List

C*Count

R*Rate

P*Peak

V*Valley

A*PreA

B*PreB

L*Lo Set

H*Hi Set

J Lo OQut

K Hi Out

N Nom

D Unit

E Input

G Hy/DrA

| Hy/DrB

M Time

T Baud

W Lock

X Meter

Y ATyp

ZBTyp

O Code

F RDec

Q TDec

UTFact

The unittransmits the unit ID (D#XX) as well as
the variables for the corresponding commands
and data. A “*" indicates that the data is
available for the print list.



COMMANDS:

Each command consists of an instruction and
an address. Each instruction and address is
represented by a letter. The prefix of each
command must be an instruction followed by
an address (and address variable if appli-
cable).

INSTRUCTIONS (1st letter of command):
[S] Set - Used to set the value or operating

parameter of an address. (i.e. “SC 5000 will
set the count at 5000)

[E] Examine - Used to examine the value or
status of an address. (i.e. “ER" will examine
the present rate reading)

[R] Reset - Used to reset the count & control
output, peak or valley. (i.e. “RP” will reset the
peak value)

[G] Lock - used to lock and unlock the unit.
Type “G” followed by the “lock code” to lock
and unlock the unit.

[L]*List- Usedto setthe printlist. (i.e. “LCRVA"
will setthe list for count, rate, valley and preset
A. These values will be transmitted whenever
the strobe is activated.)

D
[C]*Count
[R]*Rate
[P]"Peak
[V]*Valley
[Al*PreA
[B]*PreB
[L]*Lo Set
[H]*Hi Set
[J] Lo Out
[K] Hi Out
[N] Norm
[D] Unit
[E] Input
[G] Dur A
(1) Dur B
[M] Time
[T] Baud
[W] Lock
[X] Meter
[Y] A Type
1Z] B Type
[O] Code
[F] RDec
[Q] TDec
[U] TFact

letter of

mman



POSSIBLE COMMANDS:
Each command must be followed by a carriage
retum for execution.

DXX: (device “unit ID" #)- Unit XX will come “on
line” and stay “on line” until another device
is addressed.

SD XX: (set device “unit ID"#)- sets unit ID # at
requested value

ED: (examine device)- Unit willtransmitthe present
device (unit1D) number (i.e. d=000000XX).

SC XOOXXX: (set count)- Sets count at requested
value.

EC: (examine count)- Unit will transmit the present
count value ( i.e. c=00X000XX).

RC: (reset count)- Resets the counter and control
output .

ER: (examine rate)- Unit will transmit the present
rate value (i.e. r= 000XOCXX).

RR: (reset rate)- Resets the normalization

EP: (examine peak)- Unit will transmit the present
peak value (i.e. p= 000X0XXXX).

RP: (reset peak)- Unit will reset the peak.

EV: (examine valley)- Unit will transmit the present
valley value (i.e. v=000200X).

RV: (reset valley)- Resets the valley.

SA XXXXX: (set preset A)- Sets preset A at re-
quested value.

EA: (examine preset A)- Unit will transmit present
preset A value (i.e. a=000X00XX).

SB XXXXX: (set preset B)- Sets preset B at re-
quested value.

EB: (examine B)- Unit will transmit present preset
B value (i.e. b = 000XOOXXX).

SL XOXXXX: (set “Low™)- Sets “set low" at re-
quested value.

EL: (examine “Low")- Unit will transmit present “set
low” value (i.e. | = 000XOO0OCX).

SH XXXXX: (set “High")- Sets “set high” at re-
quested value.

EH: (examine “High™)- Unit will transmit present
“set high” value. (i.e. h = 000XOCXX)

SJ XXXXX: (set “low out™)- Sets “out low" at
requested value. Only available with ANA-
LOG OUT option.

EJ: (examine “low out”)- Unit will transmit present
“out low” value. (i.e. j = 000XXX(XX)}

SK XXXXX: (set “high out”)- Sets “out high” at
requested value. Only available with ANA-
LOG OUT option
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EK: (examine “high out™)- Unit will transmit present
“out high” value. (i.e. k = 000X>0(XX)

SN XX.X: (set norm)- Sets “norm” at requested
value. Must be a 3-digit number with
decimal.

EN: (examine norm)- Unit will transmit present
“norm” value (i.e. n = 000XX.X).

SEi4-20,10-20, e 0-5, e 1-5 ore 0-10: (setinput)-
sets input to one of the 4 availabie types.
Enter type exactly as it appears on the
display.

EE: (examine input)- Unit will transmit input type
(i.e. e 0-10).

SG XXXXX: (set dur A or hys A)- Sets dur Aorhys
A at requested value. (dur A when A is
assignedtototal; hys Awhen A assignedto
rate).

EG: (examine dur A or hys A)- Unit will transmit
present dur A or hys A value {i.e.g =
000X00XX)

SIXXXXX: (set dur B or hys B)- Sets dur B or hys
B at requested value. (dur B when B is
assignedtototal; hys B when B assignedto
rate).

El: (examine dur B or hys B)- Unit will transmit
present dur B or hys B value (i.e.l =
000XXXXX) "

SM secs, mins or hours: (set time base)- Sets
time base to desired setting.

EM: (examine time base)- Unit willtransmit present
time base (i.e. secs).

ST XXXX: (set baud)- Sets baud at desired rate
(9600, 2400, 1200 or 300).

ET: (examine baud)- Unit will transmit present
baud rate (i.e. 9600).

EW: (examine lock type)- unit will transmit present
lock type {i.e. Ic pg).

SX linear or sqrt: (set meter type)- Sets meter
input for linear or square root extraction.
Only available with square law option.

EX: (examine metertype)- Unit will transmit present
meter type (i.e. linear).

SY A tot or A rate: ( set A type)- Assigns control
output A to rate or total,

EY: (examine A type)- Unit will transmit present A
type (l.e. a tot).

SZ B tot or B rate: ( set B type)- Assigns control
output B to rate or total.

EZ: (examine B type)- Unit will transmit present B

type (i.e. b tot).



SO XXXXX: (set lock code)- Sets lock code at
requested value,

EO: (examine code)- Unit will transmit present
code (i.e. 0=0002X20(XX).

SF X: (set rate decimal location)- Sets rate decimal
at requested location (0 to 4).

EF: (examine rate decimallocation)- Unit will trans-
mit the present rate decimal location
(i.e. f = 0000000X).

G 200X (lock unit)- Locks and unlocks unit.
(XXXXX = code)

SQ X: (set totalizer decimal location)- Sets total-
izer decimal at requested location (0 to 4)

EQ: (examine totalizer decimal location)- Unit will
transmit present total decimal location (i.e.
Q = 0000000X).

SU XXXX: (set totalizer scale factor)- Sets totalizer
scale factor at requested value. This factor
divides the totalizer by 1, 10, 100 or 1000.
(i.,e. SUXXX100 sets the divider at 100
where "X" represents the required space
characters.

EU: (examine totalizer scale factor )- Unit will
transmit present total scale factor (i.e. U =
XXX100 where "X" represents the space
characters).

L CRPVABLH: (list)- The list can consist of any
combination of the eight available options.
Any address with a *** next to it can be
listed.

Data is received and transmitted over stan-
dard EIARS232 or RS422 levels. Eachten bit
character is made up of a start bit, eight bit
ASCII code and a stop bit.

The input impedance of RS232 is 3KQ to 7KQ
worst case. The terminal addressing the unit
must be capable of driving all loads in the loop.
The input impedance of RS422 is much higher
and there should be no problem driving as
many as 99 units. Thetransmit line remainsin
a high impedance "off* state until addressed.
Only one unit is to be on line at a time!ll More
than one unit on line could damage the unit or
destroy the transmitted data.

When the unit is active (on line) it will operate
in an echo back mode so that data sent from
the terminal will be transmitted back for verifi
cation. When the unit is "on line*, use the
proper serial transmit commands to request -
data or set a new value. Be sure to send only
one command at a time followed by a carriage
return to insure proper operation. If an error
is made, a correction can be made by back
spacing and retyping correct data before the
return (enter) is sent. Once a return (enter) is
sent, the unit begins processing the data and
will transmit the requested data on a non-
priority basis over the data transmit line. The
unit will nottransmit data if the Printer Busy line
is activated (high). When the Printer Busy line
is activated all transmissions are halted until
the line goes low or open. There shouldbe a
pause after data is requested to insure that all
data has been transmitted before making an-
other request or addressing another unit. If
transmission has not started within two sec-
onds after data is requested, it can be as-
sumed that there is a problem. The unit
transmits a carriage retum and line feed after
each data value. The unit will stay "on line*
until another unit is addressed.

BS232/RS422 - PC INTERFACE:

The following BASIC program is for setting up
RS232/RS422 on serial port (#1) at 300 baud.
Run this program after connecting the serial
interface connections.

10 SCREEN 0,0:WIDTH 80

20 CLS:CLOSE

30 OPEN *COM1:300,n,8,1,CS,DS,CD" AS #1
40 ON ERROR GOTO 110

50 B$=INKEY$

60 IF B$< >** THEN PRINT #1,B8;

70 IF EOF (1) THEN 50

80 A$=INPUT$ (LOC(1),#1)

90 PRINT AS;

100 GOTO 50

110 RESUME

Fr.)



RS232/RS422 WIRING

COMPUTER HOOKUP:

RS 232: When connecting the unit to a
computer with RS 232 communication, only
three connections are needed. These con-
nections are: Receive data, Transmit data
and Ground. The connections should be
made as follows:

DB-9 CONNECTOR COMPUTER
Transmit data (pin 2) Receive data
Receive data (pin 3) Transmit data
Ground (pin 5) Ground

RS 232

RECEIVE PIN (3)
TRANSMIT PIN (2)

GROUND PIN (5)

—_—

PRINTER HOOKUP:

When connecting the unit to a printer, you
must first program the desired baud rate,
parity and strobe list with a computer. After
the unit is programmed it can be connected to
the printer. Connect the transmit line(s) ofthe
unit to the receive line(s) of the printer and be
sure that both devices have common
grounds. When the strobe line is triggered the
unit will transmit the selected strobe list which
you had previously programmed.

DB - 9 CONNECTOR

0000
0°0%0’0%
5 4 3 2 1

5- Ground

RS 422: When connecting the unit to a com-
puter with RS 422, five connections are
needed. These connections are: Receive
data A (+), Receive data B (-), Transmit data A
(+), Transmit data B (-) and Ground. The
connections should be made as follows:

DB-9 CONNECTOR COMPUTER
Trans. data A(+) (pin2) Rec. data A(+)
Trans. data B(-) (pin 7) Rec. data B(-)
Rec. data A(+) (pin 3) Trans. data A(+)
Rec. data B(-) (pin 8) Trans. data B{-)
Ground (pin 5) Ground

RS 422
RECEIVE A(+)PIN (3)
RECEIVE B(-)PIN (8)
-

| B || T AGIPIN &) >
(TTIIT1] TRANSMIT B(-) PIN (T)
—

GROUND PIN (5)

RS 422
STROBE PIN (6)

PRINTER BUSY PIN (1)
r TRANSMIT B (-)PIN ()

| __ 1
ABPING
B | crorm e 1 (I F
ssanss S .
RS 232
STROBE PIN (6)

| PRINTER BUSY PIN (1)
- TRANSMIT PIN (2) =

—_—
GROUNDPING) qlmn]]m J

(JII11
IL )

1- Printer busy: 3 to 30 VDC, Level activated.
2- Transmit A(+) (RS422); Transmit (RS232)
3- Receive A(+) (RS422); Receive (RS232)
4- Not Used

6- Strobe: 3 to 30 VDC Positive Edge .
7- Transmit B(-) (RS422 Only)

8- Receive B(-) (RS422 Only)

9- Not Used



TROUBLESHOOTING GUIDE

PROBLEM

POSSIBLE CAUSES

SOLUTIONS

Power is applied to unit but 1.
the display does not light.

AC or DC power wiring is
incorrect.

. Recheck power wiring.

Unit works but occasionally 1.
the display freezes or skips
_counts.

Line noise is effecting the
processor due to a current
spike or surge.

. Use a different power sup-

ply or install a surge sup-
pressor.

Input signal is connected but
the unit does not totalize or
rate.

N =

. Input wiring is incorrect
. High and low scaling set-

tings are incorrect.

. Transmitting device is de-

fective.

. Unit is defective.

. Recheck input wiring.
. Recheck highand low scal-

ing settings.

. Replace transmitting de-

vice.

. To confirm set meter for O-

10V input, low @ O; high @
10. Apply a 0-10V signalto
the voltage input (pin 5).
When viewing the rate the
meter should display the
voltage valuethatis applied.
If not call factory for an
RMA#.

Display reading is inaccurate. 1.

Input wiring is incorrect.

. Be sure that voitage sig-

nals are connected to volt-
age input (pin 5) and cur-
rent signals are connected
to current input (pin 4).

Ratemeter works properlybut 1.
totalizer is incorrect.

Time base is incorrect.

. Recheck time base setting

in setup section of the pro-
gram menu.

IF YOU HAVE ANY OTHER PROBLEMS, PLEASE CALL THE FACTORY.

20



e WARRANTY/DISCLAIMER

OMEGA ENGINEERING, INC. warrants this unit to be free of defects in materials and workmanship for a
period of 13 months from date of purchase. OMEGA Warranty adds an additional one (1) month grace
period to the normal one (1) year product warranty to cover handling and shipping time. This
ensures that OMEGA's customers receive maximum coverage on each product.

If the unit should malfunction, it must be returned to the factory for evaluation. OMEGA's Customer
Service Department will issue an Authorized Return (AR) number immediately upon phone or written
request. Upon examination by OMEGA, if the unit is found to be defective it will be repaired or replaced at
no charge. OMEGA's WARRANTY does not apply to defects resulting from any action of the purchaser,
including but not limited to mishandling, improper interfacing, operation outside of design limits,
improper repair, or unauthorized modification. This WARRANTY is VOID if the unit shows evidence of
having been tampered with or shows evidence of being damaged as a result of excessive corrosion; or
current, heat, moisture or vibration; improper specification; misapplication; misuse or other operating
conditions outside of OMEGA's control. Components which wear are not warranted, including but not
limited to contact points, fuses, and triacs.

OMEGA is pleased to offer suggestions on the use of its various products. However,
OMEGA neither assurmnes responsibility for any omissions or errors nor assumes liability for any
damages that result from the use of its products in accordance with information provided by
OMEGA, either verbal or written. OMEGA warrants only that the parts manufactured by it will be
as specified and free of defects. OMEGA MAKES NO OTHER WARRANTIES OR
REPRESENTATIONS OF ANY KIND WHATSOEVER, EXPRESSED OR IMPLIED, EXCEPT THAT OF
TITLE, AND ALL IMPLIED WARRANTIES INCLUDING ANY WARRANTY OF MERCHANTABILITY
AND FITNESS FOR A PARTICULAR PURPOSE ARE HEREBY DISCLAIMED. LIMITATION OF
UABILITY: The remedies of purchaser set forth herein are exclusive and the total liability of
OMEGA with respect to this order, whether based on contract, warranty, negligence,
indemnification, strict liability or otherwise, shall not exceed the purchase price of the
component upon which liability is based. In no event shall OMEGA be liable for
consequential, incidental or special damages.

CONDITIONS: Equipment sold by OMEGA is not intended to be used, nor shall it be used: (1) as a “Basic
Component” under 10 CFR 21 (NRC), used in or with any nuclear installation or activity; or (2) in medical
applications or used on humans. Should any Product(s) be used in or with any nuclear installation or
activity, medical application, used on humans, or misused in any way, OMEGA assumes no responsibility
as set forth in our basic WARRANTY/DISCLAIMER language, and additionally, purchaser will indemnify
OMEGA and hold OMEGA harmless from any liability or damage whatsoever arising out of the use of the
Product(s) in such a manner.

e RETURN REQUESTS / INQUIRIES mummmmusmma:

Direct all warranty and repair requests/inquiries to the OMEGA Customer Service Department. BEFORE
RETURNING ANY PRODUCT(S) TO OMEGA, PURCHASER MUST OBTAIN AN AUTHORIZED RETURN
(AR) NUMBER FROM OMEGA’'S CUSTOMER SERVICE DEPARTMENT (IN ORDER TQ AVOID
PROCESSING DELAYS). The assigned AR number should then be marked on the outside of the return
package and on any correspondence.

The purchaser is responsible for shipping charges, freight, insurance and proper packaging to prevent
breakage in transit.

FOR WARRANTY RETURNS, please have the FOR NON-WARRANTY REPAIRS, consult OMEGA
following information available BEFORE for current repair charges. Have the following
contacting OMEGA: information available BEFORE contacting OMEGA:
1. P.O. number under which the product was 1. P.O. number to cover the COST
PURCHASED, of the repair,
2. Model and serial number of the product under | 2. Model and serial number of product, and
warranty, and 3. Repair instructions and/or specific problems
3. Repair instructions and/or specific problems relative to the product.
relative to the product.

OMEGA's policy is to make running changes, not model changes, whenever an improvement is possible. This affords
our customers the atest in technology and engineering.

OMEGA is a registered trademark of OMEGA ENGINEERING, INC,
© Copyright 1996 OMEGA ENGINEERING, INC, All rights reserved. This document may not be copied, photocopied,

reproduced, translated, or reduced to any electronic medium or machine-readable form, in whole or in part, without prior
written consent of OMEGA ENGINEERING, INC,



Where Do | Find Everything | Need for
Process Measurement and Conirol?
OMEGA....Of Course!

TEMPERATURE

4 Thermocouple, RTD & Thermistor Probes, Connectors, Panels & Assemblies
& Wire: Thermocouple, RTD & Thermistor
& Calibrators & Ice Point References
- [ Recorders, Controllers & Process Monitors
@ Infrared Pyrometers

PRESSURE, STRAIN AND FORCE
[ Transducers & Strain Gauges

& Load Cells & Pressure Gauges

i Displacement Transducers

i Instrumentation & Accessories

FLOW/LEVEL

¥ Rotameters, Gas Mass Flowmeters & Flow Computers
i Air Velocity Indicators

i# Turbine/Paddlewheel Systems

{# Totalizers & Batch Controllers

pH/CONDUCTIVITY

& pH Electrodes, Testers & Accessories

¥ Benchtop/Laboratory Meters

(& Controllers, Calibrators, Simulators & Pumps
i Industrial pH & Conductivity Equipment

DATA ACQUISITION

{# Data Acquisition & Engineering Software

@ Communications-Based Acquisition Systems
& Plug-in Cards for Apple, IBM & Compatibles

& Datalogging Systems
i Recorders, Printers & Plotters

HEATERS

% Heating Cable

& Cartridge & Strip Heaters
i# Immersion & Band Heaters
¥ Flexible Heaters

@ Laboratory Heaters

ENVIRONMENTAL

‘MONITORING AND CONTROL

& Metering & Control Instrumentation

(& Refractometers

@ Pumnps & Tubing

[ Air, Soil & Water Monitors

i Industrial Water & Wastewater Treatment

& pH, Conductivity & Dissolved Oxygen Instruments

M1089/0696



SEE OTHER SIDE FOR OCCUPANT'S GENERAL INFORMATION

1 With handie B in ON" position,
press PUSH TQ TEST button A

2 Handle B should move to TRIP posi-
tion indicating that GFCI Breaker

nas opened the circurt o Foan .
3 Torestore power, move handle B to Wkl

QOFfF' and thento 'ON |

OCCUPANT
MAKE THIS TEST
EACH MONTH AND
RECORD THE DAT
ON THE CHART

IMPORTANT — If handie 8 does not move to TRIP pesition when test
buttonis pressed, the GFCl Breaker Protection is not complete. NOTIF Y
aqualifiedelectricianIMMEDIATELY.

RECORDCHARY

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

19

—_—

19
19
19
19 ]
19
| 19
19 o
19
19
| 19
19
19
[ 19

For Repiacement Card, Order GEZ-6331A.

CN-NS21

wit . cambat ;4






INSTRUCTIONS FOR THE INSTALLER

The label below should be attached to
the inside surface of the trim or en-
closure where it will be visible.

Test wach GFCI corcurd brmaknr in this panei OMCT A MONTH,

]

AR

1

MNP286314-8

1 Woth handls (3] (n "ON™ pesition, prese
PUSH YO TEST™ button (AL
2) Handie (1 1hould move 1o ‘TRIP” pantien to
ndicaty GFCH cueurt brustier hor wpened the artut.
J) To revicre power mave hondle ta "OFF" paution
[te reset mechaniami, then ta "ON",
IMPOATANT — H handie dees nat meve to “TRIF"
position when test bulten o preused, the GFCI
arcuit bresker profectian is net epe shing properly
and o siectrician should be IMMEDIATELY netitad.

GENERAL G ELECTRIC

DISTRIBUTION EQUIPMENT DIVISION

INSTALL GFCI CIRCUIT BREAKERS
ON GROUNDED POWER SUPPLY

CIRCUITS ONLY
CLASS A GROUP |

TO MINIMIZE FALSE TRIPPING:

DO NOT CONNECT TO SWIMMING
POOL EQUIPMENT INSTALLED BE-
FORE ADOPTION OF THE 1965 NA-
TIONAL ELECTRICAL CODE.

it . Lcwdat s S
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TIME RANGE PROGRAMMING INSTRUCTIONS

The RTE series Electronic Timers are availabie in two operation mode groups and two
time range groups. Determine the operation mode group and time range group of your
timer from the Type No. Development.

1. Removing The

Face Plate

| TYPE NO. DEVELOPMENT

|
|
|
|

RTE-P11-AC120V

Operation Mode Groupj

. Interval or Delay On Make

P: Pin
B: Blade

[: Power Voltage

T;me Range Group

2: Singie Shot or Delay On Break

2:

10 1secto 10 min
1mmnto10hr

2. Selecting The Mode of Operation  Front View [DiP Switch
X Lefr
Select the operation mode by Positron «_{
moving the DIP switch to the right 1] Interval | D818Y
e . . DiP Operation On Make

or left position. (After installing the  gwiten Mode Group[, TSingie |Dalay |
face piate, the knob set to the left %! shot_ [On Bresk|
position is visibie through the face  pigiral
piate window.} Switch
3. Selecting The Time Range
Select the time range by rotating the digital switch.

Digital Switch
E Position 0 ! 2 L 3 4 5 6 !

TimeRange | 1| lsec | 3sec | Gsec | 10sec | 60sec | 30sec | 5min | 10 min

Group 2] 1min | 3min | 6min | 10min | 60min | 30 min | 5hr 10 hr

NGTE: When the digital switch is at position 8 or 9, the time range setting is the same
as at position O or 1, respectively.

4, Setting The Face Plate
Each timer is provided with a face plate indicating the time range on both sides in dif-
ferent colors per time range group. The dial disk has four notches on its perimeter at
every 90 degrees. Choose the top or bottom side containing your required time range and
trn the dial disk to the position where the required time range figure and unit appear in

the windows.
L ] Time Range Face Piate Calor Face Plate
1 | 3sec 6sec | 30sec | 60 sec Yeliow | ,
] Group 1 1 sec 10 sec 5min | 10 min Pink ( : )
3 min & min | 30 min | 60 min Violet
1 Group 2 1 min 10 min L 5hr 10 hr Blue | Dial | - Time
Disk | AT Range

5. Instatling The Face Plate

When the operation mode and time range
settings are complete, place the face plate
onto the timer by inserting the top edge
into the top sliots. Bend the face plate
slightly and insert the bottom edge into
the bottom slot on the timer. Make sure
the dial disk notch is retained in place.

Detent
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INTERNAL CONNECTIONS

l DELAY ON MAKE INTERVAL DELAY ON BREAK
\ SINGLE SHOT i

|
| Contear
| DELAY DELAY ‘ DELAY peELAY “Signas Switen
[ -, ﬁ W‘"‘" DELAV"‘S,""“ DELAY
; ~ e | ~ o~ b Dy
| - 7 0
! g v i @ v 3 ? ™ 2
) = —D aF—
\ 23 ’ ol oIy
; e POWER — ' - POWE A=t M :
= .
¢ (AC or DC) H °* tac or OCI |
\ | ~—POWER—
‘ : 6+ [AC or DTY _ g
l i i Do not appiv voitage to erminals 5 and 6
l " Cormwror -
CELAY 1 z 3 DELAY DELAY | 2 3 DELAY 1 Signal Swltch:
K9 P
T3 o T E DELAY s 3
[ [ : 1 LAYpep .r.DELAv
—L L8 B A O Sl i 1 % T
A & Iy 8 l — L —
Trowen Teower] ES 2
‘/AC\‘L ‘ : /Ac“j i —powen’
"lm'_ “or)‘ ] 5(‘350
L oc ) oc \ “ioe) T

|

Do not sopiy voitage ta terminals 2 and S

|
|
]
i
|

OPERATIONAL CHARTS

DELAY ON MAKE

{RTE-P1, RTE-B1)

INTERVAL (RTE-P1, RTE-B1)

Tarminai No. Terminai No
Pin Blage Pin Blacw
Timar Power 27 iA-B) Tiner Pawer 12 7iia-8) " lorF
Geizyed NC Contacts 114) (71} r'— — )OFF ( ) Delaved NC Contacts (141 17-1) ]_‘ OFF ONI '3
ONJ
Cetayed NO Contacts (1 3} (7-4) [ IOFF Delayed NO Contacts {9 3} {74} IOFP
ON oN
Oelayed NC Contacts 85) (93) [T —Jorr [ Dsiaywt NC Contacts (85} (931 TJoFF )
ON o
Oelayed NO Contacts (88) (96) 1 Delaved NO Contacts (8-81 (9-6) "‘_——105;
Lighted Lighted
ON indwator QN Indicator —‘_l_——':
Lighted Lighted
QUT tadicator QUT indicator — ~
I.—Sn Tnm—-.l P Ser nm,—.‘

-

!
n

DELAY ON BREAK (RTE-P2, RTE-B2)

SINGLE SHOT (RTE-P2, RTE-B2)

Tarmnail No. Terrminal No.
Pin  Bisde Pin Bhdﬂo,,‘

Tuner Power (2-1014A-8) L‘—'—"——:og; Timar Power (21001A-8) " [ QFF
Control Signss 158}(2-5) °Nr‘—10F; Cantrol Syoat 156112-5) ONE"[ai;‘ 71

—

" ON [o]
Deisved NC Contecta (1-41(7.1} loFF ! i) Delayed NC Contacts (341 (7-1} [OFF N ,

0

aN

Detayed NO Contacts {1-3) (74} 0N| t |0FF DOetsyed NO Contacta (1-3) (74} QFF

) ON ON
DOelsved NC Contscts (s-tl)lQ-le ]opﬂ } Delayed NC Contacts (8-11}(9-3) |OFF N

|

ON
Deiayed NG Contacts(9-11H98) ON{ T lid Deteyed NO Contacts (9-11)198) OFF
Lighted Lighted
ON INdheatar ON Indicator
Lightsd Lighted

OUT Indhcatar b OUT Indicator

| Set Set Time

.

NQTE: UL ratings for IDEC sockets 10 be used with these timers are “Conductor temperature

toerasatien

1213 Elko Drive, Sunnyvale, CAS4089-2211
Tail Fres (800) 538-0898, In Cahfarnis (408) 747-0550

rating 60 deg C, use copper conductors only, terminal torque 12 Ib-in".



~ CONDUIT SEALING IN CLASS | AND CLASS i
CROUSE-HINDS"

HAZARDOUS (Classlfied) LOCATIONS USE ONLY
CROUSE-HINDS CHICO® X FIBER FOR DAMS AND
CHICO® A SEALING COMPOUND FOR SEALING

SAVE THESE INSTRUCTIONS
FOR FUTURE REFERENCE

IF287

Installation &
Maintenance Information

The National Electrical Code® (NEC) in Article 501, Section 501-5,
Class |, Divisions 1 and 2, requires that seals be installed in specific
places. This is to minimize the passage of gases and vapors and
prevent the passage of flames through the conduit from one portion
of the electrical installation to another portion,

While not a Code requirement, it is considered good practice to
sectionalize long conduit runs by inserting seals not more than 50 to
100 feet apart, depending on the conduit size, to minimize the
effects of “prassure piling”.

The Code in Section 502-5 requires seals in Class Il locations
under certain conditions. Crouse-Hinds sealing fittings can be used
to meet this requirement. '

Conduit seals are not intended to prevent the passage of liquids, ~

gases or vapors at a continuous pressure differential across the
seal. Even at differences in pressure across the seal equivalent o a
few inches of water, there may be a slow passage of gas or vapor
through a seal and through the conductors passing through the
seal.

Accumulations of water in conduit systems are apt 1o cause trouble
and shorten the life of insulation on conductors. In ordinary
locations accumulation of water usually can be prevented by drain
openings iocated at low points.

Howaever, in hazardous locations this procedure can be followed
only if the drain openings are explosionproof. The National
Electrical Code requires that conduit systems in Class | hazardous
locations be provided with means by which the systems can be
drained of water, if there is likelihood of water accumulation.

EYD Drain Seal Fittings, for use in vartical conduit runs, prevent
accumulation of water above seals in conduit systems. Continuous
draining guards against insulation failure and other defects caused
by the prasence of water in the conduit system.

in humid atmospheres or wet locations where it is likely that water
can gain entrance in the interiors of enclosures or run<, the runs
should be inciined so that water will not collect in enclosures or in
saals but will ba lad to low points where it may pass out through
ECD explosionproof drains. :

Frequently the arrangement of runs makes this method impractical
if not impossible. In such instances types EZD drain seal fittings
should be used. These fittings prevent harmful accumulations of
water above the seal. See NEC 501-5(C)(5).

In locations which usually are considered dry, surprising amounts of
water frequently collect in conduit systems. No conduit system is
airtight; therefore, it may “breathe.” Alternate increases and
decreases in temperature and/or barometric pressure due to
waeather changes or due to the natura of the process carried on in
the location where conduit is installed will cause “breathing.”

Outside air is drawn into the conduit system when it “breathas in.” If
this air carries sufficient maisture it will be condensed within the
system when the temperature decreases and chills this air. The
internal conditions being unfavorable to evaporation, the resultant
water accumulation will remain and be added to by repetitions of
the breathing cycle.

L sk md st imeltra anainet

though conditions prevailing at the time of planning or installing do
not indicate their need. '

Crouse-Hinds sealing fittings are listed by Underwriters'
Laboratories, Inc., for use in Class | and Class Il hazardous
locations with Chico A sealing compound and Chico X fiber only.

- Chico A sealing compound, when properly mixed and poured,

hardens into a dense, strong mass which is insoluble in water, is
not attacked by petroleum products, and is not softened by heat. it
will withstand, with ample safety factor, pressure of the exploding
trapped gases or vapor.

Conductors sealed in the compound should be approved
thermopiastic or rubber insulated type.

CAUTION

Refer to Table 35.1 to determine the maximum number and
size of conductors allowed in a seal.

Only experienced, careful installers should be entrusted with
making the dam, mixing and pouring the compound. Improperly
made seals are worthless. Mixing vessel must be cleaned
thoroughly before mixing new compound.

Sealing Instructions for EYS46 Series
and EYS116 Series

Vertical Seals

"When sealing vertical canduits, compound is poured through the

pipe plug opening above the cover. (See instructions piovided with
Chico X Fiber.)

Horizontal Seals

For horizontal sealing of the 1/2" through 67 sizes remove both
threaded plugs from EYS.

Construct dams, per instructions provided with Chico X fiber, in
both ends of the EYS.

Prepare Chico A sealing compound in accordance with instructions
provided with Chico A sealing compound. Pour the compound
through the large opening. =
Replace plugs, and screw into body.

EYS46 and 116 series (1/2° 1o 67, for horizontal
or vertical sealing have separate filling and
damming openings.

EYS 16 series (172" to 17, for vertical s.oaling
only, have a filling opening one conduit size
larger than the hub size. .

Type EYS

Type 829 (3/4") elbow seal is intended for
use with a combinati_on _vertical and

I U P




CAUTION CAUTION
Type EZD and EYD fittings are suitable for sealing vertical Sealing compound to be mixed ONLY at temperaturas
conduit runs between hazardous and non-hazardous areas, above 40°F/4°C and ONLY poured into fittings that have
but must be so located that hazardous gases or vapors will baen brought to a temperature above 40°F/4°C. Seals must
not vent into the non-hazardous area. Conduits leaving the NOT be exposed to temperatures below 40°F/4°C for
hazardous area from the top should have the fitting located least 72 hours, Compound MUST be allowsed 72 hours
in the non-hazardous area. Conduits leaving the hazardous cure to full strength before energizing systam.
area from the bottom should have the fitting located in the

hazardous area.

If any batch of compound starts to sat before pouring DO NOT try Keep compound dry by tightly ciosing container cover when not in
1o thin by adding water or stirring. This will spoit seals. Discard the use.
batch and make a new one.

All statements, technical information and recommendations contai i i
) , ned herein are based o i ;
refiable. The accuracy or completeness thereof are not guaranteed. | ot on and tosts we beliars to be

. " n acco ) -Hinds " e
and since conditions of use are outside our control, the ance with Grouss-Hinds “Terms and Conditions of Sale",

. . rchaser sh 7 tabili
and assumes allrisk and liability whatsoever i connecrbﬁ‘;hgmwim oukl determine the suitability of the product for his intended use

coogn ‘)

Cooper Industries Inc,

crOUSE-Hinds Crouse-Hinds Division IF287
Quality from PO Box 4999 ~ Revised 12/94
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Model 160 Series

Installation Instructions

AC Power Line

Industrial/Residential Surge Protectors |

Model Power Service Housing & Color
161 120V Plastic/Black
162 120/240V Plastic/Black
163 120/208V Plastic/Black

Additional Features:

AL37Q 5/8/92

Dimensions Description

(LxWxH See

Sketch Below)

5'%4-1/4"2" 1 ph, 2w + gnd
5'x4-1/4"x2" 1 ph, 3w + gnd
5x4-1/4'x2" 3 ph, 4w + gnd. wye

Power-on indicators, reduced protection indicator, audible alarm and mute switch.

Dimensions

5.76
p——— 512 ————

4.25

S ————

|0, 0

FOWOt  AgDUCED  AVOWLE
H o o (/ /_Meru.qu.

O
| on  mmoTECTIOR  wuTe
5.00

W0

2.20
¥16° Dw. Mra.
/_ Houes (4)

—to e q
! |40_ —

| E cﬂ

Buacx Pranouc
Ti
t
112" Cuose = o toanan
Box Spacer [ —
> nf [

Mc PROTECTION

Mounting Information
(Wall Mount Method Shown)

Wil MounTeo
Mounrmag Bascxer

1/2° Compur or Dusscr
Mounrau wirm CLoss Box Spacer

\ EurcTmcar PaneL
on Sanamve

L=

NOTE: Locaw surge suppressor
adjacant o the electical panei or
sansitive squipment. Keep the
leads sz short as possidle for
optimum protection (less than 2
fest racommendaed),

1-800-851-1508

12 Rt Driva  Neaer Park. New York 11729

Phone: 516-586-5125 Fox: 516-586-5120



INSTALLATION:

CAUTION:
Turn off power to electrical service panel or sensitive
equipment to be protected prior to installation of the
transient voltage surge suppressor. All wiring to be done
in accordance with the NEC and local codes by qualified
electricians.

1. For the best performance, alt leads should be tightly
taped together to reduce magnetic coupling. Atthistime,
tape only the length required to lead into conduit. Leave
remaining leads loose to allow cutting and connecting in
steps 4 and 5. Run allleads through 1/2" conduit ordirectly
into the electrical service panel.

2. For wall mounting drill 1/16* diameter pilot holes in the
center of the four holes in the mounting bracket. Install
four No. 8 pan head screws ta secure the surge suppres-
sor. Use 1/2" threaded coupling and conduit (customer
supplied) to feed and secure to knockout in service panel.
For direct mounting secure box spacer {provided) to
knockout in service panel. (Provide spacer between wall
and unit if necessary).

3. The leads are nominally 36 inches long. The green
ground lead and the white neutrai lead should be installed
first. They must be kept as short and straight as possible.
Cut both leads to proper length prior to connecting.
Connect the green ground lead to service panel ground.
Connect white neutral lead to the neutral bus.

4. The phase lead(s) are nominally 36 inches long. Again,
keeping the ieads as short and straight as possible, cut to
proper length and connect to the protection disconnect
circuit breaker(s).

5. Check all connections tor tightness. Remove ail the
excess lead lengths that were trimmed.

6. For best performance, tightly tape remaining lead
length together if possible.

7. Restore power to the electrical service panel.

8. The green LED should be llluminated and the audible
alarm quiet. The "Audible/Mute" switch should be in the
audible (up) position during normal operation. A red LED
and the audible alarm will activate when any of the phase
suppression circuits reach end of life. When the red LED
is illuminated, you must replace the unit to restore protec-
tion. The audible alarm can be silenced with the mute
switch on the right side of the device's enclosure. The
green LED will remain it as long as therse is power on the
circuit.

it the unit is to be mounted at the sensitive equipment to
be protected, follow instructions above. However, make
connections at or as close as possible to the input power
connections of the equipment, instead of at the service
panel.

For all 180 Series Units:

- Connect ground inside panel In accordance with NEC and local codes.
- A dedicated 15 amp circult breaker is recommended to feed 1560 serles units.

Model 161 (120V) 1 Phase, 2 wire + Ground

s TN

161
White
L
Green
ror g
Conneciion

Model 162 (120/240V) 1 Phass, 3 wire + Ground

e 11

162
White
Black -]
Red
Green
e g
Connection

Model 163 (120/208V) 3 Phase, 4 wire + Ground

Nautral

163 El'ﬁ'ww
White
o0 |l
Red 28
Orange _2C ﬂu
el

Ground

Connaction Servios Pansl



INSTRUCTIONS

GE!-M{:.BC
Two-Pole TYPE THQOL-GFC!; THQB-GFCI and THQC-GFCI Class A Group |
Ground Fault Circuit Interrupter (GFCI) Circuit Breaker

Only for Systems with 120V A-c Line-to-Neutral Voltage (120/240VAC)
With or without an Equipment Ground

A

e —

Installation Should Be Made Only By A Quéliﬁé:i Electrician

INSTALLATION TIPS

There are several installation peculiarities which may
incorrectly indicate a defective GFCl. The following
will aid in correctly identifying a system’s problem
from o defective device.

Neutral (White} Wire Is Greunded On The Load Side Of The
GFCl — This device is designed to trip if the resistance
between neutral wire and ground on the joad side is less than
2 ohms. If the GFCI trips as soon as energized, but with no
load on the circuit, this may be the problem, and the neutral
ground must be cleared for proper operation of the GFCI.

Equipment Ground and Nevutral Connected on Load Side —
This type of wiring will cause the device to trip exactly
as explained above.

System Voitage — Both sides of the 120/240 volt supply must
be live, otherwise the GFCI will trip.

Excessive Leakage to Ground — lLeakayge currents in excess of
the trip levei of the GFCI 6 milliamp sensitivity between live
parts of the system wiring and ground. or betwcen the Ine
side of wiring within equipment and its housing. will causc
the device to trip.

Electric Ranges and Clothes Dryers — Appliances whose
frames are grounded by connection to grounded circuit con-
ductor should not be connected in the load circuit of thi
device.

Swimming Pool Circuit — Connect only to swimming pool
equipment that has been installed in accordance with the
1965 or fater National Electrical Code.

WARNINGS

® Turn Off Power To Panel Before Attempting
Installation.

® Observe Markings On Breaker For Proper
Wiring. Do Not Reverse Feed The Breaker.

® Remove All CB3 GFCl's From Circuit Before
Performing Any High Voltage Systems Tests.

1. Move handle of breaker to “OFF" position.

2. Connect the coiled white wire furnished with the GFCI
Breaker to a terminal on the neutral on the panel.

3. On 120/240Vac load applications connect the WHITE
insulated neutral load wire of the circuit to be protected
to the breaker terminal lug marked LOAD NEUTRAL.

On 240¥ac load applications where the neutral is not
required, no connection is made to the breaker terminal
lug marked LOAD NEUTRAL.

4. Connect the BLACK insulated load wire of the circuit
to be protected to the breaker terminal lug marked
“LOAD POWER."”

5. Connect the RED insulated load wire of the circuit to be
protected to the remaining breaker terminal lug.

Cbheck to assure the GFCI Breaker is still in "OFF”
position and all wires are properly connected.

Coiled White Wire
Connects to
Panel Neutral.

Load Power Lug,
Black Wire

Lug suitable for:
#8.14 CU/AL Solid

Load Neutral Lug,
White Wire

Load Power Lug,
Red Wire

THQL-GFCI
Wired Into
Panel Box

{Continued on Reverse Side)

Thess instructions do not purpon to cover all deiails or varations in equipinent nor Lo provide for every possible contingency (o be met :n conneckon with
:nsmﬂanon: operation or maintenance. Should further formation be desired or should particuiar probiems arse wich are not covered sufhiciently for the
purchaser's purposes, the matter should be referrad to the Gengral Electnc Company

DISTRIBUTION EQUIPMENT DIVISION
PLAINVILLE, CONNECTICUT USA

CN-P753

GENERAL @D ELECTRIC

1179

#8-10 CU/AL Stranded Only



FUNCTIONAL CHECKS

6. Install the wired GFCI breaker in the panel.

7. Restore power to panel.

8. Move breaker handle to the "‘ON"" position. If the
breaker trips. go to step 9. If breaker remains in the
“*ON"" position, go to step 10.

9. If handle moved to the TRIP position in Step 8.

-TURN OFF POWER TO PANEL.

-Disconnect the RED and BLACK “LOAD POWER"
and the WHITE “"LOAD NEUTRAL’ wires from
the breaker.

-Restore power to panel.
-Move breaker handle to the "ON" position.

If handle now remains in the “ON" position, and trips
when the TEST BUTTON is depressed, GFCI
Breaker is operating properly and fault is in the
system. Remove fault and again perform installation
Steps 1 through 8.

10. Push the TEST BUTTON. If the handie moves to
the “TRIP" position and load is disconnected, the
GFCI Breaker is operating properly. To reset breaker,
move handle to "OFF” and then to “ON" for normal
operation.

11. After completing installation and assuning proper op-
eration, attach the TEST REMINDER and RECORD
CHART to the installation or give to user.

THQL-GFCI
Plug-in
Breaker

THQB-GFC!
Bolt-Cn
Breaker

Boit-On tab. -
DO NQT attach any
wires to this tab.

¥ THQC-GECI
Breaker

Instruct occupants of the importance of
performing and recording monthly tests.
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=SVlorndlor WELL CAPS .

Figure 1 - Premium Watertight Cap *Figure 2 -Modei 12W

19Q - 91

Figure 1- Premium Watertight Cap

Model No. - TW ol & : 211 2W*

ltem [Qty| Description Ord. No. | Ord. No.[ Ord. No. Ord. No.
1-2 | 1 | Seal Cap & Plug Assembly PS217 | PS218| PS350 UK850
3 | 1| Bolt,3/8x2-1/2"L. PS93S
3 | 1| Bolt,1/2x3"L. APC7 APC7
312 Bolt, 5/8 x 4-3/4" L, LK4
4 1 Gasket PS197 | P5198 PS342 UK72
5 | 1 | Retainer Ring _ PS377 | PS178| PS341 U174
6 | 1 Depression Ring PS187 | PS188 P5189 U175
7 | 6 | Bolt, 3/8-16NC x 3-1/2" L. PS94S
7 | 5| Bolt, 1/2 x4-1/2" L. PS221 | PS221 (6)
7 | 5| Bolt,5/8x5-1/2"L, KP145
8 | 2| Bolt,5/16-1BNC x 2" L. PS132S
8 [ 3] Bolt,1/2x2-1/2"L. PS111 PS111
8 | 3 Bolt, 5/8 x 3-1/2" L. UJ177
9 1 Seal Ring PS167 | PS168 PS170 UJ176
10 | 2 Nut, 5/16-18NC PC434S

10-11] 9 Nut, 1/2 - 13NC PC433 | PC433 (10)
10 | 10| Nut, 5/8 x 11NC PC286
11 | 7 Hex Nut, 3/8-16NC UB178

Note: () designates quantity for that unit.

OM20 (1-15-95) @ |



Figure 1 - Premium Watertight Cap

=SWlorclor weLL caps

Figure 1-Premium Watertight Cap

Mode! No. . AW "4,5W ‘5W -5.6W W 8.6W

item{Qty | Description Ord. No. Qrd. No. |[Ord. No. | Ord. No, Ord. No. Qrd. No.
1-2] 1 | Seal Cap & Plug Assembly PS214 | PS214.5 | PS215 | PS215.8 PS216 | PS216.6
3 |1 | Boit, 3/8 x2-1/4" L, PS92S pPSe2s | PS928 | PS93S PS93S PS935
4 | 1 | Gasket PS194 | PS194.5 | PS195 | PS195.6 PS196 | PS196.6
5 | 1 | Retainer Ring PS374 | PS374.5 | PS375 | PS375.6 PS376 | PS376.6
6 | 1 | Depression Ring PS184 | PS184.5 | PS185 | PS185.6 PS186 | PS186.6
7 | 4 | Bolt, 3/8-16NC x 3-1/2" L. PSg94s PS94S | PS94S [PS948S (5) |PS94S (5) {PS94S (6)
8 | 2 | Bolt,5/16-18 NC x 2" L. PS132S | PS132S |PS132S| PS132S | PS1328 | PS1325
9 | 1 | Seal Ring PS164 | PS164.5 | PS165 | PS165.6 PS166 | PS166.6
10 1 2 | Nut, 5/16-18NC PC434S | PC434S |PC434S| PC434S | PC434S | PC434S
11 | 5 | Nut, 3/8-16NC uUB17S UB17S | UB17S {UB17S (6) {UB178 (6) JUB17S (7)

Note: () designates quantity for that unit.
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® UL 7449 3130V
Suppressed Valtage

® UL 497A

@ cUL Canadian
Listed




This unit has been tested by UL ;’:"::"t' gs'i::‘: ‘;,aa':h
at 6,000 volts and has the best | for superior

let through ratings available. -| performance.

Specifications '

@ 110V Circuits

@ UL 1449 330 V Suppressed Voltage

® UL 497A

@® Joule Rating - 114 10x1000 u.sec

® Response Time < 5 Nanoseconds.

® Surge Current - 13,500 AMPS 8x20 usec.

® Complete protection between ground,
neutral, and phase (L-N,L-G,N-G).

AutoSneak™ technology prevents overcur-
rent problems and automatically resets up

- to 6,000 times. AutoSneak™ is a thermally
. sensitive device which reacts to overcurrent

by opening the circuit. When current over-

+ load subsides, AutoSneak™ resets itself to

be effective again, and again, and again.
Diagnostic Light:

® Surge protection is active.

@ Phase & neutral are correct.

. @ Ground present.

Underwriter Laboratory, (U.L.), is a not-for-
profit independent testing laboratory used by

. responsible manufacturers for safety and stan-

dards testing. U.L. 1449 also performance rates

surge suppressors by suppressed voltage. The OTK- 1FF
lower the suppressed voitage under U.L. m”m "
1449 testing, the more effective the surge ”m!m" f“”
suppressor. Look for the U.L. listing and the |7 82980"50003!!!5
lowest suppressed voltage rating. .

Model

EDETEK DTK- 1FF

FORM P-258 (Back)

T T
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Series 67

Intrinsically Safe Multi-Function Control
WARRICK Installation Instructions

CONTROLS

Installation: Intrinsically Safe Sensing Circuits

This bulletin should be used by experienced personnel as a guide to the installation of the Series 67 ,
intrinsically safe control. Selection or installation of equipment shouid always be accompanied by competent
technical assistance. We encourage you to contact Warrick or its local representative if further information is
required.

IMPORTANT: BEFORE PROCEEDING TO INSTALL AND WIRE THE SERIES 67, READ
AND THOROUGHLY UNDERSTAND THESE INSTRUCTIONS.

When installed according to these instructions, this device provides intrinsically safe sensing circuits for interface into
Class |, It and Ill, Division I, Groups C, D, E, F, and G Hazardous locations.

Electrical equipment connected to the Series 67 cantrol should not exceed ratings marked on control.

MOUNTING LOCATION:
The control must be situated in a non-hazardous area where an explosive atmosphere will not exist at any time unless it
is mounted in a suitable U.L. approved explosion-proof enclosure with suitable U.L. approved explosion-proof seals.

WIRING: GENERAL INFORMATION

1. Intrinsically safe wiring must be kept separate from non-intrinsically safe wiring.

2. Intrinsically safe and non-intrinsically safe wiring may occupy the same raceway if they are at least 2 inches (50mm)
apart and separately tied down. Inside panels, field wiring terminals for intrinsically safe circuits must be separated by at
least 2 inches (50mm) from non-intrinsically safe wiring.

3. Wire the control devices to the Series 67 control as shown in FIG. 6-1. A separate rigid metallic conduit must be
used 10 enclose the conductors of the intrinsically safe control circuit.

4. An approved seal shouid be used at the point where the intrinsically safe control circuit wiring enters the hazardous
area.

For intrinsically safe output wiring use #14 or #16 AWG type MTW or THHN wire. By using these wire types in
conjunction with the following distance recommendations, you will not exceed the maximum capacitance or inductance
for field wiring. Use the following chart Fig 1 - 1 as a guide for maximum wire runs.

FIG.1-1
MODEL NUMBER |SENSITIVITY |DISTANCE
67AXXXA 4.7 K Ohms 4000 Feet
67BXXXA 10 K Ohms 2400 Feet
B7CXXXA 26 K Chms 1200 Feet
67DXXXA 50 K Ohms 600 Feet
67EXXXA 100 K Ohms 300 Feet

PAGE 1 .



Installation: Intrinsically Safe Circuits (cont.)

L - |
_—

GENERAL INFORMATION: (cont.)
GROUNDING:

The four mounting holes on the Series 67 provide an electrical connection for earth grounding between the control's
internal solid state circuitry and the enclosure chassis. To insure proper grounding, use only 6/32 metal screws
and lock washers when mounting the control. Terminal G on the supply fine/load side terminal strip is a redundant
system ground terminal and must be connected to the earth ground buss of the controi’'s AC supply line feeder.
NOTE:

1. Intrinsically safe terminals can be connected 10 any non-energy generating or storing device such as a pushbutton,
limit or float type switch or any Warrick electrodeffitting assembly.

2. To prevent electrical shock from supply linefload side powered connections, the Series 67 should be mounted
in a tool accessible enclosure of proper NEMA rated integrity.

3. For U.L. 913 Listed panels, a metallic partiton may be necessary to provide adequate spacing between
non-intrinsically safe and intrinsically safe wiring and/or terminals.

4. For additional guidance on “Hazardous Location Installations” and “Intrinsically Safe Devices”, consult ANSI/ISA
standard RP 12-6 or NEC articles 500 through 516 and other local codes.

SENSOR WIRING: —

The Series 67 control has four independent intrinsically safe channels, which can be connected to different types
of sensors, including floats, conductance probes, pressure switches and other non-powered contacts or sensors.
The connections of the sensor to the terminals will not vary with normally open or closed sensors. However,
the Inverse/Direct dip switchs must be set to the proper mode for each channel to achieve the correct operation.
Consult TABLES 2 -1 & 3 - 1 for the proper dip switch settings for various sensors and functions.

PR

The following sections cover the intrinsically safe sensor connections for single and differential level service.

SINGLE LEVEL SERVICE.:

All four channels can be used for single level service. Each channel is independent and can be used for its own
single point function. However, only channels 3 & 4 have the alarm bell and silence capabilities. Consult the alarm
sections for more information regarding the installation & operation of the alarm circuitry. The following TABLE
2 - 1 covers the sensor style to terminal connections for all four channels.

TABLE 2 -1
SENSOR STYLE TERMINAL CONNECTIONS | DIP SWITCH SETTING
Channel 1 -- HS1 & G*
Normally Open - Channel 2 -- HS2 & G* inverse Mode - Up Position

Closes on alarm condition |Channel3--S3 &G
Channei4--S4 & G

Channel 1 -- HS1 & G*
Normally Open - Channe} 2 - HS2 & G* Direct Mode - Down Position
Opens on alarm condition |[Channel3--S3&G
Channel 4 --S4 & G

Channel 1 -- HS1 & G*
Normally Closed - Channel 2 -- HS2 & G* inverse Mode - Up Position
Closes on alarm condition |Channel 3--S3 &G
Channel 4 -S4 &4 G

Channel 1 -- HS1 & G*
Normally Closed - Channel 2 -- HS2 & G* Direct Mode - Down Position
Opens on alarm condition | Channet3 -- S3 &G
Channel4 -S4 &G

*Note: Channels 1 & 2 can not activate the alarm bell contacts and do not have the
silencefacknowledge capabilities
PAGE 2



Installation: Intrinsically Safe Circuits (cont.)

DIFFERENTIAL LEVEL SERVICE me—r—————

Channels 1 & 2 are designed to provide differential on/off points to control pumps, solenoid valves or other equipment.
These channels can also be used in single level service for alarms and cutoffs, however, the control's buiit in
silence circuitry and bell contacts cannot be used. Consult the Alarm section for more information.

When channels 1 & 2 are used for differential level service the associated sensors MUST BE NORMALLY OPEN!
The Inverse/Direct dip switchs must also be set to the proper mode for each channel, to achieve the correct operation.
The following chart TABLE 3 - 1 gives the correct sensor to terminal connections and dip switch settings for
various applications.

FOR APPLICATIONS THAT DO NOT REQUIRE DUPLEX ALTERNATION, A JUMPER WIRE MUST BE PLACED
FROM THE "G" TO "1-2" TERMINAL.

TABLE 3 - 1
APPLICATION SENSOR CONTACT|SENSOR TERMINAL|DIP SWITCH
STYLE CONNECTIONS SETTING
Simplex Pump Down or Normally Open - Closes on| Start Pump/Open Valve-- HS1 & G* Direct - DOWN
Solenoid Valve Drain** |Rising Level Stop Pump/Clese Valve -- LS1 & G* Channels 1 or 2
Simplex Pump Up or|Normally Cpen - Closes on| Start Pump/Open Valve-- LS1 & G* Inverse - UP
Solenoid Valve Fill** Rising Level Stop Pump/Close Valve -- HS1 & G* Channels 10r 2

Duplex Pump Down -|Normally Open - Cleses on| Duty Pump Start -- HS1 & G*
Common Pump Stop Rising Level Standby Pump Start -- HS2 & G* Birect - DOWN
Duty and Standby Pump Stop - LS1 & G* [Channels 1 & 2
Jumper LS1 & LS2

Duplex Pump Up Normally Open - Closes on| Duty Pump Start -- LS1 & G*
Common Pump Stop Rising Level Standby Pump Stan -- LS2 & G* Inverse - UP

Duty and Standby Pump Stop - HS1 & G*|Channels 1& 2
Jumper HS1 & HS2

Duplex Pump Down -|Normally Open - Closes on|Duty Pump Start -- HS1 & G*
Seperate Pump Stops | Rising Level Standby Pump Start -- HS2 & G* Direct - DOWN
Duty Pump Stop -- LS1 & G* Channels 1& 2
Standby Pump Stop -- LS2 & G*

Duplex Pump Up Normally Open - Closes on| Duty Pump Start -- LS1 & G*
Seperate Pump Stops | Rising Level Standby Pump Start -- LS2 & G* Inverse - UP

Duty Pump Stop -- HS1 &4 G* Channels 1 &2
Standby Pump Stop -- HS2 & G*

*NOTE-1: If conductance probes are being used only one G connection is required. Terminal G must be grcunded
to the vessel if metallic. If the electrode fitting being used has a metallic body and is supported directly upon
a metallic vessel, the ground connection is facilitated by securing that end of the ground connector benezh the
head of one of the screws which fasten the terminal housing to the body of the fiting. When the vessel is
non-metallic, terminal G must be connected to an additional electrode of length equal 1o or longer than, the tngest
electrode. If wire suspended electrodes are being used, more than one Ground/Reference probe may be requred.

“*NOTE-2: This setup based on the use of a Normally closed (N.C.) solenoid valve that energizes to open
when power is applied to the coil circuit.

PAGE 3 '



Installation: Intrinsically Safe Circuits (cont.)
A, .
ALARM CHANNEL WIRING: =— —

SILENCE CIRCUITRY:

A normally open pushbutton is required 1o operate the Series 67's alarm silence circuitry. The N.O. pushbutton
must be connected to the SIL & G Terminals. For more information about the operation of the silence circuitry
consuilt the Alarm Operation section on page 9. NOTE: THE SILENCE PUSHBUTTON IS CONNECTED TO
INTRINSICALLY SAFE CIRCUITRY. THEREFORE THE PUSHBUTTON AND ITS ASSOCIATED WIRING
SHOULD BE SEPARATED FROM NON-INTRINSICALLY SAFE WIRING AND DEVICES. CONSULT PAGE
1 FOR MORE INFORMATION.

ALARM DIP SWITCHES:

The alarm dipswitches for channels 3 & 4 can be set 1o enable the bell contacts for one or both alarm channels.
However, this does not disable the alarm contact for that channel. The following TABLE 4 - 1 covers the dip
switch settings for various alarm conditions.

TABLE4-1
DIP SWITCH SETTING | BELL CONTACT STATUS
3 Off - Down Channel 3 - Off - Disabled
4 Off - Down Channel 4 - Off - Disabled
3 On-Up Channel 3 - On - Enabled
4 Off - Down Channel 4 - Off - Disabled
3 On-Up Channel 3 - On - Enabled
4 On-Up Channel 4 - On - Enabled
3 Off - Down Channel 3 - Off - Disabled
4 On-Up Channel 4 - On - Enabled
ALTERNATION CIRCUITRY: === e ————

AUTO OR MANUAL.:
The Series 67 control's built in allernator can be used to automatically alternate between two loads controlled by
channels 1 & 2, However, the automatic allernation may be bypassed to become a manual operation. This can
be accomplished with the use of jumper wires or a three position switch connected to the 2-1, 1-2 and G terminals.
The following TABLE 4 - 2 covers the jumper connections for the manual alternation. Refer to the FIG. 6 -
1 for more wiring information on the wiring of the three position selector switch. NOTE: THE MANUAL
ALTERNATION CIRCUITRY IS CONSIDERED INTRINSICALLY SAFE. THEREFORE THE SELECTOR
SWITCH, JUMPER WIRES AND THEIR ASSOCIATED WIRING SHOULD BE SEPARATED FROM
NON-INTRINSICALLY WIRING DEVICES. CONSULT PAGE 1 FOR MORE INFORMATION ON INTRINSIC
SAFETY.

TABLE 4 -2
ALTERNATION | JUMPER LED STATUS LED STATUS
STATUS REQUIRED PUMP DOWN* | PUMP UP*
Automatic * Nane Either Either
Manual 1-2 Terminals 1-2t0 G| No.1** No, 1**
Manual 2 -1* Terminals 2 - 1 to| No.2" No. 2**

* NOTE: — For Non-alternation applications jumper 1-2 to G.

B "'

¢

= NOTE - The position of the 1-2, 2—-1 indicating LED's is dependent on the application. The position changes for pump @

up or down. Consult Control Diagram FIG. 6—1 for more information.
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Installation: High Voltage Circuits

A.C. SUPPLY:

Connect the incoming supply HOT lead to the L1 terminal, NEUTRAL lead to the L2 terminal and EARTH GROUND
lead to the G terminal. NOTE: The incoming power supply should have the same electrical characteristics as indicatec
on the control's label.

GROUNDING:

Terminal G on the supply linefload side terminal strip is a redundant system ground terminal and must be connected
to the earth ground buss of the panel's AC supply line feeder.

OUTPUT CONTACTS:

Channels 1 - 4: Each channel has dedicated non-powered contacts. These can be either Form C or Form A
& B contacts depending on the model. These contacts will change state when their respective channel activates.
In DIRECT mode the relay will energize and the contacts will change state when the probe circuit sensor closes.
In INVERSE mode the relay will energize and contacts will change state upon power up . The channel will then
de-energize and return the contacts to their shelf state when the probe circuit sensor closes.

Form C - This contact configuration consists of (1) Normally Open contact and (1) Normally Closed
contact. There are three terminals for electrical connections, N.Q., N.C. and Common. Each terminal will
accept up to (2) - 14 AWG wires.

Form A & B: This contact configuration consists of (1) Normally Open contact and (1) Normally Closed
contact which are electrically isolated from each other. There are two terminals for each contact. Each
terminal will accept (1) - 14 AWG wire.

Alarm Belf: The alarm bell contacts are non-powered and of Form C construction. This contact configuration consists
of (1) Normally Open contact and (1) Normally Closed contact. There are three terminals for electrical connections,
N.Q., N.C. and Common. Each terminal will accept up to (2) - 14 AWG wires.

When the output contacts are used to drive loads they should be wired in series with the load. This series
branch circuit should then be connected across a power source compatible with the load. See diagrams
below.

Load Contacts FIG. 51 Alarm Bell Contacts
» TYPICAL WAAING DACAAM * TYPICAL WIMNG DAACRAM
[— SCRES 67 - OFMON & - SIMES 87 - OPTION ¢ _' ot GERZ] ll.’r:‘lo.l
CONTAC! BOARD CONTACY BOARD E 030_,,?
[:} [:} [:] {:J [:] [:J é d
QESL_EE&Lsmeu_aegg, S| et 1 CHaMEL 3 _wieel o %
6. NC. MO NE NO  me Tue w0 € WEMD € e MO € we NOD. C | ¥
l | 5
[eooee”aoeoe“eewﬁ”eaoeﬁ :b VRO

(&
(@)

it
HO WG gs
0000 " 2 se
I I " -
§33¥:
3z
§-2,
@ || @ 1%
85 2
R WP 120, 240 VAL 178 HP 124, 148 VAC V3 HP 120,248 VAL
S A 248 VAL SAliavar 1O A 248 WAL
3438 VG S A 38 vOC 19 A 3 VOC
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CONTROL DIAGRAM:

FIG. 6 - 1

AC CH3/4
SUPPLY ALARM

l""'L'l l":"'l
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on—~|of v
Q1a1a(Z|9z

ke

FORM A8B
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o | AVAILABLE
LOAD® LOAD® LOADE LOAD=
101, 51
r T r I r T r A i i
e e Dip Switch Blow Up
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CHANNEL. CHANNEL. CHANNEL. CHANNEL
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T< ALTERNATE EIOEE
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L——-0 o-4

*NOTE FOR APPLICATIONS THAT DO NOT REQUIRE DUPLEX ALTERNATION, A JUMPER WIRE
MUST BE PLACED FROM THE "G" TO "1-2" TERMINAL.
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Technical Information

SPECIFICATIONS:

Load Contacts: Standard - 1 Form C (N.O,, NC., C) for
each channel. Optional - 1 Form A (N.O.) and 1 Form 8 (N.C))
isolated.
Bell Contacts: 1 Form C (N.O.,,N.C,,C))
Load Contact Ratings: Standard Form C - 10A @ 120/240
VAC and 30VDC Resistive, 1/3 HP @ 120/240 VAC
Optional Form A & B - 5A @ 120/240 VAC and 30VDC
Resistive, 1/8 HP @ 120/240VAC.
Bell Contact Ratings: 10A @ 120/240 VAC and 30VDC
resistive, 1/3 HP @ 120/240 VAC.
Contact Life: Electrical @ rated load = 1,000,000 cycles
minimum. Mechanical = 10,000,000 cycles.
Primary (A.C. Supply Line):

(a) Voltage: 120,240 VAC, plus 10%, minus 15%

(b) Frequency: 50/60 Herz

(c) Power: Relay Energized, 60ma @ 120VAC, 30ma

@ 240VAC.

Secondary (probe circuit): Nominal - 12VAC @ 6ma RMS
Senstivity Range: 4700 - 100,000 Ohms maximum specific
resistance.
Temperature Rating: (minus) -40 deg. F. to (plus} +150 deg. F.
Electronics Module: Solid state components enclosed in a
molded nylon housing.
Terminals: Standard Form C removable terminal strip, contains
a size 4 pan head screw with a clamping plate. Will accept
up to (2} - 14 AWG wires. Optional Form A & B relay board
will accept up to (1) 14 AWG wire per terminal, USE COPPER
(60/75 DEGREE C) WIRE ONLY. TORQUE TO 20 INCH-
POUNDS.
Listing: U.L. 913 - Process Control Equipment Associated
Apparatus with Intrinsicalty Safe QOutput. Class I, I and il

MODULE REPLACEMENT:

ORDERING INFORMATION:=——

SERIES 67 X X X X A

— | L
[ Optional character

Enclosure 0 - Open
1 - Nema 1

— Qutput Board A-1FormA&B
Contact Type (N.O. & N.C. Isolated)
for each channel
C-1FormC
(N.O., N.C., Common)

Input Voltage: 1 - 120 VAC
2 - 240VAC

Sensitivity: A-47K
B-10K
C-26K
D-50K
E-100K

If the electronic module needs to be replaced, follow the procedure listed below:

1. Turn off power to the control and load devices.

2. Remove the metal partition located across the center of the module (When required).

3. Remove alil field wiring terminal blocks from the electronic module. The field wires do not need to be removed
- from the terminal blocks. The terminal blocks separate from the board as shown in FIG. 8 - 1

4. Remove the four (4) retaining screws from the base of the electronic module. The module can now be removed

from the control panel.
5. Instalt a new module and reinstall all of the terminal blocks.
6. Reinstall the metal partition (When required).

7. Set all dip switches according to previous instructions.

PAGE 7



Technical Information: Module Replacement

o~
FIG.8-1 v
/_‘(_\TERHRIEP’J‘A&ERIP
PANC A.C. SUPPLY, FORM C LOAD CONTACTS
AND SENSOR TERMINALS
;-. SEPARATION
L POINT
yda ] T et Wity
TERMINAL STRIP
REMOVAL
FORM A & B LOAD CONTACTS
SEPARATION
POINT
| —|
s|slelsls|els!
Field Wiring
/ |
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OPERATION INSTRUCTIONS
-

The Series 67 Multi-function contro! can be used for many different applications including: Pump control, SO_Ien_oid
valve control and alarm activation. The following instructions cover the most common applications. !f your application
is not included, contact Warrick Controls or our authorized Representative in your area for assistance.

The operating instructions are broken up into two general categories: SINGLE and DIFFERENTIAL LEVEL SEHVICl_E.
The alarm functions are covered under the SINGLE LEVEL SERVICE heading while the pumping and solencid
vaive functions are covered under the DIFFERENTIAL LEVEL SERVICE heading.

SINGLE LEVEL SERVICE: CONTACT OPERATION
LOAD CONTACTS: CHANNELS 1 -4

The activation of these contacts is dependent upon the type of sensor (normally open or closed) and the mode
of operation (direct or inverse). The following chart gives the sensor activation conditon, dipswitch setting, contact
status and LED status for various applications and sensors.

TABLE 9 -1

APPLICATION WARRICK SENSOR'S ALARM DIP SWITCH | RELAY STATUS | LED STATUS
SENSOR ACTIVATION CONDITION | SETTING UPON ALARM UPON ALARM
High Level Alarm - FE - Reed Switch Float | Closes On Rising Level INVERSE De-energized ON
Normally Open Float F - Mercury Tiit Float Up "I
High Level Alarm - FE - Reed Switch Float | Opens On Rising Leve! DIRECT De-energized OFF
Ncrmally Closed Float | F - Mercury Tilt Fioat Down *D°
Low Levei Alarm - FE - Reed Switch Float | Opens On Falling Level DIRECT De-energized CFF
Normally Open Float F - Mercury Tilt Float Down "D”
Low Level Alarm - FE - Reed Switch Float | Closes On Falling Level INVERSE De-energized ON
Normally Closed Float | F - Mercury Tilt Float Up "I
High Level Alarm - 3R, 3T, 3W, 3Y, 3H Probes In Contact With INVERSE De-energized ON
Conductance Probes AND 38 Conductive Liquid Up "I
Low Level Alarm - 3R, 3T, 3w, 3Y, 3H Prcbes NOT In Contact With| DIRECT De-energized OFF
ConductanceProbes AND 38 Conductive Liquid Down "D"
UNKNOWN SENSOR Closas On Fauit iINVERSE De-energized ON
Normally Open up I
UNKNOWN SENSOR Opens On Fauit DIRECT De-energized OFF
Normally Closed Down D"
SINGLE LEVEL SERVICE: ALARM FUNCTIONS
BELL CONTACTS:

- Under NORMAL operating conditions the alarm bell relay is held energized. The relay will de-energize to activate

an alarm device when an abnormal condition exists on either channels 3 and/or 4. Either one or both alarm bell
circuits can be disabled by adjusting the alarm dip switches. Consult Fig. 4 - 1 for more information on the alarm
bell dip switch settings.

SILENCE CIRCUITRY:;

Should an abnormal condition exist on either channeis 3 andfor 4 the normally closed (N.C.) alarm bell relay
contacts will close, activating an alarm device. The N.C. alarm bell contacts can be returned to their normal state
(open) silencing the alarm, by depressing a normally open pushbutton connected to the SIL & G terminals. This
will NOT affect the load contacts for channels 3 or 4 as they act independently from the alarm bell contacts.
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Operating Instructions: (cont.)

e e

DIFFERENTIAL LEVEL SERVICE:

The- following operating instructions are based on correct dip-switch settings and sensor types. Any
deviation from these requirements may result in incorrect system operation. Please consuit the following

chart

TABLE 10 - 1
APPLICATION WARRICK SENSOR DIP SWITCH| ACTIVATION CONTACT LED STATUS
SETTING CONDITION STATUS SENSOR CLOSED
Simplex Pump Down or| Normally Open - F, FE, 3R,| Direct Sensor Closes On | N.O. - Closes | ON
Solencid Valve Drain 3T, 3w, 3Y, 3H AND 3S Down Rising Levei N.C. - Opens
Simplex Pump Up or| Normally Open - F, FE, 3R,| Inverse Sensor Closes On | N.O. - Opens | OFF
Solenoid Valve Fill 3T, 3w, 3Y, 3H AND 38 Up Rising Level N.C. - Closes
Duplex Pump Down -| Normaily Open - F, FE, Sﬁ, Direct Sensor Closes On | N.O. - Closes | ON
Common Pump Stop 3T, 3w, 3Y, 3H AND 38 Down Rising Levei N.C. - Opens
Duplex Pump Up - Normally Open - F, FE, 3R,| Inverse Sensor Closes On | N.O. - Opens | OFF
Common Pump Stop 37, 3W, 3Y, 3H AND 38 Up Rising Level N.O. - Closes
Duplex Pump Down -[ Normally Open - F, FE, 3R,| Direct Sensor Closes On | N.O. - Closes | ON
Seperate Pump Stop 3T, 3w, 3Y, 3H AND 38 Down Rising Level N.O. - Opens
Duplex Pump Up - Normally Open - F, FE, 3R,| Inverse Sensor Closes On | N.O. - Opens | OFF
Ceperate Pump Stop 3T, 3w, 3Y, 3H AND 38 Up Rising Level N.C. - Closes
DIFFERENTIAL LEVEL SERVICE: SIMPLEX —

Simplex Pump Down - Should the level rise to the PUMP START sensor the N.O. load contacts will close starting
the pump. The pump will remain running until the level recedes beiow the PUMP STOP sensor and the load contacts

open.

Simplex Pump Up - Should the level recede below the PUMP START sensor the N.O. load contacts will close
starting the pump. The pump will remain running untii the level rises to the PUMP STOP sensor and the load
contacts open.

Solenoid Valve Drain - Should the level rise to the VALVE OPEN sensor, the N.O. load contacts wili close
energizing the normally closed valve to open. The valve will remain open until the level recedes below the VALVE
CLOSE sensor and the load contacts open.

Solenoid Valve Fill - Should the level recede below the VALVE OPEN sensor, the N.O. load contacts will close
energizing the normally closed valve to open. The valve will remain apen until the level rises to the VALVE CLOSE

PAGE 10
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Operating Instructions: (cont.)

DIFFERENTIAL LEVEL SERVICE DUPLEX PUMP DOWN WITH
ALTERNATION -

Common Pump Stop - The pumps will alternate each cycle with the duty pump starting when the level rises
to the DUTY PUMP START sensor, and stopping when the level recedes below the PUMP(S) STOP sensor.

If the duty pump fails or cannot meet the demand of the system and the level rises to the STANDBY PUMP START
sensor, the standby pump will be started and will continue in operation until the level recedes below the PUMP(S)
STOP sensar.

Separate Pump Stops - The pumps will alternate each cycle with the duty pump starting when the level
rises to the DUTY PUMP START sensar, and stopping when the level recedes below the DUTY PUMP STOP sensor.

if the duty pump fails or cannot meet the demand of the system and the ievel rises to the STANDBY PUMP START
sensor, the standby pump will be started and will continue in operation until the level recedes below the STANDBY
PUMP STOP sensor.

DIFFERENTIAL LEVEL SERVICE: DUPLEX PUMP UP
WITH ALTERNATION

Common Pump Stop - The pumps will alternate each cycle with the duty pump starting when the level recedes
below the DUTY PUMP START sensor, and stopping when the level rises 10 the PUMP{S) STOP sensor.

If the duty pump fails or cannot meet the demand of the system and the level recedes below the STANDBY PUMP
START sensor, the standby pump will be started and will continue in operation until the level rises to the PUMP(S)
STOP sensor.

Separate Pump Stops - The pumps will alternate each cycle with the duty pump starting when the level
recedes below the DUTY PUMP START sensor, and stopping when the level rises to the DUTY PUMP STOP sensor.

if the duty pump fails or cannot meet the demand of the system and the level recedes below the STANDBY PUMP
START sensor, the standby pump will be started and will continue in operation until the level rises to the STANDBY
PUMP STOP sensor.

DIFFERENTIAL LEVEL SERVICE: DUPLEX PUMP DOWN WITHOUT
ALTERNATION ——

Same operation as above disregarding the allernation sequence. Use the appropriate jumper t0 determine manual
pump start sequence. Refer to FIG. 4 - 2 for the manual alternation jumper information.

DIFFERENTIAL LEVEL SERVICE: DUPLEX PUMP UP WITHOUT
ALTERNATION

Same operation as above disregarding the alternation sequence. Use the appropriate jumper to determine manual
pump start sequence. Refer o FIG. 4 - 2 for the manual alternation jumper information.

PAGE 11 .



General Control Information: Cont.

-
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Notes:

1) All intrinsically safe wiring must be installed in accordance with article 504 of

2) Grounding - The four mounting holes on the Series 67 provide an electrical
connection for earth grounding between the controls internal solid state circuitry
and the enclosure chassis. To insure proper grounding, use only metal screws and
lock washers when mounting the control.

Terminal “G” on the supply linefload side terminal strip is a redundant system
ground terminal and must be connected to the earth ground buss of the controis
A.C. supply line feeder. The resistance between the system ground terminals and
the earth ground buss must be less than 1 ohm.

To prevent electrical shock from supply linefload side powered connections the
Series 67 should be mounted in a metal enclosure of proper NEMA integrity.

3) The maximum total length of all of the intrinsically safe wiring (of each conductor)
shall not exceed an accumulative value of 16,000 feet, excluding any ground wiring.

4) The intrinsically safe terminals of the series 67 can be connected to any
non-energy generating or storing switch device such as a push button, a limit or
float type switch or any of Warrick's electrode fitting assemblies.

5) When wiring alternation and bell silence switches, the switches and wiring must
be separated from non-intrinsically safe circuits and wiring in accordance with article

L

the National Electric Code, publication ANSI/NFPA 70. o cEC, Part 1 as Applicable

|
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Sample Wiring Diagram:
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HIGH LEVEL
P A (R}
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% CH? MNC 14 YR?(
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C ALARM NC 45
Q LT
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NOTES

WARRICK CONTROLS, INC.
l_‘_" 4237 NORMANDY COURT
ROYAL OAK, M| 48073
WARRICK | Telephone: (810} 549-4900

CONTROLS | FAX: (810) 549-4904
When Control is Absolutely Essential
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INSTALLATION and OPERATION MANUAL

IMPORTANT

Submersible Effluent Pumps

SERIES: E,H & EH
0.5 and 1.0HP, 3450 RPM

‘s P@ Canadian Standards Association

File No. LR16567

CSA Listing on EH512L, EHS22L & EH1022L
CPTIONAL on 3 Phase EH Series Units,
E & H Series Units.

Read ali instructions in thus manual before operating pump
As a result of Barnes® Pumps constant product improvement program, preduct changes

may occur. As such Barnes Pumps reserves the nght to change product without prior
wnitten notification.
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SAFETY FIRST!
PLEASE READ THIS BEFORE INSTALLING

OR OPERATING PUMP.
GENERAL

Most accidents can be avoided by using COMMON SENSE.

Read the operation and maintenance instruction manual supplied with the pump.

Do not wear loose clothing that may become entangled in the impelier or other moving parts.
Always wear appropriate safety gear, such as safety glasses, when working on the pump or piping.

PUMPS

Pumps build up heat and pressure during operation-allow time for pumps to cool before handling or servicing.

Only qualified personnel should install, operate and repair pump.

Keep clear of suction and discharge openings. DO NOT insert fingers in pump with power connected.

De not pump hazardous materials (flammable, caustic, etc.) unless the pump is specifically designed and

designated to handle them.

9. Do not block or restrict discharge hose, as discharge hose may whip under pressure.

10. Make sure iifting handles are securely fastened each time before lifting.

11. Do not lift pump by the power cord (if applicable).

12. Do not exceed manufacturers recommendation for maximum performance, as this could cause the motor to
overheat.

13. Secure the pump in its operating position so it can not tip over, fall or slide.

14. Keep hands and feet away from impeller when power is connected.

15. Submersible Pumps are not approved for use in swimming pools, recreational water instaliations, decarative
fountains or any installation where human contact with the pumped fluid is common.

16. Do not operate pump without guards and safety devices in place.

17. When towing pump behind a vehicle; make sure hitch is properly attached, always attach safety chains.

18. Always replace safety devices that have been removed during service or repair.

ELECTRICAL

19. To reduce risk of electrical shock, pump must be properly grounded in accordance with the National Electric
Code and all applicable state and local codes and ordinances.

20. To reduce risk of electrical shock, always disconnect the pump from the power source before handling or
servicing.

21. Any wiring of pumps should be performed by a qualified electrician.

22. Never operate a pump with a power cord that has frayed or brittle insulation.

23. Cable should be protected at all times to avoid punctures, cut, bruises and abrasions - inspect frequently.

24. Never handle connected power cords with wet hands.

25. Never operate a pump with a plug-in type power cord without a ground fault circuit interrupter.

GAS/DIESEL ENGINE POWER PUMPS ONLY

26. Never operate in an enclosed building or area where exhaust gases can accumulate.

27. Do not breath exhaust fumes when working in the area of the engine. (Exhaust gases are odorless and
deadly poison.)

28. Never operate near a building where exhaust gases can seep inside.

29 Never operate in a pit or sump without making provisions for adequate ventilation.

30. Allow exhaust system to cool before touching.

31. Never add fuel to the tank while the engine is running. Stop engine and atlow to coal.

32. Do not smoke while refueling the engine.

33. Do not refuel near open flame.

bl

©~NO o

IMPORTANT! Barnes® Pumps, Inc. is not responsible for losses, injury, or death resulting from a failure to
observe these safety precautions, misuse or abuse of pumps or equipment.



SECTION: A- PUMP SPECIFICATIONS

DISCHARGE: 2" (50.8mm) NPT, Vertical UPPER BEARING:
LIQUID TEMPERATURE: 104° F Continuous. Design: Sleeve
VOLUTE: Cast Iron ASTM A-48, Class 30. Lubrication:  Oil
MOTOR HOUSING: Cast lron ASTM A-48, Class 30. Load: Radial
SEAL PLATE: Cast Iron ASTM A-48, Class 30. LOWER BEARING:
IMPELLER: Design: E Series - Three Vane, Open With Design: Single Row, Ball
Pump Out Vanes On Back Side. Lubrication: (il
H Series - Single Vane, Enclosed. Load: Radial & Thrust
EH Series - Two Vane, Open with MOTOR:
Pump Out Vanes On Back Side. Dasign: NEMA L-Single Phase, NEMA B-Three
Material: E Series - Cast Iron ASTM A-48, Phase Torque Curve. Completely
Class 30. Oil-Filled, Squirrel Cage Induction.
H Series - Polypropylene with insulation. Class A
Threaded, 300 Series Stainless Insert. | SINGLE PHASE: Permanent Split Capacitor (PSC).
EH Series - 85-5-5-5 Bronze. Includes Overload Protection in Motor.
Dynamically Balanced, ISO G6.3. THREE PHASE: Dual Voltage 230/460;
SHAFT: 416 Stainless Steel Requires Overload Protection to be
SQUARE RINGS: Buna-N Included in Control Panel.
HARDWARE: 300 Series Stainless Steel OPTIONAL EQUIPMENT: Seal Material, Impeller Trims,
PAINT: Air Dry Enamel. N/C Temperature Sensors with
SEAL: Design: Single Mechanical, Qil-Filled cable for 3 phase pumps (Requires
Reservoir, Secondary Exclusion Seal. Relay in Control Paned),
Matenal: Rotating Face - Carbon Additional Cable, CSA Listed.
Stationary Face - Ceramic
Elastomer - Buna-N
Hardware - 300 Series Stainless
CABLE ENTRY: 15 ft. (381mm)Cord. Pressure
Grommet for Sealing and Strain Relief.
SPEED: 3450 RPM (Nominal).
. 1350 __
{342.9mm)
——  7.00 —™ ~=— 1.64 (41.Tmm)
(177.8mm)
| ANES FUMPS 2.00" (50.8mm) }
) NPT DISCH. 4.84
{122.9mm)
l 18.00 S X
(457.2mm) (245.9mm)
. LTy
( | 6.16
(156.5mm)

U +




SECTION B: GENERAL INFORMATION

B-1) To the Purchaser:

Congratulations! You are the owner of one of the finest pumps on the market today. Barnes® Pumps are
products engineered and manufactured of high quality components. Over one hundred years of pump
building experience along with a continuing quaiity assurance program combine to produce a pump which
will stand up to the toughest applications.

This Barnes Pumps, Inc. manual will provide helpful information concerning installation, maintenance, and
proper service guidelines.

B-2) Receiving

Upon receiving the pump, it should be inspected for damage or shortages. If damage has occurred, file a
claim immediately with the company that delivered the pump. If the manual is removed from the crating, do
not lose or misplace.

B-3) Storage:

Short Term- Barnes Pumps are manufactured for efficient performance following long inoperative periods
in storage. For best results, pumps can be retained in storage, as factory assembled, in a dry atmosphere
with constant temperatures for up to six (6) months.

Long Term- Any length of time exceeding six (6) months, but not more than twenty four (24} months. The
units should be stored in a temperature controlled area, a roofed over walled enclosure that provides
protection from the elements (rain, snow, wind blown dust, etc..), and whose temperature can be maintained
between +40 deg. F and +120 deg. F.

If extended high humidity is expected to be a problem, all exposed parts should be inspected before storage
and all surfaces that have the paint scratched, damaged, or wom shouid be recoated with a water base, air
dry enamel paint. All surfaces should then be sprayed with a rust-inhibiting oil.

Pump should be stored in its original shipping container and on initial start up, rotate impeller by hand to
assure seal and impeller rotate freely.

If it is required that the pump be installed and tested before the long term storage begins, such installation
will be allowed provided:

1} The pump is not installed under water for more than one (1) month.

2) Immediately upon satisfactory completion of the test, the pump is removed, thoroughly dried,
repacked in the originat shipping container, and placed in a temperature controlled storage area.

B-4) SERVICE CENTERS:

For the location of the nearest Barnes Pumps Service Center, éheck your catalog, your Barnes Pumps, Inc.
representative or Barnes Pumps, Inc. Service Department in Piqua, Ohio, telephone (513) 773-2442,



SECTION C: INSTALLATION Recommended
Submergence

Level

C-1) Location:
These pumping units are self-contained and are especially designed
to handle septic tank effluent. They will provide sufficient pressure to

pump material through small diameter, pipe to gravity interceptors, Minimum
treatment plants or remote leach fields. Never install the pump in a Submergence
trench, ditch or hole with a dirt bottom; the legs will sink into the dirt Level
and the suction will become plugged.

C-1.1) Submergence: "At=T"

The pump shoulg always be operated in the submerged condition and
the sump liquid level should never be less than dimension "A" in Figure
1.

Figure 1 Bottom of Feet

C-2) Discharge:

Discharge piping should be as short as possible. Both a check valve and a shut-off valve are recommended for
each pump being used. The check vaive is used to prevent backflow into the sump.Excessive backfiow can
cause flooding and/or damage to the pump. The shut-off valve is used to stop system flow during pump or check
valve servicing.

Bames Effluent Pumps can be installed by one of two methods: (1) the flex hose system, most commonly used
in interceptor tanks and(2) the stainless rail package and stainless rail for concrete wet wells, designed to allow
the pump to be installed or removed without requiring personnel to enter the wet well.

1.) Flex Hose System (Not Shown)- Connect the flex hose assembly ,as outlined in specifications ( to include
at least but not limited to, flex hose, shut-off valve, check valve and fittings), to the pump discharge. Attach lifting
rope, chain or cable to pump handle. Next lower pump into basin and connect flex hose assembly to discharge
coupling on basin. Now connect power and control (optional) cables to junction box or control panel depending
on the system design.

2.) Stainless Rail Package (Not Shown)- The package system comes complete and ready to place into
ground as outlined in the project specifications. The moveable portion of the BAF, check valve, piping and guide
bracket comes assembiled on the pump along with the lifting cable. Insert pump bracket and moveable portion
of BAF into the guide channel and lower pump into basin (DO NOT DROP). Now connect power and control
{optional) cables to the junction box or control panel depending on system design.

C-3) Liquid Level Controls:

The level controls are to be supported by a mounting bracket that is attached to the sump wall, cover or junction
box. Cord grips are used to hold the cords in ptace on the mounting bracket. The control level can be changed
by loosening the grip and adjusting the cord length as per the plans and specifications. Be certain that the level
controls cannot hang up or foul in it's swing and that the pump is completely submerged when the level control
is in the "Off" mode.



C-4) Electrical Connections:

WARNING!
ALL MODEL PUMPS AND CONTROL PANELS MUST BE PROPERLY GROUNDED PER THE
NATIONAL ELECTRIC CODE ,STATE AND LOCAL CODES. IMPROPER GROUNDING
VOIDS WARRANTY.

C-4.1) Power Cable:
The cord assembly mounted to the pump must not be modified in any way except for shortening to a specific
application. Any splice between the pump and the control panel must be made in accordance with the
National Electric Code and all applicable state and local electric codes. It is recommended that a junction
box, be mounted outside the sump or be of at least Nema 4 construction if located within the wet well.
Do not use the power cable to lift pump!

C-4.2) Control Cable:
The cord assembly mounted to the pump must not be modified in any way except for shortening to a specific
application. Any splice between the pump and the control pane! must be made in accordance with the
National Electric Code and all applicable state and local electric codes. It is recommended that a junction
box, be mounted outside the sump or be of at least Nema 4 construction if located within the wet well.
Do not use the control cable to lift pump!

C-4.3) Overload Protection:

C-4.3-1) Three Phase (optional)- The normally closed (N/C) thermal sensor is embedded in the motor
windings and will detect excessive heat in the event an overload condition occurs. The thermal sensor will
trip when the windings become too hot and will automatically reset itself when the pump motor cools to a
safe temperature. It is recommended that the thermal sensor be connected in series to an alarm device to
glert the operator of an over-temperature condition and/or the motor starter coil to stop the pump. In the
event of an over-temperature, the source of this condition should be determined and rectified immediately.
Thermal protection shall not be used as a motor overload device. A separate motor overload device must
be provided in accordance with NEC codes.

DO NOT LET THE PUMP CYCLE OR RUN IF AN OVERLOAD CONDITION OCCURS |

C-4.3-2) Single Phase (standard)- The type of in-winding overload protector used is referred to as an
inherent overheating protector and operates on the combined effect of temperature and current. This means
that the overload protector will trip out and shut the pump off if the windings become too hot, or the load
current passing through them becomes too high. it will then automatically reset and start the pump after the
motor cools to a safe temperature. in the event of an overload, the source of this condition should be
determined and rectified immediately.

DO NOT LET THE PUMP CYCLE OR RUN IF AN OVERLOAD CONDITION OCCURS !

If current through the temperature sensor exceeds the values listed, an intermediate control circuit relay
rmust be used to reduce the current or the sensor wili not work properly.

TEMPERATURE SENSOR ELECTRICAL RATINGS

Continuous Inrush
Volts Amperes Amperes
110-120 3.00 30.0
220-240 1.50 15.0

440-480 0.75 7.5



MODEL

HP VOLT

PH RPM NEMA FULL LOCKED CORD CORD

CORD EMERSON G.E.
NO. (Nom) CODE LOAD ROTOR SIZE TYPE oD WINDING WINDING
AMPS AMPS RESISTANCE RESISTANCE|
MAIN/START MAIN/START
E512L 05 115 1 3450 F 11.0 23.0 143 SJTOW 0.390 1.08 - 8.02 0981-13.7
E522L 05 230 1 3450 F 50 11.5 14/3 SOW 0.560 8.09-8.00 9.24 - 10.03
E532L 05 230 3 3450 G 34 7.8 14/4 SO 0.600 8.57 - 8.60 -
E542L 05 460 3 3450 G 17 39 14/4 SO 0600 34.28- 3440 -
E552L 05 575 3 3450 G 14 31 14/4 SO 0600 53.56- 53.75-
E1022L 10 230 1 3450 B 8.2 13.8 14/3 SOW 0.560 3.51-12.07 2.89-15.18
E1032L 1.0 230 3 3450 K 54 21.2 14/4 SO 0.600 5.32- 6.11 -
E1042L 1.0 460 3 3450 K 28 10.7 14/4 SO 0600 21.28- 2444 -
E1052L 10 575 3 3450 K 23 8.6 14/4 SO 0.600 33.25- 38.19 -
H512L 05 115 1 3450 F 11.0 23.0 14/3 SJTOW 0.390 1.08 - 8.02 091-13.71
H522L 05 230 1 3450 F 5.0 11.5 14/3 SOW 0.560 8.09-8.00 9.24-10.03
H532L 05 230 3 3450 G 34 7.8 14/4 SO 0.600 8.57 - 8.60 -
H5421 05 460 3 3450 G 17 39 14/4 SO 0600 34.28- 34.40-
HS552L 05 576 3 3450 G 14 3.1 14/4 SO 0600 5356- 53.75 -
H1022L 10 230 1 3450 B 8.2 138 14/3 SOW 0.560 3.51-12.07 2.89-15.18
H1032L 1.0 230 3 3450 K 54 212 14/4 SO 0.600 5.32- 6.11 -
H1042L 10 460 3 3450 K 28 10.7 14/4 SO 0600 21.28- 24.44 -
H1082L 10 5§75 3 3450 K 23 86 14/4 SO 0600 33.25- 3B8.19-
EH512L 05 118 1 3450 F 11.0 2.0 14/3 SJTOW-A  0.3920 1.08 - 8.02 0.91-13.71
EHS22L 05 230 1 3450 F 5.0 115 14/3 SJTOW-A 0.390 8.09-8.00 9.24 - 10.03
EH532L 05 230 3 3450 G 34 78 14/4 SO 0.600 8.57 - 860-
EH542L 05 460 3 3450 G 1.7 39 14/4 SO 0.600 34.28- 34.40 -
EHS52L 05 575 3 3450 G 14 31 14/4 SO 0.600 53.56- 63.75 -
EH1022L 1.0 230 1 3450 B 8.2 138 143 SJTOW-A 0390 3.51-1207 2.89-15.18
EH1032L 10 230 3 3450 K 54 212 14/4 SO 0.600 532- 6.11 -
EH1042L 1.0 460 3 3450 K 28 10.7 14/4 SO 0.600 21.28- 2444 -
EH1052L 1.0 575 3 3450 K 23 86 14/4 SO 0600 33.25- 38.19-
Winding Resistance + 5%

Pump rated for operation at + 10% voitage at motor.
Standard Units:

{Optional - Temperature sensor cable for 3 phase models is 14/2 SOW, .530 0.D.)
CSA Listed Units:
{Optionat - CSA Listed Power cabie for 230V/1 phase E & H models is 14/3 SJTOW.A, 0.390 OD.)

{Optional - CSA Listed Power cabie for 3 phase models is 14/4 SOW, 0.600 0D.)

(Optional - CSA Listed Temperature sensor cable for 3 phase models is 14/2 SOW, .530 0.D.)

C-4.4) Wire Size: o
Consult a qualified electrician for proper wire size if additional power cable length is required. See table for electrical infor-

mation.



SECTION: D START-UP OPERATION

D-1) Check Voltage and Phase:
Before operating pump, compare the voltage and phase information stamped on the pump's identification
plate to the available power.

D-2) Check Pump Rotation:

Before putting pump inte service for the first time, the motor rotation must be checked. Improper motor
rotation can resultin pocr pump performance and can damage the motor and/or pump. To check the rotation,
suspend the pump freely, momentarily apply power and observe the "kickback". "Kickback" should always
be in a counter-clockwise direction as viewed from the top of the pump moter housing.

D-2.1) Incorrect Rotation for Three-Phase Pumps:
In the event that the rotation is incorrect for a three-phase installation, interchange any two power cable
leads at the control box. DO NOT change leads in the cable housing in the motor. Recheck the "kickback"
rotation again by momentarily applying power.

D-2.2) Incorrect Rotation for Single-Phase Pumps:
in the unlikely event that the rotation is incorrect for a single phase pump, contact a Barnes Pumps Service
Center.

D-3) Start-Up Report:

Included at the end of this manual are two start-up report sheets, these sheets are to he completed as
applicable. Return one copy to Barnes Pumps, Inc. and store the second in the control panel or with the
pump manual if no control panel is used. It is important to record this data at initial start-up since it will be
useful to refer to should servicing the pump be required in the future.

D-3.1) Identification Plate:
Record the numbers from the pump’s identification plate on both START-UP REPORTS provided at the
end of the manual for future reference.

D-3.2) Insulation Test:
Before the pump is put into service, an insulation (megger) test should be performed on the motor. The
resistance values {ohms) as well as the voltage (voits) and current (amps) shouid be recorded on the start-up
report.

D-3.3) Pump-Down Test:
After the pump has been properly wired and lowered into the basin, sump or lift station, it is advisable to
check the system by filling with liquid and allowing the pump to operate through its pumping cycle. The time
needed to empty the system, or pump-down time along with the volume of water, should be recorded on
the start-up report.

SECTION E: PREVENTATIVE MAINTENANCE

As the motor is il filled, no lubrication or other maintenance is required, and generally Bames Pumps will
give very reliable service and can be expected to operate for years on normal sewage pumping without
failing. However as with any mechanical piece of equipment a preventive maintenance program is
recommended and suggested to include the following checks:

1} Inspect motor chamber for oil level and contamination and repair as required per section F-1.
2} Inspect impeller and body for excessive build-up or clogging and repair as required per section F-2.
3) inspect motor, bearings and shaft seal for wear or leakage, replace as required per section F-3.
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SECTION F: SERVICE AND REPAIR

NOTE: All item numbers in ( ) refer to Figures 9 & 10.

WARNING !
ELECTRICAL POWER TO THE PUMP MOTORS MUST BE DISCONNECTED AND LOCKED
QUT TO PREVENT ANY DANGEROUS ELECTRICAL HAZARDS OR PERSONNEL DANGER
BEFORE ANY SERVICE WORK IS DONE TO THE PUMP.

CAUTION |
OPERATING PUMP BUILDS UP HEAT AND PRESSURE; ALLOW TIME FOR PUMP TO
COOL TO ROOM TEMPERATURE BEFORE HANDLING OR SERVICING.

F-1) Lubrication:

Anytime the pump is removed from operation, the cooling oil in the motor housing (3) should be checked
visually for oil level and contamination.

F-1.1) Checking Oil:
Motor Housing- To check oil, set unit upright. Remove pipe plug (2) or (36) from motor housing (3) With a
flashlight, visually inspect the oil in the motor housing (3) to make sure it is clean, clear, light amber in color
and free from suspended particles. Milky white oil indicates the presence of water. Oil level shouid be to the
midpoint of capacitor (32} on single phase units and above motor on three phase units, see Fig. 9, when
pump is in vertical position.

F-1.2) Testing Oil:

1. Place pump on it's side, remove pipe plug (2) or (36), from motor housing (3) and drain oil into a clean,
dry container.

2. Check oil for contamination using an il tester with a range to 30 Kilovolts breakdown.

3. If oil is found to be clean and uncontaminated (measure above 15 KV. breakdown), refill the motor housing
as per section F-1.3.

4. If oil is found to be dirty or contaminated (or measures below 15 KV. breakdown), the the pump must
be carefully inspected for leaks at the shaft seal (9),Gland Nut (28b) and (39b if equipped), O-rings (24),
pipe plugs (2) or {36) before refilling with oil. To locate the leak, perform a pressure test as per section
F-1.4. After leak is repaired, refill with new oil as per section F-1.3.

F-1.3) Replacing Oil:
Motor Housing- Drain all oil from motor housing and dispose of properly. Refill with (see parts list for amount)
new cooling oit as per Table 1. An air space must remain in the top of the motor housing to compensate for
oil expansion (see Cross-section Fig. 9). Set unit upright and fill only until the motor, as viewed through the
pipe plug opening, is just covered and no more. Apply pipe thread compound to threads of pipe plug (2) or
{36) and install in motor housing (3).

WARNING !
DO NOT OVERFILL OIL
OVERFILLING OF MOTOR HOUSING WITH OIL CAN CREATE EXCESSIVE AND
DANGEROUS HYDRAULIC PRESSURE WHICH CAN DESTROY THE PUMP AND CREATE A
HAZARD. OVERFILLING OIL VOIDS WARRANTY.
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Table 1

COOLING OIL- Dielectric

Supplier Grade

BP Enerpar SE40

Conoco Pale Paraffin 22

Mobil D.T.E. Qil Light

G&G Circulating 22

F-1.4) Pressure Test:

Motor Housing- Before checking the pump for leaks around Pressure Gauge Ass'y
the shaft seal, square rings, and cord inlet, the oil tevel should (See Parts List)
be full as described in section F-1.3. Remove pipe plug (2) or
(36) from motor housing (3). Apply pipe sealant to pressure 10 PSIAIR = <% /

gauge assembly and tighten into pipe plug hole (see Fig. 2).
Pressurize motor housing to 10 P.S.l. Use a soap solution  Remove Piug
around the sealed areas and inspect joints for "air bubbles”.
If, after five minutes, the pressure is still holding constant, and
no "bubbles" are observed, slowly bleed the pressure and
remove the gauge assembly. Replace the pipe plug using a
seatant. If the pressure does not hold, then the leak must be
located.

CAUTION |
ALWAYS WEAR EYE PROTECTION WHEN
WORKING ON PUMPS.

CAUTION !

PRESSURE BUILDS UP EXTREMELY FAST,
INCREASE PRESSURE BY "TAPPING” AIR NOZZLE.
TOO MUCH PRESSURE WILL DAMAGE SEAL. DO
NOT EXCEED 10 P.S.I. IN MOTOR HOUSING.

F-2) Impeller, Volute and Exclusion Seal Service:

F-2.1) Disassembly and Inspection:
To clean out volute (10), or replace u-cup (20) on "H" series pumps, disconnect power, remove cap SCrews
(11} and lockwashers (12), vertically lift motor and seal assembly from body (10). Clean out body if necessary.
inspect gasket (13) and replace if cut or damaged. Ciean and examine impeller (16) for pitting, wear, cracks
or breakage, replace if required. Check u-cup {20) on "H" series pumps, for damage, if u-cup (20) needs
replacement, cut the u-cup from volute (10) and clean surface of bore.

E & EH Series Pumps - If impeller (16) requires replacing, remove jam nut (17) place a flat screwdriver in
the slot of the end of the shaft to hold the shaft stationary while unscrewing the impeller (16). Once impeiler
(16) is removed, remove shims (14), (15), (25) and exclusion seal (19) if damaged or cut.

H Series Pumps - If impeller (18) requires repiacing, remove cap screw (30) and washer (29) from shaft.
Place a flat screwdriver in the slot of the end of the shaft to hoid the shaft stationary while unscrewing the
impeller (16). Once impeller (16) is removed, remove exclusion seal (19) if damaged or cut.
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F-2.2} Reassembly:

E & EH Series - Position exciusion seal (19) on shatt until it seats against the stationary portion of seal (9).
Place shims (14, (15), (25) on shaft until it seats against exclusion seal (19). To install impeller (16), clean
the threads with loctite cieaner and screw impeller (18) onto the shaft hand tight. Apply thread tocking
compound to shaft threads and install nut (17). Shim to within .005/.015 from impeller to Volute. Torque to
40 ft. Ibs. Rotate impeller to check for binding. Position impeller and motor assembly on volute ( 10). Apply
thread lacking compound to cap screw (11) and position lockwasher (12) on cap screw (11) and screw into
volute (10). Torque to 8 ft. Ibs. Check for free rotation of motor and impeller.

H Series - Position exclusion seal (19) on shaft until it seats against the stationary portion of seal (9). To
install impeller (16), clean the threads with loctite cieaner and screw impeller (16) onto the shaft hand tight.
Place washer (28) onto cap screw (30). Apply thread locking compound to the threads of cap screw (30) and
insert into shaft and torque to 2 ft. Ibs. Check for free rotation of motor and impelter.

Install U-cup (20) by first applying adhesive to bore of volute (10). Be sure not to get adhesive on inside
diameter of U-cup (20). Position gasket (13) on volute flange and reposition volute onto motor and impeller
assembly, aligning for fasteners. CAUTION: When assembling volute (10) to the rest of the pump be sure
the inside lip of the U-cup (20) is not pushed out of place (See Figure 3). Position cap screws {11) with
lockwasher (12) through motor housing (5) and volute (10}. and tighten to 11 ft Ibs.

Impeller
U-Cup impeller U-Cup

Plump' § . P“!"‘:. \\

7 |

..............................

|
|
I Adhesive Volute Adhesive Volute

IMPROPER POSITION OF U-CUP (16). PROPER POSITION OF U-CUP (16).
Fig. 3

F-3) Motor, Bearing and Seal Service

F-3.1) Disassembly and Inspection: .
To examine or replace the motor (5), bearing (8) and shaft seal (9), disassemble volute and impeller as
outlined in paragraph F-2.1. Drain oil from motor as outlined in paragraph F-1.3.

Pasition unit upright, using blocks to avoid resting unit on shaft. Remove gland nut (28b), friction rings (28¢)
and grommet (28d) from motor housing (3), see Figure 7. If pump is equipped with temperature sensor, also
remove gland nut (39b), friction rings (39¢) and grommet (39d), from motor housing (3). Remove socket
head cap screws (23) and lift motor housing (3) from lower end bell (22). Slide motor housing (3) up cable(s)
(28), and (39 if pump is equipped with temperature sensor), until wire connectors and grounq screw are
exposed. Remove cable lead wires from motor lead wires and temperature sensor wires ( if equipped) from
control cable, by disconnecting wire connectors (4), (34) & (38) and ground screw (27) from motor (5). The
wiring connections should be noted to insure correct connections when reassembling.
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Motor- Remove the motoer bolts and lift motor stator from motor rotor and lower end bell (22). Unscrew
conduit bushing (6) from lower end bell (22) and lift motor rotor, shaft, bearing (8), rotating portion of seal
(9), washer (7) and conduit bushing (8) from lower end beil (22). Inspect windings for shorts and check
resistance values. Check rotor for wear, if rotor or the stator windings are defective, the complete motor
must be replaced.

To test the temperature sensor (if equipped), check the continuity between the black and white wires. If
found to be defective contact a motor service station or Bames Pumps’ Service Department. Check motor
capacitor (32) on single phase units with an Ohm meter by first grounding the capacitor by placing a
screwdriver across both terminais and then removing screwdriver. Connect Ohm meter (set on high scale)
to terminals, if needle moves to infinity ( = ) then drifts back, the capaciter is good. If needle does not move
or moves to infinity (0} and does not drift back, replace capacitor (32).

Seal- Remove rotating member (9a), spring (9¢) and retaining ring (9d) from shaft. (see Figure 4). Examine
alt seal parts and especially contact faces. Inspect seal for signs of wear such as uneven wear pattern on
stationary members, chips and scratches on either seal face. DO NOT interchange seal components, replace
the entire shaft seal (9). If replacing seal, remove stationary (9a) from lower end bell (22) by prying out with
flat screwdriver.

CAUTION |
HANDLE SEAL PARTS WITH EXTREME CARE. DO NOT SCRATCH OR MAR LAPPED
SURFACES.

Bearing- Examine bearing (8) and replace if required. If replacement is required, remove bearing (8) from
motor shaft using a wheel puller. Washer (7) and conduit bushing (6} can now be removed from motor shaft.

MOTOR END
(INBOARD END)

t
~ / CONDUIT BUSHING (6)

T WASHER (7)

; 5 5 RETAINING RING (9d}
SEAL B I ——SPRING (9C}
ASSEMBLY N FJ T ROTATING MEMBER (Sb)
| N ey STATIONARY (9a)
= T LOWER END BELL (22)
EXCLUSION SEAL (19) =
= SHIMS (14), (15) & (25)
PUMP END
(OUTBOARD END)
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STATIONARY MEMBER (9a)
Polished Face Qut.

/

n

LOWER END BELL (22).

Fig. Motor End SEAL PUSHER

MOTOR BULLET

C 7
-

Flg 5 MEMBER (9b) SEAL PUSHER

IMPORTANT |
ALL PARTS MUST BE CLEAN BEFORE REASSEMBLY.

F-3.2) Reassembly:
Bearing- When replacing bearing, be careful not to damage the rotor or shaft threads. Clean the shaft
thoroughly. Slide conduit bushing (6) and washer (7) over motor shaft. Apply adhesive compound to the
shaft and press bearing (8) on the motor shaft, position squarely onto shaft applying force to the inner race
of the bearing only, until bearing seats against shoulder of the shaft.

Seal- Clean and oil seal cavity in lower end bell (22). Press stationary member (9a) firnly into lower end
bell (22), using a seal pusher (see parts list - seal tool kit), nothing but the seal pusher is to come in contact
with seal face (see Figure 5). Make sure the stationary member is in straight.

IMPORTANT |
DO NOT HAMMER ON THE SEAL PUSHER- IT WILL DAMAGE THE SEAL FACE.

Slide retaining ring {9d) over shaft and let rest on bearing {8). Place spring (9¢) over shaft and let rest on
retaining ring (9d). Lightly oil (DO NOT use grease) shaft, bullet and inner surface of bellows on rotating
member (3b), (see Figure ), with lapped surface of rotating member (8b) facing outward, slide over bullet
and onto shaft using seal pusher, making sure spring (9c) is seated in retaining ring (9d) and spring (9c) is
lined up on rotating member (9b) and not cocked or resting on bellows tail.

IT 1S EXTREMELY IMPORTANT TO KEEP SEAL FACES CLEAN DURING ASSEMBLY.
DIRT PARTICLES LODGED BETWEEN THESE FACES WILL CAUSE THE SEAL TO LEAK.

Motor- Slide motor rotor with conduit bushing (6), washer (7), bearing (8) and seal parts (9b, ¢, d) into lower
end bell (22) until bearing (8) seats in lower end bell (22). Center washer (7) on bearing (8) and tighten
conduit bushing (6) on lower end bell (22).
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Lower motor stator over rotor until seated in lower end bell {22), while alighing holes for motor bolts. Insert
motor bolts and torque to 17 inch pounds. If pump is a single phase unit ptace bracket (31) on one of the
motor boits. Insert capacitor (32) in bracket (31), attach motor leads with flag terminals to capacitor and
place terminal boot (33) over terminals.

Set motor housing (3) next to motor (5) and lower end bell (22) assembly. Make wire connections per
paragraph F-3.3. Set square ring (24) in groove on lower end bell (22) and lower motor housing (3) down
onto lower end bell (22) while aligning holes. Place socket head cap screws (23) through lower end bell (22)
inte motor housing (3) and torque to 60 inch pounds. Assemble impeller and volute per paragraph F-2.2.

F-3.3) Wiring Connections:
Check power cable (28) and controt cable (39) (if used), for cracks or damage and replace if required (see
Figure 7). Place parts (28b, ¢ & d) on power cable (28a), and parts (39b, ¢ & d) on control cable
{39a if equipped). Bring cord sets (28) and (39 if equipped) through openings in top of motor housing (3)
and reconnect motor leads to power cable (28) and temperature sensor feads to control cable (39 if
equipped) using connectors (4), and in addition use (34) and (35) for three phase units and temperature
sensor leads, as shown in Figure 8. Attach ground wire to motor with screw (27).

F-3.4) Cable Assembly:
Power Cable- Make wire connections as outlined in paragraph F-3.3. Refill with cocling oil (if it has been
drained) as outlined in paragraph F-1.3. Insert ane friction ring (28¢), grommet (28d), another friction ring
(28c¢) into motor housing (3). Apply pipe sealant to gland nut (28b) and screw into motor housing (3). Torgue
gland nut (28b) to 15 ft. ibs. to prevent water leakage (see Figure 7).

Control Cable (Optional}- Insert one friction ring (39¢), grommet {39d} and another friction ring (39¢) into
motor housing (3). Apply pipe sealant to gland nut (39b) and screw into motor housing (3). Torque gland
nut (39b) to 15 ft. Ibs. to prevent water leakage (see Figure 7).

(OPTIONAL 3PHASE
. CONTROL CABLE) (39) o
POWER CABLE (283) ~___ \
GLAND NUT (28b)
GLAND NUT (38b)
FRICTION RING (28c) ] ] FRICTION RING (39¢)

FRICTION RING (28¢c)

GROMMET (28d)

EPOXY SEALER FRICTION RING (39c)
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SINGLE PHASE,115/ 230 VOLT AC (PSC)

Power Cable (28a) Motor Lead Number
Green (Ground) Green

Black 1

White 2

Flag Terminal Capacitor

Flag Terminal Capacitor

THREE PHASE, 200/230 VOLT AC

Power Cable (28a) Motor Lead Number
Green (Ground) Green

Black 1&7

Red 248

White 389

4, 5 & 6 Together

THREE PHASE, 460 VOLT AC

Power Cable (28a) Motor Lead Number
Green (Ground) Green
Black 1
Red 2
White 3
4 & 7 Together
5 & 8 Together
6 & 9 Together

Fig. 8
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THREE PHASE, 5§75 VOLT AC

Power Cable
Green (Ground)
White

Black

Red

Motor Lead Number
Green

3

1

2

TEMPERATURE SENSOR (Optional)

Control Cable (39a)

Black
White

Lead Number

P1 (Temperature Sensor)
P2 (Temperature Sensor)

o

o

Fig. 7

POWER
Large Cable
(Gl 2L
G B :l/
R L E H
E A D| |
E c. T
N K L E
G T1 Tz)@/)

/i____j,___J

MOTOR LEADS

CONTROL
Small Cable

Tempearature
Sensar
Leads

f'_/;\
S1 | 82

xXO0Orrm

THERMOSTAT



18

TROUBLE SHOOTING

CAUTION ! Always disconnect the pump from the electrical power source before handling.

if the system fails to operate properly, carefully read instructions and perform maintenance
recommendations. If operating problems persist, the following chart may be of assistance in identifying and
correcting them: MATCH "CAUSE"” NUMBER WITH CORRELATING "CORRECTION" NUMBER.

PROBLEM

Pump will not run

CAUSE

1. Poor electrical connection, biown
fuse, tripped breaker or other
interruption of power; improper
power supply.

2. Motor or switch inoperative
{to isolate cause, go to manual
operation of pump).

2a. Float movement restricted

2b. Switch will not activate pump or is
defective.

2c. Defective motor.

3. Insufficient liquid level.

Pump will not turn off

2a. Float switch movement restricted.

2b. Switch will not de-activate pump
or is defective.

4. Excessive inflow or pump not
properly sized for application.

8. Pump may be airlocked.

14. Switch is in "HAND" position.

Pump hums but doesn't run

1. Incorrect voltage.

8. Impeller jammed or loose shaft,
worn or damaged, impeller cavity
or inlet plugged.

Pump delivers insufficient
capacity

1. Incorrect voltage.

4. Excessive inflow or pump not
properly sized for application.

5. Discharge restricted.

6. Check valve stuck closed or

installed backwards.

Shut-off valve closed.

Impeller jammed, lcose on shaft,

worn or damaged,impeller cavity

or inlet plugged.

9. Pump may be airlocked.

10. Pump running backwards.

0N

CORRECTION

1. Check all electrical
connections for security. Have
electrician measure current in
motor leads, if current is within
120% of locked rotor Amps,
impeller is probably locked. If
current is 0, overload may be
tripped. Remove power, allow
pump to cool, then recheck
current.

2a. Reposition pump or clean
basin as required to provide
adequate clearance for float.

2b. Disconnect level control.
Set chmmeter for a low range,
such as 100 ohms full scale
and connect to level control
leads. Actuate level controi
manually and check to see
that ohmmeter shows zero
ohms for closed switch and full
scale for open switch.

2c. Replace per servicing
instructions.

3. Make sure liquid level is at
least equal to suggested
tum-on point.

4., Recheck all sizing
calculations to determine
proper pump size.

5. Check discharge line for
restrictions, includingice if line
passes through or into cold
areas.
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TROUBLE SHOOTING

PROBLEM

Pump cycles too frequently or
runs periodically when
fixtures are not in use.

CAUSE

Check valve not installed or
leaking back into basin.

11. Fixtures are leaking.
15. Ground water entering basin.

Pump shuts off and turns on
independent of switch. (trips
thermal overload protector).
CAUTION ! Pump may start
unexpectedly. Disconnect
power supply.

improper wiring or power supply.

Discharge head less than
minimum.

Impeiler jammed or rubbing.

12. Excessive water temperature

(internal protection only).

Pump operates noisily or
vibrates excessively.

2¢. Worn bearings, motor shaft bent.

Debris in impeller cavity or broken
impeller.

10. Pump running backwards.

13. Piping attachments to building

structure too rigid or too loose.

CORRECTION

6. Remove and examine
check valve for proper
installation and freedom of
operation.

7. Open valve.

8. Check impelier for freedom
of operation, security and
condition. Clean impeller
cavity and inlet of any
obstruction.

9. Loosen union slightly to
allow trapped air to
escape.Verify that turn-off
level of switch is set so that
impeller cavity is always
flooded. Clean vent hole.

10. Check rotation. If power
supply is three phase,
reverse any two of three
power supply leads to ensure
proper impelier rotation.

11. Repair fixtures as
required to eliminate
leakage.

12. Check pump temperature
limits & fluid temperature.

13. Replace portion of
discharge pipe with flexible
connector.

14. Turn to automatic
position.

15. Check for leaks around
basin inlet and outlets.
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SECTION: G REPLACEMENT PARTS

G-1 ORDERING REPLACEMENT PARTS:
When ordering replacement parts, ALWAYS furnish the following information:

1. Pump serial number and date code. (G4)
2. Pump model number. (G-3)
3. Pump part number.(G-2) ( N
4. Part description. O BAHNES O
5. ltem part number.
6. Quantity required. HP. Volts Code |IPh.||Hz /®
7. Shipping instructions.
8. Billing Instructions. RPM 1 Amps Model No. “ @
_/
Cf} Part No. Sericl No. 4
< Impeller Dio. Duty  |[Ambient [fins. Class
§ USE WITH APPROVED MOTOR CONTROL THA! BARNES PUMPS, INC.
WATCHES MOTOR LOAD IN FULL LOAD AMPLRES Vorstad, Ohe
{UNISLR UN DEMARRCUR APPROUVE £ W NAN (('NJIP O
N MICOURANT A PLEINE CHARGE DU MTOR ) i =
Name Plate Shown is For CSA Listed Pumps Only
G-2 PART NUMBER:

The part number consist of a six (6) digit number, which appears in the catalog. A one or two letter suffix
may follow this number to designate the design configuration. This number is used for ordering and obtaining
information.

G-3 MODEL NUMBER:

This designation consist of numbers and letters which represents the discharge size, series horsepower,
motor phase and voltage, speed and pump design. This number is used for ordering and obtaining
information.

G-4 SERIAL NUMBER:

The Serial Number block will consist of a six digit number, which is specific to each pump and may be
‘preceded by a alpha character, which indicates the plant location. This number will also be suffixed with a
four digit number, which indicates the date the unit was built (Date Code).

EXAMPLE: A012345 0490.

Reference the six digit portion (Serial Number) of this number when referring to the product.
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H Series ONLY.

E & EH Series.

Fig. 10
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PARTS KIT
Seal Repair Kit (EH)...P/N-085204 (t)9,11,12,13,14,15,17,19,23,24,25,28D.
Overhaul Kit (EH).......P/N-085207 (<) 2,6,7.8,9,11,12,13,14,15,17,19,23,24,25 28D, 34,35 38.
Seal Tool Kit...............T/L-21355
Pressure Gauge Kit...P/N-085343

PARTS LIST
ITEM QTYy. DESCRIPTION PART NO.
1 1 Handle 3" OD Stainless 027271
2 2 < Pipe Plug 003204
3 1 Motor Housing, No Sensor (STD) 051538
1 Motor Housing for Temp. Sensor (OPTIONAL} 051538HA
4 2 Terminal Connector 0.5HP, 1Phase 026880
4 Wire Connector, Screw-On 230/3 Phase 055844
3 Terminal Connector 460/3 Phase 026880
3 Wire Connector, Screw-On 460/3 Phase 055844
3 Terminal Connector 460/3 Phase 067491
2 Terminal Connector 1HP, 230/ 1 Phase 079318
5 1 Motor E512L, EH512L 068926
ES22L, EH522L 068927
ES32L, E542L EH532L, EH542L 067462
EH5521 088592
ES52L 088583
E1022L, EH1022L 068928
E1032L & 1042L ,EH1032L &1042L 071355
E1052L, EH1052L 067463F
H512L 088596
H522L H1022L 088602
H532L & 5421, H1032L & 1042L 088605
H552L, H1052L 088607
6 1 <4 Conduit Bushing 035601
7 1 < Washer 084263
8 1 < Bearing 017414
9 1 +<$ Shaft Seal Carbon/Ceramic/Buna-N 023701
Tungsten/Tungsten/Buna-N 02370188
Silicon/Silicon/Buna-N 023701SD
Carbon/Ceramic/Viton 023701SF
Tungsten/Tungsten/Viton 023701SH
Silicon/Silicon/Viton 0237018K
Silicon/Tungsten/Buna-N 023701SM
Carbon/Ni-Resist/Buna-N 023701SN
Carbon/Ni-Resist/Neoprene 023701SP
10 1 Volute, H & EH Series 068540
1 Volute wMoveable Fitting, EH Series, (OPTIONAL) Q79157E
1 Volute, E Series 064418
11 4 +<$ Cap Screw 5/16-18 x 1-1/4" Lg Stainless 1-131-¢
12 4 t+<$ Lockwasher 5/16 Stainless 026322
13 1 +<$ Gasket 027344
14 AR +<% Shim 017837
15 AR 14 Shim .005" Thk. x .875 0D 017109
16 1 Impeller, Cast iron, E Series 3.90" Dia. (1HP) 069100

Impelier, Cast Iron, E Series 3.43" Dia. (0.5HP) 060510
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16 1 Impeller, Polypropylene, H Series 5.25" Dia. (1HP) 064101
§.12" Dia. 064101TA
5.00" Dia. 064101TB
4.88" Dia. 064101TC
4.75" Dia, 064101TD
4.62" Dia. {0.5HP) 064101TE
4.50" Dia. 064101TF
4.38" Dia. 0641017TG
4.25" Dia. 064101TH
4.12" Dia. 064101TJ
400" Dia. 064101TK
16 1 Impeller, Bronze, EH Series 4.62" Dia, (1HP) 068564
4.50" Dia, 068564TA
4.38" Dia. 068564TB
4.25" Dia, 068564TC
4.12" Dia. 068564TD
4.00" Dia. {0.5HP) 068564TE
3.88" Dia. 068564TF
3.75" Dia, 068564TG
3.62" Dia. 068564TH
3.50" Dia. 068564TJ
17 1 +<¢ Jam Nut 1/2-20 Stainless 030068
19 1 1< Exclusion Seal 056789
20 i U-Cup 066908
22 1 Lower End Bell 026205
23 2 +$ Cap Screw 1/4-20 x 5/8" Lg Stainless 11-29-1
24 1 1+$ Square Ring 027269
25 AR +$ Shim .010" Thk. x .875 0D 017064
26 4-3/4 Qts. Qil 029034
27 1 Ground Screw #6-32 x 3/8"LG Zinc Plt. St. 038156
28 1 Cord Set Assembly See Table 2
TABLE 2 - CABLE SETS
MODELS/ ITEM ¥ 28 iTEM# 28 ITEM # 28 ITEM # 28 ITEM # 39
LENGTH 115V 230V 3 PHASE (OPTIONAL) (OPTIONAL)
1 PHASE 1 PHASE Non CSA LISTED 3 PHASE TEMP. SENSOR
CSA LISTED CSA LISTED CSA LISTED 3 PHASE ONLY.
15 Ft. (STD) 091563 093291 051545 071769
25Ft 091563XB 083291XB 051545XB 071769X8B
30 Ft 091563XC 093291XC 051545%C 071769XC
40 Ft. 091563XE 093291XE 051545XE 071769XE
50 Ft. 091563XF 093291XF 051545XF 071769XF
75 Ft 091563XJ 093291XJ 051545XJ) 071769XJ
100 Ft. 091563XL 093291XL 051545XL 071769XL
125 Ft. 091563XP 093291XP 051545XP 071769XP
150 Ft. 091563X8 093291XS 051545XS 071769XS
175 Ft. 091563XV 093291XV 051545XV 071769XV
200 Ft. 091563XY 093291XY 051545XY 071769XY
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Cord Set

Gland Nut

Gland Nut

Friction Ring

Friction Ring
Grommet

Grommet

Flat Washer, H Series
Cap Screw, H Series
Bracket

Capacitor, E & H Series
Capacitor, EH Series
Terminal Boot
Terminal Connector
Terminal Connector
Terminal Connector
Pipe Plug
Temperature Sensor
Terminal Connector
Cord Set Assembly
Cord Set

Gland Nut

Friction Ring
Grommet

* Included with Item 28 or 39.
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{Not Scld Separately)

1 Phase 051762
3 Phase 051448
1 Phase 021531
3 Phase 051449
1 Phase 051764
3 Phase 051451
#10 Stainless 20-4-4
10-24 x .50"Lg. Stainless 1-336-1
1 Phase 039858
1 Phase - 370V 20MFD 070963
1 Phase - 370V 25MFD 070965
1 Phase 034322
3 Phase 071363
200-230 3Phase 019212
460 3 phase 019212
003217
{OPTIONAL) 051621
Optional Temp. Sensor 079318
Optional Temp. Sensor See Table 2
(Not Sold Separately)
051448
051449
051451
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ITEM Qry.
50 1
51 1
52 1
53 2
54 1
55 1
56 1
57 1
58 4
59 1
60 1

MOVEABLE ASSEMBLY
For Basin Package

PARTS LIST
For 079157E*, E, H & EH Pumps

DESCRIPTION

Lower Pump Bracket, Stainiess
Pipe, Stainless

Ball Check Valve, Cast lron
Close Nipple, Stainless

Elbow, Stainless

Moveable Fitting, Cast iron
Upper Pump Bracket, Stainless
Threaded Rod, Stainless

Hex Nut

U-Bolt and Nuts, Stainless
Lifting Bracket, Stainless

2" NPT x 12" Lg. Stainless
2" NPT

2" NPT

2" NPT x 80°

3/8"x 6" Lg.
3/8 -16 Stainless
3/8-16 x 2.62" Lg.

PART No.
075287
075275D
077882
075478
075483
074536
075284
075288
018927
075276
075285

* Pump NOT included under this part number. The Moveable Assembly will be factory assembled to pump when a Basin

Package system is ordered.
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IMPORTANT !
WARRANTY REGISTRATION

Your pump is covered by the enclosed Warranty. This warranty is
ONLY effective provided the warranty registration is completed and
returned to the Barnes® Pumps, Inc. service department.

IMPORTANT! If you have a claim under the provision of the warranty,
contact your local Barnes Pumps, Inc. Distributor,

WARNING !

Products Returned Must Be Cleaned, Sanitized, Or Decontaminated
As Necessary Prior To Shipment, To Insure That Employees Will
Not Be Exposed To Health Hazards In Handling Said Material. All

Applicable Laws And Regulations Shall Apply.

RETURNED GOODS POLICY

RETURN OF MERCHANDISE REQUIRES A "RETURNED GOODS AUTHORIZATION".
CALL THE FACTORY SERVICE MANAGER, (513) 773-2442 FOR RGA NUMBER.

RETURN OF EQUIPMENT: No equipment shall be returned to us without first obtaining a written Returned
Goods Authorization and shipping instructions from us. The returner must prepay the charges in full for
transportation to our factory. Credit allowed for new, undamaged equipment of current standard design will
be 80% of the invoiced price or current billing price, whichever is less. Equipment which has been used,
however slight, will not be accepted.

Authorization will not be given for return of equipment,

(1) which would, in our opinion, result in an excess in the amount of stock we normally carry,

(2) not invoiced within the last 12 months, or

(3) which is non-standard and manufactured specificaily to a buyer's specifications. For non-standard
equipment not of our manufacture, the only credit allowed will be such credit as may be allowed by the
manufacturer of such equipment.

Equipment must be returned within 30 days of the issuance of the Returned Goods Authorization. No
item with a net value of less than $35.00 will be authorized for return. Unauthorized retums may be
refused and\or returned freight collect.
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BARNES
Limited Warranty

We warrant to our immediate customer and to the ultimate consumer that products of our manufacture will be free of defects
in material and workmanship under normal use and service for the following time periods, when installed and maintained in
accordance with our instructions.

Pump Products: One (1) year from date of installation or (24) twenty-four months from date of shipment, whichever occurs
first. Cleaning Products: Twelve (12) months from date of installation or eighteen (18) months from date of shipment,
whichever occurs first. As used herein, “the ultimate consumer” is defined as the purchaser who first uses the product after
its initial installation or, in the case of product designed for non permanent instaliation, the first owner who used the product.
Itis the purchaser's or any sub-vendee's obligation to make known to the ultimate consumer the terms and conditions of
this warranty. This warranty gives you specific legal rights, and there may also be other rights which vary from state to state.
In the event the product is covered by the Federal Consumer Product Warranties Law (1) the duration of any implied
warranties associated with the product by virtue of said law is limited to the same duration as stated herein, (2) this warranty
is a LIMITED WARRANTY, and (3) no claims of any nature whatsoever shail be made against us, until the ultimate consumer,
his successor, or assigns, notifies us in writing of the defect, and delivers the product and/or defective part(s) freight prepaid
to our factory or nearest authorized service station. Some states do not allow limitations on how long an implied warranty
lasts, so the above limitation may not apply. THE SOLE AND EXCLUSIVE REMEDY FOR BREACH OF ANY AND ALL
WARRANTIES WITH RESPECT TO ANY PRODUCT SHALL BE TO REPLACE OR REPAIR AT OUR ELECTION, F.0.B.
POINT OF MANUFACTURE OR AUTHORIZED REPAIR STATION, SUCH PRODUCTS AND/OR PARTS AS PROVEN
DEFECTIVE. THERE SHALL BE NO FURTHER LIABILITY, WHETHER BASED ON WARRANTY, NEGLIGENCE OR
OTHERWISE. Unless expressly stated otherwise, guarantees in the nature of performance specifications furnished in
addition to the foregoing material and workmanship warranties on a product manufactured by us, if any, are subject to
laboratory tests corrected for field performance. Any additional guarantees, in the nature of performance specifications must
be in writing and such writing must be signed by our authorized representative. Due to inaccuracies in field testing if a conflict
arises between the results of field testing conducted by or for user, and laboratory tests corrected for field performance, the
latter shall control. Components or accessories supplied by us but manufactured by others are warranted oniy to the extent
of and by the terms and conditions of the original manufacturer's warranty. RECOMMENDATIONS FOR SPECIAL
APPLICATIONS OR THOSE RESULTING FROM SYSTEMS ANALYSES AND EVALUATIONS WE CONDUCT WILL BE
BASED ON OUR BEST AVAILABLE EXPERIENCE AND PUBLISHED INDUSTRY INFORMATION. SUCH
RECOMMENDATIONS DO NOT CONSTITUTE A WARRANTY OF SATISFACTORY PERFORMANCE AND NO SUCH
WARRANTY IS GIVEN,

This warranty shall not apply when damage is caused by (a) improper installation, (b) improper voltage (c) lightning (d) sand
or other abrasive material (¢) scale or corrosion build-up due to excessive chemical content. Any modification of the original
equipment will also void the warranty. We will not be responsible for loss, damage or labor cost due to interruption of service
caused by defective parts. Neither will we accept charges incurred by others without our prior written approval.

This warranty is void if our inspection reveals the product was used in a manner inconsistent with normal industry practice
and\or our specific recommendations. The purchaser is responsible for communication of all necessary information regarding
the application and use of the product. UNDER NO CIRCUMSTANCES WILL WE BE RESPONSIBLE FOR ANY OTHER
DIRECT OR CONSEQUENTIAL DAMAGES, INCLUDING BUT NOT LIMITED TO LOST PROFITS, LOST INCOME,
LABOR CHARGES, DELAYS IN PRODUCTION, IDLE PRODUCTION, WHICH DAMAGES ARE CAUSED BY ANY
DEFECTS IN MATERIAL AND\OR WORKMANSHIP AND\OR DAMAGE OR DELAYS IN SHIPMENT. THIS WARRANTY
IS EXPRESSLY IN LIEU OF ANY OTHER EXPRESS OR IMPLIED WARRANTY, INCLUDING ANY WARRANTY OF
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE.

No rights extended under this warranty shall be assigned to any other person, whether by operation of law or otherwise,
without our prior written approval.

BARNES PUMPS, INC. 420 Third Street. P.O. Box 603 « Piqua, Ohio 45356-0603




START-UP REPORT
FOR SUBMERSIBLE PUMPS

This report is designed to insure the customer that customer service and a quality product are the number one
pricrity with Barnes® Pumps, Inc. Please answer the following questions completely and as accurately as possible.
Mail this form to:

BARNES PUMPS, INC.
PARTS & SERVICE DEPT.
420 THIRD ST.

P.O. BOX 603
PIQUA, OHIO 45356-0603 U.S.A.
ATTN: SERVICE MANAGER

REPORTS THAT ARE NOT RETURNED CAN DELAY OR VOID WARRANTY.

1) Pump Owner's Name

Address _ o N L
Location of installation _ _ . L =
Person in Charge ___ _ Phone
Purchased From (Barnes Pumps' Representative/Distributor)

2) Barnes Pumps Modei Serial No. —
Part Number
Voltage _____ Phase ___ Hertz Horespower

Rotation; Direction of Impeller Rotation (Use C/W for clockwise, CC/W for counter-clockwise)
Method Used to Check Rotation (viewed from bottom)

Does impeller Turn Freeiy By Hand - YES NO
3) Condition Of Equipment GOOD FAIR POOR
Condition Of Cable Jacket GOOD FAIR POOR
Resistance of Cable Jacket GOOD _ FAIR POOR
Resistance of Cable and Pump Motor {measured at pump control)
Red-Black Ohms, Red-White ___ Ohms, White-Black Ohms
Resistance Of Ground Circuit Between Control Panel and Outside of Pump Ohms
MEG Ohms Check of Insulation:
Red to Ground White to Ground Black to Ground
4) Condition of Equipment At Start-Up: Dry Wet Muddy
Was Equipment Stored: Length of Storage:

Describe Station Layout

5) Liquid Being Pumped
Debris in Bottom of Station? __ o L o
Was Debris Removed In Your Presence?
Are Guide Rails Exactly Vertical?
Is BAF Stationary Installed Level?

6) Liquid Level Controls: Model
Is Control Installed Away From Turbulence
Operation Check:

Tip Lowest Float {stop float), All Pumps Should Remain Off.

Tip Second Float (and stop float), One Pump Comes On.

Tip Third Float (and stop float), Both Pumps On (alarm on simplex).

Tip Fourth Float (and stop float}, High Level Alarm On (emit on simplex).

If not Barnes level controls, describe type of controls
Does liquid level ever drop below volute top?




7) Barnes Pumps Control Panel Part No___ —_— — -
Number of Pumps Operated 8y Control Panel ___ T

NOTE: At no time should holes be made in top of control panel, uniess proper sealing devices are utilized. -
Contrel Panel Manufactured By Others:

Company Name

Modei No.

Short Circuit Protection Type

Number and Size of Short Circuit Device(s) Amp Rating
Overload Type Size Amp Rating

Do Protective Devices Comply With Pump and Motor Amp Rating
Are All Contections Tight?
Is The Interior of The Panel Dry? _ . __ _

8) Electrical Readings:

Single Phase:;

Voltage Supply at Pane! Line Connection, Pump Off, L1, L2
Voltage Supply at Panel Line Connection, Pump On, L1, L2

Amperage: Load Connection, Pump On, L1 L2

Three Phase:

Voltage Supply at Panel Line Connection, Pump Off, L1-L.2 L2-L3 L3-L1
Voltage Supply at Panel Line Connection, Pump On, L1-12 __ __ _  L2-13 L3-L1
Amperage, Load Connection, Pump On, L1 L2 L3

9) Final Check:

Is Pump Seated On Discharge Properly? Check for Leaks?

Does Check Valves Operate Properly?

Flow; Does Station Appear To Operate At Proper Rate Pump Down Time L
Noise Level High Medium Low

Comments:

10} Equipment Difficulties During Start-Up:

11) Manuals:
Has Operator Received Pump Instructions and Parts Manual?
Has Operator Received Electrical Control Panel Diagram?

Has Operator Been Briefed On Warranty?
Address of Local Barnes Pumps Representative/Distributor

12) | Have Received The Above Information {Name of Operator)
Name of Company

Date

| Certify This Report To Be Accurate (Name of Start-Up Person)
{(Employed By)

Date

Date and Time of Start-Up
Present At Start-Up:

() Engineer _
() Contractor

Operator
Other

. ()
()
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IMPORTANT !
WARRANTY REGISTRATION

Your pump is covered by the enclosed Warranty. This warranty is
ONLY effective provided the warranty registration is completed and
returned to the Barnes Pumps, Inc. service department. Review the
form below and fill in all information.

IMPORTANT! If you have a claim under the provision of the warranty,
contact your local Barnes Pumps, Inc. Distributor.

FOLD HERE

--------------------------------------------------------------------------------------------------------------

** IMPORTANT | **
THIS FORM MUST BE RETURNED TO VALIDATE THE WARRANTY

WARRANTY REGISTRATION

CUSTOMER'S NAME _ DATE INSTALLED _

ADDRESS L - o
CITY STATE ziP

PHONE # FAX #

DEALER’S NAME

CITY STATE ZIP

PUMP MODEL NO. SERIAL NO. VOLTAGE

PART NO.




FOLD HERE AND TAPE, DO NOT STAPLE

------------------------------------------------------------------------------------------------------------ -

BARNES PUMPS, INC.
SERVICE DEPARTMENT
420 THIRD STREET
P.O. BOX 603
PIQUA, OHIO
45356-0603 - U.S.A.



IMPORTANT

BARNES

INSTALLATION MANUAL
Package System with
Float Switches & Direct Burial Cable

@ Underwriters Laboratories Inc ®
File No. E151564

Read all instructions in this manual before aperating pump
As a result of Barnes ' Pumps constant product improvement program, producst changes

may occur. As such Barnes Pumps reserves the night to change product without prior
written notification

CRANE

PUMPS & SYSTEMS

Barnes Pumps, Inc. A
420 Third Street/P.Q. Box 603

Piqua, Ohio 45356-0603

Phone: (513) 773-2442 Form No. 088314-0195
Fax: (513) 773-2238
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SECTION A: GENERAL INFORMATION

A-1) RECEIVING:
Upon receiving the Basin Package System, it should be inspected for damage or shortages. If damage has
occurred, file a claim immediately with the company that dellvered the basin package.

A-2) STORAGE:
If Basin Packages are going to be stored make sure all outside openings are sealed, i.e. discharge coupling,
electrical coupling (if equipped), etc., also secure access door or basin cover.

A-3) SERVICE CENTERS:
For the location of the nearest Barnes® Pumps Service Center, check your catalog, your Bames Pumps,
inc. representative or Barnes Pumps, Inc. Service Department in Piqua, Chio, telephone (513) 773-2442.

A-4) UNPACKAGING:

Before installing Basin Package remove the tape from all outside openings, discharge coupling, electrical
inlet (if equipped), etc. Remove basin cover on simplex or open access door on duplex units being careful
not to damage gasket, to unpackage anything that was secured for shipment.

A-5) LOCATION:

This basin system is intended for use with water, sewage and effluent applications. The standard basin is
vented, any alterations from the standard must be in accordance with local codes. This basin system is not
to be installed in locations in which the basin interior would be classified as a HAZARDOUS location in
accordance with NEC ANSI/NFPA 70-1984.

SECTION B: INSTALLATION:

B-1) BEDDING:

Prepare the hole to the proper depth. Add and level bedding of sand, select aggregate (pea gravel - See
Gravel Specifications ) of 4 to 6 inches or concrete pad or a concrete donut shall be laid before basin is
lowered into the ground. The aggregate must conform to the bottom of the basin and reach a compaction of
85% Standard Proctor Density. See Figure 1.

GRAVEL SPECIFICATION:

1. A naturally rounded aggregate is
required, clean and free flowing with
particle size not less than 1/8"or more
than 3/4" in diameter. Use this
description when specifying or ordering
because material is known by different
names in different areas. This material
is commonly called pea gravel.

2. Stone or gravel crushing with angular
particle size not less than 1/8" or more
than 1/2" diameter washed and free
flowing is acceptable as an alternate
material. This material must meet
ASTM C-33 paragraph 9.1 requirements
for quality and soundness.

BEDDING

= i
E] l |—l T T TP — LA r;m 4" 70 6'
IIEIIIEIII-EIII_:_IIIEHIEIIEHIEIHEHIE !

=D I e = T =

'HE‘ ¢ PR .

Figure 1



LIFTING HARNESS

]

1 |H
I l |H BASIN
IE b I

i_U BASIN |||

| “I

1 BALLAST I

| SUPPORT |

FLANGE BALLAST

H 1 SUPPORT

|—= — FLANGE

dll I

m' IW ~ L,

I . - =l SSN;;iI: 0

T =i e =TT
Figure 2 Figure 3

B-2) PLACING STATION INTO HOLE:

Lifting the basin system, into place be done with a cloth or nyion type strap around basin or by a lifting hamess
connected to eyebolts that are set into the concrete pad that is connected to basin by anchor bolts. Never use chain
or cable type lifting device around outer basin. This can and may create a fracture in the fiberglass, See Figures 2
and 3.

Lower the basin, centering into the hole. A minimum clearance of 4 to 6 inches should be maintained between the
tank wall and the surrounding earth. All OSHA procedures should be followed regarding installation of basin. The
basin must be leveled after placement. At this time anchor the basin to the concrete pad if required by specifications.

B-3) LOCATING & INSTALLING INLET AND DISCHARGE:

B-3.1) Adapt-A-Flex® INLET:

The Adapt-A-Flex fitting for the inlet must be installed.

1. Find the location where the center of the coupling will be positioned on basin. Consult specifications for this
location.

2. Using a hole saw, cut the hole in the basin. Refer to the chart below for hole size.

3. Install Adapt-A-Flex fitting in the opening. See Figure 4.

| Adapt-A-Flex Size Hole Size
1-1/4 3
1-1/2 3
2 3
3 4"
4 5"
6 7"




SIDE VIEW OF ADAPT-A-FLEX
BEFORE PIPE INSERTION.

SIDE VIEW OF ADAPT-A-FLEX
AFTER PIPE INSERTION.

—sl}— PIPE

\~ ADAPT-A-FLEX

POSITIVE WATER &
vAPOR SEAL ON PIPE
SURFACE.

POSITIVE WATER & VAPOR
SEAL ON SIDEWALL OF BASIN

NOTE: Schedule 40 and SDR35 pipe require different sizes of Adapt-A-Flex fittings. Check to be sure the
inlet pipe matches the Adapt-A-Flex fitting supplied.

All discharge and inlet lines should now be connected. To install the inlet pipe into the Adapt-A-Flex fitting,
chamfer the end and lube the pipe with soapy water for ease of installation, see Figure 4. An QOPTIONAL
Adapter or Caulking hub may be used in place of the Adapt-A-Flex fitting, see Sections B-3.2 and B-3.3.

B-3.2) FLANGE ADAPTER INLET, (OPTIONAL):

The plastic flange adapters are used with schedule 40 pipe, to install, (See Figure 5)

1.

[0

O~ O AW

Find the location where the center of the coupling will be positioned on basin. Consult specifications
for this location.

. Using a hole saw, cut the hole in the basin to accept the back (the portion that will be going inside the

basin), outside diameter of the flange adapter.

. Place flange adapter on basin wall and drill mounting holes in basin wall to match flange adapter base.
. Apply gasket to back of plate, and mount plate on basin.

. Insert bolts, washers and nuts through basin wali intc adapter base, and tighten.

. Remove flange and ¢-ring from adapter and place over pipe.

. Insert pipe through base and align flange to bolts on base.

. Tighten bolts for seal.

FLAT WASHER 7 '
CAP SCREW tock wasier  QPTIONAL Flange Adapter
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SIDE VIEW, BASIN WALL

/

Figure 5



B-3.3) CAULKING HUB INLET, (OPTIONAL):
The hubs can be used with schedule 40 pipe, to install, (See Figure 6)
1. First locate where the inlet will be. Consult specifications for this location.
2. Using a hole saw, cut the hole in the basin to the inside diameter of the hub.
3. Place hub on basin wali and drill mounting holes in basin.
4. Apply gasket to back of hub, and mount hub on basin.
5. Insert bolts, washers and nuts through basin wall and hub, and tighten.
6. Insert pipe into hub and caulk.

OPTIONAL Cualking Hub:

NNAN PANNNNNNNNY

PIPE
FLAT WASHER

CAP SCREW ;
201
AN\
7%
4 HEX NUT
4 LOCKWASHER
%
4 CAULKING HUB
Figure 6 \_ GASKET
9 SIDE VIEW, BASIN WALL

Next locate and mount electrical control panel, and run cable to the basin package.

CAUTION !
All model pumps and control panels must be properly connected and properly grounded
per the National Electricail Code, state, and local codes. Improper grounding voids
warranty.

NOTE: A proper motor controller must be provided that is compatible with the pump (s) being installed.
(Motor Controller is part of control panel when factory supplied.)



CONTROL/JUNCTION BOX ;

}— DIRECT BURIAL CABLE
CABLE GRIPS

—

6"- 8" Approx.

BASIN WALL

B-4) BACKFILLING & INCOMING CABLE LOCATION:

B-4.1) Direct Burial Cable with Cable Grips:
Backfill and compact to a convenient level to work around top of basin. Locate and drill 7/8" diameter
holes for the Direct Burial cable grips in the basin wall. Feed the direct burial cable through the cable
grips and into the junction box and tighten the grips on the box and the basin. It is important to leave
enough cable slack between the junction box and basin wall to form a drip loop (See Figures 7).

B-4.2) Direct Burial Cable with Conduit Coupling:
Backfill and compact to a convenient level to work around top of basin. To install an OPTIONAL conduit
coupling (see Figure 8),
1. Find the location where the center of the coupling will be positioned on basin.
2. Using a hole saw, cut the hole in the basin to the outside diameter of the coupling being installed.
3. Place coupling on basin wall and drill mounting holes in basin.
4. Apply gasket to back of coupling, and mount coupling on basin.
5. Insert boits, washers and nuts through basin wall and coupling, and tighten.

PTI i ion: I
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3\ DIRECT BURIAL CABLE

CABLE GRIPS

f / CONDUIT COUPLING
5 © i
! 5
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t
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DRIP LOOP — Figure 8
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After coupling has been installed, run the direct burial cable through the coupling and into the junction box
and tighten the grips on the box. It is important to leave enough cable siack between the junction box and
basin wall to form a drip loop (See Figures 8). See Section B-6 for sealing of junction box.

Finish backfill and compaction, (See Figure 9) at least 4 inches, preferably 6 inches of aggregate should
be placed in layers around the entire periphery of the basin in the ground, being careful not to damage or
loosen any connections. To prevent the basin from fioating upward when the ground water is high, a weight
of 63 pounds per cubic foot of basin volume, must anchor the basin in place. This can be done by fastening
the ballast support flange to a concrete pad or donut, or by adding the equivalent amount of gravel to the

surrounding basin area.

CAUTION !

In freezing conditions backfill must be dry and free of ice.

DO NOT use backfill materials other than those specified above. In areas where specified materials are not
available contact Barnes Pumps, Inc. for information on approved alternate materials.

The basin warranty is automaticaily voided if other than approved bed and backfill materials are employed

without advance written approval.



B-5) PUMP INSTALLATION:
First attach lifting rope or chain to the pump (See Figure 10).

Remove basin cover or open access door, lower pump and  Rgpe or Chain
movable assembly, utilizing the lifting chain or rope, down the

rail slowly, (DO NOT DROP), not to exceed a decent speed of

two (2) inches per second or ten (10) feet per minute.

CAUTION!
Risk of Electrical Shock. DO NOT Lower Pump By
The Power Cord.

NOTE: A hoist or crane may be used in lowering and removing
the pump. Center the pump under the hock so that the pump
can be lifted straight up. Lifting a pump that is not centered will
create side pulls which may strain the crane and/or cause the
pump to bind in the guide rail. Follow all general precautions in
the crane’s manual when installing and operating the crane.

See Figure 11. Figure 10
CORRECT INCORRECT

Figure 11



B-6) JUNCTION BOX CONNECTIONS:

IMPORTANT |
Check To Be Certain That All Power Is Off.

IMPORTANT !
All connections inside this tank and/or junction box, must be made with "UL" listed water
tight connectors.

CAUTION |
This unit may have more than one connection to the source of supply. To reduce the risk
of electric shock, disconnect all such connections before servicigg.

Wire Size: - Consult a qualified electrician for proper wire size. See Pump Manual for electrical information.

For OPTIONAL conduit from the basin to the motor controller, it is recommended that a packing material
be used in the conduit line, placed around the wires, either at the motor controller or at the conduit coupling
to help prevent gases from entering the motor controller. It is very important to keep the conduit line dry and
free from moisture during this process.

Remove junction box cover to connect pump, sensor and control cords to incoming direct burial cables.
Refer to Figures 12 through 19 for your particuiar pump type and configuration. NOTE: figures 12 through
19 are for iltustration purposes only, cord locations and junction box design may vary.

B= Black, OR = Orange {or BL= Blue), R= Red, G= Green, W=White.

To make wire connections, use the appropriate size wire nut. It is then recommended to, but not limited to
one of the following.

1.) Apply dielectric grease to each connection or

2.) Use 3M® SCOTCHRAP™ tape around each connection, molding the tape around the wires, then
apply PVC electrical tape around each connection, or

3.) Apply a CLEAR Silicon Rubber Sealant by DAP®, GE®, Dow Coming®, etc., then wrap with
electrical tape.

B-7) LEVEL CONTROLS:
The level controls are to be supported by a ficat pole (or optional cable rack) that is attached to the rail
assembly. Floats may be adjusted by loosening the cable ties on the fioat pole (or by loosening the cord
grips on the cable rack). Floats are factory adjusted before shipment, re-adjustment may be requnred for
your particular installation.

IMFORTANT !
Bottom float for "OFF” or "LOW LEVEL ALARM", must be a min. of 10"
from bottom of basin to weight on suspended float, or to cable tie on pole mounted float.

Be certain that the level controls cannot hang up or foul in it's swing .

10



Float Pilot Switch Rating: 4.5A @ 115 Volts, 1/2 HP.
2.2A @ 230 Volts, 1/2 HP.

NOTE: Float switch activates pump contactor only and does not switch pump directly.
OPERATION SEQUENCES:

Three float switches are normally supplied with simplex systems and four with duplex systems. The lowest
switch is for PUMP(s) OFF, the next highest for PUMP ON for simplex and LEAD PUMP ON for duplex, the
third at still higher level for ALARM ON far simplex and LAG PUMP ON for duplex, and the fourth at the
highest level for ALARM ON for dupiex systems.

The level controls are normally open, unless otherwise specified. As the wet well level rises, the OFF float
switch closes. As level continues to rise, the lead ON switch closes, completing the pitot circuit to start the
lead pump. When the lead pump lowers the level and the lead ON switch opens, no action occurs due to a
latching contact which keeps the circuit energized until the level is lowered to the point at which the pump
OFF switch opens.

The float switches are to be connected to the pump control relay (s) in the pump motor controller.

B-7) TESTING:

After the wiring has been completed and pump has been lowered into the basin, it is advisable to check the
system for proper operation and inlet and discharge line for leaks both inside and outside of basin. This is
accomplished by filling the basin with liquid and allowing the pump to operate throughout it's pumping cycle.
If pump does not operate properly, check the TROUBLE SHOOTING guide in pump manual. If lines are
leaking, check for damage and/or proper seal and tightness.

1



SIMPLEX - 115/230 Volt, 1Ph, PSC Motors

With 3 wire Pump Power Cable and 3 Floats.
(PSC = Permanent Split Capacitor)
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DUPLEX - 115/230 Volt, 1Ph, PSC Motors

With Two 3 wire Pump Power Cable and 4 Floats.
(PSC = Permanent Split Capaciter)
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SIMPLEX - 200-230Volt, 1Ph & 200-230/460Volt, 3Ph

With 4 wire Pump Power Cable, 3 Floats and *Control Cable.
{*Control Cabie may not be used on all Pump Models.)
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DUPLEX - 200-230Volt, 1Ph & 200-230/460Volt, 3Ph

With Two 4 wire Pump Power Cables, 4 Floats and Two *Control Cables.
(*Control Cables may not be used on all Pump Models.)
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SIMPLEX - 230Volt, 1Ph

With 5 wire Pump Power/Moisture Sensor Control Cable and 3 Floats.
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DUPLEX - 230Volt, 1Ph

With Two 5 wire Pump Power/Moisture Sensor Control Cables and 4 Floats.
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FROM FLOATS

*OPTIONAL 2 wire Temperature Control Cable.
FROM PUMP

With 5 wire Pump Power Cable, 3 Floats and with

SIMPLEX - 200-230Volt, 1Ph.
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DUPLEX - 200-230Volt, 1Ph.

With Two 5 wire Pump Power Cables, 4 Floats and with

Two *OPTIONAL 2 wire Temperature Control Cables.
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PACKAGE SYSTEM MODEL NOMENCLATURE

The following model nomenclature is used for most Basin Package Systems.

EXAMPLE MODEL: 3660DSRS

BASIN DIAMETER
24"
30" ARRANGEMENT
36"
49" S = SIMPLEX, 1-1/4"
48" D = DUPLEX, 1-1/4"
80" T = TRIPLEX, 1-1/4"
70" LS = LARGE SIMPLEX, 2"
LD = LARGE DUPLEX, 2"
LT = LARGE TRIPLEX, 2"
36 60 D SRS
BASIN DEPTH
48" DESIGN
gg.. SRS = STAINLESS RAIL SYSTEM (CHANNEL)
g4" PRS = PIPE RAIL SYSTEM
96" FHS = FLEX HOSE SYSTEM
108"
120"

20



IMPORTANT !
WARRANTY REGISTRATION

Your pump is covered by the enclosed Warranty. This warranty is
ONLY effective provided the warranty registration is completed and
returned to the Barnes Pumps, Inc. service department. Review the
form below and fill in all information.

IMPORTANT! If you have a claim under the provision of the warranty,
contact your local Barnes Pumps, Inc. Distributor.

WARNING !

Products Returned Must Be Cleaned, Sanitized, Or Decontaminated
As Necessary Prior To Shipment, To Insure That Employees Will
Not Be Exposed To Health Hazards In Handling Said Material. All

Applicable Laws And Regulations Shall Apply.

RETURNED GOODS POLICY

RETURN OF MERCHANDISE REQUIRES A "RETURNED GOODS AUTHORIZATION".
CALL THE FACTORY SERVICE MANAGER, (513) 773-2442 FOR RGA NUMBER.

RETURN OF EQUIPMENT: No equipment shall be retumed to us without first obtaining a written
Returned Goods Authorization and shipping instructions from us. The returner must prepay the charges
in fuli for transportation to our factory. Credit allowed for new, undamaged equipment of current standard
design wili be 80% of the invoiced price or current billing price, whichever is less. Equipment which has
been used, however slight, wili not be accepted.

Authorization will not be given for return of equipment,

(1) which would, in our opinion, resuit in an excess in the amount of stock we normally carry,

(2) not invoiced within the last 12 months, or

(3) which is non-standard and manufactured specifically to a buyer's spec:f cations. For non-standard
equipment not of our manufacture, the only credit allowed will be such credit as may be allowed by the
manufacturer of such equipment.
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BARNES
Limited Warranty

We warrant to our immediate customer and to the ultimate consumer that products of our manufacture will be free of
defects in material and workmanship under normal use and service for the following time periods, when installed and
maintained in acgordance with our instructions.

Pump Products: One (1) year from date of installation or (24) twenty-four months from date of shipment, whichever occurs
first. Cleaning Products: Twelve (12) months from date of instaliation or eighteen {(18) months from date of shipment,
whichever occurs first. As used herein, "the ultimate consumer” is defined as the purchaser who first uses the product
after its initial installations or, in the case of product designed for non permanent installation, the first owner who used the
product. It is the purchaser’s or any sub-vendee's obligation to make known to the ultimate consumer the terms and
conditions of this warranty. This warranty gives you specific legal rights, and there may also be other rights which vary
from state to state. in the event the product is covered by the Federal Consumer Product Warranties Law (1) the duration
of any implied warranties associated with the product by virtue of said law is limited to the same duration as stated herein,
(2) this warranty is a LIMITED WARRANTY, and (3) no claims of any nature whatsoever shall be made against us, until
the uitimate consumer, his successor, or assigns, notifies us in writing of the defect, and delivers the product and/or
defective part(s) freight prepaid to our factory or nearest authorized service station. Some states do not allow limitations
on how long an implied warranty lasts, so the above limitation may not apply. THE SOLE AND EXCLUSIVE REMEDY
FOR BREACH OF ANY AND ALL WARRANTIES WITH RESPECT TO ANY PRODUCT SHALL BE TO REPLACE OR
REPAIR AT OUR ELECTION, F.O.B. POINT OF MANUFACTURE OR AUTHORIZED REPAIR STATION, SUCH
PRODUCTS AND/OR PARTS AS PROVEN DEFECTIVE. THERE SHALL BE NO FURTHER LIABILITY, WHETHER
BASED ON WARRANTY, NEGLIGENCE OR OTHERWISE. Unless expressly stated otherwise, guarantees in the nature
of performance specifications fumished in addition to the foregoing material and workmanship warranties on a product
manufactured by us, if any, are subject to laboratory tests corrected for field performance. Any additional guarantees, in
the nature of performance specifications must be in writing and such writing must be signed by our authorized
representative. Due to inaccuracies in field testing if a conflict arises between the results of field testing conducted by or
for user, and laboratory tests corrected for field performance, the latter shall control. Components or accessories suppiied
by us but manufactured by others are warranted only to the extent of and by the terms and conditions of the original
manufacturer's warranty. RECOMMENDATIONS FOR SPECIAL APPLICATIONS OR THOSE RESULTING FROM
SYSTEMS ANALYSES AND EVALUATIONS WE CONDUCT WILL BE BASED ON QUR BEST AVAILABLE
EXPERIENCE AND PUBLISHED INDUSTRY INFORMATION. SUCH RECOMMENDATIONS DO NOT CONSTITUTE
A WARRANTY OF SATISFACTORY PERFORMANCE AND NO SUCH WARRANTY IS GIVEN.

This warranty shall not apply when damage is caused by (a) improper installation, (b) improper voltage (c) lightning (d)
sand or other abrasive material (e) scale or comosion build-up due to excessive chemical content. Any modification of
the original equipment will also void the warranty. We will not be responsible for loss, damage or labor cost due to
interruption of service caused by defective parts. Neither will we accept charges incurred by others without our prior written
approval.

This warranty is void if our inspection reveals the product was used in a manner inconsistent with narmal industry practice
and\or our specific recommendations., The purchaser is responsible for communication of all necessary information
regarding the application and use of the product. UNDER NO CIRCUMSTANCES WILL WE BE RESPONSIBLE FOR
ANY OTHER DIRECT OR CONSEQUENTIAL DAMAGES, INCLUDING BUT NOT LIMITED TO LOST PROFITS, LOST
INCOME, LABOR CHARGES, DELAYS IN PRODUCTION, IDLE PRODUCTION, WHICH DAMAGES ARE CAUSED
BY ANY DEFECTS IN MATERIAL AND\OR WORKMANSHIP AND\OR DAMAGE OR DELAYS IN SHIPMENT. THIS
WARRANTY IS EXPRESSLY IN LIEU OF ANY OTHER EXPRESS OR IMPLIED WARRANTY, INCLUDING ANY
WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE.

No rights extended under this warranty shall be assigned to any other person, whether by operation of law or otherwise,
without our prior written approval.

BARNES PUMPS, INC. 2a5 7t e s




IMPORTANT !
WARRANTY REGISTRATION

Your pump is covered by the enclosed Warranty. This warranty is
ONLY effective provided the warranty registration is completed and
returned to the Barnes Pumps, Inc. service department. Review the
form below and fill in all information.

IMPORTANT! If you have a claim under the provision of the warranty,
contact your local Barnes Pumps, Inc. Distributor.

FOLD HERE

--------------------------------------------------------------------------------------------------------------

* IMPORTANT ! **
THIS FORM MUST BE RETURNED TO VALIDATE THE WARRANTY

WARRANTY REGISTRATION
CUSTOMER’S NAME DATE INSTALLED -
ADDRESS
cITY STATE zp N
PHONE # FAX #
DEALER'S NAME
cITY STATE zIp
PUMP MODEL NO. SERIAL NO. VOLTAGE

PART NO.




FOLD HERE AND TAPE, DO NOT STAPLE

BARNES PUMPS, INC.
SERVICE DEPARTMENT
420 THIRD STREET
P.0. BOX 603
PIQUA, OHIO
45356-0653 - U.S.A.
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INSTALLATION & OPERATING INSTRUCTIONS

WARRICK
CONTROLS /

INSTALLATION INSTRUCTION

IMPORTANT: Completely read and thoroughly understand these
instructions before proceeding to install and wire the
control.

Mount centrolbox vertically on wall or other solid structure.
The maximum distance between the controlbox and the location
of the electrodes is determined by the sensitivity of the
Series 67 contrel(s). This information is supplied on Form
670.

INTRINSICALLY SAFE GENERAL INFORMATION

IMPORTANT: BEFORE PROCEEDING TO INSTALL AND WIRE THE ALARM
PANEL, READ AND THOROUGHLY UNDERSTAND THESE INSTRUCTIONS.

The following information should be used by experienced
personnel as a guide to the installation of intrinsically safe
alarm panels. Selection or installation of equipment should
always be accompanied by competent technical assistance. We
encourage you to contact Warrick or its local representative
if further information is required.

The control panel contains a U.L,. Listed interface relav with
Intrinsically Safe Sensing Circuits. The interface relay 1is
Associated Apparatus listed under Process Control equipment,
with Intrinsically Safe OQOutputs for Interface Into Division 1
Hazardous Locations. The circuits are to be connected to any
simple non-energy generating or storing device such as a
pushbutton, limit, float switch, or any Warrick electrode and
fitting assembly.

The control panel is preassembled and ready to wire. Locate
the panel in a non-hazardous area where an explosive
environment does not exist.

Cabinet and mounting plate to be connected to a good earth
ground. For additional guidance on "Hazardons Location
Installation,” and "Intrinsically Safe Devicesa,” consult
ANST/ISA standard RP 12-6 or NEC ARTICLES 500 through 516.

CAUTION:

[ WARRICK CONTROLS INC | CDN79Q
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INSTALLATION & OPERATING INSTRUCTIONS

Intrinsically safe wiring must be kept separate from
non-intrinsically safe wiring. Special procedures have been
followed during the manufacturing of these control panels to
insure proper spacings. Some models incorporate isolated
barriers or covers for this purpose.

A separate rigid metallic conduit should be used to enclose
the conductors of the intrinsically safe circuit. Multiple
runs of intrinsically safe wiring may be run in the same
conduit only where at least 0.25mm (0.010 inch) thick
insulation, suitable for the maximum temperature, is used on
each conductor. Refer to ANSI/ISA RP 12.6 for details.
Conduit or cable, containing the intrinsically safe wiring,
shall be sealed in accordance with the National Electrical
Code, NFPA No. 70, (approved sealing fitting}, where the
conduit enters or exits the hazardous locations.

INDUCTANCE AND CAPACITANCE: For intrinsically safe wiring use
16 AWG or 14 AWG TYPE THHN/THHW/THWN or MTW. Bv using these
types of wire in conjunction with a limitation on distance,
vou will not exceed the maximum capacitance or inductance for
field wiring.

Use the following chart as a guide for maximum total length of
all the intrinsically safe wiring {(of each conductor),
excluding any ground wiring.

WARRICK INTERFACE RELAY

MAXTMUM CABLE LENGTH
MODEL NUMBER HAZARDOUS LOCATIONS SHALL NOT EXCEED

Class I, Group C & D;
47 Series Class II, Group E, F & G 16,000

Class I, Group A,B,C & D
27 Series Class II, Group E, F & G 1000

Class I, Groups C,

D

?

67 Series Class II, Groups E, F, G 16,000
Class IIT, Division 1

NOTE:

.

(WARRICK CONTROLS. INC. |
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INSTALLATION & OPERATING INSTRUCTIONS

WARRICK
CONTROLS

Refer to Series 27, 47 and 67 data information for distance
recommendations so not to exceed the maximum capacitance or
inductance limitations of the control.

Circles with diagonals (0) on wiring diagram represent
terminals provided for external connections.

Connect terminal pair L1-L2 to A.C. supply line of electrical
characteristics indicated on data label.

Connect the pump motors leads to terminals B, Y and R of the
Start Capacitor terminals.

Connect the normally closed remote Shutdown contacts to
terminals 11 and 12.

Wiring must be provided to the electrodes as shown. The
electrode wiring should be thermoplastic insulated and be
installed in a separate dry metallic conduit. Terminal 9 must
be grounded to the vessel if metallic. If the electrode
fitting used has a metallic body and 1s supported directly
upon a metallic vessel, the ground connection is facilitated
by securing that end of the ground conductor beneath the head
of one of the screws which fasten the terminal housing to the
body of the fitting. When the vessel is non-metallic,
terminal 9 must be connected to an additional electrode of
length equal to or longer than, the longest electrode.

Connect the HIGH/LOW Level contacts located between terminals
3 and 4 to the Auto Dialer.

CPERATING INSTRUCTIONS

A Hand-Off-Automatic selector switch is provided for the motor
so that it can be operated by hand, automatically or turned
off. This switch will normally be in the AUTO position and
operation will then be as follows.

With the Remote Contacted located between terminals 11 and 12
closed, the pump will be started when the level rises to
electrode C and will continue in cperation until the level is
reduced below electrode B.

A green PUMP RUNNING light is provided on the door of the
controlbox and will be energized when the pump(s) is

\

[ WARRICK CONTROLS, INC. | QRA7979
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operating.

Should the level rise to electrode D, a red alarm light will
energize and the contacts located between terminals 2 and 4
will close.

Should the level recede below electrode A, a red alarm light
will energize and the contacts located between terminals 3 and
4 will close.

Also, if the level recedes below electrode A the pump will be
cutoff.

§ )
[ WARRICK CONTROLS, INC. SRAIA7Z728
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INTRODUCTION

|

SENSAPHONE MODEL 4100 CAPABILITIES

The Sensaphone model 4100 Is an electronic watchman. It monitors
specific environmental and operating conditions at your business facility
or remote property. The model 4100 Is equipped with sensors that
automatically monitor the following conditions:

4 AC electrical power--checks for power failure
and records the total amount of time the
power was off.

¢ Temperature--monitors temperature
between -20° F and +150° F, checks to see if
it exceeds or falls below user-programmed
high and low limits, states actual temperature.

+ High sound levels--such as smoke or burglar
alarms.

+ Battery--the condition of its battery back-up.
The Sensaphone model 4100 also has three digital alert inputs.
Attachable dry contact sensors (see Appendix C) monitor conditions at
the unit's location or other areas, such as:

¢ Intrusion into premises

¢ Water leaks or floods

+ Temperature in remote areas
The use of each alert input can vary widely. One example is as follows:

4 Input 1--Passive infrared sensor to detect
Intrusion

¢ Input 2--Humidistat to monitor relative
humidity.

+ Input 3-~Magnetic reed switch for a door.
The Sensaphone also has an auxiliary temperature terminal. An

auxiliary temperature probe can be attached to this terminal to monitor
temperature in a second location. This second temperature will not
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cause a dial-out, but will appear in call-in and alarm status reports.
Also, the auxiliary temperature terminal can be used as a fourth alert
input, but only if you are not using a second temperature probe. This
fourth alert input terminal will function exactly like the other three alert
input terminals.

The Sensaphone 4100 also giives you the ability to selectively disable
the alert inputs, plus the high temperature, low temperature, high
sound, and power failure monitors. When the monitor is disabled, the
Sensaphone will not dial-out with an alarm.

There is an output terminal on the 4100. You can wire a relay
(FGD-0012; see Appendix C) to the output terminal, then wire an alarm
horn or light to the relay. Whenever an alarm condition occurs, the
alarm horn/light will be activated.

All monitoring Is a continuous process. When a problem arises, the unit
will announce the alarm message locally for 30 seconds. It will then
activate the output device (if connected) and sequentially dial up to four
user-programmed telephone numbers with an alarm message. It will
state the existing problem, disconnect from the telephone line, then wait
for an acknowledging telephone call. The model 4100 will continue
dialing-out until ts message Is properly acknowledged.

You can also call-in to the model 4100 to get a status report on the
monitored conditions and listen-in through the provided microphone.

The model 4100 has a programmable keyboard security code, which
adds a measure of protection to the settings. When the security code
is entered, the keyboard Is locked. No one can change the user-
programmed data or turn off the unit without knowing the code to
unlock the keyboard.

The Sensaphone Model 4100 has non-volatile memory. When AC
power and the battery back-up fail, the unit will still retain all of its
programmed parameters, except for time, the security code, and the
power-off time accumulator.

THE SENSAPHONE MODEL 4100 OWNERS' MANUAL

This manual describes the features and operation of the Sensaphone
model 4100. It provides explanations, illustrations, and examples to
simplify its Installation and programming.

Read this manual over at least once and experiment with the
examples before starting your actual programming.
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INTRQDUCTION j

THE MODEL 4100 SPECIFICATIONS AND STATISTICS

SIZE
1014 inches high, 1014 inches wide, 4 inches deep.

HIPPING WEI
14 pounds

BATTERY SYSTEM

One 12 volt 1.9 Amp-hour sealed rechargeable battery with integral
charger is included. The battery back-up time Is approximately 8 - 10
hours with the AC power off. The battery will automatically be
recharged when the AC power Is restored, but it will take 48 hours for a
full charge. Pressin%OFF disconnects all functions, but the battery will
still be drained if AC power is removed. Battery service should be
performed by qualified personnel only.

AC CONNECTION

UL-listed Class 2 wall transformer with a six-foot cord. Converts 110
VAC, 60 Hz, 10 Watt input to 12 VAC, 60 Hz, 500 mA output.

TJELEPHONE CONNECTION

Standard modular connector (RJ11C) with a six-foot cord. Works with
standard systems that have pulse or tone dialing.

OPERATING CONDITIONS

The Sensaphone model 4100 should not be operated in temperatures
less than +40° F nor more than +120° F.

Do not use the model 4100 in an environment where it Is exposed to
fumes or corrosive vapors. They might damage the unit, causing it to
malfunction, and vold the warranty.

POWER SURGE PROTECTION

Your Sensaphone Model 4100 may be affected by power surges
through the telephone line or the 110 VAC power supply. Though the
4100 has built-in surge protection, we recommend that you obtain
additional protection for the 4100, and for any electronic
equipment which Is attached to your power supply and telephone
lines. This Is especlally Important if you live In a lightening-prone
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area. One protection device is the TRIPP LITE® "Isotel” Model IB-4. ltis
available through Phonetics (see Appendix C).

IMPORTANT!

The Sensaphone model 4100 should be periodically checked to ensure
proper operation in your particular installation. If you are using external
sensors, their operation must be checked periodically as well. The
system with its sensors (If any) should he COMPLETELY checked
monthly to ensure proper operation.

Always disconnect all telephone lines from wall outlets before servicing
or disassembling this equipment, or replacing batteries.

FCC REQUIREMENTS

The Sensaphone model 4100 complies with Part 68 of the FCC Rules.
Inside the unit's door is a label that contains, among other information,
the FCC Registration Number and the Ringer Equivalence Number
(REN). You must, upon request, provide this information to your
telephone company.

The REN is useful for determining the quantity of devices that you may
connect to your telephone line and still have all of those devices ring
when your telephone number is called. In most areas, the sum of the
RENSs of all devices connected to one line should not exceed 5.0. To
be certain of the number of devices that you may connect to your
telephone line, you should contact your local telephone company.

Should the Sensaphone mode! 4100 cause harm to the telephone
- network, the telephone company shali, if possible, notify you that
temporary discontinuance of service may be required. However, if
such action is necessary and prior written notice is not possible, the
telephone company may temporarily discontinue service without notice.
The telephone company may make changes In its communications
facllities, equipment, and operations J)roce ures, where such action is
reasonably required in the operation of its business and Is not
inconsistent with the rules and regulations of the Federal
Communications Commission.

The Sensaphone model 4100 should not be used on coin telephone
lines. Connection to party line service Is subject to state tariffs.

If trouble is experienced, disconnect the Sensaphone model 4100 from
the telephone line to determine If the unit is causing the malfunction. If
the model 4100 is determined to be malfunctioning, it should be

* trademark of Trippe Manufacturing Co. (Chicago, IL)
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discontinued until the problem has been corrected. We suggest that
you do the following:

1) Referto A%pendlces F, MAINTENANCE, and G,
TROUBLESHOOTING.

2) Carefully write down your observatlons of the
model 4100’s malfunctioning.

3) Call Phonetics' Technical Service at
1-215-558-2700 if any Instructions are not clear or
if you have any questions.

If your Sensaphone is programmed to dial to an emergency number
(i.e. the police}, you must do the following when testing:

1) Remain on the line and briefly explain to the dispatcher the
reason for the call before hanging up.

2) Perform such activities in the off-peak hours, such as early
morning or late evening.

PART 15 - This equipment has been tested and found to comply with
the limits for a Class B digital device, pursuant to Part 15 of the FCC
Rules. These limits are designed to provide reasonable protection
against harmful interference when the equipment generates, uses and
can radiate radio frequency energy and if not installed and used in
accordance with the instruction manual, may cause harmful
interference to radio communications. Operation of this equipmentin a
residential area is likely to cause harmful interference in which case the
user will be required to correct the interference at his own expense.



CHAPTER 1
INSTALLATION

MOUNTING THE SENSAPHONE MODEL 4100

The Sensaphone model 4100 is designed to mount on a wall using four
screws, recommended size #10. The mounting holes are in the back
panel of the unit and are accessible when the door is open (See Figure

1).

FIGURE 1: MOUNTING THE MODEL 4100

CAUTION

Do not remove the internal faceplate durinF installation or any other
time. The Sensaphone Model 4100 Is designed and manufactured for

ermanent mounting only. It should not be subjected to dynamic
oading, vibration, or impact. The Sensaphone Model 4100 must be
securely mounted to structures which will completely support the
weight and sustain all other forces which the enclosure and its
assembled equipment may impose.

«
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CHAPTER 1 INSTALLATION 7

POWER SUPPLY INSTALLATION AND TELEPHONE CONNECTION

After mounting the unit on a wall, plug the provided AC transformer into
any standard 110 VAC outlet (see Figure 2). The unit will say "Hello®,
and state any present alarms.

Next, plug the provided modular telephone Jack into any standard
modular telephone outlet (RJ11W for wall-mounted phones, RJ11C for
other f:hones). If you do not have a modular telephone extension at the
model 4100's location, contact your local telephone company to have
one installed (there is a nominal charge for this service). If you have
four-pin jacks, adapters are readily available to convert them to the
modular plugs. Contact your local telephone company or electronics
parts store.

IMPORTANT!

The Sensaphone model 4100 will operate with all standard telephone
systems that accept pulse or tone dialing.

Certain private telephone systems and public switching equipment may
not accept pulse and/or tone dialing, or may generate an unacceptable
ring signal. In those cases, a dedicated line may be required for the
41 Ogl. Consult the supplier of your telephone system if you encounter
problems.

The Sensaphone model 4100 cannot be used on an extension line to
dial its own telephone number. Also, it may not be installed on a party
line or pay telephone line.

CAUTION

Never install telephone wiring during a Iightnln? storm. Never install
telephone jacks In wet locations unless the jack Is specifically designed
for wet locations. Never touch uninsulated telephone wires or terminals
unless the telephone line has been disconnected at the network
interface. Use caution when installing or modifying telephone lines.
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FIGURE 2: PLUGGING IN THE AC TRANSFORMER AND THE TELEPHONE JACK

A

You should use power surge suppression devices on both the 110 VAC
power supply and the telephone line. Please refer to page 3 of the
INTRODUCTION for further information.

THE PERMANENT BATTERY

The model 4100 is equipped with a permanent 1.9 Am_l%-hour gelled
electrolyte battery with a constant trickle recharger. e battery Is
recharged whenever the AC transformer is plugged into an outlet.

A comrlete recharge will take approximately 48 hours. During that
interval, a status report may give the "Battery condition low" alarm
message.

THE BATTERY CONNECTION

Find the metal jumper that Is attached to terminal 16 (marked
BATTERY; see Figure 3) and the screw directly below it. Remove the
umper and attach it to BOTH BATTERY screws (terminals 15 and 16).

is will connect the rechargeable battery to the Sensaphone. When
the unit is in operation, thisiumper must be connected to terminal 15
and 16 to ensure battery backup upon a power failure.

To disconnect the permanent battery, just reattach the jumper to the
terminal 16 and the screw directly below it. If the unit is to be taken out
of operation for any period of time, the battery must be disconnected.

2298342222120 19¢2028°2000°909°90°90949%4¢92€99¢9¢0¢29¢¢€¢€¢CCQRCtCQqR Q000 H
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FIGURE 3: TERMINAL STRIPS

THE TEMPERATURE PROBE

The model 4100 provides a temperature probe, which is connected to
terminals 10 and 11. It is used to monitor the temperature at the
location of the sensor. The Sensaphone will check to see if it exceeds
user-programmed high and low limits. The temperature is also given in
a status report.

THE MICROPHONE

The Sensaphone Model 4100 provides a remote microphone probe,
which Is connected to terminals 13 and 14. It is used for both the high
sound level feature and the listen-in feature.

THE ALERT INPUTS

The Sensa%lone model 4100 has three digital alert input terminals (see
Figure 3). They are designated Inputs 1, 2, and 3.

An alert input can be used with any normally open (N.O.) or normally
closed SN.C.) dry contact device. Oﬁfn is when there is no contact and
closed is when a contact exists. e unit will adapt to N.O. or N.C.
senso:;(s})when the unit's 1.D. number is programmed (see Chapter 2,
page 30).
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NNECTING A SEN TO AN ALERT MINA

Each input consists of one screw, marked "INPUT (1, 2, or 3)." To the
right of the screw is a small number that designates the terminal
number. For example, Input 1 is terminal 3. You must determine which
sensor will be connected to each specific alert input. For types, refer to
Appendix C.

11 IMPORTANT !!!

Do not use sensors, switches, or relays that supply voltage or current
to the Model 4100.

Two wire leads are used to connect any monitoring sensor. Fasten one
Ibeau':l_I to the common and the other lead to the input terminal. Tighten
oth screws.

Sensaphone 4100
Monitoring System

mmmm PHONELICS, we.

F

FIGURE 4: CONNECTING A SENSOR TO AN INPUT TERMINAL

NOTE:

Any N.O. or N.C. sensor can be attached to the Sensaphone model
4100 using 22 ?‘auge wire. The sensor can be several hundred feet
from the unit. The total resistance of the circuit cannot be greater than
50 ohms. Use wire appropriate for the application.

.'OOQ"!'Q!O'O""QQQQQQQQQ‘0rococccccqcoancnnqn..d.k/
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CHAPTER 1 INSTALLATION 1 1

After all of the sensors are wired to the Sensaphone, and are in a
normal (OK) position, the ID number must be programmed. When the
ID number Is programmed, the Sensaphone scans all the alert inputs,
and whatever the unit sees at that time is the normal position for the
inputs. This will set the normality of all the alert inputs. See Chapter 2
page 30.

MULTIP. N NA

The Sensaphone model 4100 may have multiple sensors connected to
the same Input terminal. However, the normal condition for each
sensor on the same terminal must be identical (either N.O. or N.C.).

MULTIPLE NORMALLY CLOSED SENSORS

To connect multiple normally closed sensors to one input, wire them in
series. Fasten a lead from the first sensor to common. Connect the
other lead from the first sensor to one lead .from the next sensor.
Continue wiring sensors end-to-end until you have wired all of your
sensors. Wire the second lead from your last sensor to the input
screw. Refer to Figure 5.

@—!\—-M——M—

@—l Magnetic Reed Switches

(Normally Closed) in
Series Circuit

Alert Occurs When a
Switch Is Opened

FIGURE §: CONNECTING MULTIPLE N.C, SENSORS TO ONE INPUT TERMINAL

Multiple N.C. inputs are typlcally magnetic reed switches to monitor the
security of windows and doors.
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MULTIPLE NORMALLY OPEN SENSORS

To connect several normally open sensors 1o one input, wire them in
parallel. Fasten one lead from each sensor to a common. Wire the
second lead from each sensor to the corresponding input terminal (see

Figure 6).

3/

FIGURE 6: CONNECTING MULTIPLE N.O. SENSORS TO ONE INPUT TERMINAL

Multiple N.O. inputs are typlcally TEMP*ALERTs' to monitor the
temperature in several different locations simultaneously.

AUXILIARY TEMPERATURE/ALERT 4 TERMINAL

The auxiliary temperature terminal Is a dual purpose terminal. It can
function as either a status-only temperature input or a fourth dry
contact input. The auxillary temperature/alert sensor Is connected to
terminals 12 and 14, which are marked AUX TEMP and common,
respectively.

To wire the auxiliary temperature probe &FGD-OOOS). fasten one lead of
the temperature probe to the AUX TEMP screw and the other lead to
common. The auxiliary temperature Is only used In a status report
and It will not cause an alarm dlal-out. If you use the terminal with an
auxiliary temperature sensor, you cannot attach a dry contact sensor.

The terminal can be used as a fourth alert input terminal with a N.O. or
N.C. dry contact sensor. If the status of the sensor changes, the unit
will dial-out with the message "Alert condition four exists." To attach a
dry contact sensor, follow the instructions in the previous sections. |f
you use the terminal with a fourth dry contact sensor, you cannot
attach a temperature probe.

* trademark of Winland Electronics, Inc.
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THE OUTPUT TERMINAL

The 4100’s output is a TTL, low current signal. It can sink a maximum
of 10 mA and source a maximum of 1 mA. When the 4100 starts to dial-
out with an alarm message, it activates an output device. The output
will deactivate when the unit hangs up the phone.

The output terminal requires a relay to control devices such as a homn

or a light. We recommend that you use Phonetics' Output Controller

&FGD-UD‘I?). which was designed specifically for the 4100. Contact
honetics’ Sales Department at (610) 558-2700 for detalls.



CHAPTER 2
KEYBOARD OPERATIONS

The Sensaphone model 4100 stores the following important
programmable information in its memory.

4 Time

+ Four telephone numbers automatically called in emergencies
+ Tone or pulse dialing

¢ High and low temperature a!arm limits

+ Disabling the high and/or low temperature alarms

4 Number of rings before the Model 4100 answers the
telephone to give a status report

+ Length of the listen-in time

>

Disabling the high sound alarm
AC power failure recognition time
Disabling the power failure alarm
Disabling the alert inputs
Keyboard lock

The I.D. number

> = *+ * > »

Slléncing the local speaker during dial-out and call-in

Set these parameters using the keyboard on the front of your
Sensaphone model 4100 (see Figure 10‘.

The keys on the model 4100 are mentioned often In this chapter. In
text, the¥hwill always be symbolized by BOLDFACED, CAPITALIZED

letters. The sentence "Press SET, then SOUND" Is read as "Press the
keyﬂwith the word SET on It, then press the key with the word SOUND
on it."

||“".'OQQQ'O..'Q.Q.Q.Q..QQQQQ.Q........-.--..-..AAﬁl
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ﬁ e——
WHAT SENSOR
Is SET KEY ON/OFF
1 2 3 4
5 6 7 8
L TEMP || H TEMP || ELECT. SOUND
pausE | |9 0 ENTER
TONE
MUTE aM|| 1.D. RINGS PM
0 N 0 FF TEMP TIME

FIGURE 7: THE SENSAPHONE MODEL 4100 KEYBOARD

Several of the keys are multifunctional. In programming instructions,
only the word for the specific parameter being programmed will be
used. For example, the sentence "Press 9, then PAUSE." Is read as
“Press the ke{n_with 91.D. on It, then press the key with
PAUSE/TONE/MUTE/AM on it." The specific parameter will also be
boldfaced in the illustration. For example, "Press 9, then PAUSE."
would be shown as follows:

9 PAUSE
TONE
1.D. MUTE AM

Every time a key Is pressed to begin proghramming or interrogation, the
unit will beep. As data Is being entered, the Sensaphone will repeat the
number of the key pressed.

To beil'n programming your unit, make sure that the unit is installed
and ON.
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THE TIME

The Sensaphone Model 4100 has a built-in clock. When you first
power-up the unit, the time will be 12 AM. It will start to keep time from
12 AM, until you program the current time. Then the clock keeps time
from the new time. if the AC fails, the clock will continue to keep time
until the battery back-up falls. When both the power and the battery
back-up fail, the clock will reset to 12 AM. An incorrect time Is a good
indication that the power had failed.

| M

To set the time, press SET, followed by TIME. Enter the numbers for
the correct time. |f the time is AM, press AM, then ENTER. [f the time
is PM, just press ENTER.

For example, to set the time to be 8:45 AM, press the following keys:

SET TIME 8 4 5
SOUND L TEMP
PAUSE ENTER
TONE
MUTE AM PM

To set the time to be 2:00 PM, press the following keys:

SET TIME 2 0 0
RINGS RINGS
ENTER
PX
CHECKING THE TIME

To check the time, press WHAT IS, then TIME. The unit will say "The
time is (number, AM or PM).

WHAT TIME
IS

P.!IIE!!'!!'I!'I!'fillllll!iiiI(I|Iilll.l.!nn.-nnglg
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Referring to the two previous examples, the unit should respond with
“The time is 8:45 AM" and "The time is 2:00 PM," respectively.

THE TELEPHONE NUMBERS

The Sensaphone Model 4100 has the capability to store up to four, 32-
digit (or smaller} telephone numbers in its memory. These telephone
numbers are the alarm dial-out telephone numbers. They are known as
Phones 1, 2, 3, and 4. The telephone numbers are programmed in the
sequence In which you want to have them called. Therefore, the
number to be called first would be Phone 1, the number to be called
second would be Phone 2, et cetera. You can also program the
SeTsaphone to dial the Phone numbers using pulse (rotary) or tone
dialing.

IMPORTANT!

Try to avoid programming dial out phone numbers that might be
answered by an answering machine. There Is no electrical or
operational problem if an answering machine answers a phone call
made by the Sensaphone, but if all the dial-out phone numbers are
programmed to call answering machines, the unit can potentially dial
out forever, leaving the alarm situation unacknowledged.

Instruct key people at each telephone number location about the
Sensaphone Model 4100 and about what actions they should take i
called with an alarm. [f necessary, instruct switchboard operators to
handle alarm and acknowledgement calls. Do not have the alarm call
answered by a person who is unable to acknowledge the alarm or take
prompt, effective action to deal with the situation. If appropriate,
conduct periodic drills to familiarize personnel with the operation of the
unit.

In some areas, municipal service (i.e. police, fire, medical) will not
respond to automatic voice messages. Check with your local municipal
services.

1A TELEPHONE NUM

The Sensaphone can dial out using pulse dialing or touch-tones. It will
normally dial-out with pulse, but can be switched to touch-tones by
inserting TONE as the first digit of the telephone number. The
PAUSE/TONE/MUTE/AM key will only indicate tone dlalin? when it is
the first key of a telephone number. If PAUSE Is inserted In the middle
of a telephone number, it produces a 4-second pause during dial-out.

To set a telephone number, press SET, then the Phone number (1, 2,
3, or 4). Press TONE if the number should be tone-dialed. Press the
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keys corresponding to the digits of the telephone number. Finally,
press ENTER.

For example, to set Phone 1 as 1-215-555-8379, press SET, then 1.
Press the keys corresponding to the digits of the telephone number.
Finally, press ENTER.

SET 1 1 2 1
5 5 5 5 8
L TEMP || L TEMP || L TEMP || L TEMP SOUND
3 7 | 9 ENTER
ELECT. I.D. PM

To set Phone 2 as 1-215-555-9387 and tone-dialed, press SET, 2, then
TONE. Press the keys corresponding to the digits of the telephone
number. Finally, press ENTER.

SET 2 rause | |1 2
TONE
MUTE AM
1 5 5 5 5
L TEMP || L TEMP || L TEMP
9 3 8 7 ENTER
1.D. sounp || ELECT. PM
USING PAUSE

With some telephone systems, you must first dial an access number to
reach an outside line, then pause for the connection before dialing a
regular telephone number. The Model 4100 also has this capability.

The 4-second pause can be programmed as part of the telephone
number. To do so, press SET, and the Phone number (1, 2, 3, or 4)
(for a tone-dialed number, then press TONE). Next, press the keys
corresponding to the digit(s) of the access number, then press PAUSE.

0!"6"l""!""'l'l"l!!i‘!I||l!llll!lll‘l!l\(\i\
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Now press the keys corresponding to the digits of the regular
telephone number. Finally, press ENTER.

For example, to set Phone 3 so that the Model 4100 will tone-dial 9 to
access an outside line, wait 4 seconds for the dial tone, then tone-dial
555-4523, press the following keys:

SET 3 pavse | |9 PAUSE
TONE TONE
muTE aM|| I.D. MUTE AM

5 5 5 4 5
L TEMP || L TeEMP || L TEMP I TEMP
2 3 ENTER
PM
IN ND AND AST

When calling some phone systems or beeper systems, a pound tone or
an asterisk tone may be required. To incorporate a pound tone within
the dial-out phone number, press SET at the appropriate position within
the phone number. To incorporate an asterisk tone within the dial-out
phone number, press WHAT IS at the appropriate position within the
phone number.

DELETING A PHONE NUMBER

To delete a telephone number from memory, press SET, the Phone
number, then ENTER.

For example, to delete Phone 3 from memory, press the following keys:

SET 3 ENTER
PM

! l NE N

To check a telephone number, press WHAT IS, then the Phone
nurnlger you want to check. The Model 4100 will state the telephone
number.
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For example, to check Phone 1, press the following keys:

WHAT 1
IS

The unit will say “One, two, one, five, five, five, five, eight, three, seven,
nine.™

When you check a telephone number that is tone-dialed or has a
programmed pause, the Sensaphone will beep where the
PAUSE/TONE key was pressed. For example, to check Phone 2 in
SETTING A DIAL-QUT TéLEPHQNE HQMEEé. press WHAT IS then 2.
The Sensaphone will beep, then say "One, two, one, five, five, five, five,
nine, three, eight, seven.” Another example Is checking Phone 3 from

ING PA . Press WHAT IS, then 3. The Model 4100 will beep,
say “Nine,” beep agaln, then say "One, two, one, five, five, five, five,
four, five, two, three.

If there is no dial-out telephone number in the unit's memory, it will sa
"No number. For example, to check Phone 3 after it has been deleted,
press WHAT IS, then 3. The Model 4100 will say "No number.”

When you check a telephone number, you will also be told if the
corresponding Alert input is disabled (see page 28). That is, when you
press WHAT IS, then 1, the Sensaphone will say "Off" it Alert 1 is
disabled, then state Phone 1. If Alert 1 is enabled, the 4100 will just
state the Phone number.

THE TEMPERATURE LIMITS AND ALARMS

The temperature limits are the high and low readings at the temperature
probe which will cause the model 4100 to automatically dial-out with an
alarm message. The range of the temperature probe is -20* F to
+150°* F. The Model 4100 has default high and low temperature limits
of +98 F and +55 F respectively, until new ones are set.

HINT:

Do not set the limits too close to the normal room temperature. Minor
g?alnguetg in temperature would cause frequent and unnecessary alarm
al-outs.

"..'Q"..I...Q...I..u...l

cccacicsccscscscccqguegeeceeed
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PROGRAMMING THE HIGH TEMPERATURE LIMIT

The high temperature limit is the high_reading at the temperature probe
that will cause a dial-out. The model 4100's alarm message is "The
temperature is high.” Until you program In your own value, the unit has
a high limit of +100* F.

To program the high temperature limit, press SET, then H TEMP.
Press PAUSE Iif the limit Is negative. Next, press the keys for
temperature limit, then ENTER.

For example, to program the high temperature limit to be 94° F,
sequentially press the following keys:

6 9 4 ENTER

H TEMP I.D. PM

SET

THE HIGH TEMPERATURE ALARM

The high temperature alarm causes the model 4100 to dial-out when
the temperature exceeds the high temperature limit. It is automatically
enabled when the unit is initially activated.

To disable the high temperature alarm, press SENSOR ON/OFF and
H TEMP. The Sensaphone model 4100 will say “Off."

SENSOR 6
ON/OFF
H TEMP

To re-enable the high temperature alarm, press SENSOR ON/OFF,
then H TEMP. The unit will say "On."

H MPERA IMIT AND ALARM ST,

Check the programmed value of the high temperature limit and the
status of the alarm by pressing WHAT IS, then H TEMP.

WHAT 6
1s
H TEXP

|f the alarm has been disabled, the model 4100 will say "Off," then state
the programmed high temperature limit. If the alarm Is enabled, the unit
will just state the high temperature limit.
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Referring to the example in PR MMIN TH HI
TEMPgéATUHE LIMIT, the model 4100 will say "Ninety-four degrees."

PROGRAMMING LOW TEMPERATURE LIMIT

The low temperature Emit is the low reading at the temperature probe
that will cause a dial-out. The model 4100's alarm message is “The
temperature is low." Until you Erogram in your own value, the unit has
a low temperature limit of +10° F.

To program the low temperature limit, press SET, then L TEMP. Press
PAUSE if the limit is negative. Next, sequentially press the keys for the
temperature limit, then press ENTER.

For example, to set the low temperature limit to be -13° F, press the
following keys:

5 PAUSE 1 3
SET TONE
L TEMP || MUTE AM

ENTER
PM

W TEMPERATUR

The low temperature alarm causes the Sensaphone model 4100 to dial-
out when the temf:erature exceeds the low temperature limit. It Is
automatically enabled when the unit is Initially activated.

To disable the low temgeratura alarm, press SENSOR ON/OFF and L

TEMP. The model 4100 will say "Off."
SENSOR 5
ON/OFF
L TEMP

To re-enable the low temperature alarm, press SENSOR ON/OFF,
then L TEMP. The unit will say "On."

2299449111211 1911727719171221117:£€291917927922929999999194949% .%¢
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CHECKING LO TEMPERATURE LIMIT AND ALARM STATUS

Check the programmed value of the lo temperature limit and the
status of the alarm by pressing WHAT IS, then L TEMP.

WHAT 5
1S
L TEMP

If the alarm is disabled , the Sensaphone model 4100 will say “Off," then
state the programmed low temperature limit. Otherwise, the unit will
just state the lo temperature limit.

For example, to check the low temperature limit programmed in

PROGRAMMING THE LOW TEMPERATURE LIMIT, press WHAT IS,
then L TEMP. The unit will say “Thirteen degrees belo zero.”

OBTAINING A CURRENT TEMPERATURE REPORT
By pressing WHAT IS, then TEMP, you can find out the current

temperature at the temperature probe’s location. It is automatically
updated by the model 4100 as conditions change.

WHAT TEMP
IS

THE RINGS UNTIL ANSWER AND TAD COMPATIBILITY

The Rings Until Answer are the number of rings that must occur before
the Sensaphone model 4100 will answer the telephone in response to a
call-in. The number of rings can be from 1 to 199. Until you program

your own value, the Rings Until Answer is set to 4.

AMMI N

To program this number, press SET, then RINGS. Press the key(s)
corresponding to the number of rings desired, then press ENTER.

For example, to program the number of rings to be 12, press SET, then
RINGS, 1, 2, then ENTER.

0 1 2 ENTER

RINGS PM

SET
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TELEPHONE ANSWERIN ICE COMPATIBI

The Sensaphone model 4100 can be used on the same telephone line

with a telephone answering device (TAD), such as an answering
machine or modem.

HOW TO SET TAD

Program the number of rings until answer on the Sensaphone 4100
higher than that on your answering device. For example, set the
Sensaphone rings for 6 and the answering device rings for 4.

Set the TAD feature on. To enable the TAD, press SENSOR ON/OFF
and then TAD. The Sensaphone 4100 will say "On."

SENSOR RINGS
0O map
ON/OFF

This function Is automatically disabled when the unit Is initially activated.
If the unit is not going to be operated on the same phone line with
another answering device, there is no need to program the TAD.

To disable the TAD,&:'st repeat the above procedure so that the
Sensaphone says "Off."

HOW TAD WORKS
When calling in for g status report, your answering device will answer

the phone first, bypassing the Sensaphone. When Kou hang up and
call again within the next three minutes, the Sensaphone will answer on
the first or second ring, bypassing the answering device.

When acknowledging an alarm by calling back, the Sensaphone will
answer on the first or second ring.
CHECKING RINGS UNTIL ANSWERED AND TAD COMPATIBILITY

'&?Nté'\seck the number of Rings Until Answer, press WHAT IS, then

WHAT RINGS
0 T
1s

"..l.“.'."""'"‘"““Q;‘i‘“““'"“"“““‘\““n.
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It TAD is disabled, the model 4100 will say "Off," then state the Rings
Until Answer. If the TAD compatibility is enabled, the unit will just state
the Rings Until Answer.

Referring to the example in PROGRAMMING THE RINGS UNTIL
ANSWEE, model 4100 will say "Off. Twelve.”

MONITORING SOUND
The SOUND key has two functions. It is used to program the amount

of time you can listen-in through the microphone probe. It is also used
to disable the high sound alarm.

THE LISTEN-IN TIME

Listen-in time is the amount of time you can listen to the activities at the
microphone’s location. The range Is from 1 to 199 seconds. Until you
set the listen-in time, it will be 10 seconds.

PROGRAMMING LISTEN-IN TIME

Program the listen-in time by pressing SET, then SOUND. Next,
sequentially press the keys corresponding to the number of seconds of
listen-in time. Finally, press ENTER.

For example, to program the listen-in time to be 30 seconds, you would
sequentially press the following keys:

8 3 0 ENTER

BOUND RINGS PM

SET

THE HIGH SOUND ALARM

The high sound alarm causes the Sensaphone model 4100 to dial-out
when the current sound level suddenly exceeds the normal sound level.
This increased sound level must exist for at least ten seconds. The
alarm is automatically enabled when the unit Is initially activated.

To disable this function, press SENSOR ON/OFF, then SOUND. The
unit will say "Off."

SENSOR 8
ON/OFF
SOUND
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To re-enable the high sound alarm, press SENSOR ON/OFF, then
SOUND. The model 4100 will say "On.*

fIil)Jisgtli)Iing the high sound alarm will not affect the mode! 4100's listen-in
nction.

NG LI -IN TIM HIGH ND A

To check the duration of listen-in time and the status of the high sound
alarm, press WHAT IS, then SOUND.

WHAT 8
1s

BOUND

if the alarm is disabled, the mode! 4100 will saY *Off," then state the
{{sten-in time. If the alarm is enabled, the unit will just state the listen-in
ime.

Referring to the example in ' ISTEN-IN TIME, the
model 4100 will say “Thirty seconds.”

AC POWER FAILURE

The ELECT. key has two functions. It is used to program the amount
of continuous time a power failure must exist before causing an alarm
dial-out. It is also used to change the on/off status of the power failure
alarm.

POW AILURE R NITION

The reco?nition time is the amount of continuous time (in seconds) that
a power failure must exist before causing an alarm dial-out. It can be
from 1 to 199 seconds. If You do not program a recognition time, the
Sensaphone model 4100 will automatically set it to be 100 seconds.

PROGRAMMING THE RECOGNITION TIME

To program the recognition time, press SET, then ELECT.
Sequentlally press the keys corresponding to the number of continuous
seconds an AC power fallure should exist before a power fallure dial-
out. Finally, press ENTER.

For example, to set the recognition time to be 120 seconds,
sequentially press the following keys:

o
o
o=
N
o
P
o
o
os
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7 1 2 0

ELECT. RINGS

BET

ENTER

AC POWER FAILURE ALARM

The power failure alarm causes the model 4100 to dial-out when the AC
power fails for a user-programmed period of time (see AC POWER
FAILURE RECOGNITION TIME). It is automatically enabled when the
unit is initially activated.

To disable the power failure alarm, press SENSOR ON/OFF, then
ELECT. The unit will say “Off."

SENSOR 7
ON/OFF
ELECT.

To re-enable the AC power failure alarm, press SENSOR ON/OFF,
then ELECT. The model 4100 will say "On.”

HECKING R NITION TIME AND ALARM

Check the recognition time and the power failure alarm status by
pressing WHAT IS, then ELECT.

WHAT 7
1s

ELECT.

if the alarm is turned off, the model 4100 will say "Off," then state the
recognition time. If the alarm is turned on, the Sensaphone model 4100
will just state the recognition time.

Referring to the example in RAMMIN N
TIME, the unit will say “One hundred-twenty seconds.”
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POWER-QFF TIME A MU

Each time the AC power fails, the Sensaphone accumulates the time in
its memory. It then will state the total amount of time the power has
failed In its status report (see page 34). The off-time accumulator will
add up the length of power failure for 255 minutes and 59 saconds.
After that, the unit will reset to 0. If the AC power and the battery back-
up fail, the accumulator will reset to 0. To manually reset the power-off
time, press OFF, then ON.

DISABLING/ENABLING THE ALERT INPUTS

An alert input alarm causes the model 4100 to dial-out when the status
of any of the four attached alert sensors changes for at least 200
milliseccands. It iIs automatically enabled when the unit is initially
activated.

To disable an alert input alarm, press SENSOR ON/OFF, then the
input number (1, 2, 3, or 4). The unit will say "Off." For example, to
disable Alert 1, press the following keys:

SENSOR 1
ON/OFF

The Sensaphone will say "Off."

To re-enable an alert input alarm, press SENSOR ON/OFF, then the
input number (1, 2, 3, or 4). The model 4100 will say "On."

Please note that if you disable Alert 4 when a temperature probe Is
attached to the terminal, the Sensaphone will still state the temperature
in a status report.

When you check a telephone number, you will also be told If the
corresponding Alert input is off. That is, when you press WHAT IS,
then 1, the Sensaphone will say "Off" if Alert 1 is disabled, then state
Pho%e 1. If Alert 1 is enabled, the 4100 will just state the Phone
number.

THE SECURITY CODE

The Sensaphone model 4100 has a programmable security code. R
ensures that unauthorized personnel cannot readily tamper with the
unit's programming or turn off the unit. The security code can be any
number from 1 to 9999.

‘.
1)
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LOCKING THE KEYBOARD

To set the security code, press SET, then KEY. The 4100 will say
*Enter security code.” Next, sequentially press the keys corresponding
to the security code. Finally, press ENTER.

For example, to set the security code to be 33, press SET, KEY, 3, 3,
then ENTER.

3 3 ENTER

SET KEY

The keyboard will now be locked. Only someone who knows the
security code will be able to unlock the keyboard. Anyone who tries to
change any of the programming or tries to turn the unit off will receive
the "Error* message.

IMPORTANT!

Please note that unauthorized personnél are stopped from changing
any of the model 4100's programmable parameters. They are not
stopped from using WHAT IS to find out any information. Additional
protection may be necessary.

JIN KING THE KEYB

To unlock the keyboard, press WHAT IS, then KEY. The 4100 will say
“Enter security code.” Next, sequentiallg I:?ress the keys corresponding
to the security code. Finally, press ENTER. The unit will say “Okay."

Continuing with the example above, you would unlock the keyboard by
pressing the following keys:

WHAT 3 3 ENTER
1s KEY

The model 4100 will say “Okay."



\

ENSAPHON RITY MONITORING SYSTEM

NOTE:

If you enter the wrong security code, the unit will say “Error 2" after you
press ENTER.

If you forget your security code, unplug the AC transformer and
disconnect the battery. Next, reconnect the battery and plug the AC
transformer back into the outlet. You will have to program a new
security code and reprogram the time.

THE 1.D. NUMBER

The unit’s I.D. number can be from 1 to 32 digits lon%. It is usually the
telephone number where the unit is located. The I.D. number should
be programmed after all sensors are wired to the 4100 in their normal
state. This establishes the normal condition of the alert inputs in the
Model 4100’s memory.

SETTING THE 1.D. NUMBER

To set the L.D. number, press SET, then L.D. Next, press the keys
corresponding to the digits of the L.D. number. Finally, press ENTER.
For example, to set the unit's I.D. number to be 215-555-4687, press
the following keys:

SET 9 2 1 5
1.D. L TEMP
5 5 5 6
L TEMP || L TEMP || L TEMP H TEMP
8 7 ENTER
SOUND || ELECT.
| | M

To delete the I.D. number from memory, press SET, 1.D., then ENTER.

SET

ENTER

PM

22220 EREERRE RIS R0 0999998999284 e9998a%% .48
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H IN I.D. NUM
To check the identification number, press WHAT IS, then L.D.

AA A A A A A A A A AL LA Al AR RS AR A Al S o dd A A A dbdbdb dbdb db db Jh S Al anih e -

WHAT 9
1S
I.D.

The unit will repeat its I.D. number, as well as give you a status report, which follows:

STATEMENT

COMMENT

Hello

This is telephone number
The time is

Alert condition

The temperature is degrees

(temperature alarm condition)

*

Two

The temperature is degrees*

The electricity is

Power off time minutes
seconds

(back-up battery condition)

Sound level

(the I.D. number)
(current time)

OKAY

1 EXISTS
2 EXISTS
3 EXISTS
4 EXISTS

(temp. at the probe)
OKAY

THE TEMPERATURE IS HIGH
THE TEMPERATURE IS L1OW

(temp. at the aux probe)

ON
OFF

(the total amount of
time AC has failed)

OKAY
BATTERY CONDITION LOW
REPLACE BATTERY

OK
HIGH

NO NUMBER***

Jp to 255 minutes, 59 seconds

:*only If the optional second temperature probe Is attached.

only if no dial-out telephone numbers programmed
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Referring to the example in SETTING THE |.D. NUMBER, the Model
4100 would say "Hello. This Is telephone number two, one, five, five,

five, five, four, six, eight, seven,” then give the rest of the status report.

If there Is no 1.D. number programmed, the unit will say "No number"
after the phrase "This is telephone number.”

MUTING THE SENSAP ING DIAL- AND CALI-

The Sensaphone has a programmable mute as a security feature. The
mute will only be In effect during dial-out and call-in; in other words, It
will not affect programming the unit. The mute tumns off the local
speaker when the Sensaphone is dialing out with an alarm or accepting
an incoming phone call.

To program the mute, press MUTE before you program the I.D.
number. For example, to mute the speaker while programming the 1.D.
number to be 215-555-4687, press the following keys:

SET 9 PAUSE | |2 1
TONE
I.D. MUTE AM
5 5 5 5 4q
L TEMP || L TEMP || L TEMP || L TEMP
6 8 7 ENTER
H TEMP SouND || ELEcT. PM

When you check the 1.D. number, the Sensaphone will say "Hello. This
is telephone number," beep to Indicate that the mute is programmed,
then continue on with the rest of the status report.

HINT:

Sometimes, people need to use the model 4100 to monitor doors
and/or windows. They find that they cannot leave the Sensaphone’s
location without trlppln? an alert condition. To leave the Sensaphone’s
location, press WHAT IS, then I.D. The Sensaphone will begin giving
the status report, which takes approximately 30 seconds. During those
30 seconds, the 4100 will not sense any changes in the alert inputs,
though it will still acknowledge high/low temperature and AC power
failure. This gives you approximately 30 seconds to leave the building
without tripping an alert condition.
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CHAPTER 3
OPERATING FUNCTIONS

ON AND OFF KEYS

The first two keys in the fourth row of the 4100's keyboard are ON and
OFF. They are used to activate and deactivate the model 4100.

ON

When ¥gu press ON, the red light on the door of 4100 will begin to
glow. The unit will say "Hello" or beep if it is already on.

This state enables the model 4100 to recelve incoming calls and
automatically dial-out in the event of the failure of a monitored
condition. The red light will always glow while the model 4100 is in the
activation state.

OFF

When CYou press OFF, the model 4100 will say "Have a good day." and
the red light will stop glowing. All functions, except battery back-up, are
disabled. The batterles will still recharge if the AC transformer is
plugged into 110 VAC outlet. This will also clear the power out
accumulator.

It is recommended that you do not press OFF unless it is absolutely
necessary. Full power is still consumed by the unit, though it cannot be
plrogrammed or interrogated. Also, the unit cannot dial-out with an
alarm.

MICROPHONE PROBE

The provided microphone probe Is attached to the Sensaphone model
4100 with a 25 foot wire cable. It has three important functions:
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+ It will continuously listen for a high sound
level that increases 10 decibels over the
normal sound level at a frequency of 1000
Hertz or more. If this sound level exists for
10 consecutive seconds or longer (such as a
smoke alarm or burglar alarm), then the
model 4100 will dial-out with an alarm
message.

¢ During an automatic dial-out, the microphone
allows four 4-second intervals to listen-in to
the model 4100's location.

4 During a call-in, the microphone allows a
listen-in for a user-programmed interval from
1 to 199 seconds.

The location of the audible alarm In relation to the microphone is
extremely important. Normally, the 4100 and the audible alarm must be
in the same room. The maximum distance can vary considerably
depending on the alarm, the acoustics, and the size of the room.

ALARM CH

After the microphone probe and the alarm have been positioned,
activate the alarm for 10 seconds. The unit should say “Sound level
high" and start its dial-out procedure. Stop the alarm dial-out by
pressing any key.

if the model 4100 fails to respond, the microphone probe and the alarm
must be moved closer together. You should wait 60 seconds
between tests.

IMPORTANT!

The ability of the unlt to react to an audible alarm must be checked
upon installation and periodically verified!

Please note that short duration or intermittent alarm signals may not
trigger the alarm dial-out.

THE CALL-IN STATUS REPORT

You can call-in to the Sensaphone model 4100 anytime to get a status
report. The unit will answer the call-in after the number of rings
programmed as Rings Until Answer. The unit will say the following:

29984322220 0CCRCRCERCERRCRCRRCRCRCRLNbCeceeececeecceceeetece.Reaae .
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CHAPTER 3 OPERATING FUNCTIONS 35
BTATEMENT COMMENT
Hello
This is telephone number (the I.D. number)
NO NUMBER
The time is (current time)
Alert condition OKAY
1 EXISTS
2 EXISTS
3 EXISTS
4 EXISTS
The temperature is degrees {temp. at probe)
(temperature alarm condition) OKAY

THE TEMPERATURE IS HIGH
THE TEMPERATURE IS LOW

*

Two
The temperature is degrees* (temp. at auxiliary
probe)
The electricity is ON
OFF
Power off time minutes (the total amount of
seconds time AC has failed)
{back-up battery condition) OKAY

BATTERY CONDITION LOW
REPLACE BATTERY

Sound level OK
HIGH

NO NUMBER***

Listen to the sound level for (listen-in for user-
seconds. programmed time)

: only if the optional second temperature probe Is attached.

«w /P 10 255 minutes, 69 seconds
only if no dial-out telephone numbers programmed

After the listen-In, the model 4100 will repeat the status report once
more. At the end of the report, the Sensaphone will say "Have a good
day,” then disconnect from the telephone line.



36 SENSAPHONE SECURITY MONITORING SYSTEMS

AUTOMATIC DIAL-OUT

The Sensaphone model 4100 will automatically dial-out to the four
telephone numbers you had programmed into its memory when one or
morgI %f) the following conditions occurs (assuming the alarms are
enabled): ,

¢ The AC power goes off for the user-

%‘ogrammed interval (1 to 199 seconds).

e model 4100 will locally say “The

electricity is oft." every 15 seconds for a user-
programmed period.

4 The temperature varies beyond the high or
low limits you have programmed. This will
cause the alarm message "The temperature
is high™ or “The temperature is low,"
respectively.

4 A high sound level occurs whose duration is
10 seconds or longer. The Sensaphone will
say "Sound level high.”

4 The status of Alerts 1, 2, or 3 changes for at
least 200 milliseconds or the status of Alert 4
changes for at least 3 seconds. This will
cause the alert message "Alert condition (1,
2, 3, or 4) exists."

The model 4100 will announce the detected alarm condition locally
through its speaker for thirty seconds, then start its automatic dial-out
function. If the Sensaphone has been muted, it will still delay for 30
seconds before dialing-out.

The alarm message for AC power failure will be announced locally
every 15 seconds for a user—Programmed interval (see Chapter 2, page
26) before dial-out occurs. If the AC recognition is 15 seconds or less,
Kou may not get a locally spoken message. After the recognition time

as elgpsed. the Sensaphone will instantly dial-out, without waliting 30
seconds.

The model 4100 will dial Phone 1 and say "Hello. This is telephone
number (the ID number).” It will state the alarm message, then allow a
4-second listen-in. This sequence will be repeated three more times.
The Sensaphone begins talking after the last digit of the Phone
number Is dlaled. erefore, when you answer the phone, the
Sensaphone could be at any point In Its four repetitions,
depending on how quickly you answer the phone.

After the fourth listen-in, the Sensaphone will say "Indicate you have
received warning message. Dial telephone number (the 1.D. number)
within thirty seconds.” ~ Finally, the unit will disconnect from the
telephone line.

i .
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CHAPTER 3_OPERATING FUNCTIONS 37

The unit will then wait thirty seconds for an acknowledging call-back. If
the alarm Is not properly acknowledged, the 4100 will call Phone 2 and

o through the same procedure. If there Is no call-back, it will call
ghone 3 and repeat the 'procedure. If that call Is not acknowledged, the
unit will call Phone 4. If there Is no acknowledging telephone call, the
model 4100 will begin the entire procedure again, starting with Phone 1.
If a certain Phone number is not programme , the Sensaphone will skip
to the next sequential programmed Phone number without a delay (e.g.
if Phone 3 is not Erogrammed. the 4100 will call Phone 4 if it does not
receive a call-back from Phone 2).

This cycle can be stopped at any time by pressing any key.

NOTE:

If only one Phone number is in memory, the Sensaphone model 4100
will dial-out fifteen times, then stop, in accordance with FCC
regulations.

ACKNOWLEDGEMENT OF ALARMS

Locally - At any time during an alarm dial out, the alarm may be
acknowledged by hitting any key on the keypad twice. This will stop
the dial out procedure and the unit will indicate that the waming
message was received by its ID number.

Touch-Tones - At the end of the dial-out alarm message, the unit will
say “Indicate you have received warning message” and then pause for
five seconds. During those five seconds of silence, you may
acknowledge receipt of the alarm by pressing 5, 5, 5 on any Touch-

Tone telephone. is will stop the dial-out procedure. en the
Sensaphone receives the Touch-Tones 5, 5, 5, it will respond by sayin
“Warning message received by telephone number S and will

disconnect from the phone line. If the unit does not receive these touch
tones, it will continue by stating "Dial telephone number (ID number)
within 60 seconds".

Call back - To acknowledge an alarm dial-out, you must call the unit
back. The first ring of your call-back must occur within 60 seconds
after the model 4100 completes its alarm call and hangs up.

It TAD Is enabled, the phone must ring two times. The Sensaphone
will therefore answer the telephone before the TAD device. if TAD is
disabled, the phone must ring 10 times. This is a precaution against a
miscellaneous acknowledging the alarm.

When the Sensaphone answers the call-back, it will give a status report
(see CHECKING THE | MBER, page 31), then say "Warning
message received by" and state the telephone number that
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acknowledged the alarm condition. It will discontinue further dialing-out
for this alarm condition.

For example, your unit (ID number 215-555-4086) dials-out with an alert
condition 3 that occurred at 3:47 AM. The temperature is 75°. All other
conditions are normal. There is no auxiliary temperature sensor
connected to the unit. Someone at Phone 1 (1-215-555-4521) calls-in to
acknowledge the alert condition. He or she would hear the following
message:

Hello.

This Is telephone number two, one, five, five, five,
five, four, zero, eight, six.

The time is three, forty-seven AM.
Alert condition three exists.

The temperature is 75 degrees.
Okay. “

The electricity Is on.

Sound level okay.

Warning message received by one, two, one, five,
five, five, five, four, five, two, one.

Once an alarm condition has been acknowledged, the model 4100 will
return to normal functioning. The only time the Sensaphone will dial out
again Is if that condition disappears and then occurs again, or if any
other alarm occurs.

After an alarm has occurred and been acknowledged, "Warnin
message received by ." will exist within the status report. This will
be present until the alarm condition goes away.

i
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APPENDIX A: EXPLANATION OF KEYS
— —

KEY EUNCTION

WHAT IS -Used In interrogation of unit.

SET -Used in programming of unit.

KEY -When used with SET, programs the keyboard lock code
and locks the keyboard.

-Used with WHAT IS to unlock the keyboard.

SENSOR ON/OFF -Used to tum the various sensors ON or OFF.

L TEMP -When used with SET, programs low temperature limit into
memory.

-When used with SENSOR ON/OFF, turns ON/OFF the
low temperature alarm.

-When used with WHAT IS, states low temperature limit
and conditlon of the low temperature alarm.

HTEMP -When used with SET, programs high temperature limit
into memory.

-When used with SENSOR ON/OFF, tums ON/OFF the
high temperature alarm.

-When used with WHAT IS, states high tempesrature limit
and the condition of the high temperature alarm.

ELECT. -When used with SET, programs the amount of time (from
1-199 seconds) the model 4100 will wait before calling
out with a power failure alarm.

-When used with SENSOR ON/OFF, turns ON/OFF the
power fallure alarm.

‘When used with WHAT IS, states the amount of time
programmed and condition of power failure alarm (ON or
OFF).

SOUND -When used with SET, programs the amount of time (from
1-199 seconds) you can listen-in over the microphone
probe.

-When used with SENSOR ON/OFF, tums the high sound
alarm ON/OFF.

-When used with WHAT IS, states amount of listen-in time
in seconds and the condition of the high sound alarm.

PAUS -When used while entering a dial-out telephone number,

E

programs the mode! 4100 to pause while it accesses an
outside telephone line.



TONE

MUTE

RINGS

ENTER

PM

ON

OFF

TEMP

TIME

NSAPHON MONITORING SYSTEM

-When used as the first digit of a dial-out telephone
number, programs the model 4100 to dial-out using
touch-tone.

-When used as the first digit the I.D. number, programs the
model 4100 to mute the speaker during cali-in and dial-
out.

-When used while programming time, sets the time to be
AM.

-When used with SET, programs unit's identification
number and sets the normality of the alert inputs.
-When used with WHAT IS, gives a full status report.

-When used with SET, programs the number of rings
before the unit answers the telephone.

-When used with SENSOR ON/OFF, tums ON/OFF units
compatibility with an answering machine.

‘When used with WHAT IS, states the number of rings
before the unit will answer the telephone.

-Used in programming of unit to enter information into
model 4100's memory.

-When used while programming time, sets the time to be
PM.

-Used to activate the mode! 4100 for all operating
functions.

-Used to deactivate the model 4100 and its operating
functions.

-When used with WHAT IS, states the current temperature.
When used with SET, programs the time Into the

Sensaphone.
-When used with WHAT 1S, states the current time.

’
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APPENDIX B: VALID KEYBOARD SEQUENCES

NOTE: The commands in brackets [] are optional.

INTERROGATION COMMAND SEQUENCES

WHAT IS
WHAT 1S
WHAT IS
WHAT IS
WHAT IS
WHAT IS
WHAT IS
WHAT IS
WHAT IS
WHAT IS
WHAT IS

WHAT IS

H WM -

L TEMP
H TEMP
SOUND
ELECT.
1.D.
RINGS
TEMP

TIME

PROGRAMMING COMMAND SEQUENCES

SET LTEMP [PAUSE] (number)

SET HTEMP [PAUSE] (number)

SET ELECT. (number)
SET SOUND (number)
SET I1.D. [MUTE] (number)

SET TIME (number) AM
SET TIME (number)

SET 1
SET 2

[TONE] (number) [PAUSE]
[TONE] {(number) [PAUSE]

ENTER
ENTER
ENTER

ENTER
ENTER

ENTER
PM

(number)
(number)

Phone 1

Phone 2

Phone 3

Phone 4

fow temp. limit

high temp. limit
listen-in time

AC recognition time
1.0. number

rings until answer

temperature

time

low temp. limit
high temp. limit

AC recognition
time

listen-in time

1.D. number and
alert normality
AM time

PM time

ENTER Phone 1
ENTER Phone 2
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SET 3 [TONE] (number) [PAUSE] (number) ENTER Phoned
SET 4 [TONE] (number) [PAUSE] (number) ENTER Phone 4

ENABL.ING/DISABLING SENSORS

SENSOR ON/OFF 1 ENTER Alert 1 elarm
SENSOR ON/OFF 2 ENTER Alert 2 alarm
SENSOR ON/OFF 3 ENTER Alert 3 alarm
SENSOR ON/OFF 4 ENTER Alert 4 alarm
SENSOR ON/OFF L TEMP ENTER low temp. alarm
SENSOR ON/OFF H TEMP ENTER high temp. alarm
SENSOR ON/OFF ELECT. ENTER AC failure alarm
SENSOR ON/OFF SOUND ENTER high sound alarm
SENSOR ON/OFF RINGS ENTER TAD compatibility
DELETING PARAMETERS

SET I.D. ENTER 1.D. number

SET 1 ENTER Phone 1

SET 2 ENTER Phone 2

SET 3 ENTER Phone 3

SET 4 ENTER Phone 4
SECURITY CODE

SET KEY {number) ENTER lock keyboard
WHATIS KEY (number) ENTER unlock keyboard

PRROR . RECRRCRRRRORRRCCRRRRC RRRRRRRRRCRRRRRRRRQGRGdQERY
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APPENDIX C: ACCESSORIES

The sensors listed are the most commonly used input devices.
However, there Is a virtually unlimited variety of sensor/switch input
devices available at commerclal or industrial electrical suppI'¥1 houses.

They can provide a device to monitor virtually any condition

at might

be required for your business, Industrial or resldential needs. Contact
Phonetics’ Sales department at (610) 558-2700 for more information.

MODEL NUMBER S8ENSOR/SWITCH
FGD 0004 Water Detection Sensor
FGD 0005 Remote Temperature Sensor
FGD 0006 Magnetic Reed Switch
FGD 0007 Passive Infrared Motion Detector
FGD 0010 Accessory Wire (50 foot coil)
FGD 0011 Optical Pick-up
FGD 0012 4100 Output controller with cable
FGD 0022 TEMP* ALERT 114
FGD 0023 ISOTEL surge protector
FGD 0027 Humidistat

R ———————..
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APPENDIX D: APPLICATIONS
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There are mang
needs. Listed

ways to apply the Sensaphone model 4100 to your
elow are some of the ways our customers have used

the model 4100, employing the built-in sensors for Fower failure, high

sound level, and temperature, plus the additiona

Appendix C.

sensors listed in

PURPOSE

LOCATION

SENSORS/INPUTS

SECURITY

TEMPERATURE

FIRE

HUMIDITY

RESIDENCES
VACATION HOMES
MOBILE HOMES
BUSINESSES <
OFFICES
BUILDINGS

RESIDENCES
OFFICES
FACTORIES
REFRIGERATORS
HVAC SYSTEMS
GREENHOUSES
ANIMAL BUILDINGS
POULTRY BUILDINGS
FANS/BLOWERS
COMPUTER ROOMS
TELECOM ROOMS

RESIDENCES
OFFICES

FACTORIES
REFRIGERATORS
HVAC SYSTEMS
ANIMAL BUILDINGS
POULTRY BUILDINGS
COMPUTER ROOMS
TELECOM ROOMS

LABORATORIES
TEST CHAMBERS
FACTORIES
GREENHOUSES

MAGNETIC REED SWITCHES

PASSIVE INFRARED
MOTION DETECTORS

REMOTE TEMPERATURE
SENSORS

TEMP* ALERT M
TEMPERATURE SWITCHES

POWER FAILURE ALARM

SMOKE/FIRE ALARMS

HUMIDISTATS

Wﬁl““"l‘llﬂitt\i\iu«nn H
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APPENDIX D/APPLICATIONS
PURPOSE LOCATION SENSORS/INPUTS
FUMES/GASES | MINES FUME/GAS ALARM*
FACTORIES
LABORATORIES POWER FATILURE ALARM
BOATS/SHIPS

LIQUID
LEAKS
AND LEVELS

CHEMICAL PLANT
FAN VENTILATORS
ANIMAL BUILDINGS

BOATS/SHIPS
PUMPS/VALVES
BASEMENTS
STORAGE TANKS
COMPUTER ROOMS
WATER TREATMENT
FACILITIES

WATER DETECTION SENSCOR
POWER FAILURE ALARM

* not available from Phonetics
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APPENDIX E: ERROR MESSAGES

There are two possible error messages that the Sensaphone model
4100 will give you if you make a detectable error in programming.

NUMBER LIMIT : Too many digits entered for
that particular memory location.

ERROR 1 Keys pressed In wrong order.

ERROR 2 Wrong keyboard lock code or
no code entered.

ERROR HIGH A value entered was too high.

ERROR LOW A value entered was too low.

The model 4100 cannot detect all errors, especially ones dependent on
your programming. For example, it has no way of knowing whether
you have programmed the correct telephone numbers. Work carefully
and check each entry by using WHAT IS.

108QQ8: c2000C8020202200C02¢2420¢0¢05:40220€¢C¢€C90C000¢CcQQQQQQRQRAGY
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APPENDIX F: MAINTENANCE

The following procedure Is a condensed versicn of our facto
should be pertormed upon Installation and repeated periodically.

1)

2)

3)

4)

5)

6)

Check to verify the correct telephone numbers for
automatic dial-out are in memory by pressing WHAT IS
and the Phone number (1, 2, 3, or 4).

Test the dial-out ability of the model 4100 by removing
the 110 VAC power supply from the wall outlet, with the
battery charged and connected. The unit should dial-
out with its “The electricity is off" alarm message after
user-programmed time.

Test the alert inputs by changing the status of the
sensors connected to each alert terminal for at least 200
milliseconds. To do so, place one end of a small piece
of wire on the input terminal and place the other end on
common.

Check the high sound alarm by pressing the test button
on your smoke alarm until the model 4100 reacts with an
automatic dial-out.

After checking the dial-out ability, test the battery by
leaving the AC plug out for at least 5 minutes. After that
amount of time has elapsed, press WHAT IS and L.D. to
obtain a status report. If the battery condition Is fine,
you will just get a regular status report. Otherwise, you
will get a status report with a "Battery condition low"
alarm message. If the batteries are too low, you will get
the "Replace battery" message.

Test the call-in feature by calling the unit to get a status
report and listen-in.

If the battery needs servicing or replacement, work may
only be pertormed by a qualified service personnel.

test. It



APPENDIX G: TROUBLESHOOTING

PROBLEM
Unit does not talk.

Unit does not dial
out automatically.

Unit does not
answer Incoming
calls after the
prescribed number
of rings.

Unit does not
function normally.

invalid low
temperature alert.

POSSIBLE CAUSE

-Unit not ON.

-Battery not connected.

-Wall transformer not plugged Into a
110 VAC outlet.

-No telephone numbers entered Iin
Phone 1 through Phone 4.

-Unit not ON.

-Telephone jack not connected.

-Wall transformer not plugged into a
110 VAC outlet.

-Wall transformer not plugged into
110 VAC outlet.

-Incompatibility with telephone
system.

-Unit not ON.

-Telephone jack not connected.

-Battery not connected.

-Unit programmed or installed
incorrectly.

-Unit was exposed to power surge
}]hrough power and/or telephone
nes.

-Sensors and/or wiring damaged or
defective.

-There Is a bad or broken
temperature connection between
the model 4100 and the
temperature sensor.

If the temperature reads -20°*F, the
circuit is open. If the temperature
reads +150°F, the circuit Is
shorted.

2000283080033 2382332233 228232340 C0C€C2C200CCCRCQCEAQLRAQRGERS
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APPENDIX G/TROUBLESHQOTING
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Before sending your Sensaphone in for service, do the following:

1) Carefully reread the instruction manual to be
certain that all connections and programming
were done correctly.

2) Reset the model 4100 using the following
procedure:

a) Remove the AC power supply from
the 110 VAC wall outlet and
disconnect the battery.

b) Allow the unit to remain unpowered
for 1 minute.

c) Restart and reprogram the model
4100 In accordance with the
instructions in this manual.

d) Retest all functions and sensors.



APPENDIX H: RETURNING YOUR UNITS FOR SERVICE

In the event that your model 4100 does not function properly and you

cannot reprogram it, we suggest that you do the following:

1)
2)

3)

Refer to Appendix G, TROUBLESHOOTING.

Carefully write down your observations of the
model 4100's malfunctioning.

Call Phonetics' Technical Service at
(610)-558-2700 if any instructions are not clear or
if you have any questions.

If the unit must be sent to us for servicing, do the following:

1)

2)

3)

4)

5)

6)

Unplug the AC power supply from the wall outlet,
remove the batteries, and disconnect all sensors
from the alert inputs.

Carefully pack unit into its original container or a
sturdy shipping box. Be certain to use sufficient
cushioning material to avoid damage in transit.

Address package to:

SERVICE DEPARTMENT
PHONETICS, INC.
901 TRYENS ROAD
ASTON, PA. 19014

Ship it prepaid and Insured via UPS or US Mall to
ensure a traceable shipment with recourse for
damage or replacement.

Include a copy of your sales recelpt, check, or
charge slip to serve as your Proof of Purchase for
repalr under our Limited Warranty, which appears
on the back cover of this manual.

Include a letter explaining the model 4100's
problem. If the problem appears within 1 year
after purchase, the repair will be done at no
charge. After the first year, an estimate of the
cost to repair will be sent out.

R I T, T T T T T T T T I 7 7 7 777 T T
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APPENDIX H/RETURNING YOUR UNITS FOR SERVICE

7) Under normal conditions, your Sensaphone will
be in our shop for 10 to 15 working days while it
is being repaired, tested, and shipped back to
you.



1 YEAR LIMITED WARRANTY

WARRANTOR: Dealer, Distributor, Manufacturer

ELEMENTS OF WARRANTY: This Product is warranted to be free from defects in materials
and craftsmanship with only the limitations and exclusions set out below.

WARRANTY AND REMEDY:

One-Year Warranty —= In the event that the Product does not conform to this warranty at any
time during the time of one year from original purchase, warrantor will repair the defect and
retum it to you at no charge

This warranty shall terminate and be of no further effect at the time the Product is {1)
damaged by extraneous cause such as fire, water, fightning, etc. or not maintained as
reasonable and necessary; (2) modified; (3) improperly installed; (4) repaired by someone
other than warrantor; (5§) used in a manner or purpose for which the Product was not
intended; or (6) sold by original purchaser.

WARRANTORS' OBLIGATION UNDER THIS WARRANTY IS LIMITED TO REPAIR
OR REPLACEMENT OF THE PRODUCT. THIS WARRANTY DOES NOT COVER
PAYMENT OR PROVIDE FOR THE REIMBURSEMENT OF PAYMENT OF
INCIDENTAL OR CONSEQUENTIAL DAMAGES.

It must be clear that the warrantors are not insuring your premises or guaranteeing that there
will not be damage to your person or property if you use this Product. The warrantors shall
not be liable under any circumstances for damage to your person or property or some other
person or that person’s property by reason of the sale of this product or its failure to operate
in the manner in which it is designed. The warrantors’ liability, if any, shall be limited to the
original cost of the Product. The warrantors assume no liability for installation of the Product
and/or interruptions of the service due to strikes, riots, floods, fire, and/or any cause beyond
Seller’s control.

PROCEDURE FOR OBTAINING PERFORMANCE OF WARRANTY: In the event that
the Product does not conform to this warranty, the Product should be shipped or delivered
freight prepaid to a warrantor with evidence of original purchase.

LEGAL REMEDIES: This warranty gives you specific legal rights, and you may also have
other rights which vary from state to state to the extent allowed by law
expressly in fleu or any other express or implied warranty, condition, or
guarantee.

Effective date 7/01/90

PHONETICS, INC.
901 Tryens Road
Aston, PA 19014

(610) 558-2700
Fax (610) 558-0222



MACCAFERRI GABIONS nc.

145 NORTH FRANKLIN TURNPIKE, SUITE 321, RAMSEY, NEW JERSEY 07446
TELEPHONE 201-818-2661

FAX- 201-818-2665

ADMINISTRATIVE HEADQUARTERS WAREHOUSES

43A GOVERNOR LANE 8LVD WILLIAMSPORT, MARYLAND
WILLIAMSPORT, MARYLAND

CARROLLTON, TEXAS

MACCAFERRI RECOMMENDATIONS ON THE USE QF SPENAX FASTENERS

The installation of recommended fasteners should be carried
out in accordance with the following recommendations:

ASSEMBLY (Gabions and Mattresses)

Fastener spacing shall be six (6) inches maximum

INSTALLATION (Gabions and Mattresses)

Fastener spacing for this operations shall be six (6)
inches maximum for all types of connections:

gabion to gabion connection
diaphragms to lid connections
lid to side panels

Exceptions to the above criteria apply when three or more
gabions are joined together. In this case the suggested
method is as follows:

Use of fasteners in a "mesh to mesh panel"” connection
(right next to the selvedge wires of each adjoining
gabion) connecting two baskets at the time.

Acceptable rings when joining galvanized wire mesh gabions
and/or mattresses shall be formed from 0.120 inch galvanized
wire having high tensile strenght (260-280,000 psi).

Galvanized shall conform to ASTM A641, Class 3 coating.
Acceptable rings when joining PVC coated wire mesh gabions

and/or mattresses shall be formed from 0.120 inch stainless
steel wire having high tensile strength {240,000 psi).

SPECIALISTSIN RETAINING WALLS, RIVER EROSION CONTROL.
CHANNEL LININGS AND SEA DEFENSES. SUPPLIERS TO

GOVERNMENT AGENCIES, MUNICIPAL AUTHORITIES
m A MEMBER OF MACCAFERRI INDUSTRIAL GROUP AND PUBLIC WORKS CONTRACTORS






"MACCAFERRI GABIONS, INC.
Gabions & Reno Mattresses

Gabions & Reno Mattresses are. . .

... rectangular baskets made of heavily galva-
nized. double wwisted, hexagonal woven steel wire
mesh. The single unit constructed baskets are
assembled, laced together and then filled with
stone to form a monolithic structure. Gabions and
Reno Mattresses are used for retaining walls.
sound barriers. channel linings. slope stabilization,
mechanically reinforced soiis, dams and weirs.
They are particularly effective in restoring the
environment and promoting vegetation growth.
Our mesh is also used very successfully for rock
fall protection.

Please inquire about our new Terramesh
System. Fig. 1 Mechanically stabilized soil headwall structure, Columbia, TN.

Characteristics

FLEXIBILITY—The woven mesh system has the
capability of withstanding unexpected and/or local-
ized stresses due to ground settlement and scour

by deflection while maintaining its structural
integrity.

ECONOMICAL & EASY TO BUILD—
Gabions and Reno Mattresses are one of the most
economical methods of construction for temporary
and permanent structures. Gabion construction
does not require skilled labor or previous experi-
ence. Standard construction machinery can be used
and work can proceed year round. Structures can
be built in stages, if necessary, and baskets can be
prefilled to enable installation under water.

.. . Site assistance is available from any Maccaferri
Fig. 2 Route 40, Frederick, MD. area office.

PERMEABILITY-—The stone fill allows water
to percolate through the structure while retaining
the soif, therefore weep holes are not required to
relieve hydrostatic pressures.

ENVIRONMENTALLY FRIENDLY—Gabions
and Reno Mattresses are environmentally friendly
products. The biending of Gabion and Reno Mat-
tress structures into the environment is rapid and
pleasing. The voids in the rockfill become pro-
gressively filled with silt promoting vegetation
growth which is essential to the preservation and
maintenance of the ecological balance of the sur-
rounding environment.

Due to their proven success Maccaferri prod-
ucts are approved by Federal, State and Local
Authorities. Fig. 3 River wall at South Bend, IN.




PVC Coated Wire Mesh

To extend the life span of a structure used in water, polluted or cor-
rosive environments Gabions and Reno Mattresses can be supplied
with an additional grey PVC coating.

Fastening Tools. . .

The ultimate alternative to hand lacing! Consider the use of pneu-
matic or hand fastening tools instead of lacing wire to expedite your
construction operations. The time for assembly and installa-

tion operations can be reduced up to 50% with the use of our fasten-
ing tools. The rings can be either heavily galvanized or stainless
steel. The latter for use with PVC coated gabions.

GABIONS — Nominal Sizes

Zinc coated and PVYC coated

Leuefl,ength { Width | Height | No.of | Capacity | Color

Code Cells Cu. Yds. Code
Al e 1w 3 2 2.0 Blue
B EEE 3 3 3.0 White
C EES ¥ 4 40 Black
D | & 3 L5 2 | 1o Red
E | 9 3 5 3 1.5 Green
F 12 3 15" 4 20 | Yellow |
G SRE I 2 066 | BluRed
H 9 3 I 3 10 Biu/Yel
1 12 3 I 4 133 | BlwGm
SP 1.5 3 3o 1 1.5 Brown

RENO MATTRESS — Nominal Sizes

Zinc coated and PVC coated

Let;ﬁengthT Width rhickneq No.of | Area |Capacity | Color
Code Cells |Sq. Yds. | Cu. Yds. | Code
Q | o 6 6" 3 6 100 |WhiYel
R |12 | 6 6 4 8 133 |Whi/Gm
T | v | 9 3 6 15 |Red/Yel
u [ 12 e 9 4 8 2. [Red/Gm
z 1 e 12" 4 8 267 | Brown

Metric sizes are also available.
Please inquire about special sizes.

The information presented in this report is illustrative general information for com-
parative estimating purposes only. Maccatern Gabions, inc, assumes no respon-
sibility for either the design or actual cost of any structure resuiting from the use of
information in this report. Anyone relying upon or making use of this information
doss so at his own risk and assumes any and all liability or other consequences
resulting therefrom.

®
ﬁ MACCAFERRI GABIONS, INC.

MACCAFERRI GABIONS, INC. MACCAFERRI GABIONS, INC.
10303 GOVERNOR LANE BLVD. 3650 SEAPORT BLVD.
WILLIAMSPORT, MD 21795-9602 ~ WEST SACRAMENTO, CA 95691-0410
TELEPHONE: (301) 223-6910 TELEPHONE: (916} 371-5805

FAX: (301) 223-6134 FAX: (916) 371-0764

® Maccaferri Gabions, inc. 10/94

A MEMBER OF MACCAFERRI INDUSTRIAL GROUP
1994 COPYRIGHT PROTECTED

THE MACCAFERRI GROUP has been manufacturing gabion
products for over 100 years. As the leading manufacturer of
gabion products, our expertence in the area of specifications,
technical publications, videos and computer aided designs are
available to you by contacting the Maccaferri area office address
listed below.

MACCAFERRI GABIONS, INC.
145 North Franklin Turnplke, Suilte 321
Ramsey, New Jersey 07446
{201) 818-2662
FAX (201) 818-2665
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Instructions for

Assembly and Erection

This pubtication presents the procedure for
proper gabion instaliation. The method is quite
simple; unskilled labor can be readily trained to
perform the various tasks. if the proper proce-
dures are foliowed, an economicai, attractive,
and structurally sound gabion installation will

be assured. Technical literature describing the
use of gabions for various applications is avail-
able on request. Maccaferri's technical staff is
available to lend any assistance that may be
required.




Supply and Delivery:

Gabions are supplied folded flat, and packed in
bundles. For ease in handling, the number of
gabions per bundle varies according to the size
of the gabion. The gabions are identified by color
stripes and by labels indicating their code size

and dimensions. The lacing wire is supplied in
coils.

If contract specification requires additional wiring
extra coils may be ordered at reasonable cost.

Stone:
Order only hard durable stone of the
correct size range.

Assembly:

Remove a single gabion from the
bundie and proceed to unfold it on
a hard flat surface. Stretch the
gabion and stamp outall kinks (See
Fig. No. 1). Fold the front and back
panels to a right angle by stepping

LID

BACK

on the base along the crease. Fold
up the end panels and diaphragms
and fasten them to the front and END
back panels using the heavy gauge
wire projecting from the upper cor-

BASE END

DIAPHRAGM

ners of each panel. This procedure
will assure properly squared bas-
kets with the tops of all panels even.
Securely lace all vertical edges of
ends and diaphragms. Use oniy
Maccaferri connecting wire sup-
plied for this purpose. No substi-

FRONT

tution of common wire is allowed,
as this may not meet the specifi-
cation requirements.

The lacing procedure is as follows: cut alength
of lacing wire approximately 1% times the dis-
tance to be laced but not exceeding 5 feet.
Secure the wire terminal at the corner by
looping and twisting, then proceed lacing with
single and double loops at approximately five
(5) inch intervals (See Fig. No. 2). Securely
fasten the other lacing wire terminal.

Note:
Alternatives to lacing wire are available. Please
inquire at any Maccaferri Area Office.




Installation:

Before placing the gabions, it is necessary to
make the ground surface relatively smooth and
even.

The assembled gabions are carried to the job
site and placed in their proper location. It 1s
convenient to place the gabions front to front
and back to back, as illustrated in Fig. No. 3, in
order to expedite the stone filling and lid lacing
operations.

For structural integrity, adjacent gabions must

be laced along the perimeter of ALL contact
surfaces.

To facilitate this operation it may be easier to
construct sub-assemblies in the yard consist-
ing of as many gabions as can be handled by
the crew at one time. The sub-assembly is then
placed at the job site and laced along the perime-
ter of ALL contact surfaces.

The base of the empty gabions placed on top of
a completed row must also be tightly wired to
the latter. (See blown up section).

Fig. No. 3

Fig. No. 4

The following method applies to three foot high
gabions. Gabions should be placed empty and
laced for a stretch approximately 100 linear feet.
The first gabion shall be firmly anchored and
tension shall be applied to the other end with a
come-a-long or other means, in order to achieve
the proper alignment. (See Fig. No. 4.) Anchoring
can be accomplished by partially filling the first
gabion with stone.

While gabions are being stretched, inspect all
corners for open “V's” which will result if
corners were not properly secured. Such “V's"
must be closed by relacing.

Keep gabions in tension while being filied; leave
the last gabion empty to allow for easily lacing
the subsequent sub-assembly.



Filling:

The fill material shall consist of hard, durable
stone, graded between 4 to 8 inches or as approved
by the Engineer. Normally all stone shouid be of a
size sufficient to be retained within the mesh.

Gabions shall be filled in lifts of one foot at a
time. Two connecting wires shall be placed
between each lift in each cell of all exposed
faces and firmly wired as indicated in Figures 5
and 6. This operation is repeated until the
gabions are completely filled.

It is important that the mesh forming the lid be
stretched tight when the gabion is wired closr
in order that there can be no movement of the f

For coastal structures additional requirements
apply to choice of fill and to workmanship.
Information on these requirements will gladly be
supplied on application to any Maccaferri Area
Office.

Front Face

o

Mechanical Filling:

As most filling operations are carried out by
machine it is helpful to protect the top edges of
the diaphragms and end panels from being bent
or folded by the stone during placement. There
are several methods by which this can be
achieved.

Rebars may be temporarity placed across the top
edges of each mesh panel and laced to them to
prevent movement.

Fig. No. 8

Alternatively lengths of pliable metal may be
bent into a V shape and placed over the vertical
panels to deflect the stone.

During filling the stone should be dumped from
the bucket when it is in the lowest practicable
position.



Gabions may be filled by almost
any type of earth-handling equip-
ment: payloader, gradall, crane,
conveyor or modified concrete
bucket. Some manual stone adjust-
ment, during the filling operation is
required to prevent undue voids.
(See Figs. No. 7 &8.)

Fig. No. 8

The exposed face may be hand-placed using
selected stone. This hand placing can add to the
appearance of the structure by preventing the
gabions from bulging. However care should be
taken to avoid oversize stone. (See Figs. No. 9 & 10.)

Fig. No.7

The last lift of stone should be level with the
top of the gabion to properly close the lid and
provide an even surface for the next course. The
mesh must be stretched tight at all times.

Fig. No. 10



Fold the lid down along the hinge line so that
the lid and gabion edges meet closely without
gaps. To assist in closing and lacing the lids, a
pinch bar or Maccaferri lid closer may be used.
{See Figs. 11 & 12.) Secure the lid at the corners
with the wire projecting from the lid. Lace the

lid shut, starting with the front face and then the
ends and diaphragms. A tight joint must be
achieved during the lacing operation by pulling
the edges together. To expedite the lacing
operation, adjacent lids may be wired to the
vertical panels in one operation

Fig No. 12

General Notes:

Gabions may be readily cut or bent to form
regular shapes to fit bridge piers, culverts,
transitions, etc. Part of the mesh may also be
cut to allow the laying of pipelines. Where this
is done the cut or bent edges of the mesh must
not be left loose but shall be fastened securely
to another part of the structure.

Power & hand tools are available to assist these
operations. Please inquire at the Area Office
listed below. Field assistance by members of our
technical staff is also available on request.

The construction process is shown in a movie/
video fitm which is available on loan.

Carporate Offices & Plants:

MACCAFERRI GABIONS, INC.
145 North Franklin Turnpike, Suilte 321
Ramsey, New Jersey 07446-1634
(201) 818-2662
FAX (201) 818-2665

MACCAFERRI GABIONS, INC.

MACCAFERRI GABIONS, INC, MACCAFERRI GABIONS, INC.

10303 GOVERNOR LANE BLVD. 3650 SEAPORT BLVD.
WILLIAMSPORT, MD 21795-9602 WEST SACRAMENTO, CA 95691-0410
TELEPHONE: (301) 223-6910 TELEPHONE (916) 371-5805

FAX: (301) 223-6134 FAX: (916) 371-0764

Copyright by Maccaferri Gations inc 8/88
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DIVISION OF STANLEY-BOSTITCK. INC. Y OU

SOIL EROSION

CONTROL

R ‘ THE SOLUTION
iverbank Protection

Highway Embankments GABIONS

Coastal Revetments » Simple & Quick to Install

Retaining Walls * Less Expensive than Concrete

Channe) Lining « More Stable than Riprap

Lake Shore « Hug natural contours

Weir, Ramp

THE FASTENING SYSTEM — THE SC-50 TOOL  OKLAHOMA CHANNEL LINING JOB

SC-50 Tool & f{asteners on
Maccafern brand gabions
May, 1987

SC-50

FAST
High-speed Pneumatic Tool

EFFICIENT

Rings bind selvages tightly together The SC-50is operated with a portable air

compressor or shop air at 100 P.S.L
ECONOMICAL (703 x 10 ke/M?) (10 cubic feet per
Automated assembly vs. hand tie. m:::) 47 DMPs at 40 cycles par

THE SC—50 FASTENERS
Available in:
Stainless Steel-for corrosive environments
High-Tensile Galvanized - heavy galvanized coating
Standard Galvanized, Brite Basic, Aluminum

A durable TOOL BOX is available
for the SC-50, which holds the

tool securely in place. Also @ 11 gauge wire
available is a SPARE PARTS KIT :
which fits neatly into the 1,600 pieces per box

tool box. Closure (1.D.)
9/16- . 5/80 1'1/2' omn

MACCAFERRI GABIONS
WEST COAST INC.

HEAD OFFICE AND FACTORY

3650 SEAPORT BLVD.

WEST SACRAMENTO, CA 95691
PHONE (916) 371-5805

armn FAX (916) 371-0764
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Manufacturer’s Warranties/
Guarantees

NES, Inc., 44 Shelter Rock Road, Danbury, CT 06810






New England
Liner Systems

GEOMEMBRANE AND GEOSYNTHETIC SYSTEMS 33 \Wooster ol
Bristol CT JnC
12031 5383-34n3
FAX 382-7357

PRO RATED MEMBRANE LINER INSTALLATION WARRANTY

FOR

Union Road Site Remediation
Losson Road, Cheektowaga, New York

Subject to the terms and conditions set forth below, New England Liner Systems Inc. warrants to
American Premier Underwriters. and / or B.D.R. Incorporated pursuant to Contract dated
June 5, 1996 for liner installation at the above referenced project, shall be free from defects in
workmanship for a period of THREE years from July 28, 1996 , the date upon which the liner
installation was completed.

This warranty does not cover any damage or defects in the liner found to have been a result of
misuse, abuse, faulty design, or conditions existing after installation including, malicious
mischief; vandalism; sabotage; fire; acts of God; acts of the public enemy; acts of war or public
rebellion; severe weather conditions of all types; damage due to ice or wind; damage due to
subsidence; damage due to machinery, foreign objects, chemical attack or animals.

The warranty is subject to the following conditions:

1. The liner shall have been installed over a properly prepared subgrade, free from sharp
objects or protrusions and foreign objects to a depth of 6 inches; and

2. If"fill " is used over the top of the liner it shall be free of all foreign or sharp objects.

In the event circumstances are found to exist which American Premier Underwriters, and / or
B.D.R. Incorporated believe may give rise to a claim under this warranty, the following
procedures shall be followed:

a. American Premier Underwriters, and / or B.D.R. Incorporated shall give New England
Liner Systems, Inc, written notice of the facts and circumstances of said claim within 10 days of
becoming aware of said facts and circumstances. Notice shall be by registered or certified mait,

return receipt requested, addressed to New England Liner Systems. inc. 35 Wooster Court.
Bristol, Connecticut 06010

The words "Warranty Claim” shall be clearly marked on the face of the envelope in the lower
right hand comer. Said notice shall contain at a minimum the name and address of the owner,
the location, name, address and date upon which the liner installation was completed. Claim
shall include the facts known to American Premier Underwriters, and / or B.D.R.
Incorporated upon which the claim is based. Failure to provide New England Liner Systems,
Inc. with timely notice shall bar American Premier Underwriters, and / or B.D.R. [ncorporated

from any remedy under this warranty.



b. Within twenty days after receipt of the notice described in paragraph a, above, New England
Liner Systems, Inc. shall inspect the alleged defect and determine whether there has been a
violation of this warranty. American Premier Underwriters, and / or B.D.R. Incorporated
shall pay the expenses incurred by New England Liner Systems, Inc. in making the inspection,
including current per diem rates for personnel involved, in the event that New England Liner
Systems, Inc. determines that the claim is not covered under this warranty.

c. American Premier Underwriters, and / or B.D.R. Incorporated shall not repair, or

attempt to repair, replace, remove, alter or disturb any liner, nor allow anyone eise to
repair, attempt to repair, replace, remove, aiter or disturb any liner prior to such
inspection provided, however, that American Premier Underwriters, and/ or B.D.R.
incorporated may take emergency action necessary to prevent injury to persons, or
damage to property or the environment. Failure to strictly comply with this paragraph

shall bar American Premier Underwriters, and/ or B.D.R. Incorporated from any remedy
under this warranty.

d. If New England Liner Systems, Inc. determines that the alleged defects are covered by this
warranty, New England Liner Systems, Inc. shall either repair or replace only so much of the liner
as is defective. The remedies provided herein are the exclusive remedies available under this
warranty. Any determination as to whether the liner has performed satisfactorily or whether a
particular defect is covered under this warmranty or what constitutes the appropriate remedy for a
particular defect shall be made by New England Liner Systems, Inc. after consultation with

e. American Premier Underwriters, and / or B.D.R. incorporated agree that it shall provide
New England Liner Systems, Inc. with clean, dry and unobstructed access to the damaged or
defective liner, in order for New England Liner Systems, Inc. to perform inspections and / or
repairs which may be required under this warranty. New England Liner Systems, Inc. shall not
be liable for any costs relating to providing clean, dry and unobstructed access to the liner.

The remedies provided to American Premier Underwriters, and / or B.D.R. Incorporated

herein are the exclusive remedles avallable under thls warranty and are mtended for the
sole benefit of Americg . Neither
this warranty nor any rights hereunder shall be assugnable wnthout the express written
consent of New England Liner Systems, Inc. New England Liner Systems, Inc. shall have
no liability under this warranty to third parties or strangers to this agreement. The
warranty set forth above is the only warranty applicable to the liner installation, and all
other installation warranties, expressed or implied, including, but not limited to, any
warranty of merchantability or fitness for a particular purpose are hereby disclaimed. In
no event shall New England Liner Systems, Inc. be liable in contract or in tort ( including
negligence ) for any direct, incidental, special or consequential damages resulting from
the use of ,or defects in the liner materials or installation thereof. Except for the
warranties set forth above, no representation or warranty made by any sales or other
representative of New England Liner Systems, Inc. or any other person, concerning the
installation of the liner shall be binding upon New England Liner Systems, Inc.

This warranty shall not be effective unless full and timely payment has been made to New
England Liner Systems, Inc. for materials and services provided in connection with the
above referenced project.



Any waiver of the terms and conditions of this warranty shall be in writing, signed by New
England Liner Systems, Inc. The failure to insist upon strict compliance with any of the terms
and conditions contained herein shall not act as a waiver of strict compliance with all of the
remaining terms and conditions of this warranty and shall not operate as a waiver of strict
compliance with the terms and conditions of this warranty as to future claims.

New England Liner Systems, Inc.

@/ << Date: September 18, 1996

James E. Magnoli~
Vice President

| have read, and hereby agree to the
terms and conditions of the foregoing
warranty.

B.D.R. Incorporated

By: B

Title:

Date :

| have read, and hereby agree to the
terms and conditions of the foregoing
warranty.

American Premier Underwriters

By:

Title:

Date :

URSWAR.WPS



LIMITED MATERIAL WARRANTY

Warranty No: UNI601S

Project No.: DS$3280

Effective Date: SEPTEMBER 1, 1996
PURCHASER NAME: AMERICAN PREMIER UNDERWRITERS PROJECT NAME: UNION ROAD SITE REMEDIATION
ADDRESS: ADDRESS/LOCATION:
CITY, STATE, ZIP, COUNTRY_ CINCINATTI, OHIO CITY, STATE, ZIP, COUNTRY CHEEKTOWAGA, NEW YORK

o GEOMEMBRANE TYPE/DESCRIPTION HD &0 mil
GSE Lining Technology, Inc. (“GSE"™) warrants each GSE geomembrane to be free from manufacturing defects (as defined by the contract’s materiai specifications) and to
be able to withstand normal weathering for a period of 5 years from the above effective date for normal use in approved applications.

This Limited Warranty does not include damages or defects in the GSE geomembrane resulting from acts of God, casualty or catastrophe, including
but not limited to: earthquakes, floods, piercing hail, tornadoes or force majeure. The term “normal use” as used herein does not include, among
other things, the exposure of GSE geomembranes to harmful chemicals, abuse of GSE geomembranes by machinery, equipment or people;
improper site preparation or covering materials, excessive pressures or stresses from any source. GSE geomembrane material warranty is intended
for commercial use only and is not in effect for the consumer as defined in the Magnuson Moss Warranty or any similar federal, state, or local
statutes. The parties expressiy agree that the saie hereunder is for commercial or industrial use only.

Should defects or premature loss of use within the scope of the abeve Limited Warranty occur, GSE will, at its option, repair or replace the GSE
geomembrane on a pro-rate basis at the current price in such manner as to charge the Purchaser/User only for that portion of the warranted life
which has elapsed since purchase of the material. GSE will have the right to inspect and determine the cause of any alleged defect in the GSE
geomembrane and to take appropriate steps to repair or replace the GSE geomembrane if a defect exists which is covered under this warranty.
This Limited Warranty extends only to GSE geomembrane, and does not extend to the installation service of GSE or third parties.
L 4

Any claim for any alleged breach of this warranty must be made in writing, by certified mail, to the President of GSE within ten (10) days of
becoming aware of the alleged defect. Should the required notice not be given, the defect and all warranties are waived by the Purchaser, and
Purchaser shall not have rights under this warranty. GSE shall not be obliged to perform repairs or replacements under this warranty unless and
until the area to be repaired or replaced is clean, dry, and unencumbered. This includes, but is not limited to, the area made available for repair
andfor replacement of GSE geomembrane to be free from all water, dirt, sludge, residuals and liquids of any kind. If after inspection it is
determined that there is no claim under this Limited Warranty, Purchaser shall reimburse GSE for its costs associated with the site inspection.

In the event the exclusive remedy provided herein fails in its essential purpose, and in that event only, the Purchaser shall be entitled to a retur

the purchase price for so much of the material as GSE determines to have violated the warranty provided herein. GSE shall not be liable for dirx. ,
indirect, special, consequential or incidental damages resulting from a breach of this warranty including, but not limited to, damages for loss of
production, lost profits, personal injury or property damage. GSE shall not be obligated to reimburse Purchaser for any repairs, replacement,
modifications or alterations made by Purchaser unless GSE specifically authorized, in writing, said repairs, replacements, modifications or
alteration in advance of them having been made. GSE’s liability under this warranty shall in no event exceed the replacement cost of the material
sold to the purchaser for the particular installation in which it failed.

GSE neither assumes nor authorizes any person other than the undersigned of GSE to assume for it any other or additional liability in connection
with the GSE geomembrane made on the basis of the Limited Warranty. The Limited Warranty on the GSE geomembrane herein is given in lieu
of all other possible material warranties, either expressed or implied, and by accepting delivery of the material, Purchaser waives all other possible
warranties, except those specifically given.

Limited Warranty is extended to the purchaser/owner and is non-transferable and non-assignable, i.e., there are no third party beneficiaries to this
warranty.

Furchaser acknowledges by acceptance that the Limited Warranty given herein is accepted in preference to any and other possible materials
warranties.

GSE LINING TECHNOLOGY, INC. MAKES NO WARRANTY OF ANY KIND OTHER THAN THAT GIVEN ABOVE AND HEREBY DISCLAIMS ALL
WARRANTIES, BOTH EXPRESSED OR IMPLIED, OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.

GSE LINING TECHNOLOGY, INC.'S WARRANTY BECOMES AN OBLIGATION OF GSE LINING TECHNOLOGY, INC.
TO PERFORM UNDER THE WARRANTY ONLY UPON RECEIFT OF FINAL PAYMENT.

I hereby state that | have read and understood the above and foregoing  DATE: AUGUST 28, 199

Limited Material Warranty and agree to such by signing hereunder.
GSE LINING TECHNOLOGY, INC.:

PURCHASER NAME: ( President or

Author&ed Representative
SIGNATURE:

TITLE:

mastrwy2 7-2-96



