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Symbols Used

ITEM "A"-MABS 26 SEWAGE LIFT STN. PANEL

Dimension and Arranlement
Wiring D iaj ram

Parts List

Description of Operation

Description CMCO9

Description CMP02

ITEM "B"-GEIGER S,T,P, SURGE BASIN M,C.C.
Dimenslon and Arranqement
Wi r in] O a.c] ram

Parts List

Description of Operation
Description CMC09

Description CMPO2

MBOO015016

IMOI 09

902059-01
201889-01
IM01073

IMOI 052
IMO0793

IMOl 0

902060-01
201890-01
IMOI 074
IMOl 052

IM0073
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ITEM "C"-CURTIS RD, RAW WATER BOOSTER STN. M.C.C.

Dimensions and Arranclement IMOIIII

Wirlnq Diaqram O2061-O1
Parts List 201891-01
Description of Operation IM01075

ITEM "D"-NEW RIVE.R SEWAGE PUMP STN. .C.C
Dimensions and Arranqement

Wirinq Diaqram
Parts List

Description of Operation

IMOI 12

902062-O1
201892-01

IMOI 076

I,

ITEM "E"-WELL PANELS. WELLS N.O.P.Q & R

Dimensions and Arranqement

* Wirin,q Diac.]ram
Parts List

Description of Operation

IMOIII3
902063-01
201893-01
IMQI077
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ITEM "F"WATER PLT. CLEARWELL PROBE PANEL

Dimensions and Arrancement
Wlrina O lag FQIll

Parts List

Description of Operation

IM0111 4

902064-01
20189-01
IM01 078

IMOI115
902065-01
201895-01
IN01 079

IHOl 116

02066-01
201896-01

IMOll17
902067-01

ITEM "G"-N.W. CORNER WELL PANEL

Dimensions and Arrangement
Wlr in,cj Diagram
Parts List

Description of Operation

ITEM "H"-GEIGER WATER DIST’BN. PLIMPS M.C.C.

Dimensions and Arranqement

WI rinq Diaq ram

Parts List

ITEM "I"-GEIGER S,T,P. PWR & CONTROL CTR.
Dimensions and Arranlement
Wiring Diagram
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ITEM "I" (CONTINUED)
Parts List

ITEM "J"-GEIGER S.T.P. ANNUNCIATOR PANEL

Dimensions and Arrangement

Wiring Diagram

Parts List

Description of Operation
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ITSM "K"-SEWAGE FILTER CONSOLE

Dimensions and Arran.c/ement
Wi rin Dia9 ram

Parts List

..Description of Operation

IMOl
902069-01
201899-01
IM01083

IMOll20

ITEM "L"-WATER PLANT FILTER CONS(IrES

Dimensions and Arranc]ement

Wirlnq Diaqram 02070-01
Parts List 201900-01
Description of Operation IM01084
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ITEM "M"-WATER PLT. MAIN CONTROL PANEL

Dimensions and Arrangement

Wlrlnq Oiaqram
Parts List

Description of Operation

W/D, Pulse Width Receiver

P/L & Assy. Pulse Width Receiver

Testing Telephone Circuits

ITEM "N"-RELAY PANELS FOR REMOTE PUMPS

Dimens ions and Arrangement
Wiring Diagram

Parts List

Description of Operatio.n

ITEM "O"-GEIGER ELEV. TANK TRANSMITTER
Dimensions and Arrangement, 2Ox2Ox6

Wirin9 Diaqram
Parts List

Description of Operation

Calibration & Installation Data

W/D, Pulse Width Transmitter

P/L & Assy., Pulse Width Transmitter
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ITEM "P"-CAMPBELL ST. EL. TANK TRANSMITTER

Dimensions and Arrangement 2Ox20x6

Wiring Diagram.

Parts List

Description of Operation
Calibration & Installation Data

W/D Pulse Width Transmitter

P/L & Assy. Pulse Width Transmitter

IMO0432
902105-O1
202000-O1

IM00402

ESSOI30

901241-O1
6OO463-O1

IM00432
902}O5-Ol

202000-01

IMOO402

ITEM "Q"-WHITE ST. EL. TANK TRANSMITTER
Dimensions and Arrangement., 20x2Ox6

Wiring Diagram

Parts List

Description of Operation
Calibration & Installation Data

W/D, Pulse Width Transmitter"
ESSOII
901241-O1

P/L & Assy., Pulse Width Transmitter 60063-O1

ITEM "R"-NEW RIVER RESERVOIR TRANSMITTER

Dimensions and Arranlement, 20x2Ox6 IM00/32

Wirin. Dial]ram )02105-O1
Parts List 202000-O1

Description of Operation IMOOI02
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ITEM "R" (CONTINUED)
Calibration & Installation Data

W/D, Pulse Width Transmitter

P/L & Assy., Pulse Width Transmitter

ITEM "S"-CAMP GEIGER RESERVOIR TRANSMITTER

Dimensions and Arranglement 2Ox20x7
Wirinq D iaqram
Parts List

Description of Operation

Calibration & Installation Data

W/D, Pulse Width Transmitter

P/L & Assy., Pulse Width Transmitter

ITEM "T"-SEWAGE FILTER LEVEL TRANSDUCERS
Submersible Transducer

Parts List

Calibration & Installation Data

Instruct ions

ES50132

O1241-O1
600463-O1

IMOO305

9021 0-01
202OO1 -Of

IMOO402

ESSOI
901241-01
600463-O1

Bull. AIOOO-B
202OO2-01

ES50134
IM00844
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COMPONENT INFORMATION

Model 9G Float Switch

Cecot ron ic Transducers

Cecotronic PW’M System
Voltage Amplifler, SEA-Oq

Simulator/Queller SES-XX

Relay Module QRM-OI
Voltage Comparator, QEC-OI
D.C. Receiver. DTC-02

West. Type W Motor Control Centers

G,E, Circuit Breaker

3 Lihtnin Arrestor

Single Phase Lightning Arrestor

West. HQCL Circuit Breaker

G,E, Motor Starter

O.L. Heater Table, G.E., Std. Trip

Gauges, 1/2"
Liht Dialco,.Oiltight.

Pllot Lamp De-Ratin
Air Compressor Thomas

Cycle Timer, Eale TM

Selector Switch Salinger

Toggle Switch

DRAWING DESCRIPTION
IE LE. NEW RIVER MARINE COP, PS AIR STATION

UTILITIES EXPANS ION, WATER & SEWAGE

" CONSOLIDATED ELECTRIC COMPANYi., 141 SOU1 El LAFAYET]E ROAD St. PAUL. M!NN. 55107

Bull. BIOO-gG

IMOO291
IMOO290
ES50063

ES5OO70
ES5OO67
ES5OO65
ES5OO61

12-150

CCOO23
CCOOl
CCO40

CCO33

cOOl5
ES50040

CC005,7
CCO39

907AA18
CC029
CCO23
cco36
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OMPONENT INFORMATION (CONTINUED)
Push Button Switch, Salinger

Jack & Plu Switchcraft III & 250
Sound Powered Telephone, 702019-675
Retractable Cord, Alpha

Valve Position Indicator, G.E. Cat. OM
Water Tank Level Indicator G.E. Cat. 2OM

Pressure Switch, Low Differential
Low Suction Cutout Switch, A.B. Cat IO2

D.C. Relay,.P & B KHP Type

Relay I0 Amp.j P&B KUP Type

ITE Fusible Disconnect Switch

Proportional Controller Act ion Pak

Position Controller Action Pak

Ind|catin Recorder Bristol

Power Supply Bristol

Power Supply Bristol

Indicator Bristol

Differential Pressure Xmitter Iristol
CEM Card Case Bristol

Sqo Root Extractor Card Bristol

Subtractor Card Bristol

Flow Tube Penn

CC063

pp. &

D464/]266

690/4

P. 18

Pp. 2425
ESSOO
Pg. 185
Pg. I0

ESOO77
Bull. 6.8-1B
UIS2100-02

UIS3200-00

B220-13d,-20d
B220-16-1a
B220-16-2a

B220-15e-I
220-23b
M1776-21
M1776-17
M1776-4a
Bull. 405

I

L DL01382
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COMPONENT INFORMATION (CONTINUED
Flow Transmitter Pulse Width

Power Supply, 9Jl
Indicator, 24 inch

Indicator, 24", Wirinq

Orifice Plate

Bristol Ml705-1b
Bristol 22081-I0-I
Leopold 01-I21
eoDold 01-5303
Daniel Model 520
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REFERENCE DATA REFERENCE OATA

Adjustable
Timer

Rotor Driven
Timer

The rme|

Timer

Electronic
Timer

Pneumatic
Timer

Sensitive lv- Control Reley

" Hotor Starter
Cell

toll

TYPES OF TIME DELAY
CONTACTS OPERATION

-(0- Closes after delay
Energization

-00- Closes Energization
Re-opens after delay

De-ene rglzatlon

-0 Opens after delay
Energiation

-0 Opens Energlzatlon
Re-closes after delay

Oe-energlzation

PRESSURE
OPERATED FLOAT
SWITCHES SWITCHES

-O- Normal ly Open
Closes

Rising

-O Nrmal lY sed .O’)-Opens
Rising

ELECTRICAL SYMBOLS

Re

Circuit

Ad iustable
Breaker

N 0. i"" --’U-’N
Female i/Hale

Interlocked --Components Relay Contacts Plug and
Receptacle

Customers -Wiring Bunnlng Fuse
Time Meter Helot

Light-Letter
Designates

Color

R- Red
G Green
A Amber
W Whi te
Y Yello
8 Blue

%o
Switch

O

Spring
Return

Capacl tor

Diode

SPOT 0

0
Toggle
Switch

Center-Off

0

Maintained
Position

Snap Action
Cam, Limit, Etc.

Switches

Heater Check Valve
Swl tch

0 0 0 0

Heavy Duty Heavy Duty
Se lector Se lector

Center-Off
Three Posi lion

Heating Cooling
Type Type

The

WIRE COLOR ABBREVIATION

BK Black Line l, 2,
W White Neutral

OR Orange Pilot Circuits
Yello Unpoered
Red Control Circuits

GN Green Ground

BR Brown
BU Blue

ABBREVIATIONS

H-O-A Hand-Off-Auto.
C-O-A Closed-Open-Auto.

MS Motor Starter
N.C. Normelly Closed
N.0, Normally Open
0.L. Motor Starter

verload

Electrical
Connection

+No
Connect

Probe Tip

Potent iometer

Bell

T Position Solenoid
Valve

OC-
Full Wave Duplex

Rectifier Receptacle

0 0 Q..LQ

Spring Return
Pushbutton

Trans rome Haintalned Contact
Pushbutton

Pressure

Ground
Reservoir

HYDRAULIC SYMBOLS

Compressor

Stand
Pipe

air

Float or Hydr,opn,eumaticProbe /ann
Chamber

leter

Flow
Heter with
Needle
Vaho

Compression
Bell

Elevated
Tank

Pressure
Reducing
Valve-increase
Pressure
Valve Closes

Pressure
Reducing
Valve-Increase
Pressure
Valve Opens

Needle Floats
Valve

Solenoid-
Valve o- Liquid

Reservoir

rJ"l

Float
Operated

Control Valve

Pressure
Sensing
Device

Well
Pump

Booster
Pump

i;,,,/,,///
III11

Distribution Network

__Valve Stem for
limit Switches

Pilot ---P-,,F-
Operated Swing
Valve Checl[

Valve

lanual
Valve Air

Filtr/Reg.

r Bubble
/Tube
,L ,.-Bubble

Helot
Operated
Valve Wet Well
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CECO
PART NUMBER

DLO138

8OO268-O1

800156-01

00057-02

8OO080-O1

8OO100-02

600522-06

700867-OI

SUBoVARIATION

QUANTITY DESCRIPTION
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PAGE OF DWG. NO.
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COMPONENT

SPECS.OR MFGS. P/N DESIGNATION

PAGE OF

DRAWING NO.

201889-0

l+2x .09 Ho f fman

Inner Panel Hof fman

CB Mtg. Bkt. CECo

LP Mtg. Clips

25OV. 15A., l-pole
Circuit Bkr.

.Bkt. CECo

rd Holder ECo
IS

Cover Plat"P"

.3-.pos., H-0-A
Sel. witch CECo

Motor G.E.

IOBLP

A-42P30

91G-2D CB 1,2

LP

LP

91G- LP

12A LP

4090-i
Enclosure

9226-5 Left Side

0.L. Heater G.E.

1,2

CR206C023 MS 1,2

Dialco

CRI23c25.OB

Lens, Red Dialco

155V.
6 WattG. E.

Cover Plate Sierra

I03-4001-O5- 03 LT I-4

IO3-1331-403 LT I-4

6S6-155

S-8

I0V. 6 hOUalq’tie /Imer

LT 1-4

CT

AC 1,2

PB !,2

TS

CR

CR

Shutoff

ressor Thomas
l:N. 3900 ohms : i:d

Res isl:r unto l:e

5655-1

TM1A622

907AAI8

3816

Res. Mtc Bkt. CECo

PB Switch
Norm. ODsean

C-H

91G-11

MPIB

7581K7

CECo

in CECo
O-I
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DESCRIPTION OF OPERATION

MABS 26 SEWAGE. LIFT STATION PANEL

JACKSONVILLE, NORTH CAROLINA

S.O. 15726, ITEM A

Reference Wiring Diagram 902059-01.

This control system uses a Reed type air compressor to force
air down a bubbler tube immersed in the sewage wet well, and
senses the liquid level in the wet well by measuring the back
pressure on the column of air in the bubbler tube. This back-
pressure is applied tQ pressure switches which control the ON/
OFF operation of two pumps operating in a pump-down mode. The
bubbler system air is furnished by one of two Reed air com-
pressors, each of which are run for a period of three hours,
after which the opposite compressor takes over on the command
of a cycle timer. Additional level sensors are provided for
low suction level cutoff and automatic restore of the two

pLmlps, and for high level and low level alarms. Pump Pro-
tectors are provided for each pump, which are operated from a

normally closed thermal sensor switch (furnished by others),
imbedded in the motor windings. These protector circuits
automatically shut down the pump when an over-temperature
opens the thermal switch. The pump will remain shut down and
an over-temperature.light turned on, until the operator presses
a reset switch.

SEQUENCE OF OPERATI.O.N
Referring to Page 2 of the Wiring Diagram, the pumps are con-
trolled by pressure sensors PS3, PS4 and PS5, operating the

Model CMC09 Two Circuit Controller/Alternator. A sequence
switch is provided to permit the operator to lock the system
into a I-2 or a 2-I operating sequence. Ths switch is nor-
mally left in the AUTO mode. Assume that control power is
available, that the pump HAND-OFF-AUTO selector is in- the

AUTO mode, and that the wet well level is initially below the
stop sensor PS3. As the wet well level rises, PS3 closes first,
then PS4 closes calling for the lead pump to start. With the
alternator in the position shown, relay CRl within the alter-
nator is energized, a normally open contact of CRI seals that
relay in thru the stop sensor PS3. The normally open CRI

bESCRIPTION OF OPERATION
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contact between terminals II and 12 of the CMCO9 Module
now completes a circuit through a normally open CRI contact
of the low level cutoff relay, and the normally open contact
in the Pump Protector PPI between terminals 4 and 5, thereby
completing the motor starter pilot circuit for Pump No. I,
starting it as the lead pump.

If the influent is such that the lead pump can not handle
the flow, the level will continue to rise in the wet well,
closing pressure sensor PS5 calling For the lag pump .to

start. This will energize relay CR3 in the controller,
which will seal itself in through the stop sensor PS3.
Normally open contacts of CR3 complete both output circuits,
between terminals 9 and tO, and II and 12 of the Controller.
The CR3 contacts between terminals 9 and tO, combined wlth
another normally open contact of cutout relay CR], and the

contact between terminals 4 and 5 of Pump Protector PP2,
all combine to complete the start circuit for Pump No. 2,
causing that pump to start as the lag pump.

As the pumps run, lowering the level in the wet well, PS5
will open first, then PS4, then the stop sensor PS3 will

open. When PS3 opens, it de-energizes relays CR3 and CRI
in the controller, breaking the pilot circuits and causing
both motor starter circuits to de-energize, stopping both

pumps. At this point in time, the alternator relay changes

state, reversing the pumping sequence for the next cycle.
The CMCO9 Controller/Alternator is further described in

IMO1052.

If the level in the wet well should continue to rise, pressure
sensor PS6 will close lighting the high level alarm light. The

indicator lights normally glow at a dim level, to indicate that

the bulb filaments are in good condition and also to prolong
the bulb life. When an alarm condition exists, the bulb goes
from a dim glow to a high intensity. When the level recedes
and PS6 opens, the high level alarm light reverts back to the

dim glow state.

If the level in the wet well recedes below that at which the

pumps would have adequate suction, sensor PSI will open, dropping

out lowlevel cutoff relay CRl, which opens both motor starter

pilot circuits, preventing the pumps from running. The pump-
Stop level setting of PS3 should normally be set at a higher

pressure than the settings of either PSI or PS2. As the level

in the wet well begins to rise again, and PSI closes, relay
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CRI will stay de-energized until the level rises further,
closing PS2. At this automatic restoration level, relay
CRI wiI| be energized, sealing itself in thru its normally
open contact and sensor PSI. This will reclose the contacts
of CRI permitting the pumps to start when required. Note
that when the low suction cutoff sensor PS| is,6pened, and
CRI is de-energized, a normally closed CRI contact brings
the low level alarm light to full brilliance. This light
stays on until sensor PS2 closes on rising level, re-
energizing relay CRI.

The Pump Protectors, Model CMP02, operate to disable a pump
when its motor temperature rises too high, opening the sensor
switch in the pump winding. An over-temperature indicator
light is brought to full brilliance when the thermal pro-
tection circuit is tr’iggered by the opening of the thermal
switch. The CHP02 Protector resets automatically after
power failure. Upon occurence of an over-temperature condi-
tion, the pump will stay locked out, and the over-temperature
light on, until the operator presses the reset button. The
CMP02 Pump Protector is further described in IM00793.

The two air compressore are self contained and operate from
a duplex outlet inside the enclosure. Cycle Timer CTI
alternates its switch position every three hours, thereby
alternating from one compressor to the other. Therefore,
the continuous duty rated compressors are only required to
operate on a 5 duty cycle.
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DESCRIPTION OF OPERATION

CHCOg/CMCI0

DUPLEX PUMP CONTROLLER/ALTERNATOR

FEATURESs

Independent on, off Is standard. Independent on,
independent off Is optional.

All relay construction. The Alternator Is permanent
magnetic latching type relay not ratchet
which subject to wear.

Redundant "On" switching: When the "Lag Pump On"
closes, lead and lag pilot circuits will be camp]clad by
separate contacts of CR3, thus providing redundant "0n"
control for the lead pump.

Sequence Selector: An optional sequence selector may
be connected to "lock" the controller into desired
sequence {I-2, 2-I. AUTO).

The CHCID is the the CMC09 with the addition
of alternator contacts wired to terminals for connection
of optional "Next Pump On".

Snap-Track mounting. Board Is 3" wide by B" long (CMC09)
9" long (CHC] 0).

GENERAL

Thls nodule is designed to control the ON-0FF operation of two pups with
respect to the liquid level such In wet well slmiler eppIIcatlon.
She ON-OFF levels typcally sensed by mercury switch type llquld level

IDEPENDENT 0N, COMHON OFF

The Following is example of "Pump Down" Independent ON OFF operation.
Assume that the liquid level Is below the bottom sensor, the level is rising end
the alternator is in the RESET position shown.

The "All Off" wllI cIose first, completing the sealing circuit. As the
liquid level continues to rise, the "Lead Pump 0n" wired between terminals
h** and 7, will close and energize relay CRI. The N.O. contact of CRI, wired
between terminals II and 12 will close, thus completlng the pilot circuit fQr
Pp NO.

If the liquid level should continue to rlse, the "Leg Pump On" wlll close
and energize CR3. The redundant N.O. CR contacts wired between terminals
and ]0, II and 12, wili’close hen CR3 energizes. These redundant contacts give
positive that both pump pilot circuits closed when the "Lag Pump

The 9=p(s) pnp down past the "Both Pumps Off" before the seal’Ing
circuit will be broken, de-energlzing she control relays, which stops the pump(s).

At thls point immediately after the termination of pumping sequence the
Alternator will change state. Thls that the pumps will operate In

sequence the next pumping cycle.

Consolidated Electric Company
141 SOUTH LAFAYETTE FREEWAY
SAINT PAUL, MINNESOTA 55107
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,!NDEPENDENT ON= INDEPENDENT OFF

The following Is example of "Pump Down", Independent ON, Independent OFF
operation. Assume that the liquid level Is below the bottorn sensor, the level
Is rising, and the Alternator Is In the RESET position shown.

The "Lead Purp Off" will close FI t. completing the sealing circuit for
the lead pump relay (CRI). As the lave| continues to rlse, the "Lead Pmp On"
sensor, wired between terminals h** and 7, will close and energize relay ERI.
The N.O. contact of CRI, wired between terminals II and 12, will close, when
the relay is energized, thus conpletlng the pilot circuit foe Pump No. I.

If the liquid level should continue to rlse, the "Lag Pcp Off" will close
end complete the sealing circuit for the redundant lag pp relay (CRy). The
"Lag Pump On" will close next and energize CRJ. Tile redundant t.O. CRJ
contacts, wired between terminals and I0, II and 12, will close vhen CR]
energizes. These redundant contacts give positive that both pump
pilot circuits closed when the "Lag Pap On" closes.

As the liquid |evel falls, the "Lag Pump On" will open, then the "Lag
Pump Off" will open. breaking the lag pip sealing circult stopping
the lag pump. The lead pump must pump the liquid level down past the lead
and off before Its sealing circuit will be broken and the pp stopped.
At this point, the Alternator will change state, reversing the starting sequence
of the pips for the next eye]e.

SEQUENCE SELECTION

An optlonal sequence selector may be wired to terminals **. lh and l (as shown)
and used to "lock" the controller Into desired sequence. When the sequence
selector is Installed the connection marked X within the CHCOg. will be reved.
A pump sequence of I-2, 2-I, AUTO alternation be selected wlth thls
switch.

To rminals I. and & conon, ths I= 4 may be used for flt onnectlon.
Do not connect than two wires to tem lnal.

NOTE= It Is reconnended that
t’-Fsnap-track be mounted with
plastic fasteners. If metallic
fasteners used they be
Insulated from the copper sde
of the "CM" Module printed
circuit board,

L_ SELECT RELAY C01L VOLTAGE TO
MATCH INCOHING SERVICE ---%

2b,, 120 2OV.

CMC09

TITLE
L, ESCPlPTION OF O, PERTICN Ct’,C09./10
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DESCRIPTION OF OPERAT ION

CMP02

PUMP OVER-TEMPERATURE PROTECTOR

GENERAL

This Module provides over-temperature lockout of a pump In response to the opening of
a thermal switch within the motor housing. Hanual reset: Is required after lock-out,
however, automatic setting will occur on application of power. Thus operator atten-
tion is only required on actual thern] lockout.

FEATURES

elf resettingon po.wer appl/catlon._.
-Manua] reset required o" theFma] trip.
-’Pi]ot circuit switching 250 VAC, ]OA., .8 P.F.
Dim glow or non-dim glow alarm light circuit.
Operates from noFinal]y closed thermal switch (by others).
Adaptable to other limit applications where manua] reset is desired.
Snap-Track mounting. Module is 3" wide by .4" long.

TYPICAL OPERATION NORHALLY CLOSED THERI4AL SWITCH

With connection of thermal switch and reset button as shown, the following is a
description of operation. On application of power, the thermal switch within the motor
would be below its operating temperature, thus would be closed. CR2 coil would be
energized through the CP,]-N.C. contact, and would latch in through the N.O. CR2 contact
closing in parallel with the CR] contact,

CR] is energized by the closure of the CR2-N.O. contact In series wlth the CRI coil,
CRI latches in by the closure of the CRI-N.O. contact in parallel with the CR2 contact.
Thus both relays are pulled in and latched in for normal operation. The CR2 contact
between ternia|s and 5 will close to complete that paris of the pump pilot circuit.
The ’IOvertemp" lighl: will be out, or will be at low brilliance for the dim-glow nption.

On opening of the therma] switch due to motor over-temperature, CR2 will drop out.
This opens the motor pilot circuit, and also brings the "Overtemp ’I light to full
brilliance. After the motor has been de-energized for a period of time, the thermal
switch may close again. However CR2 will be prevented from re-energizing because CRI
is still latched in, holdig open the CRI contact in series with the CR2 coil. The
CMPO2 circuit can be reset by operating the reset button which applies power to
terminal G if the thermal switch has re-closed. This re-energizes CR2, resuming
normal operaTon.

NOT.___E: It is recormended that the snap-track be mounted with plastic fasteners. If
metall ic fasteners are used, they must be insulated from the copper side of
the "CM" Module printed circuit board.

OVERTEMP

.TO M $

!PILOT
_ClRCUIT

TLE DESCRIPTION OF OPERATION
CMP02

-i"i ] Consolidated Electric Company
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DESCRIPTION OF OPERATION

SURGE BASIN M.C.C.

JACKSONVILLE, NORTH CAROLINA

S.O. 15726, ITEM B

Reference Wiring Diagram 902060-01.

This control system uses a Reed type air compressor to
force air down a bubbler tube immersed in the sewage wet
well, and senses the l,iquid level in the wet well by
measuring the back Dressure on the column of air in the
bubbler tube. This back-pressure is applled to pressure
switches which control the ON/OFF operation of two pumps
operating in a pump-down mode. The bubbler system air
is Furnished by one of two Reed air compressors, each of
wlich are run for a period of three hours, after which
the opposite compressor takes over on the command of a
cycle timer. Additional level sensors are provided for
low suction level cutoff and automatic restore of the
two pumps, and for high level and low level alarms.
Pump Protectors are provided for each pump, which are
operated from a normally closed thermal sensor switch
(furnished by others), imbedded in the motor windings.
These protector circuits automatically shut down the
pump when an over-temperature opens the thermal switch.
The pump will rennin shut down and an over-temperature
light turned on, until the operator presses a reset switch.

SEQUENCE OF OPERATION

Referring to Page 2 of the Wiring Diagram, the pumps are
controlled by pressure sensors PS3, PS4 and PSS, operating
the Model CMC09 Two Circuit Controller/Alternator. A
sequence switch is provided to permit the operator to lock
the system into a I-2 or a 2-I operating sequence, this
switch is normally left in the AUTO mode. Assume that
control power is available, that the pump HAND-OFF-AUTO
selector is in the AUTO mode, and that the wet well level
is initially below the stop sensor PS3. As the wet well
level rises, PS3 closes first, then PS b, closes calling for
the lead pump to start. With the alternator in the position

DESCRIPTION OF OPERAflON
JAr, KSqHVILI E N.C. S.O. 15726, ITEM

’,, Consolidated Electric Company
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shown, relay CRI within the alternator is energized, a
normally open contact of CRI seals that relay in thru
the stop sensor PS3. The normally open CRI contact be-
tween terminals II and 12 of the CMCO9 Module now comolees
a circuit through a normally open CRI contact of the low
level cutoff relay, and the normally open contact in the
Pump Protector PP2 between terminals 4 and 5, thereby
completing the motor starter pilot circuit for Pump No. l,
starting it as the lead pump.

If the influent is such that the lead pump can not handle
the flow, the level will continue to rise in the wet well,
closing pressure sensor PS5 calling for the lag pump to
start. This will energize relay CR3 in the Controller,
which will seal itself in thru the stop sensor PS3. Nor-
mally open contacts of CR3 complete both output circuits,
between terminals 9 and lO. and II and 12 of the Controller.
The CR3 contacts between terminals and IO. combined with
another normally open contact of cutout relay CRI, and the
contact between terminals 4 and 5 of Pump Protector PP2,
all combine to complete the starter circuit for Pump No. 2,
causing that pump to start as the lag pump.

As the pumps run, lowering the level in the we well, PS5
will open first, then PSi, then the stop sensor PS3 will
open. When PS3 opens, it de-energizes relays CR3 and CRI
in the Controller, breaking the pilot circuits and causing
both motor starter circuits to de-energize, stopping both
pumps. At this point in time, the alternator relay changes
state, reversing the pumping sequence for the next cycle.
The CMCO9 Controller/Alternator is further described in
IM01052.

If the level in the wet well should continue to rise, pressure
sensor PS6 will close lighting the high level alarm light.
The indicator lights normally glow at a dim level, to indicate
that the bulb filments are in good condition and also to pro-
long the bulb life. When an alarm condition exists, the bulb
goes from a dim glow to a high intensity. hen the level re-
ceeds and PS6 opens, the high level alarm light reverts back
to the dim glow state.

TITk. U.bE, Klt’l IUN UP OPERATION
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If the level in the wet well recedes below that at which
the pumps would have adequate suction, sensor PSI will
open, dropping out low level cutoff relay CRI, which opens
both motor starter pilot circuits, preventing the pumps
From running. The pump-stop level setting of PS3 should
normally be set at a higher pressure than the settings of
either PSI or PS2. As the level in the wet well begins
to rise again, and PSI closes, relay CR] will stay de-
energized until the level rises further, closing PS2.
At this automatic restoration level, relay CRI will be
energized, sealing itself in thru its normally open contact
and sensor PSI. Thls will reclose the contacts of CRI
permitting the pumps to start when required. Note that
when the low suction cutoff sensor PSI is opened, and
CR] is de-energized, a normally closed CR] contact brings
the low level alarm l’ight to full brilliance. This light
stays on until sensor PS2 closes on rising level, re-

energizing relay CRI.

The Pump Protectors, Model CMPO2, operate to disable a pump
when its motor temperature rises too high, opening the sensor
switch in the pump winding. An over-temperature indicator
light is brought to full brilliance when the thermal pro-
tectio9 circuit is triggered by the opening of the thermal
switch. The CMP02 Protector resets automatically after
power failure. Upon occurence of an over-temperature condi-
tion, the pump will stay locked out, and the over-temperature
light on, until the operator presses the reset button. The
CMP02 Pump Protector is further described in IM00793.

The two air compressore are self contained and operate from
a duplex outlet inside the enclosure. Cycle Timer CTI alter-
nates its switch position every three hours, thereby alter-
nating from one compressor to the other. Therefore, the

continuous duty rated compressore are only required to operate
on a 5 duty cycle.
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DESCRIPTION OF OPERATION

CURT IS ROAD RAW WATER BOOSTER STATION MOTOR CONTROL CENTER

JACKSONVILLE, NORTH CAROLINA’

S.O. 15726, ITEM C

Reference Wiring Diagram 902061-O1.

Note that the two booster pumps can be operated either from
the main panel at the water plant or locally from pushbuttons
in the motor control center units. Note also that low suction
pressure cutout circuits are provided, such that if the suction
pressure to the boosters is too low, a pressure sensor will
open, disabling the pump motor starter and energizing a booster
low suction ight.

The DC control circuitry from the main water plant will normally
be used to operate the two booster pumps. When the operator at
the main plant control panel presses the start button for
Booster No. l, it energizes DC relay CRI, which closes a normally
open contact across the start button in the motor starter pilot
circuit, pull ing in the motor starter, which seals itself in
thru a normally open auxiliary contact. When the operator at
the main panel presses the Booster No. stop button, it will
momentarily energize DC relay CR2, which will open its normally
closed contact in series with the stop push button of the starter
circuit, dropping out the motor starter. With normal suction
pressure, the low suction pressure switch will be closed or in
the upward position. Operation of the second booster pump is
performed in the same manner as the first utilizing DC relays
CR3 and CR4.

A phone jack is provided, for use of the sound powered tele-
phone, to communicate to the main panel at the water plant.
The operator merely plugs the phonein0 the phone jack, and
presses the call button, signalling the operator at the main
p.lant.

Condensation protection heaters are provided in this unit,
operated from a thermoswitch. When the temperature in the
enclosure falls below a preset limit, the thermoswitch closes
energizing the electric heaters. These heaters will stay
energized, heating the panel, until the thermoswitch opens.
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DESCRIPTION OF OPERATION

THE NEW RIVER SEWAGE. PUMPING STATION MOTOR CONTROL CENTER

JACKSONVILLE, NORTH CAROLINA

S.O. ]5726, ITEM D

Reference Wiring Diagram 902062-01.

This control system uses sonic transducers to measure the
’level in the wet well and also the level in a flume, indi-
caring flow. Bulletin BlO0, Model 9G Float Switches are
used to sense high level and low level alarm conditions in
the wet well. Output contacts from the level sensing unlt
are used to operate the three pumps if their HAND-OFF-AUTO
selectors are left in the AUTO mode. Contacts are provided
to sense high and low level and telemeter back to the annun-
ciator panel, Shop Order Item J, at the Geiger Sewage Treat-
ment Plant. Auxiliary contacts are furnished in the motor
starter units also, to telemeter the pump running status to
the annunciater panel. A call button and phone jack are
provided, as well as a sonalert which can be activated from
a call button at the Geiger Treatment Plant Panel. A thermo-
switch is provided, which operates condensation heaters in
each vertical section of the enclosure. When the temperature
fals to a level which would cause moisture condensation, the
switch closes, operating the electric heaters. The heaters
will remain in operation until the temperature is elevated
enough to open the thermoswitch.

A remote sonic transducer located above the flume, detects
the level of the liquid flowing in the flume. The signal
from the remote transducer is sent to the flow receiver,
which derives an output proportional to flow in the flle.
This signal is used to position the flow indicating recorder.

Another rete onic transducer is located above the liquid
in the wt well, and senses the level of the liquid. It
then transmits this Information to the level receiving unlt
in the panel. Thls unit operates the Wet Well Level Indicator,
and derives eight control setpoints. Six of these setpoints .
are used to control the operation of the three sewage pumps.

DFSCHIPTION OF OPERATION OS,GN oewN IC. IvIoN
jCSOIVILLE, N.C.S.O. 15726, ITEM D TWM I.o.

Consolidated Electric Company G W,.G .0

141 SOUTH LAFAYEE FREEWAY 2OF IMOI O76
SAINTPAUL MINNESOTA 55107

When the level rises above setpoint 2 and reaches setpoint I,
relay CR3 is energlzed starting Pump No. I. When the level
falls belo setpolnt 2, CR3 drops out, stopping Pump No. I.
The other pumps operate in the same way, using CR and CRY.
When the high level alarm float switch closes, it energizes
relay CRI and the high level alarm ligh. A normally open
contact of CRI completes the circuit between terminals 5
,and 7, telemetering the high level condition to Shop Order
Item J, the annunciator panel at the Gelger Sewage Treatment
Plant. In a like manner, if the level in the wet well falls
to an abnornlly low level, the low level float switch closes,
energizing relay CR2 and the low level alarm light. A nor-
mally open contact of CR2 completes a circuit from terminals
5 to 8 telemetering the lowlevel condition to the annunciator
panel at the Geiger Plant.

Auxiliary contacts of each starter furnish a pump running
signal to the Geiger Plant Panel. For instance when Pump
is running, a circuit is’ completed from terminals 5 to 9,
telling the annunciator pane that Pump is running.
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0
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II

REV.

A

L M N 0

CO. NO. DATE DESCRI’TIQN

7 /7/ RELEASED

CNK

NAMEPLATE AND/OR DEVICES

I. WELL PUMP FUSED DISCONNECT SWITCH
2. SELECTOR SWITCH MOTOR/AUX. ENGINE
3. START PUSHBUTTON SWITCH
4.. STOP PUSHBUTTON SWITCH
5. OVERLOAD RES ETTER
6. LIGHTING & REC’P. FUSED DISC. SWITCH
7. CALL PUSHBUTTON SWITCH
8. TELEPHONE JACK

DIMENSION DIAGRAM & ARRANGEMENT
NEMA ENCLOSURE
WELL PUMP POWERPACK’ CONTROL

JACKSONVILLE, N.C.15726

CONSOLIDATED.:so,;. LA. ).ELECTRICS PA’J h.

SCALE

ITEM "E"

}r. (.075 cs

GRAY HAHHERTO N[





SERIAL NU4BER
El E2 E3 EI E5

SUB.VARIATION

NO, PART NUMBER QUANTITY

DLOI312 F EFEF ’,FLF EF

2 90206-O1 EF[EF EF EF EF

3 8OOO34-01

6

8

lO 7OOO76-01

13 2 2 2 2 2

14 2 2 2 2 2

15 2 2 2 2 2

16 2 2 2 2 2

23 3

24

25

26

27

29

30

33

34

DESCRIPTION

Document .L is t

Wi r nc P lag ranl

3Ox2bx7
Encl., f’,E,A CECo

Inner Panel Ho ffman

Term. Block Bucl’,a

End Piece Buchanan

term. Block Marathon

ightning 3 phase
rrestor G- E.

LA .Ftg.13kt. CECo
5 .Ckt.

Ground Bar CECo
30,’, .-pole
Dis Sw, IT

Fqse. Kil, O$ IT
DS Handle ITE

4PDT
Relay 48V OC P&B

Socket
Ib, pit} Rundel

PB SwitI0" Salinqer

PB Swltc "C"
Salincjer

N.O.-N.C., 2 position
Switch CECo

PAGE OE

SPECS.OR MFGS. P/N

A-3OP24

.82AL
850

308

91I 5BC OO3

91G-15

OlOl

D12C21
D]]SF2

KHPI7DI2-48

SL-715

HPI -B

MPI -R

DWG. NO.

COMP(NENT
DESIGNATION

I,B

TB

TB 2

LA

LP EUT.

DS 2

DS 2.1

DE 2,1

CR 1,2
CR 1,2

SS
60 A,, 3-pol

Disconnect ITE. DIOS2 DS

Fuse Kit DS ITE DI2D22 DS
2/4OV. coil. Siz..F1oto r Starter CR206DOO3 MS

N 0
Aux, Interlock G,E,

C].L. Heater

O:.L. Heater G.E.

CR20XIOOD
CRI.C25,0B

CRI23cI6.B
CRI2c25.0B

CRI23C25.OB

O.L. Heater

O.L. Heater

MS

IS

MS

3 G,E, MS

3 G.E. MS

3 G.E. CRI23C25.OB MS
er ?656wcncratt

3 Fuse Buss FRN-35 S

Fu Buss FRN25 DS

3 Fuse BuSs FRN-5 DS

Fuse Buss FRN-5 DS

3! use Buss FRN-35 DS

2 2 2 2 2 Fuse Buss FRN-20 DS 2

TITLE:
PC".’/ERPACI CONTIROL S.O. 1572 ITEI "E"

O.L. Heater

Phone Jack
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DESCRIPTION OF OPERATION

WELL PANELS FOR WELLS N,O,P,Q,R

JACKSONVILLE, NORTH CAROLINA

S.C. 15726, ITEM E

I

Reference Wiring Diagram 902063-O1.

The operation of the well pump is controlled either from
start and stop buttons at the well panel, or from remote
start and stop buttons at the main control panel in the
water plant. The motor starter circuit is interlocked
with an engine drive, by selector switch SSIo Only when
the selector is in the MOTOR position, will the motor
starter be capable of energizing from either local or
remote control. When the switch is in the ENGINE posi-
tion, the engine start circuit will be permitted to
operate, but the motor starter circuit will be locked
out,

For local control, the operator starts the pump by pressing
the start button, which energizes starter MSI, which seals
itself in through the normally closed stop button and nor-
mally closed relay contact CR2. The operator stops the pump
by pressing the stop button which de-energizes the starter.

For remote control from the main panel at the water plant,
the operator presses the start button at the water plant,
momentarily energizing dc relay CRI, which completes a
circuit around the start button, energizing the starter
which seals itself in with the MSI auxiliary contact. When
the operator at the main plant presses the stop button for
this well, relay CR2 is momentarily energized, which opens
the normally closed CR2 contact in series with the stop
button, de-energizing the starter and stopping the pump.

A" normally open motor starter auxiliary contact will complete
a circuit between terminal 7 and terminal 5, lighting a run
light at the main plant panel. When the operator wishes to
talk to the operator at the main plant panel, he plugs the
sound powered telephone into the phone jack, and presses the
call button completing a circuit between terminals 6 and 7
and lighting a light at the main panel.

L
TT DESCRIP"---"ION OF OPERATION,
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DIMENSION DIAGRAM
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ITEM CECO
"NO PART NUMBER

SUB-VARIATION

QUANTITY REQUIRED
K

DESCRIPTION

PAGE OF

SPECS. oR MFG’S P/N

DRAWING NO.
201 89,-01
COMPONENT
DESIGNATION

DLOI 382 REF Document List

2 90206,-01 REF

3

5

6 2

7 800057-02

8 800080-01

9

Wirinl Diagram
NEMA

Encl osu re Hoffman A-l 61/4CH

Inner Panel Hoffman A-16Pl4

Term. Block Marathon 316
Probe Relay Warrick IGIDO

Relay, 120DT. CECo

11 pin
Sockel CECo

TB

PR It2
CR

CR

lO

II

12

13

14

15

16

17

]8
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NA,’4EPLATE AND/OR DEVICE

1. At4BER INC, ICATILG IG!i[ ’,E:.L NC. 2 RE?’JIr.,E3

7. ’ed’BER INDICAT!i’;Cl LIGHT WELL. CALL PUSH, BUffON S’,,,"I C..I
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ITlP-TaTRDillC  ooo
INDICATORS instruments
AND 2751-20B

FEATURES

State of the Art Electronics.
Compact Size.
or 2 Variables.

Voltage or Current Input.
Optional Alarms and Alarm Lights.

DESCRIPTION:

The Metatronic" 2000 indicator is designed to accurately display
two process variables in single compa:t package. Each

variable has independent meter with its scale. The indicator

has 2/s full view scale and two optional indicator lights the

front panel.

The buffered amplifier unit has accuracy 1.35% with

impedance of greater them megohm and is designed to be used
in parallel with the other Metatronic controllers, recorders, and
stations. The unit accept 4 "20 MA 10 .50 MA, well

5 volts inputs. A buffered amplifier between the input and
meter liows for the greater accuracy, high input impedance, and
optionc;I el..ctron;c solid state olarm, One two alarms avail-

able per pointe;. Tht, contacts rated 30 V, AC DC at ampere

l’his indicator ,equ"es 24 volt DC power supply for operation.

Aft indicators feoture state of-the-art electronics, which allow

pac.t :;ze and we/aht They desigred to be mounted ;n any
stan-tord ;.4etatron; 2000 housing and the standard umbilicas.

OVERALL DIMENSIONS

TERMINAL CONNECTIONS

(,BUFFERED AMPLIFIER TYPE

Trademark, of American Chain & Cable Co., Inc.
Bristol Division





CECO
PART NUMBER

SUB-VARIATION

QUANTITY REQUIRED
K DESCRIPTION

PAGE OF

SPECS. oR MFG3 P/N

201892-O1
COMPONENT
DESIGNATION

DLOI 382 REF Document List

2 902062-01

3

5

6

7

9

10

11

12

13

IL

15
16

800057-02
00080-01

8OOO5-02

REF

3

5

5

2

2

2

2

W r ncJ Diagram
3 Unlt, NEMA 12

M. C.C. West.

Thermoswi tch CECo 2G-91
50 Watts

Heater-, 12OV. Chroma ox SCB-150
Screw Base
Receptacle Levi ton 9063

Term. Block Marathon 318

See P.O.

TH

HT I-3

HT I-3

TB

MPIB

CR I-5
CR

PB

03-4OO1-O5-I O3 LT 1,2

IO3-1331-Lo3 LT 1,2

6S6-155 LT 12
PC-I 5-5-SP3 iBy Others

17

PAGE OF

DRAWING NUMBER

201892-01

3PDT
Relay 12OV. CECo

Socket
II pin CECo

Norm. Open
PB Switch Salinger

Newark
Telph. Jack Switchcraft

Audible Alarm CECo

Light Base Dialco

Lens, Red Dialco
6 Watts

Lamp, 155V G,E

Level Receiver Invent ron

Level Indicator Invent ron
Indicator/
Recorder, Flow Inventron 4-I-R

ITLENEw RIVER M.C.C. S.O. 15726 ITEM "D"REV.

C
CONSOLIDATED E LECTRIC Co.

(", 141S0. LAFAYETTE FREEWAY. ST. PAUL, MINN. 55107

By Others X

iBy Others X
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CECO
PART NUMBER

DL01382

SUB-VARIATION

QUANTITY REQUIRED

EF

K DESCRIPTION

Document List

PAGE OF DRAWING NO.

SPECS. OR MFG’S P/N
COMPONENT
DESIGNATION

2 902065-01 ,EF

3

4

5 7

6 7

7 7

8 7

9

0

2 14

13 14

14

15 2

16 40

17

DRAWING NUNBER

201895-01

Wiring Diagram
30x48x]O

Encl., NEHA 12 Hoffman

Inner Panel Hoffman
20V "IeaO C-HLoad

Liqht Base Dialco

Lens Amber Dialco

Lamp, 155V.
6 Watt.E.

Norm. Open
Switcht PB Salinger

A-30481 OWFLP

A-48P30

575-H2732-66 LR l- 7
03-4001-O5-I 03 LT "7

03- 33-_403 LT "7
656-I 55 LT I-7

MPI B PB

KHPI 71Z)l 2-48 CR l-lb

SL-71 CR l-l b,

HQCL-I OlO .CB
K8221 6 C B

625 TB

N ewa rc raTel ph. Jack wcc ft
4PDT

Relay, 48V,DC P&B

Socket
I/ pin

Rundel
l-p.ole lOA. Tr.ip

Circuit kr. west.
Surface
Mt.9. Clip West.

Term. Sect,ion Buchanan

End Piece Buchanan 630

TITLE N.W. CORNER WELL CONTROL S.O. 15726, ITEM "G"

co.
\.’j 141 SO. LAFAYETTE FREEWAY. ST. PAUL, MINN. 55107
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DESCRIPTION OF OPERATION

WELL CONTROL PANEL AT THE NORTHWEST CORNER OF THE WATER PLANT

JACKSONVILLE, NORTH CAROLINA

S.O. 15726, ITEM G

Reference Wiring Diagram 902065-O1.

This control panel receives start and stop signals from the
main panel via /8 volt DC control relays, and energizes load
relays calling for the well to run. A contact of each load
relay is used to transmit a well required signal back to the
main panel. A phone jack and call button are provided for
communication to the main panel.

When Well #2 is called for at the main panel, the operator
presses a button which supplies -b,8 volts DC to terminal
momentarily energizing relay CRIo A normally open CRI
contact energizes relay LRI which seals itself in through
the normally closed CR2 contact. Whenever LRI is energized,
the Well #2 required light is also turned on. A normally
open load contact of load relay LRI completes a circuit
between terminals 26 and 27, which is carried via #10 wires

to the remote well causing that well pump to start. A
lightning arrestor is included that is wired across each
of these load relay output contacts, to protect the control
circuit for each remote well.

When the operator at the main panel wants to stop Well 2
he presses the stop button supplying -48 volts DC to

terminal 5, momentarily energizing relay CR2, which breaks
the circuit of LRI, de-energizing that relay and stopping
the pump. The remaining six well control circuits operate
in the identical manner of that for Well No. 2.

TITLE DESCR PT ION OF OPERAT ION DES,GNEO
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WIRING DIAGRAM
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CECO
PART NUMBER

DLO1382

902066-01

SUB-VARIATiON

QUANTITY

REF

REF
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REQUIRED DESCRIPTION

Document List

Wirin,q Dia.qram

SPECS OR MFG P/N

90xl 9I 5
Encl. NEMA West.

The rmoswi tch CECo

Heate r, tsch romal ox
Screw Base
ReceptacIe Levi ton
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201896-O1
COMPONENT
DESIGNATKI
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CECO
PART NUMBER

SUB-VARIATION

OUANTITY REOUIRED

R:-F

REF

2

2

K DESCRIPTION

Document List

Wiring Dia9 ram

5
Encl. NH, West.
plus 12" TraP.sition
Encl. 9Ox38x15 West.

T.hermoswi tch CECo

150 Watts
Heater, 120V.
crew Base
eceptacle

PL PAGE OF

SPECS. oR MFG’S P/N

2G-91

C h roma ox S C B- ; O
Levi ton 9063

201897-O1
COMPONENT
DESIGNATION

See P,O

See P,O0

TH

HTR

HTR

DLOI 382

902067-O1
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I0

12

O
II 7 5

N

DE .SCRIPTI )N
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CUrtiS. C,P,,CE

NEMAPLATE AND/OR DEVICE

I. CONTROL POWER CIRCUIT BREAKER
2. ALARM BELL
3. INDICATING LIGHT-GREEN-PUMP RUNNING
LL iNDiCATING LIGHT-GREEN-PUMP 2 RUNNING
5. INDICATING LIGHT-GREEN-PLUmP 3 RUNNING
6. INDICATING LIGHT-RED-HIGH LEVEL ALAR;

7. INDICATING LIGHT-RED-LOW LEVEL ALARM
8. SILENCE PB SWITCH-HIGH LEVEL ALARH
9. SILENCE PB SWITCH-LOW LEVEL ALAR;

lO. CALL BELL
lI. TELEPHONE JACK
12. CALL PUSHBUTTON

i

DIMENSION DIAGRAM & ARRANGEMENT
NEMA ENCLOSURE ITEM "J"
ANNUNCIATOR PANEL’GEIGER S.T.P.

15726 JACKSONVILLE, N.C., ,,,,, ,,._.,- 40A. , (375 CRS
m’l CONSOLIDATED ELECTRIC CO,MPA,N’,’ ;:::
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I1 CECO
PART NUMBER

DLOI 382

2 902068-01

3 800038-O1
4

7
8 6o0483-01

]o 80005-01

11

12

14

15

16

17

18
PAGE OFPL

DIWING NUh’,BER

201898-O1

GE IG[R S.T.P.
SUBVARIA1 ION

OUANIITY REOUIRED

:EF

EF

7

7

2

5

5

DESCRIPTION

DocLImenr. Lisr,

Wiring Diagram
NEMA I, 2Ox20x9
Enclosure CECo

Inner Panel Mo ffmFn
Term. Block Marathon

l-pole, IOA.
Circuir, Bkr, Ves t,

CB Ht.9.Bkt. West.
Transmi tier
Modul e 120V. CECo

-" 2 condr.-open
elp ,Jack S.wi.tchcraft

24V.
Sonal err. CECo

48V DC
Relay 4PDT" P&B

Socket
IL pin

Rundel

Light Base Dialco

Lens, Red Dialco

Lens, Green Dialco
s

Lamp, 155V..6 Wa .E.
Res is[o2rvlar’ts’ 3,OO.ohmsume

2 zo,’.;-Ol

COPCNI
SPEC. o MFG’S P/N DESIGNAIIO

A-2OP20

312 TB

HQCL-IOI 0 CB

1258CO7G01 CB

CMXOl

Ill

CALL

KHPI 7DI 2-L8 CR -7

SL-715 CR 1-7

O3-4001 -O5-I O3 LT I-5

IO3-1331-403 LT 1,2

10,-1 .32-40 LT .-5
6S6-155 LT I-5

3816 Dim-Glow

R. TITLEBuLL" EIOO ANNUNCIATOR PANEL S.O. 15726 ITEM "J"

/? CONSOLIDATED E LECTRIC CO.

141 SO. LAFAYETTE FREEWAY ST. PAUL, MINN. 55107
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DESCRIPTION OF OPERATION

GEIGER SEWAGE TREATMENT PLANT ANNUNCIATOR PANEL

JACKSONVILLE, NORTH CAROLINA

S.O. 15726, ITEM J

Reference Wiring Diagram 902068-O1.

The Model CMXOI Remote Control Transmitter is used here to
furnish 50 volt DC power, used to control the 48 volt DC
relays, for telemetering between this panel and Item "D"
at the New River Sewage Pumping Station. Further informa-
tion on the CMXOI Transmitter is supplied in the descrip-
tion IMOO778.

Communication between the two panels is provided by the
sound powered phone which plugs into the phone jack, and a
call button which can be pressed, sounding the sonalert at
the other end. Relays CRI thru CR5 perform the alarm func-
tions and the pump running status functions as shown on
the drawing.

When a high alarm occurs, a contact at the remote panel at
the New River Sewage Pumping Station completes a circuit
between terminal 5 and terminal 7 energizing relay CRI. A
normally open CRI contact sounds the alarm bell through a
normally closed CR6 contact while a second CRI contact brings
the high level alarm light to full brilliance. Pressing the
silence button for the high level alarm energizes relay CR6
which de-activates the alarm bell and seals the relay CR6 in
through the normally open CRI contact. When the high alarm
condition is removed, CRI is de-energized, and relay CR6 is
reset.

A low level alarm will activate relay CR2 and bring the low
level alarm light to full brilliance while activating the
alarm bell. A low level alarm can be silenced in the same
manner as the high level alarm. Lights are provided for pump
running status which are also of the dim-glow type.
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CONTROL
CIRCUIT
CCNNECo
TIONS

I0 VAC P(.WER

OPT IONA

’-I"CM X01

FULL WAVT DC 100 VOLT

FULL WAVE OC 50 VLT

F,]II. W.V CC SO VOLT

HALf" WAVE OC I00 VOLT

..HALf" WAVE OC 0 VOLT

S IOL

E POvER
LEVEL
JUMPLR$

GAP

RgMOTE CONTROL TeA

RTH
GROUND

CONNECT TERMIPL TO TERMIL 8 AND
TERMINAL TO TEIL ,. WIRE CONTROL
CONTACT BEEEN IERHILS 6 A:ID 9.

CO::NECT EP,MIL TO TRMIL 8 AND
TERHINf, TO TERHIL . WIRE GNTROL
CDTACT EE,vEEN TERMHLS E AND 9,

EONtZECT T[RtilIL TO TERIIAL AND
/ERHINf,L TO TERMINAL 8. WIRE CONTROL
CONTACT #1 BETWEEN ERMIL 6 AND 9,
WIRE CONTROL CGNTACI #2 BEEEI IERMIL

AhD 9 (C(tII’,OL CONTACTS 1 & #2 MUSI
NEVER BE CLOTLD AT IHE SAME TIME).

CONNECT IERMIL J TO TERHItL B. WIRE
CONTROL COITACT #1 BETWEEN TEIL 6 AND 9,
WIRE CONTROL CONTACT #2 8EEEN TEILS ANO

CONNECT TERHIL TO TEIL 8, WIRE ONIROL
CONTACT #1 BEEEN 7EIIL 6 AND 9. WIRE CONTROL
CONTACT #2 BEEEN IEILS AND 9.

SEE TABLE FOR
CONNECTIONS
FOR VARIOUS
UAGES,

2-W IR[ TELEPHONE
PAIR OR SIMILAR.
METALLIC CIRCUIT
TO UNE OR MORE
RECEIVrR SUCH
AS CMROI
ASSEMOLIES.

00778

The CMXOI is designed to
transmit a 50 or lO0 Volt
half or full wave DC signal
to a remote alarm receiver
such as the CHROI or CHR02.
Spark gaps and Amp. fuses
provide sufficient ightning
and transient protect ion.

NOT E : It is rec0mmendeEl that
fasteners. If metall ic
from the copper side of

the snap-track be,mounted with plastic
fasteners are used they must be insulated
the "CM" Module printed circuit board.

T,T L e:. S INGLE OR DUAL FUNCTION REMOTE D"AWN D=s’G"ED

CONTROL TRANSM ITTER CMXO I P,....... ’ "J’ I"
’---;" 14 UTH LAFAYETTE ROAD . PAUL, INN. 5510/ }L,. // IH0077 A
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902069-01

800085-02

600566- O6

600574-11

800092-01

800093-08

800057-02

800079-02

800080-01

8OOO73-02

600,96- 01

8OO195-O1

800196-O1

80OIq6-03

8001q6-O5

8.0.01 6- O2

800196-04
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SUB.VARIAIION

OUANTITY
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2

2

16

2

2

16

2

2
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DESCRIPTION

Docunlent List

IPAG’ O DWG..o.
P/_.. 2 20’99-0]

CO/4PONEN
SPECS.OR MFGS. P/N DESIGNAIlON

Wirinq Diaqram
N EMA

Console, 48" Hof fman C- 14488D

Top Un Hof fman C- 1448T
48"

Sub-Panel Hof fman C-I 4qSP2

Term. Section Buchanan 62 TB

End Piece Buchanan 60 TB
Aud bl le2y rm CECo ALARM

20V
Alarm Module CECo CMAO9 AM ],2

120Vo
Controller Hod. CECo AN-ll CM I2
Heter 51/2" CECo LM I2
ca es
or Meer CECo LH 2

PDT CR
Relay, 20V. CECo CR 730

2PDT. l;QV
Relay, Ltcnn CECo CL 1,2

Socket, II pin CECo CR, CL

$900 ohm, IZ Watts
Reslstor Ohmite 3816 Dim Glow

Motorized on delay, e30 min.
Timer l-OV. Eaql BRIgA6 TM I2
20/12 2 ]5 Ampwr. Suppl Co PWR 2

Fuseholder Marathon F3OAI SP F

Fuse, Amp. Buss NON-I F

/ i.gna
OlUSt Pot, CECo CMZ-OI 4CU 1-4
pos.

Sel. Switch A-B 8OOT-J2A SS 24
Ctr.0ff-Homentary SS 5,7.8,
Sel. Sw. SPDT A-B 800T-JgIA

2 Dos. Maintained |Sel, Sw, SPDT A-B 800T-H2A 9,.Is
6W Lamp lSV. G.E.. 6S6-155V. IT l-2h

Lamp Base LT I-2

LT I2
VM

Lens, Red
Type ]85 Vertica
Heter, 0-I00% .E.

Lens, Amber

Lens, White
LT 4

Lens Green

Lens, Blue
ype 185. Vertical

eter O-IqOo b..

Bezel KI G.E.

Cem Card Case Bristol

185014NDNDIJ
41q9KI6G778

MYSI 4MY

Ind,/ Recorder Bristol
Dual
Indicator Bristol

LII_I’O.,’I 9

LT 5,14

VM 2,4
VM I-4

Pwr. Supply Bristol

iqgle Bristolna]cator-

Sq, Root Card Bristol

Htg. Plate C,B. West.

Sw., P.B. Salinger

Circuit Bkr. West.

2711 OA-200-
QI0-OON-OOR-100 REC I,

2750C-522-DEI- IND

2007-208-1 00 P\VR

27I-I 0C-120-
D 01- q30 .I.ND 2

7q471-01-0

1258C0/G01 CB

MPIB

HQCL IO1
NOTE: Items 35-_/Jo

nlshed to CECO by

HcMahan Co.

iTITLE: CONTROL CONSOLE
AHP GFIGFR .T.P. s.O. ]5..26 ITEH "K"

,........._. 141 SO. IAFAYFTE R[:FWAY ST. PAUL, MINN.
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CB
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Re]ay, 24 VAC

Prop..Controller Action Pak AP2101

Posn. Controller Action Pak AP200

96Pin Timer iTork 8001

Socket, 11 pin Rd. Rundel St611

DWG. NO.

CoPONtN!
DESIGNATION

’SPC 1,2

VPC 1,2

’TC 2
ISPC 1,2
VPC I.Z

2
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DESCRIPTION OF OPERATION

FILTER CONSOLE AT THE CAMP GEIGER SEWAGE TREATMENT PLANT

JACKSONVILLE, NORTH CAROLINA

S.O. 15726, ITEM K

Reference Wiring Diagrem 902069-01.
Reference Flow Diagram on Page 2 of this Description.

As shown on Page of the Wiring Diagram, the flow through
Filter #l is controlled by monitoring the level in the filter
usinQ Bulletin AlO00 Submersible Level Transducer. This
leve signal is then compared to the pre-adjusted setpoint
of a setpoint controller, and the deviation signal i.s used
to modulate the flter effluent valve.

The level signal from the BuJ1etin AlO00 Submersible Trans-
ducer is first fed to the Bulletin G5OO, Model AN-ll Controller.
This Controller furnishes a meter output to indicate the water
level in the filter, and conditioned analog output to the ’level’
input of the proportional controller. This Controller tries to
maintain the water level at the adjusted setpoint by varying
the opening of the effluent valve. The.setpoint for Filter No.
can be re-adjusted with a pot on top of SPCI nside the console.
A &-20 ma. signal from pins 7 and 8 of SPCI directs the opening
of Filter Effluent Valve, via position controller VPCI on
Page 3 of the Wiring Diagram.

The control output on the AN-If Controller is used to energize
relay CRI, to enable the two filter effluent pumps to run.
When the water in the filter gets below a pre-adjusted setpoint
the control output contact opens, de-energizing relay CRI, which
disables both filter effluent pumps. If the level in the filter
ges ted high, the high alarm contact in the AN-ll Controller
wiil close, energizing relay CR2 in the Model CMA09 Alarm
Hodule. This turns on the High Water in Filter #I alarm light
and energizes he audible annunciator. When the operator
presses the slence button, it energizes relay CRI in the
alarm module, disabling the audible annunciator and sealing
itself in. When the alarm condition goes away, and the high
alarm output conct opens, relays CR2 and CRI in the Alarm
Module de-energize, turning off the lght.

DESCRIPTION OF OPERATION
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FLAP
VALVE
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SUBMERSIBLE SURFACE WASH
LEVEL VALVE
TRANSDUCER

ROTARY
AG TATOR

FILTER

SURFACE
WASH PUMP

._.BACKWASH
EFFLUENT

LOSS OF
HEAD

TRANSMITTE1

EFFLUENT EFFLUENT
VALVE PUMPS

B.V. PUMP

CAMP GEIGER
TERTIARY SEWAGE
FILTER
FLOW DIAGRAM
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The level control circuit for Filter #2 is identical to that
for Filter #1. Each filter has an indicating recorder whi.ch
records the flow through the filter from an electronic trans-
mitter signal.

The head-loss across each filter is displayed on a dual indi-
cator. Each channel of this indicator includes an alarm
contact, which closes when head-loss exceeds a preset value.
For Filter El, a high head-loss will energize 24 volt relay
CR5, which will initiate a backwash sequence.

A backwash control switch is provided, to permit the operator
to manually initiate a backwash sequence or to manually stop
the backwash sequence. Note that the two filters are inter-
locked wth contacts of their latch relays CLI and CL2, such
that f Filter ;;2 is backwashing, Filter #1 may not be initiated
into a backwash sequence. This assures that one of the two
filters is always on line.

BACKWASH SEOUENCE

The backwash sequence for each of the two filters is iden-
tical,, therefore only Filter #l will be described here.
Referring to Page 3 of the Wiring Diagram, assume that the
backwash control switch is left in the Center or OFF postlon,
and that Filter #2 is in service. Because Filter #2 is in

service, the normally closed contact of latch relay CL2 is
closed, permitting the N.O. CR5 contact to complete the circuit:
to the latch input of relay CLI, when it closes due to high
lead loss in. Filter #l. When CR5 hen causes CLI to latch,
a normally closed CLI contact turns off the Filter #1. in
Service Light, and a normally open CLI contact turns on the
Filter #l in Backwash Lght. Another normally open CLI contact
energizes relays CR4A, CR4B and CR4C. The sequence for operating
the valves in the automatic backwash sequence is to first close

’"’the filter effluent valve, then the is opened
and finally the sur was v opene "’.’I
Note that the manual control selector switches for each
valve are disabled by N.C. contacts of relays CRhA thru
CRC when the filter enters the filter backwash cycle,, and
these selector switches stay disabled until the backwash
cycle has been completed.

Upon initiation of backwash in Filter #I, a circuit is com-
pleted through contacts 9 and 6 of CR4C, normally closed
contacts 7 and of CR3 (the backwash stop relay for Filter
#l), and the norrmlly open contacts 7 and 4 of relay CR4A.to
the coil ofrelay CR]O. This will drive the Filter Effluent
Valve #l to the fully closed position, which will then ener-
gize relay CRS. Note that the 120 volt power is removed from
terminal 9 of valve position controller VPCI at the time that
the fl]ter goes into backwash, so that there will not be
opposing close and open output signals to the valve positoner.
This control power to the valve positloner is removed by the
.normally closed contact of CLI located on Page 4.

As soon as Filter Effluent Valve #l is fully closed, a nor-
mally open CR8 contact in series with a normally open CR4A
contact will apply power to the open input of the Backwash
Valve #1 positioner. When this valve has reached the fully
opened posltion, relay CRll is energized.

Referring to Page 6 of the Wiring Diagram, a normally open
CRll contact in series with a CRC normally open contact
will apply power to one of the backwash pump control relays
depending upon which position the Backwash Pump selector is
in. Assuming the Backwash Pumps H-O-A selector is in the
AUTO position, the appropriate relay will furnish a contact
closure to start one of the Backwash Pumps. Another nor-
mally open contact of each of these relays will oerate a
"backwash pump required" light.

Another normally opened CRll contact in series with a nor-
mally open CR4B contact completes a circuit to the open input
of the Surface Wash Valve #l operator. When this valve has
reached the fully opened position, a limi switch transfers
energizing relay CRI3.

Referring to Page 6 of the Wiring Diagram, a normally ope
CRI3 contact in series with a normally open CRC contact
will energize either of the surface wash pump control relays
depending upon which position the selectors are in. For
instance, if the Surface Wash Pump selector is in the #l
position and the Surface Wash Pumps H-O-A selector is in the
AUTO position, relay CR29 will be energized lighting the
.Surface Wash Pump #l Required light and starting Surface
Wash Pump #l. Referring to Page 3 of the Wiring Diagram,

m DESCRIPTION OF OPERATION
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another normally open CR13 contact energlzes timer TM1, which
will establish the duration time of the backwash operation.
This timer can be set for up to 30 minutes of backwashlng
time.

Note that relay CR3 is the relay that causes the filter to
stop backwashing and sequence its valves to the In-service
position. This "backwash stop" relay can be activated by
timer THI when it times out at the end of the automatic
backwash. Or, CR3 can be energized manua]ly by the operator
turning the Backwash Control switch momentarily to STOP.
Thls "backwash stop" relay can also be activated by a
momentary closing of the contacts connected between terminals
2] and 22, so that if there is inadequate suction For the
backwash pumps or inadequate volume available for their dis-
charge, the filter will be sequenced out of backwash.

When Timer TMl times out, its contacts 6 and 5 close, ener-
gizing relay CR3 and applying poer through the CRIB nor-
mally open contact to the close input to the Surface Wash
Valve fil operatoF. As soon as the valve begins to close,
relay CR13 is de-energized, stopping the. surface wash pump.
Relay CR3 on Page 3 of the Wiring Diagram seals itself in ,V
through its normally open contact and a normally open CR4C

Referring back to Page 4 of the Wiring Diagram, when the
Surface Wash Valve #l reaches the fully Closed position,
relay CR111 is energized, and the Surface Wash Valve #l
Closed light comes on. A normally open CR14 contact applies
an input to the close termlnal of the Backwash Valve #1
positioner. As soon as hls valve begins to close, relay
CRI] is de-energized, and the backwash pump is stopped.
When the Backwash Valve #I reaches the Fully closed posi-
tion, relay CR]2 is energized. The valve position meter
should then read approximately 0% opened.

A normally open CRI2 contact applies power thru a N.O. CR4A
contact, to the open input of the Filter Effluent Valve #l
positioner. When this valve begins to open, relay CR8 will
be deenerQized..:: i.i..,, .i-r. for

I DESCP. IPT ION OF 0PERAT ION [S,GN[O OAWN I(:,[CIEO IWSO,
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In the upper left hand corner of Page 3, a normally open
CR3 contact in series with a normally closed CR8 contaci nowapplies power to the reset Input of latch relay CLI, resettingit and placing Filter #I back in service. The in-service
light is now turned on and the backwash light is turned off.The effluent valve will be re-positioned, under command fromposition controller VPCI on Page 3, until the water level
setpoint is reached in Filter #I.

The 96-pin timers TCI and TC2 on Page 6 of the Wiring Diagramcontrol the operation of the remote solenoid valves controllingthe two sludge draw-off valves. The dlal on each timer revolvesonce every 24 hours. The time and duration of each valve opera-tion iS easily programmed in 15 minute increments.
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ITEM
NO.

2

5

6

7
8

10

II

12

13.

14

15

16

17
18

20

21

22

24

25

26

27

28

CECO
PAR! NUMBER

DL0138
9oo7o-ol

800073-02

600496- Ol

800195-01

800196-02

800196-05

.UB. VARIAT ION

011021031
QUANTITY

REIREr ,EF

RE EF

I,

DESCRIPTION

DocumenL L

V/i r 9 D i__ara__m
40tx24Nx20D

Console. NEHA

SPEC[.OR FGS. PI

llgf fman C- OB

rDWG. NO.
201S.O0-XX
COMPOHENf
DESIGNAIION

VM 3

TB

TB

PWR 2

F

F

60 60 60

3 3 3

6 6 6

2 2 2

2 2 2

2 2 2

2 2 2

4 4 4

/

.1 .I :I

Type 185 Vertical
Meter, 0-10/ Scale ..G.E.

Term Section Buchanan 625

End Piece Buchanan 630
120/12 :.,# .5 Amp.
Pwr. Supp y CECo

Fus eho der Ha rat hon F30A S P

Fuse Amp. Buss NON-I
na
ust Pot CECo CMZ-Ol

Ct r.Off-Momentary
Sel. Sw, A-B 800T-J9IA

#os.Ma intained
el.. Sw, A-B 800T-H2A

Lat lSV, G.E. 6S6- 155V
Lamp Base CECo

Lens, Green CECo ,-
Lens White CECo
Type 185 Vertical
Meter. O-100% G.E. 185014NDND1J

Bezel Kit G.E. 4149KI 6G778

Circuit Bkr, West. HQCL-1 015

CB Mtg. Plate West. 1258C07GO1
Norm. Closed

Stop P,B, Sw. Salinler MPIR
N r

Start ,r, ?n Salinger "PiB

Case &
wr Supply Bristol MY814MY

Sq. Root Card Bristol .37q471-O1-0

Subt factor Card Bristol 383654-O1-7

Pwr. Supply Bristol 2007- 40B
2751-1OC-110

Indicator Br istol -I)01 -000

MCU I-3

SSI2,4
SS 3,5
LT I-4

LT I-4

LT 1,3

LT 2z4
VM I-2

VM I-3

CB

CB

PB I3,5.7

PB 2,4,6,8

PWR

PAGE OF

DRAWING NO.

201 ’!)00- XX

NOTE: ITEMS 24-28 FURNISHED

TO CEC0 BY HcMAIN C0.

TITLE:
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DESCRIPTION OF OPERATION

WATER TREATMENTPLANT FILTER CONSOLES

JACKSONVILLE, NORTH CAROLINA

S.O. 15726, ITEM L

Reference Wiring Diagram 902070-01.

Each of the three filters has its individual filter control
console containing a filter flow indicator wlth associated
circuit cards and power supplies, as well as manual control
switches and indication for the Five valves. Start and
stop push buttons ar6 provided for manual control of the two
backwash pumps and the two surface wash pumpS.

Each of the first three pages of the wiring diagram is devoted
to the flow indicator circuitry for an individual filter. This
is necessary because the filter flow circuitry is somewhat
different for each Filter. In the case of Filter No. I, shown
on Page of the diagram, the flow indicator circuitry is quite
simple, in that only a square root extractor card is needed to
condition the signal from the flow transmitter to the Bristol
Indicator.

On Page 2 of the Wiring Diagram, a subtractor card is employed
in the Flow indication circuitry For Filter No. 2, since the
transmitter sends a signal proportional to total flow for both
Filters and 2. The output from the square root extractor
card is applied to the subtractor card and then the signal
representing Filter No. flow is subtracted from the total
signal output from the square root extractor. The resultant
aoalog signal represents the Flow For just Filter No. 2, and
thls is applied to the flow indicator.

Referring to Page 3 of the Wiring Diagram.for the flow circuitry
for Filter No. 3, the transmitter input signal, representing
total flow for @l] three filters, is applied to the square root
extractor card. The output from the square root extractor,
proportional to flow, is applied to the subtractor card as is
the signal from the Filter No. 2 control console, which repre-
sents the total flow of Filters and 2. The subtractor output
then represents the difference between the Filter No. 3 trans-
mitter signal and the flow for Filters and 2 which results in
a signal proportional to the flow from just Filter No. 3. This
output is then applied to the Filter No. 3 flow indicator.

MANUAL BACKWASH ING

The valve positioner for the filter influent, filter effluent
and the backwash influent valves are to be furnished with
IOOO ohm potentiometer outputs, which will control a valve
position meter for each of these valves on the control console.
These valves will be manually modulated to adjust flow rates,
The backwash effluent valve and the surface wash valve merely
operate in the fully opened or fully closed positions, and
lights are furnished to indicate which position these valves
are in. The selector switches for these valves are simply
maintained 2-position switches placed in either the open or
close position. The selector switches for the manually
modulated valves are 3-posltlon center-off switches with
momentary open and close positions.

To place the filter in backwash, the operator must first
turn SSI to close until the Filter Influent Valve meter
indicates that the valve is opened. The operator should
then move the selector switch for the Filter Effluent Valve
to close and hold it until the position meter indicates 0%
opened. The operator should next press the open side of
selector switch SS5, and when the opened light cofnes on for
the Surface Wash Valve he should press the start button for
the desired Surface Wash Pump.

The operator then turns selector switch SS3 to the open
position opening the Backwash Effluent Valve. When the
opened light comes on, the operator then turns selector
switch SS4 to open until the Backwash Influent Valve in-
dicates lO0 opened, or the desired opening. The operator
should then press the start button for Backwash Pump #I or
Backwash Pump #2 or both depending on how much backwash flow
is desired. The backwash flow rate will be indicated on the
large backwash flow indicator separately mounted. Note that
by use of the "Open-Off-Close" Backwash Influent Valve
selector switch, the operaor can modulate the backwash flow,
to obtain virtually any desired rate.

When the filter has been backwashed for a sufficient period
of time the operator reverses the backwash procedure and
returns the filter to the in service mode.
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A B C O I= F G

CAMP GEIGER WELLS

1. FUTURE
2. WELL J
3. WELL K
h.. WELL L
5. WELL H
6. WELL M
7. WELL N
8. WELL 0
9. WELL P
O. WELL B
l. WELL "D
2. WELL E
3. WELL F

14. WELL G
15. WELL Q
16. WELL R

CURTIS ROAD PUMPS

17. BOOSTER NO.
18. BOOSTER NO. 2

NEW RIVER

20. ,p_..&p b, ,.,
21. 3
22. ,.P--YP 5
23. 10
2h. II
25. 7
26. 8 /,

PLANT PUMPS

27. BOOSTER NO.
28. BOOSTER NO.

H J K L
REV.

A

CO.NO.

M N O
DATE DESCRIPTION

;,’- T RELEASED

P
CHK.

CAMP GEIGER

29.
30.
31.
32.

NEW

33.
34.
35.
36.
37.
38.

39.
40.
l.

42.
43.
44.

45.
46.

N D CATORS/ALARMS

GROUND RESERVOIR LEVEL
SIGNAL FAILURE & ABNORMAL LEVEL
ELEVATED TANK LEVEL
SIGNAL FAILURE & ABNORMAL LEVEL

RIVER INDICATORS/ALARMS

SIGNAL FAILURE & ABNORMAL LEVEL
CAMPBELL ST. ELEV. TANK LEVEL
SIGNAL FAILURE & ABNORMAL LEVEL
WHITE ST. ELEV. TANK LEVEL
SIGNAL FAILURE & ABNORMAL LEVEL

F INISHED WATER
FINISHED WATER
FINISHED WATER

NEW RIVER PUMP
NEW RIVER PUMP
NEW RIVER PUMP

PUMP 5 H.P.
PUMP 7.5 H.P.
PUMP 15 H.P.

60 H.P.
50 H.P.
lO0 H.P.

CLEARWELL HIGH LEVEL ALARM LIGHT
CLEARWELL LOW LEVEL ALARM LIGHT
SLAKER ALARM LIGHT

DIMENSIONS & ARRANGEMENT l
MAIN CONTROL ENCLOSURE NEMA | ITEM "M"
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ITEM
NO.

4.

5

{5

7
8

I0

II

12

13

14

15
I{5

17

18

19

20

21

22

23

24.

2{5

27
28

29

30

31

33

37

hO

cco
PART NUMBER

DL 01 382
902071-01

SKOI O26

SKOI O27

GB6608210-
GB660821 0-

SILO1 028-O1
SKOI 029-01

SKOI 028-02

SKOI 029-02

SKOl 030.31

s KOI 032

S K01 O33

700272-Ol
700201-01

7OO21 O-D1

7oo27-Ol
700274-01.

700275-01

7OO276-O1

201 999-01

8OO195-01

80016-01
8OO196-O2

8OO196-03

600566- 06

800156-03

OF2 REV..
NO.

SUB. VARIAI’ION

QUANTITY

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

5

2

5

29
40

3

33

27

17

8

33

DESCRIPTION

Doe ument List

PL p^o,,
SPECS.OR MFGS. PfN

03G-8A P

L.H. Hinged 80x25
Rear ODor 03G-8BP

Fixed 0oor, 20xlO high

Fixed Door, 2xlO hiqh

Fixed Door, 2QxlO high

Fixed Door 25xlO high

Fixed Door. 20x80 hiqh

Fixed Door, 2x80 hiqh

Inner Panel, 18-3/4x70 high

03G- 7AB

03G-7BB

DWG. NO.
201qOl-?l

COMPONENT
DESIGNAT ION

No Holes-
w/S t uds

No Holes-
wlS t ds

Channel Iron, l--"x3"x6"lonq

Swing Out Bay Frame

Frame Anle Rack ’-RHFrame Anle Rack I-LH

Hinqe, Fixed #racket

Hinge, Swinging Bkt.

Flat Washer 318"

Nut, Hex 18"-16
Bkt., Bay Latch

Bkt.. Latch Mountinq

Screw P.H. -2Ox3/8"
c rewastener $outhco

Retaining
Washer Southco

l-pol 15A.
ircu.it r. West.

CB Mtg.Bkt. West.

Cad. Pltd.

Cad, Pltd,

Cad. Pltd.

17-13-3o-I1

17-1OOl4-11
HQCL-1015

No Holes-
w/Studs
No Holes-
w/Studs

CB

Cecotronic
Receiver Eg
Type 180-vertical-6"
Meter, 0-0 FL, G.E,
Type lS0-vertical-"
Meter, 0-l Ft, G,E,

4" lOV.Alarm e] Faraday

1258C. 07G0] CB

(Control Assy. Inc.
]00-0-100uA LM 2t3,5

(Control Assy.lnd.
]OO-O-lOOuA LM 14

46-4
Light Base

Lens Round-Red

Lens, Round-Green

Lens Round-Amber

Lamp, 155V. G.E. 6S6-155V.

Lamp, 60V. G.E. 6S6-6OV.
screw terminal II unit

Fuseholder+/-Blck ;uss 8-11
Fuse, AmI Buss AGC-I

12or.
Alarm Module

On/Off

LT

LT II-43
.T 44,q5,
49-7

LT I-I0,
6-75

LT 11-45

F I-3
F 1-33

AM i-3

SS 1-27

TB

TB

START

STOP

’:. ++ +’, . /

Sel. Switch

Term. Block Buchanan 625

End Piece Buchanan 630

P.B. Switch Sal inger MPIB

P.B. Switch Sal inger MPIR

N_W RIVER WAT[:R TREAIP4ENT
PLANT i’tAIN CONTKOL CrNT[R S.O. 157-6, ITEI, "M"

+:.r!..
CONSOLI|)ATED ELECTRIC CO.
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SUB.VARIATION

OUANTITY DESCRIPTION

Newark
lack Swi tchcraft

C-H

Contact Block C-H

SPECS.OR MEGS. IN

DWG. NO. --COMPONENTJ
DESIGNATION

;OT- 01

0250T-53

120V124V
Power SuiS/y" Bristol
Cem Case &

oot Card Bristol
Single Pen, 120V.

ristol

2007-40B

MY814MY

-0
2711-1CA-20(
OIO-OON-0OR-IO0

1-10A-200-104-

For
Case
Raw

Fini
Water Flow

X ITEMS 56-60 TO BE FUR-

NISHED TO CECO BY McMAHAN

PAGE OF
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DESCRIPTION OF OPERATION

NEW RIVER WATER TREATMENT PLANT MAIN CONTROL PANEL

JACKSONVILLE, NORTH CAROLINA

S.C. 15726, ITEM M

Reference Wiring Diagrams 902071-01 and 902104-O1.

This Maln Control Panel includes programming ll.ghsor all
the raw water pumps, which are operated by . switches.
The operator can position these ON/OFF switches to
indicate which pumps are to be run. The Pump Required lights
that are thus turned 6n, maintain a record of which pumps are
to be used. The remote control of these raw water pumps, both
wells and boosters, is achieved by the use of push buttons,
momentarily operating 48 volt DC relays at the receiving
locations. Indicator lights are furnished For each of these J"
remote pumps, operated by contacts from the remote
Each remote location has a call button and a phone jack to /’"

permit communication with the main panel, Indlvldual fuses
are furnished for each of the remote pumps, to provide
maximum integrity of the system.

Manual control of the finished water pumps, and the distribu-
tion pumps is also furnished in the same manner along with
runnimg indication lights. A call light and phone jack is
provided for cornunication from these pump locations also.

Five Cecotronic Receiver frames are providedone for each of
the water storage tanks, along with vertical-scale tank level
meters. The pulse width modulated signal received from each
of the water tanks is converted to an analog signal that drives
the level indicator. Setpoints are furnished in the receiver
frame which operate output relays to operate an alarm when

there is an abnormal level in the tank and also to indicate
an alarm when there is a signal failure. Another output
contact from the control frame operates an alarm bell when

either of these "alarm conditions occurs at any of the five
tak Iocations. Pressing the silence button for the appro-
priate water tank will silence the alarm bell when an alarm
condition occurs. The alarm light will stay on until the
alarm condition has been eliminated.

DESCR PT ION OF OPERAT ION DIS,aMID ’DRAWN

IN(,.|C*D15726, ITEM M TWM .f.y. AJACKSONVILLE. N.C. S.O.
DRAWING".,,} Consolidated Electric Company

;’ 141 SO.UTH LAFAYETTE FREEWAY o 4 IN01 085
SAINT PAUL. MINNESOTA 55107

Flow recorders are mounted in thls panel, to indicate and
record the raw water flow rate and the finished water Flow
rate. The circuitry For these recorders and associated
circuit cards and power supplies are shown on the right hand
side of Page 2 of the Wiring Diagram.

Referring to Page of the Wiring Diagram, the remote control
circuitry for each of the remote pumps is essentially identical,
therefore it is only necessary to describe one of them. IF
the operator presses the start button for Well B, a signal is
transmitted to Item "Nl" panel at Well B which momentarily
energizes a 48 volt DC relay, closing a contact around the
start push button at the motor starter, energizing that
starter which seals itself in. When the operator wishes to
stop the pump at Well B, he presses the stop push button,
again momentarily energizing a 48 volt DC relay, which breaks
the circuit in series with the stop button at the motor
starter, dropping out the starter and stopping the pump.
While the pump is running at Well B, an auxiliary contact
of the starter completes the circuit to the Well B running
light, turning that light on.

Referring to Page 6 of the Wiring Diagram, contact closures
in the panel at the clearwell, Shop Order Item "F", will
operate alarm modules for high level and low level in the
clearwell. For itance if a high level condition occurs
at the clearwell, a contact closure will energize relay CR2
in Alarm Module AMI. This lights the High Level in Clearwell
light, and energizes the alarm bell shown on Page of the
Wiring Diagram. Pressing the silence button for the high
level alarm, will energize relay CRI in Alarm Module AMI, de-
activating the alarm bell. The high level light stays on
until the level subsides in the clearweIl. Similar alarm
modules are furnished for ClearwelI Low Level and for a

Slaker Alarm. A contact is furnished by others to activate
the slaker alarm.

CECOTRONIC ELEVATED TANK RECEIVER

Referring to Wiring Diagram 902104-01 and Assembly Drawing
201999-01, the pulse width modulated DC signal on the signal

"; pair from the transmitter is applied to terminals Tl and T2
of the DC Receiver in slot A-25. This pulse width modulated
signal is converted to a logic level pulse width modulated
signal and applied to the inputs of the X PW-IB Signal Failure
Detector card in slot A-03.

I,TI DESCRIPTION OF OPERATION DlS,GN{D DRAWN

JACKSONVILLE N.C. S.O. 15726, ITEM M TVIM
Consolidated Electric mpany G OW,NG 0

"’’ 141 SOUTH LAFAYETTE FREEWAY 2 o IHO] 085, SAINT PAUL, MINNESOTA 55107





The XPW-|8 card detects when a monitor signal from the water
tank transmitter has been lost, ndicating a failure at the
transmitter or a failure of the signal lines. This condition
will apply a zero input to Pin 17 of the alarm silence gate
in slot A-15. The output at terminal 16 of the DSG-O3 card
energizes relay K2 in the QRM-01 Module in slot A-q4. This

operates relay K2 which activates the Signal Failure light.
The output at terminal 12 of the DSG-O3 card energizes relay

K3 which operates the. alarm bell. When the operator presses
the silence button for this water tank, the 12 volt input
applied to the Pin 18 of the QFG-02 Buffer in card slot A-17
pulls down the silence input Pin II of the DSG-03. This de-

energizes relay K3 and de-activates the alarm bell.

The signal output from the XPW-18 card is applied to the Input
teminals of the XPW-15 Pulse. Width Demodulator card in slot
A-05. This card converts the pulse width signals, which are

logic level signals varying between IOO milliseconds and 900
milliseconds in duration, proportional to the level of water

in the tank, to an analog signal varying between -5 and +5
volts DC. This signal is then applied to the input of the
Simulator/Queller card in slot A-07. The pulse width modula-
tion system is furtler described in IMO0290.

The SES-06 Simulator/Queller card in slot A-O7 performs two

functions. The quelling function is one of delaying the system

response to variations in the level signal received from the

trar,smitter. The input signal is integrated such that the

changes in level are caused to occur slower in the output than

they are at the input. This rate of quelling is adjustable
by a trlmpot on the upper front face of the card. The simulator

function is one of permitting the operator to move a switch on

the front Face of the card to the manual position a adjust a

trimpot at the lower front face of the card to simulate varia-

tions in the level signal. The opera,or must always remember
after using the manual mode, to move the switch back to the

UTO position so that the system will respond to variations in

the actual level signal. The simulation function is very
helpful in facilitating trouble shooting, and to help the

operator in makin adjustments to the system. A buffered
level signal is provided at teninal 17 and this is used to

drive a vertical scale meter on the front panel. The IOOK
pot on the ZOM-02 Connector Board in slot A-50 is used to

adjust the meter output for proper deflection. The normal
analog output signal from terminal II of the SES-06 card is

applied to the input terminal 18 of the QEC-OI Voltage Comparaor
or Setpoint Card in slot A-13. The Simulator/Queller card is

f,’ther described in ES50070.

h’;. ESC , PT ION OF OPLi4AT ION OSIGN[D DRAWH

JACKS0;VILLE, N.C. S.O. 15726, ITEM M TWM

Consolidated Electric Company .G, O.*w,.G

141 SOUTH FAYEE FREEWAY O

SAINT PAUL, MINNESOTA 55107

NO

IMO1085

IITL

The QEC-01 Voltage Comparator card Is used to compare the
varying analog level signal to pre-adjusted voltage setpoi.nts
and provide logic level outputs which change abruptly between
logic and logic O (plus 5 volts and O volts approximately).
In ths system, the high alarm setpolnt and the low alarm
setpolnt are wired together and connected to the input Pin 6
of the DSG-03 alarm silencing gate. This means that whenever
there is either a high level condition or a low level condition
in the tank, this alarm input will be pulled down which will
cause the alarm gate to energize relay KI in the QRM-OI Module
in slot A-44. The output contact of relay KI lights the
abnormal level alarm light. As in the case of the signal
failure alarm, the output from terminal 12 of the DSG-03 card
will energize relay K3 activating the alarm bell. In the
same manne if the operator presses the silence button for
this water tank, it will silence the alarm bell by de-energizing
relay K3. The operation of the voltage comparator card is
further described in ES50065. The operation of the QRM-OI
Relay Module is further described in ES5OO67. The DTC-O2 DC
Receiver module.lncludes lightning protection for the input
signal, which is further described in ES50061.

DESCR IPT ION OF OPERAT ION DESIGNED

JACKSONVILLE N.C. S.O. 15726 ITEM M TWM
Consolidated Electric Company GZ
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INSTRUCT IONS FOR TESTING
TELEPHONE "C’ci]F

,eral segments (See Fig. I).

.]

".:,::.

A leased crcult consists of two wires running from one point to
another, The run Is never continuous, but rather Is made in sev

’" ESERV ING CABLE

L. DROP

CENTRAL
OFFICE

CARBON BLOCICR

FIG.i TYPICAL LEASED CIRCUIT

Tracing the circuit from one end to another, we start wlth the
DROP-the single pair which runs from the end of the circuit to
the nearest POLE BOX-where access to a cable Is available. The
pole box may or may not be mounted on a pole. It is a terrninal
box where a large cable Is opened. This large cable follows a
rather direct route to the serving Central OFfice. In the central
office, thls cable Is fanned onto Carbon Blocks and mounted on
the central office Distribution Frame. These carbon blocks pro-
vide Dyer-current protection and lightning protection for the
central office. A Cross Connect extends the circuit to another
serving cable. It also is equipped with carbon blocks. This cable
brings the circuit to a pole box near the far end of the circuit
where another Drop extnds It to the end.

Connon trouble spots In a Ircult of this type are between the
end of the circuit to the Pole Box the Drop, and the Carbon
Blocks. In the drop, one or both of the wires of the circuit
can become broken (open), they can short together, or one or both
can become grounded.

 A7108426

To check a palr of lines, disconnect from equipment at both
ends, and make sure that wires cannot touch any metal object
(tape ends, etc.). First, uslng, a voltmeter, check to be sure
that there are no Induced voltages across the lines or froen
ground. Now, using an ohnYneter on the high resistance scale,
check the resistances shown In Figure 2 at one end of the line

FIG. 3 Checking Line Resistance

Referring to Figure 3, connect the two lines together, but do in t
allow them to touch any metal. Now go to the other end of thq line
and measure the resistance between th two lines. I
Check thls reading against the maximum permissible line
tahoe listed in the Trouble Sooting Guide for the transmitter
used.

IA71084 6
Page 2 of 2

100 K or greater LEASED PAIR
tO0 K or

OHMMETER greater
100 K or greater

."

FIG. 2 Checking .for Shorts and Grounds

For the ground checks, use any good water plpe ground or the
ground In the control panel. If any of the readings between lines
or to ground measure less than I00,000 ohms, notify the telephone
company and have them repair the I|ne.

LEASED PAIR "R
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NOTE:

DIMENSIONS

w H
8 10

10 12

12 14.

I4 16

(INCHES)

D MW

s :, :’,r,,.

6 10 14 +/4

6 2

THIS DRAWING IS INTE)JDED TO GIVE ENCLOSURE
gUTLINE Arid HOUNTIN OlHENSIONS ONLY.
C.r,FOENT LAYOUTS WLL VARv DEPEN3T
UP0 SPECIFIC J0 REUIREMEP(TS.

D

MH

DESCRIPTION: NEA TYPE h ENCLOSURE.
FOR E IN AREAS wICH HAY BE REGULARLY HOSED OOWN
OR OTHERWISE VERY AMP. IT IS SUITABLE FOR GUTEO0S
OR IN DAIRIES. REWERIES, AN SIMILAR ;NSTALLATIOhS.
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ITEM CECO
PART NUMBER

DLOI 382

902072-01

SUB-VARIATION

QUANTITY REQUIRED

REF
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K DESCRIPTION

Document List

Wiring Diagram

Inner Panel Hoffman

Relays" /4PDT/48V" DCp&B

PL PAGE OF DRAWING NO.
201902-01

SPECS. on MFG’S P/N
COMPONENT
DESIGNATION

A-121OCH

A-12PIO

KHPI 7DI 2-L8 CR ,2

Socket Rundel SL-71 5
NQrmo Open

P.B. Sw,tcI Sal inkier MPIB
Newark 656Telph. Jack Switchcrafc

CR 1,2

PB

TB

8/4/75

Term. Block Marathon 310
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’NO.

9

10

11

12

15

16

CECO
PART NUMBER

DLOI 382

9021 05-01

600463-01
600078-01

SUB-VARIATION

QUANTITY REQUIRED

REF

REF

2

2

PAGE OF

DESCRIPTION

Document List

SPECS. on MFG’S P/N

Wiring Diagram

Encl., NEMA2x2OX6Hoffman A2OH2OALP

Inner Panel 17Xl7Floffman A20P20

DRAWING I.
202000-01
COMPONENT
DESIGNATION

TB

LA (II)

TH

IITR

CB

Cecotronic Assembly

Transducer Assembly

Term. Block Ha rathon 302

Ltng. Arrestor G.E. 9Ll 5DCBO02

The rmoswi tci CECo 2G-91
75 Watts

Heater 120V. Chromalox SCB-75

Receptacle Levi ton 90(33

Circuit Bkr. !es t. HQCL-I Ol 0

,,o3. , rface
t.. ,ip \4est. K8221 6

0- bs.
Gauge, 31/2" US Gauge P844U

Htg. Flange Honnier I1520

" Generant O00-LValve,
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QRI-OI. QUAD R-LAY i4ODULE

Schemat ic Assembly.

,RM- OI 9004h0-01 6OO186-01

The QRI4-OI Is quad Relay Assembly for Interfacing betweenE1ectronlc on-off
slgnals and AC control circuits, such..as ldustrlal control relay clrcults.
The output is a Form C mr;oh,mica] relay. It, therefore, wlll operate properly
In most low po;-:er circuits.

V/hen the Input is held at a logic O, the relay will energize. When the input
Is at a logic l, the relay will release.

Contact P,atlngs: 2 Amp. contlnuous
For non-inductive loads only, AC or D
150 Volts mximun.

Load contacts are completely Isolated from Ground and each other.

Contacts are not suitable for dry circuit loads.

ES f,O(J7 ,

K}I COll.

Kh CO IL

I. S 50c’.,-.’, 7

SCRE’I TEItF: IK.tl "-.,

Oil FftO!lT OF





INTRODUCT I011

CECOIRONIC RASIC ANALOG TRANSMITTEI’,

The Basic Analog Transmitter Is a versatile, ,olid-state system, desiged
for municip,Jl applicatir,s reqLlirillg continuous, auto,,atic transmission
of a measured variable over a DC circuit.

The system Is designed to provide flexibility of configuration to meet
application needs and provide co;ivenient future oi-.li,e modification.

This Hanual is not intended to cover all details or w,riations iH eguip-
merit nor to provide for :very possible contingency Io e ,net in conection
v/Ith installation, operation or n,ainenance. Siould further infrm:ion
be desired or should particular problem arise which are not covered suffi-
clentIy for the purchaser’s purposes, the n.tter should be refcr;-ed to
Consolldgted Elecl.ric Company, Saint Paul, Hinnesotd 55107.

HAINTENANCE FEATURES

All printed circuit cards and modules plug in to convenient receplacles
within the card frames. Tie receptacles are individ:ally keyed for specific
card types to minimize operator error in changing cards.

Card adjustments, switche, and test p6ints are located at the froit .edge
of the cards where l_hey can be easily reacied.

Trouble-shooting the system is simplified by the use of test points, placed
strateqically throughout the circuitry. The compact logic probe, which
plugs into a regulator card for po,.ver, indicates OH or OFF status of logic
signals present at any test point.

----k llgO0102

Card-edge connectors within the card frame assemblies are back-wlred and
normally do not require attention, liar;ever, should it become necessary
for field service personnel to repair or modify this wiring, the entire
electronics frame is rumovable for easy access to the connectors.

A well-desiqned sol id-state system is extremely rel iable. Component
failures can occur hay;ever, and for this reason, the System has been made
for easy sergiing.

DESCRIPTION OF OPERATION

The Cecotronlc Pulse Widl:h Hodtlation, P.il.M. System is designed for

applications where an analog signal must be sent from a remote location
to a central location. ]he distance involved which constitutes the use
of a P.IV.H. System is normally a couple hundred feet up to approximately:
five miles. II order to accurately transfer analog information, the da’a
must be transformed into data which is not adversely affected by phone line

resistance. The analog data is in the form of a small D.C. voltage which

is continuously variable from minus,5 volts D.C. to plus 5 volts D.C. ;he

Pulse Width Hodulation System transforms this small D.C. voltage into a

continuously variable pulse duration signa.l which makes it possible to

transmit the infornBtion accurately, i,lhen the data is received the pulse
duration signal is then transformed back into a O.C. analog signal. An
accuracy loss of less tha .l percent Of span is easily obtained with. this

system.

ASSEHBI.Y NO. 6OOh63-XX





[ IH00402

Th Basle Analog Transmitter is designed for use with differential voltage

inputs or 4 to 20 mA process current loop inputs, An appropriately calibrated

Input amplifier is supplied,

An SEA-04 amplifier is used for dl.fferential voltage Inputs. It’s maximurn

differential input voltage is 8 volts, and Its maximum common mode input

voltage is 8 volts.

An SIR-01 amplifier is used for 4 to 20 mA current loop inputs. It requires

no calibratlon (factory calibrated) and has a nximum comon mode input

voltage of 50 volts. Accidental, short, duratlon connection to voltages.up.to

250.VAC will not damage the SIR-Of amplifier.

LEVEL SII4ULATION

The output signal from the input amplifier is a DC voltage which varies

between -5 and +5 volts DC. This signal is applied to the Simulator/Quell’at.
A switch in the Simulator/Queller circuit permits the operator to switch from

AUTO mode to 14ANUAL mode. To make adjustments on the system, the operator

need only position the level simulation pot on the SES-O6 to simulate the

desired level slgnal. Once the adjustments are nade, the operator switches

back to the AUTO mode.

level input signal, e to t .g g s

eliminates sporadic operat on of the ]ew.l set-points aue to suaecn clangeS

in the level, or due to noise induced in the line carrying the level signal.

The rate of integration of "Quelling" is adjustable on th.e SES-O6: The._ i
quelling rte potentiometer is a 20 turn potentiometer, in as much avSr[ /
will take 20 turns to go from one limit of travel to the other. A

il-llckinO sound ,’;’ill be heard whe,, the limit is reached. Burning

I I;4OO402
I

this potentlometer cloclkwise, system response to Instantane.ous level
changes is decre,sed. Inversely, by turning it counter-clockwise, system

response to instantaneous level changers is increased. Bust adjusLment#
is obtained by observing system operation and ording]y.

Rige ial i sent to the XPW-14 cardtitled

Modulator, This card transforms the variable analog signal into a pulse
train whose duration is continuously variable from .l second to .9 seconds.

(1base durations refer to the positive pulse). The output of he XP.-I4
ard is a pulse train whose repetition rate is approximtely one cycle per
second and whose positive durat ion is dependent on the analog signal appl led

to the input, lhe XPVI-II card also contains provisions For placing it in a

calibration mode. The small button switch located the bottom of the XPVl-14
card enables the operator to place .the system in the calibrate mode. The
calibration switch directly above the calibration mode switch allows the

operator to seud any of three accurate calibration signals.

he logic level I’H signal is then applied to the DC Transmitter module. The

D.C.. Transmitter conditions the Pi4 signal for transmissiou onto the phone line.

The conditioning in the D.C. Transmitter includes increasing of the amplitude,
isolation, and allowing its excursion to be both a negative and a posi.[ive
voltage. The duration of lhe pulse is unchanged. Also applied to the D.C.
]ransmitter module is the equipment failure input, id,en an equipment failure

has occurred, the D.C. Transmitter inhihit the negative portion of the pulse.
ith.this situation, the analog signal is still received as the analog infor-

mation is contained in the positive portion of the pulse. Also contained in

the D.C. Transmitter module is the phone line protection circuitry."

PHONE LINE PROTECTOR CIRCUIT

the D.C. Transmitter module contalns a transient voltage protection circuit.
These circuits prt.ect the electronic ccponc.nts from high voltage transients
induced onto the phone lines. These protectors contain a surg0 voltage

’’ DESCI{IPTION OF OPERAIION I’w" I""6"’ J’
ASSEMBLY NOCFCOTRONIC BASIC AI4LOG TRANSHIITER DGL 60063-XX................... ,, ,,,, ,,,---.
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protector (SVP) and a fuse. If a transient of approximately 90 volts or
more is induced" onto either phone line, the SVP will become a very low
impedance to ground. If the transient is of ample duration and power, the
phone line fuse will open.

The most common source of transients is lightning. If lightning occurs
close enough to the phone line system it will induce a voltage transient of
ampl-e amplitude and duration to of;on the phone line fuses, fherefore, it
is common for the phone line fuses both on the DeC. Transmitter and D.C.
Receiver to open during an electrlca] storm. The four major factors that
determine the ike]yhood of opening a phone line fuse during an electrical
storm are as follows;

I. Proximity of lightning occurrence to the phone line.;

2. ype of phone line (overhead, sheilded, buried, etc.)

.3. Length of phone llne,

h. Geographical location of phone line.

Hainvg only partial control over one of these factors, (type of line) makes
it difficult to accurately prudict the occ’urrence rate of opening the phone
line.fuses.

PV#4 SYSTEH FUNCTIOHAL AND CAI. IBRATION CHECK

At the Remote Transmitter, locate the XPW]I under blue R.F..cover. On the
bottom edge of the XP card locate the suqll.l.ut.Lon sw.ltch. By pushing an(l {urnlng
]/8 turn clockwise, the system is placed in the calibrate mode. Directly aboWZ
the button switclkcatea small toggle switch. 4itl the to991e switch in the UP
positlon the Transmitter will transmit a signal equal Lo lO0;j scale or full
scale. Observe and record the readiog on the indicator at the Receiver. Uith

ASSEHDLY NO. 600q63-XX
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the toggle swilcl, in the CEN]’ER poSition lhe Transmltter will rransmil: a

signa] equal t, 50., scale or halt scale on the indicator at the Receiver.
Observe atd record this reading. With the tflgle swltch In the DOVlN position
the Transmitter will transmit a slgnal equal to 0% scale or zero scol on the

indlcator at he Receiver. Observe and record [his reading.

If the readings obtalned fall outslde the required system accuracy the system
will require re-calibration by a factory serviceman or a CECO representative.

Find the D.C. Recelver Hodule at the Receiver. Flnd two iqhs on the front of
the module labeled MARK and SPACE. ]’he following relationships apply to the
three calibrate positions_.

CAt BRA] E IND ICAfOR (SEC) (SEC)
S’l POS IT ION SCALE MARK SPACE

UP lO0 9110 "III0

CENTER 50 112 I12

DOWN Oo III0 9110

Turn small button switch counter clockwise I/8 turn and rel=ase. This places
the system back in the norn]l operation mode. Note: 9#ith the calibration
mode switch in the "Normal Operating Hode" the calibration switch .has no effect
on the system operation.

POWER SERVICE REQUIREHENTS AND CIIARACTERISTICS

Power Service Requirements.

The SCC, RST, and PCS are designed for direct wire connection to a

I15 volt, 15/20 A., 2 wire sergice.

"’J’ DGL
DESCRIPIIOH 0F OPEI-’,ATIOH
CECOTP,OHIC BASIC AA[.OG IRANSHIITER ASSEHBLY NO. 600z,63-XX

NsoL’IDATED ELECTRIC CO[,,PANY }: /
141 Ulll AFAYE1 [E ROAO ST. PAUL, MINN. 55107

t";"
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Power Service Characteristics

lhe normal incoming power service voltage shall be ma.intained at
]15 V., +_. IO..’, (RMS) for normal system operation.

]’he system shall not malfunction when subjected to non-repetitive,
transient line voltage conditions between 95-132V. (RI4S) for transient
line durations not exceeding 20 milliseconds. The transient duration

shall be that time in which the incoming service voltage is outside
the normal operating range of llSV., +I07 (RHS).

System malfunction can be anticipated for incoming service transient

voltages lower, than 95V. (RHS) or foF transient durations longer
than 20 milliseconds, when the incoming service voltage is below the
normal operating range.

System rnalfunction and possible compo.nent damage can be anticipated
:::when the system is operated on incoming service voltages in excess

of 132V. (s).

The incoming power service frequency shall be maintained between 58-
62 hertz for normal system operation. Frecuency durations outside

this range shall be limited to a durat.ionof 20 milliseconds or less.

All supplied power services shall be single phase, two-wire with

ground. The ground wire shall be connec,d to earth ground bar per
NEC requlremens to insure proper operation of lightning protective
devlces in the system. ]’he resistance of the supplled ground line

shall not exceed 3 ohms to earth ground.

rE. DESCRIPTION OF OPERATION ’’’" ’’’’‘"’ ,-
CECOTRONIC [’,ASIC ANALOG TRANSMITTER L-.-- DGL ASSEMBLY NO. 60063-XX, .’" "’’:’mClO [Awu o

CONSOLIDAFED ELECTRIC COMPANY [.:.:-.t=’ o..o, .....hn2 A
141 Ulll LAFAYI:] II I{OAD ST. rAUl.. MINN. 5510/ ": .J( .)._ el ...





IHOOh02

OPIRATING ENVIRONHENT

Environmental Limltations.

Amblentooperatlng temperaLures must not exceed the range of +lOF
to +120 F. In the case of a heated enclosure, this temperature range

refers to the .t.e.mj?_ef.ature within.the enclosure.

The equipment must not be subjec’ted to any humidity condition causing
condensation to form.

The equipment must not be subjected to any corrosive atmosphere that
will cause physical damage to circuit cards, connectors, switch contacts,
etc. Such atmospheres are often found near chlorinator and flouridator
systems.

The equipment must not be ubjected to any abnormal v’ibration levels.

DGL ASSEHBLY t,lO. 600,q63-XX

._9_.... 9 It400l02
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ITEM CECO
NO. PART NUMBER

901241-01

2 WLO0049

B 600450-01
4 80OO55-O1

5

6 6.00084.-01

7 600060-0l

8 600009-02

9 600031 -O1

0 600001 -O2

II 600062-01

12 600355-01

13

14

16

17 IM00402

SUB-VARIATION

QUANTITY REQUIRED DESCRIPTION

-ef refref Wiring Diagram

-el rearer Wire List

Assembly Card Frame

7 7 7 Ca rdedge Connector Elco

21 21 21 Socket Key Cinch

DPS -Ol

DTD-OI

DER-O5

XPW-14

S ES O6

/ / SEA-04

/ / S IR-OI

/ / XLV-05

14 l+ 14 Screw #4-4Ox1/4

Groundin9 Solder Lu9 Waldom

13 13 13 Internal Shakeproof #4

REFREF REF Instruct ions
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RECORDER (OR HETER) WILL INDICATE
HEIGHT OF WATER ABOYAE "BOTTOM OF
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Bulletin Alooo-B
MB00187

The Bulletin AlO0O
Submersible Level
Transducer

PVC
Construction

Type 316
Stainless
Steel
Construction

A stationary submerged transmitter
producing a continuous, analog, electrical signal
which is directly proportional to the head-pressure
imposed on its bottom diaphragm by the height of the
liquid above it.

Used to sense
water, sewage, sewage sludge, fuel, process and other
liquid levels where the specific density of the liquid
is relatively constant.

CONSOLIDATED E LECTRIC Co.
RIVERVlEW INDUSTRIAL PARK" 141 SO. LAFAYETTE FREEWAY" ST. PAUL, MINN. 5510"7

PHONE 612/224-94’74



2 ... rugged,"stand alone" level sensing transducer
does the job you might have thought of a bubbler
system for, but does it simply and reliably without
the complexity and clogging that are often
encountered with bubblers.

The Bulletin AIOOO Submersible is used in

Raw SewageWet Wells
-Treatment Plant Sludge Sumps
Water Reservoirs

-Rivers,Lakes and Streams
Parshall Flume Stilling Wells
Process Sumps

or where surface freezing, inaccessibility or remoteness
of sensor from controlled equipment dictates a submerged
installation.

A CECOTRONIC Solid-State Sewage Pump Station
Control providing adjustable-frequency variable-
speed operation of two-pumps in response to wet
well level variations. The pumps are operated
in a full-duplex mode with separate lead-lag
speed control ramp operation for sirgle and
parallel duplex operation. Full-speed contactors
allow one inverter to be used for two pumps and
also provide redundant ON/OFF operation from
Bulletin BIO0, Model 9G Direct Acting Float
Switches in the event of inverter or transducer
outage. Manual mode option allows simulation of
an input signal variation for test and adjust-
ment purposes. Abnormal conditions are alarmed.
Wet well level is displayed over a calibrated
range. Solid-State adjustable-frequency inverter
operates most standard motors and is often the
only practical way to obtain adjustable speed
operation of submersible sewage pumps. It has
good efficiency over a broad speed range and
is enjoying a rapidly growing popularity in
municipal and industrial sewage and water pump-
ing service.

The Bulletin AlOOO Transducer signal is used to

Indicate,Telemeter or Record Liquid Level
Control Pumps,Valves and Alarms
Regulate Adjustable Speed Drives
Sense Flow in Flumes, Rivers and Channels



BASIC PRINCIPLE
of OPERATION

page 3

The Bulletin AlOOO Level Transducer operates on
a hydrostatic head-pressure-sensing principle.
It senses the pressure brought about by its depth of submergence
and converts this pressure into an electrical signal. The
operation of each of the several types of internal transducing
mechanisms is described later. The transducer is typically
mounted with its bottom diaphragm face at a fixed known
reference elevation and its electrical output is directly
proportional to level excursions above that reference
elevation over a factory calibrated range.

The electrical output signals are potentiometric,
D.C.voltage or D.C.current depending on the
selected transducer mechanism type.

One pound of head-pressure (PSIG) is brought about
by a submergence of 2.311 feet or 27.73 inches. Con-
versely, a submergence of 1.00 feet produces a pressure
of.4327 pounds (PSIG). This pressure/depth relation-
ship assumes a specific gravity of the liquid being
measured of 1.0 (clear water at 68F.). Variations
in water temperature have almost no effect on these
values. Most common water-based mixtures that are
encountered in sewage plant operation, for example,
are suprisingly close to the 1.0 value in their
specific gravity. A very heavy sewage treatment
plant sludge does not generally exceed a 1.02
specific gravity and thus a calibration based
on clear water may even be valid for that type
of level sensing. The Bulletin AIO00 Transducer
can be calibrated for liquids of any specific
gravity as long as they remain reasonably
constant in this value.

The pressure spoken of here is gauge pressure
(relative to atmospheric pressure). The
Submersible Transducer is supplied with a
sealed breathing system (described under
"General Construction") that relieves the
internal pressure of the transducer
housing to atmospheric pressure and thus
makes the system insensitive to variations
in temperature and barometric pressure.

;ONBUIT

SEALING
FITTING
TO RENDER
CONNECTION

CONNECTION
BOX AND BOX WATER

SEALED TIGHT

P= Pressure in Ibs.
per square inch

P: H (X) .4327
II= Height of water II P (X) 2.311

in feet

FEATURES
STAND-AL43iqE SYSTEM SIMPLICITY PJECISION ELECTRONICS PERFOIM IN A COMPLETELY-PROTECTED ENVIRONMENT

ACCURATE RELIABLE FOUL-FREE ECONOMICAL WIDE RANGE SELECTION FACTORY CALIBRATION

SEALED BREATHING SYSTEM COMPENSATE8 FOR TEMPERATURE AND BAROMETIC PRESSURE VARIATIONS

RUGGED CONSTRUCTION OF EITHER 31bSS OR PVC PIOVIDES RELIABLE PERFORMANCE IN UNBELIEVABLE SKIONDINGS



IwN e 4
Cross.Section of Model 157 GTMA
Submersible Level Transducer and
com tio Assembly

Conduit sealed fitting to render connection box water tight.

Connection Box. Cast iron with corrosion-resistant plating.
1/2" NPT tapped holes on sides and top. Gasketted cover renders
box water tight when connections are properly made.

Screw terminals for two-wire current loop connections.

Pressure-tight potted seat on electrical circuitry coming
into connection box.

Housing interior is relieved to atmospheric pressure through
the hose-cable assembly and a slack multiple convolution PVC
bellows. Sealed "breathing system" compensates for varia-
tions in barometric pressure and expansion and contraction
of air due to temperature changes yet prevents fouling from
moisture and other corrosive elements.

The cable connection from transducer to junction box is
electrically shielded and housed in a heavy-duty, double-
braid Buna N jacketed hose. Cable is standard in lO, 20
or 30 foot lenghts. Special lengths to order.

Pipe mounting shown is typical. Other mounting arrangements
include chain or cable suspension or with a set of legs
affixed to the transducer so that it can be dropped into a
stilling well and will reference itself above the floor by
sitting on its own feet. Such an arrangement allows con-
venient removal and accurate mounting elevation.

Transducer housing is of type 316 stainless steel. Seals
and bottom sensing diaphragm ar molded of Buna N.

Solid-state, operational amplifier type encapsulated trans-
mitter. 4-20 MADC, two-wire, current-controlling type.
Derives LVDT exitation power from the two-wire circuit
below the 4 MA level. Regulates the current in the loop
in direct proportion to the factory-calibrated level range
over a 4-20 MADC excursion regardless of loop resistance
variations of from O-1600ohms. Provides LVDT primary coil
exitation, voltage and frequency regulation, LVDT secondary
de-modulation, electrical span and offset adjustments (factory
sealed) and output current regulation as described.

LVDT core. Positioned by the precision pressure capsule.
Provides a variable magnetic link between the primary and
secondaries of the LVDT transformer proportional to its
position within a range of travel. Its position is deter-
mined by the expansion of the pressure capsule which has
been acted upon by the hydrostatic head pressure at the
diaphragm face.

LVDT (Linear Voltage Differential Transformer) coil con-
sisting of a primary and two secondary windings. Provides
electrical output proportional to core position within a
linear range.

Precision pressure capsule made of Ni-Span C material.
Expands linearly in direct proportion to the depth of sub-
mergence of the transducer and positions the LVDT core over
a linear range and in direct porportion to that submergence.

Hydraulic oil fill. Transmits the sensed hydrostatic head
pressure imposed by the depth of transducer submergence to
the interior of the precision pressure capsule.

Molded Buna N diaphragm. Provides tough interface between
the sensed media and the hydraulic oil fill of the preci-
sion measurement system.



General Construction
page5

The Bulletin AlO00 Submersible Level Transducer con-
tains a pressure-sensing mechanism within a submer-
sible housing and has it connected to sense the ex-
ternal pressure imposed on the bottom diaphragm of
the housing. That pressure is brought about by the
height of liquid above the diaphragm mounting ele-
vation. The diaphragm and housing seals are molded
of Buna N material to be resistant to the wide range
of liquids in which the Transducer is used. The
diaphragm is tough and flexible (with an effective
diameter of 21/2" and a thickness of 1/16") and
merely serves as an interface between the external
liquid being sensed and an internal oil fill which
transmits the diaphragm face pressure to the trans-
ducing mechanism.

Three types of transducer mechanisms are offered.
The housings are provided in Type 316 stainless
steel or in PVC construction. The Transducer is
factory-calibrated to operate over a specific level
excursion range and does not require nor allow
field adjustment.

The cable from the Transducer to the Connection Box/
Breather Assembly is a double-brald Buna N jacketed
hose which provides for air transfer from the Trans-
ducer to the breathing assembly and houses the elec-
trical signal conductors.

Three types of transducer mechanisms are offered;
Type R Pressure Capsule/Potentiometric Element

(either wire-wound or conductive plastic)

Type S Pressure Diaphragm/Strain Bridge Amplifier
(solid-state, integrated circuit hybrid)

Type T Pressure caps e/L.V.D.T. (Linear Voltage
Differential Transformer), Amplifier

TYPE R (36 ss HOUSING ONLY) TYPE S (316 SS OR PVC HOUSING) TYPE T (36 ss HOUSING ONLY)

PRECISION PRESSURE CAPSULE/ INTEGRATED CIRCUIT, SOLID-STATE PRECISION PRESSURE CAPSULE/

LINEAR VOLTAGE DIFFERENTIAL TRANS-STRAIN BRIDGE / AMPLIFIER

AC OR DC
/

"ro’REC,S,ON POWER 1 -"Nil P..-S0NAL OCPOWER I--’ IL, B.--SGNALTO
ocsuPP SUPPLY F OUTPUT SOPPLY-- @ SYSTEM

VOLTAGE---4L,_L <LVH LOOP

HI r AMPLIFIER PRIMARY DEMODULA-

POTENTI- I H TURE COM-
PENSATION SIGNAL

PREcIsION h 1 COMPENSA- PRECISION 1 IiF II B

L RAGM DIAPHRAGM -TA-HlAGi

NOTE: TYPE S UNITS ARE AVAILABLE AS NOTE: THE MODEL i57G-TMA 4-20MAOC 2-WIRE
2-WIRE, LOOP POWERED IN CERTAIN TRANSDUCER IS LOOP POWERED AND HAS
PRESSURE RANGES. (SEE SELECTION TABLE). ONLY TWO WIRES RUNNING TO IT. SEE CROSS-

SECTION FOR DETAIL (ON OTHER PAGE).

Type R and T mechanisms convert the sensed pressure
to a mechanical positioning. Type R positions the
wiper of the potentiometer (either wire-wound or
conductive plastic). Type T positions the core
of a linear voltage differential transformer. The
pressure capsule in each case is a precision assem-
bly fabricated of NiSpanC material (for uniform
performance under varying temperature). The poten-
tlometric element output is direct by means of
leads. The LVDT is a "frictionless" sensing means.
It operates with an electronics package that pro-
vides voltage regulation, primary LVDT coil exci-

tation secondary LVDT coils demodulation and out-
put signal amplification.

The Type S Transducer is solid-state in nature and
involves a minute flexing of a sensing diaphragm
in response to pressure change. A strain bridge
is deposited on the back of the diaphragm and is
furnished together with a solid-state electronics
package which provides excitation of the bridge
and the amplification of its output. The samll
size of the diaphragm/strain bridge transducer
allows its installation in the basically smaller
PVC housing.
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Pressure Capsule/Poteiit i ic Mechanism
The Type R unit has a resistance element which is
used as a voltage divider. The movable wiper of
the potentiotric element is driven by the ex-
pansion of a precision pressure capsule.

A number of different potentiometric sensors can
be incorporated in the Type R Transducer. They
are available in different types of resistance
element, head pressure ranges and accuracies as
well as different current handling capabilities.
They nominally have a WOO0 ohm total resistance.
One "family" has a full-excursion pressure range
of 0-I.5, 0-6, 0-30, 0-60, etc. with a total
error band (including hysteresis, linearity and
resetability) of plus or minus I% in the 15 lb.
and higher range, 1.5% in the 6 lb. range and
2% in the 1.5 lb. range. Higher pressure ranges
are also available. This group is of wire-
wound element type. With a 120 degree F. ambient
temperature this transducer is capable of dissi-
pating watt in its resistance element. The
total resistance is held to a plus or minus 2%
tolerance while the zero pressure calibration
is held to 5% of total resistance and the full
scale resistance value with respective pressure
is also held to a tolerance of 5%.

Another group of potentiometric assemblies is of
conductive plastic element construction. It is

available in 0-5, 0-15, 0-25 and 0-50 psig range.
It has typical accuracies of +/- I% of range,
power ratings of O.l watt, +/- % of I% repeat-
ability, dither life of 5,000,000 cycles and
resistance value of 1000 ohms +/- I0%.

With potentiemetric elements it is necessary to
externally trim the signal from the transducer
to obtain the desired rangability and "calibra-
tion" in a particular control system application.
That is, they are offered in a 3-wire configura-
tion without spanning,offsetting or calibration
other than as the ranges are indicated in the
Table.

The Type R Transducers obviously involve a wear
factor and are somewhat less accurate/sensitive
than Types S or T. Their main advantage is
lower initial cost and (in some instances) their
simplicity of application to a particular control
requirement.

Type R Submersible Level Transducers are fur-
nished in the Type 316 Stainless Steel housing
as standard. This assembly has a maximum O.D.
of 4=" and has the internal sizing required to
accommodate a variety of potentiometric
elements.

Pressure Dial gm/Strain Bridge Solid State
Assembly.

The pressure transducing function of the Type S
Submersible Level Transducer (the conversion of
the sensed pressure to a corresponding electri-
cal value) is accomplished by a highly-accurate,
temperature-compensated solid-state, integrated
circuit/hybrid piezo-resistive package. The
"diaphragm" of the sensor is chemically-etched
in a defined area of an integrated circuit
silicon die and a piezo-resistive strain gauge
bridge is diffused into the opposite side.
Signal conditioning and temperature-compensa-
ting transistor circuits are built onto the

same IC chip and are computer-controlled-laser-
trimmed for sustained accuracy under temperature
variations. The combination of voltage-regula-
tion, temperature-compensation, output signal
amplification and buffering in the same inte-
grated package together with judicious selection
of matched resistive, comparative, voltage-
regulating, signal-conditioning and load-driving
elements assures consistant performance under
the field conditions encountered in a wide range
of industrial and public works environments.

/-TEMPERATURE SENSOR

//-STRAIN SENSOR

DC POWER // /-COVER

ER- IIcOMPENSATION TEMPERATURE / / 1o /

OUTPUT

NOTE: THREE INTEGRATEO CHIPS PRESSURE

CIRCUIT DIAGRAM OF IC TRANSDUCER SHOWS INCLUDE SENSOR CHIP WITH
TEMPERATURE COEFFICIENT COIPENSATION AND COIPENSATION CIRCUITS,
ZENER VOLTAGE REFERENCE. TEMPERATURE AND TIO OPERATIONAL
SENSOR 15 PMYSICALLY LOCATED IN THE CENTER AMPLIFIERS.
OF PIEZORESISTIVE STRAIN BRIDGE, OUTPUT
AND TC COIPENSATION CIRCUITS ARE LASER
TRIMMED DURING MANUFACTURE.

The Type S assemblies are available in zero-based
ranges of 0-I.5, 5, 15, 30, 60, 100 and 300 psig.
Accuracies are typically in the order of +/- I%
of range. Repeatability is better than I/2 of I%
of range. Hysteresis is negligible.

The output signal from the Type S assembly is most-
coat,only 4-20 MADC, 2-wire or 4-wire. A 2.5-12.5

VDC signal is available for short-distance cir-
cuitry (within the same cabinet or room) but the
4-20 MADC is reconnended for any distance and most
application due to its resistance variation-com-
pensation characteristic and ready interface with
other instrumentation systems. Being solid-state
the Type S mechanisms have no wear factor and if
properly applied should have an essentially-un-
limited life.



Type T Pressure Capsule / LVDT Assembly__
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The Type T Transducer uses a linear voltage diffe-
rential transformer (LVDT) with an oscillator/de-
modulator to obtain a varying output signal which
is directly proportional to the expansion of the
signal precision pressure capsule and sensed
pressure. The Type T Unit does not involve any
sliding parts and is therefore inherantly more
sensitive and accurate than the Type R assembly.

The Type T Transducer precision pressure capsule
mechanism is available in four standard pressure
ranges as well as special ranges to order. Each
capsule can be combined with a number of diffe-
rent LVDT units and span and offset capability
to provide most any desired factory-calibrated
operating range.

The precision pressure capsule is fabricated as
a multiple convolution diaphragm assembly made
of NiSpanC material which affords a high-repeat-
able, accurately-linear movement in response to
sensed pressure variations. The LVDT is a com-
bination of a 3-winding stationary transformer
and a movable core which is positioned by the
precision pressure capsule. The primary of the
transformer is continuously excited by an AC
voltage which is accurately regulated as to
frequency and amplitude. The output of the two
secondary windings of the LVDT is demodulated
and cross-referenced so that an output signal
is derived which is accurately related to LVDT
core position and sensed pressure.

A Bulletin AI000 Submersible Level Transducer
provides a wet well level-responsive input signal
to this custom CECOTRONIC control system/motor
control center in an industrial waste pumping
application. The system automatically operates
four (4) pumps and two (2) multi-position sludge
valves. It indicates wet well level, valve po-
sitions, pump operation and alarms upon the
occurrence of abnormal operating conditions.

The Type T Submersible Level Transducer is made
in two general forms; the form TVD which produces
an output voltage signal and the TMA which regulates
a 4-20 MADC instrumentation signal in response to
a sensed pressure variation.

The Form TV Transducer typically has a +/- DC vol-
tage output and is used in custom CEC0TRONIC con-
trol systems.

The form TMA Submersible Level Transducers incor-
porate an electronic package which produces a
4-20 MADC instrumentation signal output. The form
TMA Transducer is a 2-wire unit which derives its
excitation from the 2-wire instrumentation signal
loop below the 4 MADC level. With a 20-50 VDC un-
regulated input power supply somewhere in the loop
the 4-20 MADC signal of the form TMA Transducer
will operate into a 0-1600 ohm load. See the
Supply Voltage/Loop Resistance Table for correla-
tion between the input voltage and the total loop
resistance that is capable of being driven by the
form TMA Submersible Level Transducer.

The Form TMA Transducer provides linearity of
within .4% of full scale and it can be used in a
current loop of up to one mile length. Care should
be taken that the circuit is not subjected to
lightning transcients. In applications where there
is any possibility of this, protection is recomen-
ded to avoid damage and downtime. The Form TMA
2-wire Transducer requires that loop power be
supplied externally. It is offered factory-cali-
brated to the desired level excursion range for a
particular application. It can be used directly
as a current regulator for controlling; process
controllers, recorders, indicators, etc. Regula-
ted current flow is unaffected by change in cir-
cuit resistance over a range of from 0-1600 ohms.

Bulletin AlOOO Type TMA
,Submersible Level Transdlerl-

System Schematic

RES PONS IVE

J |CONTROLLER,
INDICATOR,

TRANSDUCER DERIVES POWER
FROM 2-WIRE CIRCUIT
(USING POWER BELOW THE

’ MADC LEVEL ).
/ CONNECT ING CABLE
/ TO CONNECTION BOX. POWER SUPPLY UNREGATED

/(LENGTH IS PER ORDER) UP TO 50 VOC.

/ TOTAL LOOP RESISTANCE OF
UP TO I, 600 OHMS.- BULLETIN A’OOO TYPICAL WATER HEIGHT (HI

muf MODEL THA SUEIERSIBLE ABOVE SENSOR TO SIGNA-
LEVEL TRANSDUCER IN ACCURACY IS t of I OF
RESERVOIR, WET WELL, ETC. TRANSDUCER MECHANISM TOTAL

RANGE.

TYPE TMA LOOP POWER/RESlSTANCE TABLE

LOOP POWER

20 VDC

30 VDC

40 VDC

50 VDC

LOOP DRIVE CAPABILIT
0 Ohms /Type TMA
0 530 Ohms /Voltage

Range is0 I060 Ohms I 0 50
0 16OO Ohms J VDC
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Two t ypes of transducer

Type 316 Stainless Steel

housings are offered;
PV.C. (Polyvinyl Chloride)

They Type 316 SS housing accommodates any of the
three types of transducer mechanism and is re-
sistant to a wide range of corrosive media. The
housing seals and bottom diaphragm are of Buna
synthetic rubber. The most common mounting
arrangement uses a VERTICAL l" pipe and the
threaded fitting in the top of the Transducer.
The pipe fitting is just a mounting means and
does not enter the transducer housing. Cable
or chain suspension is also used as suggested
in the typical application sketches.

Special mountings can be fabricated such as a
pipe socket to slip onto a pipe piling in a lake
bottom, a three-legged "stool" fastened to the
Transducer to rest on a reservoir floor when
lowered down an existing guide pipe by means
of its hose or a cable.

In deep tunnel applications a guide rail system
and appropriate sliding truck have been designed.
Review special mounting requirements with the
Consolidated Agent or Factory for recommendation
and quotation.

TYPE 316
STAINLESS STEEL
CONSTRUCTION

PVC
CONSTRUCTION

The standard PVC housing basically accommodates
the Type S mechanism. Special configurations of
the PVC housing can be made on special order to
incorporate the other Transducer types if quan-
tities justify the tooling expense.

The PVC housing is somewhat less expensive than
the Type 316 assembly. It has superior corrosion
resistance in salt water and some other process
liquid applications. The same Buna N diaphragm
and housing seals are used and the major diameter
is thus the same as the Type 316 assembly.

The standard PVC mounting arrangement uses a ver-
tical l" pipe (by others) which is acconmdated
in a channel in the side of the top housing head.
Two grooves are provided in the head to retain
clamping bands which are furnished to hold the
Transducer to the vertical l" pipe. Stainless
steel bands are supplied with the Transducer as
standard. Bands of other material can be furnished
on special order to meet specific corrosion con-
ditions.

Breathing System
The sealed breathing system is an essential ele-
ment of the Submersible Level Transducer assembly.
Without its "breathing" capability the level sen-
sing would be inaccurate. Without its sealed
construction the Transducer would soon be dis-
abled by moisture and corrosives.

The sealed breathing system contlnuously relieves
the internal pressure of the Transducer housing
to atmospheric pressure through a multiple-con-
volution slack bellows and thus allows the system
to tolerate variations in temperature and baro-

Function
metric pressure. Temperature variations cause
expansion and contraction of the air in the
transducer housing and would cause a significant
sensing error if the breathing system were not
provided. Variations in the barometric pressure
imposed on the face of the liquid being sensed
must also be exerted on the transducing mecha-
nism so that such variations do not bring about
an error in the sensed level. The breathing
system is sealed so that the Transducer does
not breathe "fresh" air from its environment and
collect condensation and other contaminants and
foul itself.



Provisions for Redundant/ Back-up Control
The design of any automatic system should include
a determination of the operation/non-operation that
will be considered satisfactory in the event of the
failure of any significant system element. It
should also determine whether a "Back-up" system
should come into operation automatically or if it
will be satisfactory to assume that an alarm system
will notify operating personnel of a component
failure and that such personnel will transfer equip-
ment operation to the redundant control.

In considering a possible failure of a Bulletin
AIO00 Submersible Level Transducer in a sewage
pumping station system, for example, two basic
approaches are commonly used;

A second duplicate Transducer can be in-
stalled which will provide the same analog
signal as the primary device. This second
unit can be brought into control either
manually or automatically as certain para-
meters are monitored to sense transducer
failure.

A redundant ON/OFF control mode can be
initiated either automatically or manually
which mode may use Model 9G Direct Acting
Float Switches or other discreet level-
sensing means. This arrangement is some-
times used with back-up motor control con-
tactors in the case of adjustable-speed
pumping systems so as to accommodate a
failure of either the level-sensing trans-
ducer and/or the adjustable-speed drive
system.

Independent high level
alarm elevation

Redundant ON/OFF
trol range of optional
back-up system

Analog Signal Control
Rnge of Sub(nersible
Transducer. Factory-
calibrated to speci-
fied job requirements

Transducer is typicall.
spaced not less than sl
inches above the floor

uggested Installation detail sbowlng combination
of the Model 157G Sulrslble Level Transducer with

back-up systeprovldlng both Independent high
level alam sensin and ON/OFF control

Connection (h)x and Sealed Breather System

Plug unused peIngs. Sea] conduit to
x using purleg type fittlng to assure
integrity of ox sealing.

Leave slack in cable for level
adjustment and pipe rew)val

Medel 9CLI Cast Alinum
Pipe Mounting Clamp

Mount both Model 9GCLI Pipe Mounting
Claps at relatlvely high level in wt
well to a11ow convenient removal of
entire pipe assembly for of
changing the operating levels of the
Model 9G Direct Acting Float Switches

I" aluminum, stainless steel
galvanized iron pipe

Bulletin BIO0, Model 90
Direct Acting Float Switches

Bulletin AIO00, Model 157G
Submersible Level Transducer

Mouet transducer in location free
possible from excessive turbulence

and solids pile-up below diaphragm

It is important to maintain complete independence of
the primary and secondary control systems for sake
of greatest reliability of operation. This may in-
volve powering the systems from different sources
especially where the back-up system involves gas-
engine or other types of drive not requiring
electric power. In these cases the back-up system
is generally operated from the engine battery system
or a control battery system that is parallelled with
the cranking batteries but resistor-isolated to
avoid voltage dips.

A thoughtfull discussion of various-possible system
failure modes and a determination of an acceptable
system performance under this condition, when doing
initial system design, will be found to be time and
effort well spent. Your Consolidated Agent or
Factory Sales Personnel will be glad to help in such
considerations.

A CECOTRONIC Solid-State Control System door-mounted
METER MODULE providing:

System Signal Display (height, pressure,
flow) showing the conditioned (quelled,
spanned, offset) system input.

Alarm Annunciator, dual-function, dim-glow
lights with audible alarm, silencing and
optional flash feature.

Manual Mode Module including switch, light
and manual potentiometer for simulating a
full-range input signal.

Automatic Alternator Control Switch pro-
viding manual or automatic sequencirlg of
pumps. A duplex control is shown.

Other meter types (digital, recording, larger or
smaller) and control/alarm facilities can be in the

METER MODULE as desired. The METER MODULE is one
of many functional/convenience features available
in CECOTRONIC Solid-State Control Systems having
Submersible Level Transducer or similar signal
input.



R 1.5 0-1.5 3.46 41.5 2.2 A

2 !5 0-5 11.53 138.4 7.5 B

3 ib 0-6 13.84 166.1 9 A

4 115A 0-15 34.50 415.2 22 A

5 l15B 0-15 34.50 415.2 22 B

b l5 0-25 57.67 692.0 37 B

7 R3o 0-30 69.20 830.4 45 A

8 It 50 0-50 115.37 1384.0 75 B
q it bO 0-60 138.40 1660.8 90 A

T 1,5 0-1.5 3.46 41.5 10 C

11 T 5 0-5 11.53 138.4 18 C

T lO 0-10 23.07 276.8 30 C

T 1 0-18 41.52 498.2 50 C

4 S 1.5 0-1.5 3.46 41.5 15 D

15 S 5 0-5 11.53 138.4 30 D
S 15 0-15 34.60 415.2 40 D

17 S 30 0-30 69.20 830.4 50 D
18 S 60 0-60 138.40 1660.8 100 D
19 S 1OO 0-100 230.67 2768. 150 D
O S 3O 0-300 692.0 8304. 500 D

NI-SPAN-C SINGLE PRESSURE CAPSULE/HIGH-RESOLUTION
(0.25%) WIREWOUND POTENTIOMETRIC ELEMENT. lO00 ohms
+/- I% Total Error Band (including hysteresis, linearity
and resetability). R6 is +/- 1.5% and Rl.5 is +/- 2%
T.E.B. Power rating is watt at 120 F. ambient. 5% of
the total resistance is at "zero" level/pressure. 95%
of the resistance is at the indicated full pressure.

NI-SPAN-C SINGLE PRESSURE CAPSULE/CONDUCTIVE PLASTIC
POTENTIOMETRIC ELEMENT. Infinite resolution, +/- 2%
Total Error Band (including hysteresis, linearity and
resetability), 1/2% repeatability, Resistance l,O00
ohms +/- I0%, Power rating O.l watt at 120 F. ambient.
Acts as voltage-divider (has ]00 ohms of resistance in
wiper circuit. Plastic element and direct-drive gives
5,000,000 cycle dither life.

C NI-SPAN-C MULTIPLE CONVOLUTION PRECISION PRESSURE
CAPSULE/LVDT (LINEAR VOLTAGE DIFFERENTIAL TRANSFORMER).
Four standard combined with special-order pressure
elements and several LVDT sizes, give a broad selection
of calibrated head pressure/level range. Infinite
resolution. Total Error Band (including hysteresis
and linearity) is +/- I%, Repeatability is better than
+/- 1/4 of I%. The absence of sliding parts results in
a relatively unlimited life. Input power-either low
voltage DC or derived from the 2-Wire, 4-20 MADC loop.
Output signal-either DC voltage or current.

PRESSURE DIAPHRAGM SOLID-STATE STRAIN BRIDGE INTEGRATED
CIRCUIT TRANSDUCING ELEMENT. Seven pressure ranges
Infinite resolution Over-all accuracy +/- 3%. Re-
peatability is better than +/- 1/2 of I% Linearity and
hysteresis +/- .2% is typical. Unlimited life within
normal physical and electrical range usage.

A CECOTRONIC single-frame chassis of plug-in func-
tion modules for use with the Submersible Level
Transducer or similar input signal. Half-length
"Mini-Frames" and multiples of the assembly shown
together with a complete family of standard and
custom modules perform most any control, indica-
tion, telemetry or alarm job.

.28 DIA. (4 PLACES)

Dimensions of the panel-mounting single-frame
CECOTRONIC Control System function module assembly
typically used with the Submersible Level Trans-
ducer or other CECOTRONIC sensor to perform
ON/OFF control, automatic alternation, alarm silen-
cing, analog output and other functions in response
to level change.
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Factory C.alibrated Level-Sensin Ranges
Type R Transducers are only available as standard in
the ranges listed in the Pressure Element Selection
Table. Any exact ranging of the output signal must
be done with external triners or signal converters.
Refer such requirements to the Factory for recom-
mendation.

Type S & T Subersible Level Transducers are factory
calibrated to give a full-range output signal on a
particular head-pressure (level) variation. The
desired pressure can be the maximum listed in the
Pressure Element Selection Table for the particular
mechanism or it can be less than that maximum.

The accuracy of a particular Transducer and its
control system vlill be a +/- percentage of the axi-
mum pressure value of the transducer even though

the calibrated range may be considerably less.
Therefore, to obtain the best possible accuracy
in a given application use the Transducer element
with the lowest possible maximum pressure rating
consistent with the proof-pressure requirements of
the particular application. The determination of
the proof pressure requirement is obtained by con-
sidering the maximum head pressure that the sensor
might sometime be subjected to by an unusually
high level in the wet well, reservoir, etc.

The complete catalog number denotes the type of
product, the specific gravity of the liquid which
it is to sense, the Pressure Element, the Cali-
brated Range and the Length of the Cable from
Transducer to Connection Box.

Cataloystem Identification

The complete Catalog Number denotes:

eThe Catalog Location (Bulletin reference)
The Type of Product

The Type of Transducer Mechanism

The Type of Output Signal

The Specific Gravity of Liquid Sensed

mThe Pressure Element Range

mThe Factory Calibrated Range

mThe Length of Connecting Cable

Example:

1- Bulletin AlOOO, Model 157 G T MA -1.O-T5-loFt.- 2o

Quantity J 1I I1 1Type of Product (defining
catalog location and basic design) / / / / /
Type of Transducer MechaM_--_-_- I I I I I
(R,SandT) n / /
Type of Sigal / / /
RE Potentiometric (I,OOO ohms std.) | | |
VD DC Voltage (specify) | | |
MA-4 -20mADC current (2-Wire) | | |
MB-4-20mADC current (4-1Vire) / / /

tntOfReUlle)
,s..

Factory Calibrated Range(SpecifyValue and Units)

Lmgth of Cable (in feet) from Transducer to
Junction Bx/BreatherAssy.
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3’3/1G"

11/

I/2"NPT
rEIAL
CONDUIT-
CONNEC-
TION (3)

The Transducer is usually mounted by means of a l" pipe and pipe
mounting clamps (the Model 9G CLI pipe mounting clamp is offered
as an optional accessory) but it can also be chain or cable sus-
pended as suggested in the typical installation sketches.

ALTERNATE
CHAIN OR CABLE
MOUNTING

CONNECTION BOX

NATE
A K

MOUNTING RAI

mm.oPvc MOUNTING) ELECTRICAL CABLE IN-
mPIPE (LENGTH TO) SIDE, HOSE CONNECTS
)ORDER) /1 To SEALED BREATHER
/m SYSTEM AND RELIEVES

mr ml SPHERIC PRESSURE YET/
/I [ RENDERS TRNSOUCER

/ IMMUNE TO HRSH ENVf-

/ --I LZ"CENTE"-’O-

PLUG UNUSED "(

TORENOER

CONAECTION

BREATHER "%

Consolidated Electric offers a comprehensive line of
Control Devices and complete systems for pump, valve
and alarm/monitoring system automation in Municipal/
Industrial water supply and sewage works and similar
process applications.

Call your Consolidated Agent for application assistance.

CONSOLIDATED E LECTRIC Co.
RIVERVIEW INDUSTRIAL PARK. 141 SO. LAFAYETTE FREEWAY. ST. PAUL, MINN. 55107
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CONNECT BOX & SEALED
BREATHER ASSEMBLY. MUST
BE LOCATED ABOVE
FLOOD LEVEL.

FLOOD HEIGHT

EL. +7.0

S PAN

CONDUIT RUN
(BY CUSTOMER)

D!

ES 4

CECOTRON IC
CONTROL

SYSTEM

RECORDER (OR METER) RANGE WILL
INDICATE HEIGHT OF SPAN, AS
"O TO (SPAN)", UNLESS SHOP ORDER
SPECIFIES OTIIERWISE. FULL SCALE
INDICATION WILL BE NEAREST STANDARD
SCALE WHICH IS LARGER THAN "SPAN".

FIGURES SHOWN ARE PRECISE..
SIGNED: M.L. ELROD

I---IFIGURES SHOWN ARE ESTIMATED.

OFFSET

EL +5. O

’’ TECHNICAL SPECIFICATION SEWAGE FILTER

"’’:’l "[ NSOLIDATED ELECTRIC COMPANY PAG

o

HOSE LENGTH
A TO B ]O FT,

CABLE LENGTH
C TO D

S PAN 2 FT.
OFFSET 9 FT,

FLOOD HE IGHT 2 FT,

S.O. 1:5726 IEH TI & T2
JOB NAME: JACKSONVILLE; N.C.

ES50134
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Consolidated Electric Co.

BULLETIN B100

MODEL 9G
DIRECT ACTING FLOAT SWITCH

RIVERVIEW INDUSTRIAL PARK 141 SOUTH LAFAYETTE FREEWAY ST. PAUL, MINNESOTA 55107 612/224-9474

APPLICATIONS:

Sewage Lift Stations

Storm Water Pumping Stations

Water Reservoirs

Process and Industries

Waste Treatment Plants

Alarms

The Consolidated Electric Company Bulletin B100,
Model 9G Direct Acting Float Switch is a rugged, simple
control device for the automatic operation of pumps,
valves, or alarm systems in response to liquid level changes
in sewage wet wells, sludge sumps, water reservoirs, process
vats, etc. It is a single level sensing device that mounts at a
fixed elevation and gives a closed or open contact in
response to liquid level changes past the point of mounting.
Inside the float housing is a mercury switch which is either
normally-open or normally-closed when the float is in the
normal or unoperated position.

Simplicity of mounting and lack of through-the-wall
shafts with tape or rod linkages to the switching mechanism
make it suitable for many difficult pump and valve control
operations as well as alarm system uses. Even in liquids
containing sanitary or process wastes, it will provide years
of trouble-free operation responding to liquid level changes
of less than one inch. The weight and buoyancy of the
Model 9G Float are such that it will not ride up a large
contaminant such as a cake of grease, but continues to

operate. Over fifteen years of successful field use in the
tens-of-thousands, in applications ranging from clear water
reservoirs to tanning and poultry waste, even sulfuric acid,
have proven its reliability and ruggedness. Most frequently
the Model 9G Float Switch is used in multiple for operation
of pumps between selected liquid levels in both pump-up or
pump-down applications.

FEATURES:

Consistent Operation

Simple and Reliable

Easy Installation

Long operating life

High quality materials and components

Diversity of uses



CONSTRUCTION
The 9G Float Switch consists of a 316 type stainless steel

housing, mounting clamp, a flexible three-conductor cable

with a synthetic rubber jacket and a mercury switch. The

float housing is 51/2 inches in diameter, with a stainless steel

tube welded into its side and projecting into the float.

Inside the stainless steel tube is the mercury switch which

is potted in epoxy. A dual circular crimp holds and

permanently seals the switch assembly and cable securely to

the stainless steel tube. The cable is 14 AWG with 105

strands per conductor made expecially for underwater use

and heavy flexing service. The mercury switch connects the

black and white conductors of the cable. On all floats, the

green conductor is an internal ground connection and
MUST BE RUN TO A SUITABLE EXTERNAL GROUND
connection in accordance with the National Electrical

Code.

An additional synthetic rubber jacket acts as a hinge
between the float and where the cable is held by the
stationary clamp tube. The stainless steel tube clamp has an

adapting fitting and two yokes for mounting on a vertical

inch pipe. Flexing and life tests indicate a life expectancy

under normal operating conditions in lift station applica-
tions of 35 years.

AUTOMATIC PUMP CONTROL

Automatic pump control of a single pump between two

different operating levels requires three wire control, the
use of a minimum of two floats, and a Consolidated
Electric Bulletin B 100, Model 29GR Single Pump Control-
ler or equalivent control relay or magnetic motor starter.

A typical two pump sewage lift station control uses four
floats and a Consolidated Electric B100, Model 29GR2
Pump Controller-Alternator as shown in Figure for pump
control and high level alarm.

Standard models of Consolidated Electric Company
Bulletin B100, Model 29GR Pump Controllers that operate

with the 9G Floats are available for the operation of one,
two, or three pumps. Special pump controllers are available
for the operation of any number of pumps. Controllers
offer manual or automatic alternation, three-position
"Hand-Off-Automatic" pump selector switches, and any

type NEMA enclosure.

Standard Pump Controllers normally turn pumps on in

order as 9G Float Switches successively operate by a rising

or falling liquid level. All pumps turn off when the separate

pump-off float operates. Normally-open float switches are
used in pump-down applications and normally-closed are
used in pump-up applications. Pump Controller options are

available which will sequence the pumps in a selected
program, provide well pump control into a reservoir and
high service pump low level cut-out protection from the
reservoir.

Normally Closed (NCG)

Normal Position

Operated Position

Normally Open (NOG)

Normal Position

Operated Position

The mercury switch inside the Model 9G Float Switch will either open or close the switch contact when the liquid level rises

as shown. Actual switching differential is less than one inch. The point of switch operation is when the liquid level passes the

mounting elevation of the clamp.



LIFT STATION ALARM SYSTEI’/I

Model 9(3 Float Switches readily adapt to local and
remote alarm use for water or sewage level applications.
They combine with telephone transmitters and receivers to
link together any number of locations in a comprehensive
alarm system to continuously monitor operation con-
ditions.

Installation of a float switch in the dry-pit side of the lift
station will detect a rising level due to pump packing or
sump pump failure.

LOCAL MONITOR ALARM SYSTEM

For local visual alarm, 115 volt power from the lighting
panel of the lift station is run through a Model 9G-NCG
Float Switch mounted at a high level in the wet pit to
operate a 230 volt monitor light outside the station. A
passing patrol car or maintenance crew can observe the
station statJs.
When the light is ON, it indicates AC power in the

station, and the wet well level is not excessively high. With
the light ON under normal conditions, the alarm is fail-safe.
Using a 230 volt bulb on 115 volt service assures a long life.

CENTRAL MONITOR ALARM SYSTEM

To monitor lift station operating conditions at a remote
location, Consolidated Electric Bulletin G400 Central
Monitor Alarm Systems using leased phone lines are
available. There are different types of alarm and monitor
systems to meet any requirement, each more compre-
hensive than the preceeding. A single operator can monitor
any number of remote lift stations around-the-clock,
knowing immediately the operating status and of any
malfunctioning equipment.

It is possible to intermix features of each type of monitor
alarm system to meet individual requirements. The types of
monitor alarm conditions the G400 will monitor include:

AC power failure
Loss of telephone communications
High level in wet well
Sump pump failure
High level in pump chamber
Pump Operation
Wet well level
Sewage Flow

FLAN(3E MOUNTIN(3 OPTION

For use in pneumatic waste ejectors, hydro-pneumatic
water tanks and similar applications needing a high pressure
seal a flange mounting is available. The flange is one inch
thick and the hole pattern for the eight bolts conforms to
the American Standard for cast iron flanges, Class 125
(B16. 1-1948). Pressure rating is in the 125 pound class
which rates the float for 175 pounds PSIG cold water, oil,
or gas, nomshock. In an ejector, the Model 9G Float Switch
would initiate a blow-down cycle of the chamber upon
sensing a high level. Then the appropriate controls operate
the air compressor or solenoid valve on a timed basis to
effect the pneumatic removal of the chamber contents.

0

OPERATING DIMENSIONS

Operated or

submerged
position

Operating point

Normal or

hanging free position

..600.D. 1.900.D.
1.380 I.D.

1.610 I.D.1.660 O.D.

11/ Inch Pipe 11/2 Inch Pipe

2.375 O.D.

67 I.D.

2 Inch Pipe

2.375 O.D.."i I.D.

2 Inch Pipe

MODEL 9G FLOAT SWITCH CABLES IN STANDARD (SCHEDULE 40) PIPE



INSTALLATION FOR AUTOMATIC
OF SEWAGE LIFT STATION WET WELL

HIGH LEVEL ALARM FLOAT

LAG PUMP ON FLOAT

LEAD PUMPON FLOAT
(liquid level) -

Both pumps ,- PUMP OFF
turn off when FLOAT--
liquid drops Submerged
below float (Operated)
level Position

TO 29GR2 PUMP
CONTROLLER-ALTERNATOR

typical application for the Model 9G Float Switch is for automatic control of pumps and high level alarm in sewage lift
tations.



ACCESSORIES

Accessories available for the Model 9G Float Switch
include:

Model 9G-CL1 Pipe Mounting Clamp. This clamp
positions and secures the vertical one inch float mounting
pipe.

Model 9G-JCT1 Junction Box. A cast aluminum, NEMA
4 junction box for termination of floats and submersible
pump motor cables in a wet well or water reservoir. Allows
conventional wiring and conduit to be run from the
junction box to a control panel. Has barrier type terminal
blocks for eight control circuits, six power circuits (up to
75 Amps), and a seven lug grounding bar. Terminal blocks
hold up to 4 AWG size wire. Accepts sealing fittings
furnished with each Model 9G Float Switch.

Model G400 Central Monitor Alarm Systems. A modular
family of central monitor alarm stations that monitor any
number of remote locations for various operating and alarm
conditions.

Model 29GR Pump Controllers. A family of standard
pump controllers for automatic control of one, two, or
three pumps. The two and three pump models offer
automatic pump alternation. Available in open construc-
tion, in various NEMA enclosures, or as part of a

Powerpack Panel. (Model 29GR2 shown).

Powerpack Panels. A standard family of panels for the
automatic control of one, or two or three pumps. Available
in various NEMA enclosures. Provides a complete compre-
hensive electric package for automatic pump control
including motor control and alarm components and acces-
sories.



HOW TO ORDER SPECIFICATIONS

Model 9G Direct Acting Float Switch

Switch Contacts

Normally open NOG

Normally closed NCG

Cable Length

5 feet 5
10 feet 10
20 feet 20
30 feet 30
40 feet 40
50 feet 50
Other
(specify)- X

NOG 20

l--
Options

Flange Mounting FM
Other
(specify) X

ELECTRICAL

Load Contacts

RESISTIVE LOAD
AC
DC

MOTOR LOAD
AC
DC

MECHANICAL

30 Volts 115 Volts 230 Volts
30 Amp. 20 Amp. 10 Amp.
30 Amp. 12 Amp. 6 Amp.

115 Volts 230 Volts AC LAMP LOAD
.5 HP .5 HP 1000 Watts

.25 HP .25 HP 1000 Watts

Weight: 6.5 Ibs. (with 20 foot cable)
Cable Diameter: 5/8 inch
Shipping Weight: 8.5 Ibs.

ENVIRONMENTAL DATA
Operating Temperature: 0 to +180F.

TYPICAL SPECl FICATION

A Bulletin B100, Model 9G Direct Acting Float Switch
shall be furnished to automatically detect liquid level
change(s). A liquid rise of one inch from the rest position
shall operate the float switch and reset will occur when the
liquid level drops one inch. Mounting will be to a one inch
vertical pipe.

This float switch shall be as manufactured by Consoli-
dated Electric Company of Saint Paul, Minnesota. Instal-
lation shall be in accordance with project plans and
manufacturer’s instructions.

The float switch shall consist of a 316 type stainless steel
housing 51/2 inches in diameter, mounting clamp, a flexible
three-conductor cable with a synthetic rubber jacket and a
mercury switch. Inside the float housing will be a
(normally open/closed) mercury switch potted in epoxy.
The electrical load for the switch contacts will be
(30/115/230 volts DC/AC) into a_ (inductive/
resistive) load.

The three-conductor cable shall be 14 AWG with 105
strands per conductor made for heavy flexing service and
underwater use. Cable length shall be__
(5/10/20/30/40/50 feet or other length). A green grounding
wire will connect internally to the float housing.

Weight and buoyancy shall be such that contaminants like a
cake of grease will not result in the float switch changing
operating level more than one inch. Life expectancy under
normal operation conditions in lift station applications shall
be 35 years.

Operating temperature range shall be 0 to +180 F.
A complete line of accessories shall be available which

will include: cable clamps, junction boxes, pump control-
lers for 1, 2, and 3 pumps, central monitor alarm systems,
and Powerpack panels.

(Optional-) It shall have a Flange Mounti.ng with
eight bolts conforming to the American Standard
for cast iron flanges, Class 125 (B16. 1-1948) with
a pressure rating in the 125 pound class.

Consolidated Electric Co.
RIVERVIEW INDUSTRIAL PARK
141 SOUTH LAFAYETTE FREEWAY
ST. PAUL, MINN. =;5107 (;12/224-9474

Specifications subject to change without notice.

MBO0013 8/72 Litho in U.S.A.



SUB. VARIAIION

ITEM CECO L
NOo PAR NUHBER QUANTITY

90210401 REF

2 60OO06-01

3 OOO11-01 2

4 OO031-O1 2

5 OO244-01 2

6 600002-03

7 6OOO08-O1

8 800055-Ol 3

9 39

1o 6o0069-01

11 600026-O1

12 600030t01

13 600001-02

14 600009-03

15 600063-O1

16 60OO19-O1

17 600311-01

18 6OOO87-O1

19. 600084-01 2

20 600186-O1

21 600018-02

22
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DESCRIPTION

Wiring Diagram

Assemblyt Frame

Skirtj ..Frame
Anlle, Rack Mounting

Number Strip

Feed Thru Assy.

Cover, Half Frame

Con!ector Ca rded.e

Key, Socket

Test Point Card

PV#4 Fail Detector

PWM Demodulator

S imulator/(uel ler

Voltage Regulator

Voltage Comparator

Input Buffer

Alarm Silence Gate

D.C.Receiver

Power Supply

Relay Module

nput/Output Card
IOOK Ohms

Potent iometer

Cinch

PL
o,

SPECS.OR MFGSo

OPK2
TP-OI

XPW-18

XPW-15

SES-06

TER-OI

QEC-01

QFG-02

DSG-03

DTC-O2

DPS-OI

QRM-01

Dale

20)999-01
CoPON’[!

A-01

A-03
A-05

A-07

A-09

A-11

A-13

A-15

A-25

A-32,37

A=44

OM 02

817

TITLE:
Parts List, PWM REC[IVER.(5) U.ed in ten "H" S.0.15726
"";: COHSOL|DATD E. LEClr;IO. CO

’" 141 SO. LAtA{:I/[ FR[’VAY 5I. PAUL #INI. ,:;h7

A-O
Mount on
A-50
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QUAD VOLTAGE COHPARATOR

QEC-OI

SCHEMAT C ASS EMBLY

9OO177-O1 600063-01

Four Voltale C(nparators with one Input adjustable and theother connected to the
card’s Analog Input. 1he comparators haw: ccnpl h,lentary logic outputs.

The Comparators are divided into two p.irs and are collnected to tv/o flip-flop
circuits. ’!ith the direct logic outputs tile card can produce Low ;n(I High alarm
signals or singular non-differenl:ial outputs. And with the f]ip-|:lop outputs
it can produce punp control or similar outputs.

The Differential (fl ip-flop) output is set to one state l’)y one comparator In the
pair and reset by tile ()tiler compEiral:or in the pair. Dy proper adjustment of tile
two comparatc)rs one can start a pump at one level ,./ pFossure and stop it at another.

The adjustable input to each comparator is adjustable through the eiltlre dynamic
range of Cecotronic systc:n,s -S volts to + volts. Hysteresis of each compartor
is less than .5f total dylialliC rallge.

All outputs ore Open Col lfctor transistors (which switch t diglta} groulld)
a mximLl:r OLItput VOltage (iogi(I) of +.30 VDC and a maximum output CUFrent (log.it O)
of 0 IIA. Logic’l is defined as the stte when the output transistor not" saturated.
Logic 0 is defined as tile state when tile trallsistor is saturated, alrl capable of
drawing curro{lt from O positive’source.

The Indicators on the fro{it edge of the card indicate v/hc the set point cparatol’S
have beell exceeded by the input analog sgaI. The "111" indicator cc}mes on wher
signal is llJllor (more positive) than the "HI" adjusb:en(. The "tO" indicator
on whel th siol is Iovler (more negative) than the "tO" adjustniont.

TLCHN ICAL DAT/

0 [C. el 60r;063 el

AIAI OG
H S F.T ,

(PIN 18) LO SET /"

OUTPUTS

I’t-’T- P I, 7(13)

/-P i s(ll)

LO-PIN. (14)

L’-’- P N 9(15}





In the majority of cases the simplest way of performing this adjustment, with
the sltual:ion previously explaincd, is to fill the tank and monitor the analog
slgnal present t the analog tes point on the SEA-Oh card. Refer to Fi9urc I.
ith the tank full, he depth of submergence of the transducer can be varled
untll +5 volts D.C. is obtained t the analocj test point found on the
card. Then, with he transducer locked in place the fine adiusment potcntlometer
found on the SEA-Or{ card can be adjusted for ex,cly +5 volts D.C. at the ar,dl9
test point. A digital voltmeter wih an accuracy o a ]east three times
of the measuring system to be adjusted should be used for monitring the ahalog
signal voltage.

Offset Ad]ustmenl:, 158 G Transducer

The offset adjustment on the 158G Transducer is normally made by filling the
tank it is measuring. The coarse offset adjust is a mechanic,’] adjustment
found inside tile 158G Transducer. By removing the blue R.F. shield from the
-transducer a knurled adjustuent wheel will be found in the upper left hand
corner of the ransducer. By loosening the two locking screws on the linear
variable displac’,ent transformer coil mounting block, the coil can be shifted
up or down by tur.ninj the knurled adjusting wlee]. Refer to Figure 2. 9lih
the elevated tank full and monitoring the analog slgual at th analog test poin
found on the SEA-OLI card, the nurled adjusl.ont whee] is adjusted for +5 volt
D.C. The locking screws on the I_VDT coil munting block should now be ti.ghtened.
Then, with the fine {flset adjustment potenti:r,eter found on lhe SEA-OI card
adjust for exactly +5 volts D.C. A digital vo]tn’,eter with an accuracy of at
least three times that of the n.easuring system to be adjusted should be used
for monitorin9 he analog signal voltage.





SCttEIIA T IC ASSEHBLY

SEA-04 900180-01 600062-01

A differential amplifier deslg.ned to provide a callbratab]e Input to
Cecotron iG SyS cm.

Its goin is selected ad adjusted for each individual application. The
offs is adjusEable or -0 my, as measured at the offse voltage test
point. It is amplified by the selJced gain o the unl.

The to inputs are pro;cted by Zener diodes, ,’hich will absorb large
amount o[ curren[, o prevent damage Co the ]pu amplifier I.C.s.
For proper operaion of the protection circuit, Pin 2 must be rounded.

I’lhe amplifier ecluirer; + and IOVDC Fur operation. The amplifier’s
offset and thus accuracy, is deperd=n upon the accuracy of the 10
volt power’supply. -10 input is on Pin 22 -I0 inpu is on Pin 20.
Pin 21 is con to lc, two supplie and also serves as c,on for
the analo output.

ES50063

OtJI’PUT

INVERTING
FOLLOWER

NON- INVERTING -NON- INVERTI

INI;TERT ING /-"
INRUT

INVERT ING -s
N PUT

NON- INVERT ING ..
INPUT

SUP,GE
PROTECT ION
GROUND

ANALOG
PO’,’/E R
SUPPLY

+IO -I0

ANALOG
COHHON

OUTPUT
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IHO0291

XLv-O4 module Is a green manlier lamp. The transducer conlnins
[fcL, ll. ry to detect a transducer failure. If a transducer failure has occurred,
the green monitor lamp will go out. During normal operation of the transducer
the green monitor Iight should be on. Also contained in the XLV-OI/ module is
clrcuitry to pr.ovide a logic level output of the "Transducer Failure" data.
The low level D.C. analog signal is received by the. XLV-O4 module and.s, en.t.
unchanued to the SEA-04 card titled l)rmalizing Ampi ifier, l’he Normalizing" /
Amplifier amplifies the low level D.C. analog signal to the standard analog /
signal wiich Is +5 volts D.C. to -5 volts D.C. The fine offset adjustment/
pot(-.ntio:neter and a convenient analog test point are also found on the no
mallzlng amplifier. The analog signal is then sent on to the control.,,.,,. to r ng system.

Non-Subnersible Type. Hodel 158 G

The ]58G Transducer is normally used to sense the head pressure of an elevated
tank. It contains a precision Bourdon tube to position the core of a inear
variable displacement transformer, lhe 158G Transducer differs only in physical
make-up to the 157GT Transducer. Refer to Figure 2. The circuitry and signal
flow are idenClcal to he 157GT Transducer.

Offset Adjustment 157 GT Transducer

The only field adjusunent normally required on the 157GT Transducer is the offsel:
adjustment. A practical appllction of this adjustnent would be the example where
a submersible sensor calibrated for 20 feet of water is used to measure a tank
that is 21 feet deep. lormally the bottom foot in the tank would be ignored and
therefore the transducer would be mounted one foot off the bottom of the tank,

CECOTRO/IIC TRANSDUCERS

CONSOLIDATED ELECTRIC COI’P,/’I’,,JY
141 fUTH IAtAYE/IE II(iAO ST. PAUL, MtNN, .,5107 ’.-J





IH00290
CECOTRO!;IC PULSE WIDTII HODULATION SYSTEH

INTRODUCT ION

The Cecotronic .Pulse Width Hodulation System, P,W.H, System is used whenever an
analog signal must be sent frum a remote location to a central location. Ihe
distance involved which constitutes the use of a P.%V.M. System is norr,,aIly a
couple hundred feet uI) to approximately five miles. In order to accur(tcly
transfer analoq information, the data must be transformed into data which is
not affected by phone line resistance. Th analog data is in the form of
a small D.C. voltage which is conLinuously variable from minus 5 volts D.C.
to plus 5 volts D.C. lhe Pulse Width Hodulation System transforms this small
D.C. voltage into a continuously variable pulse duration signal which maes
it possible to transmit the information accurately. Whel, the data is received
the pulse duration signal is thcn transformed back into a D.C. analog signal.
An accuracy loss of less than .I percent is easily obtained with this system.

DESCRIPTION OF O PERAIION, TRAHSHITTER

Refer to Figure I. The analog signal is sent to the XPI-I4 card titled Hodulator.
This card transforms the variable analog signal into a pulse train whose duration
is continuously variable frc,n .l second to . seconds. (These durations refer to
the positive pulse). The output of the XPVI-14 card is a pulse train whose repetition
rate is approximately one cycle per second and whose positive duration is depen-
dent on the analog signal applied to the input, lhe XPW-II card also contains
provisions for placing it in a calibration mode. The small button switch located
on the bottom c,f the XPVI-14 card enables the operator to place the system in the
calibrate mode. Tie calibration switch directly above the calibration mode switch
allows the operator to send any of three accurate calibration signals.

CECOTP,ONIC PU{SE VIIDTII 140DULATION SYSIEH DC;I.

114OG250

CECOI’ROi11C PULSE I’tlf)lH HOULATION SYS’iH DC;.L

:’,’; COSOLIDATED ELECTRIC CO.i; ANY ,:’",

.._ ...









The Io91c level P’vM signal is then applied to the D.C. Trarlmtter module. The
D.C. Transmitter conditions he P4 signal for trans,nisi: onto th pho,e llne.
The conditioning in he D.C. Transmitter ir,cludus increasin0 of the amplitude,
isolation, and .allowing its excursion to be boh a negatiw and a positive
voltage, lhe duration of th pulse is or,el,angled. Also appI led o the D.C.
Transmitter module is the equip.,ent failure inpu. #hen an equipment failure
has occurred, the D.C. Transmitter inhibits the negative portion of the pulse.
ilith this situation, the-analog signal is still received as the analog infor-
mation is contained in the positive portion of the pulse. Also contained in
the D.C. Transmitter module is the phone line protection circuitry.

DESCRIPTION OF OPERATION, RECEIVER

Refer to Figure 2. The P4 sig,,al is received by the D.C. Receiver modul. The
D.. Receiver co;talns a Hark and Space indicator light. The Mark light corres-
ponds to a positive pulse and the Space light corresponds to a negative pulse.
The D.C. Receiver transforms the received I’Ve4 signal into a logic level P,4 signal
with no change in pulse duration. The D.C. Receiver also contains phone line
protection circuitry and isolation circuitry. The logic level PV.I sigtal is
then sent o the XPW-18 card titled Fai]uru Detector. If [he PV signal does
not contain "Spae" data, the Failure Detector will indicate an equipment failure.
If the PV signal contains pulse durations that are not within the normal range
of the system, he Failure Detector will indicate an over-range condition. If
the P signal i not preen, the Failure Detector will indicate a signal failure
and an equipment failure. From the Failuru Detector card, the PV/I4 signal is sent
to the XPI-I5 card titled Dumodulator. WithiD the Demodulator card the PVI4 signal
is transformed back to a D.C. analog signal. The output of the Demodulator card
is then sen to the associated control or mo6ioring system.

C[COTIONIC PULSE VlIDTII HODUIATIOtl SYSTEt4 DGL

141JUIHIAFAET1[IIOAD S1. FAUL..JI:ri. bblO7 3 IM00290





PHONE L Ih’E PROTECTOR CII’,CUIT

The D.Co Transmitter and O.C. Receiver nodules contain a transient voltage pro-
tectlon circuit. These circuits protect the electronic components frr high
voltage ransierits induced unto the phone lines. These protectors contain a
surge voltaue protector (SVP) and a fue. If: a transient of approximately
90 volts or more is induced onto either phone line, the SVP ill become a veryIo Impedance to ground. If the transient is of ample duration and power’
the phore line fuse wil open.

The most ccmon source of transients is lightning. If lightning occurs close
enough to the phone llne system it will induce a volraue transient of ample
amplitude and duration to open the ph,ne line fuses. Therefore, it is conon
for the phone line fuses both on the D.C. Transmitter and D.C. Receiver to
open durinu an electrical storm. The four major factors that determine the
ikelyhood of opening a phone line fuse during an electrical storm are as

fol lows

I. Proximity of lightning occurrence to the phone line..

2. Type of phone line (overhead, shielded, buried, etc.)

3. Length of phone line.. Geographical location of phone line.

Having only partial control over one or these factors, (type of line) makes it
difficult to accurately predict the occurrence rate of opening the phone line
fuses.

IH00290

PVtH SYSTEH FUNCTIONAl AN[ C;,L Ir’,P, ATIOt CIIECK

At tile Remote Transmitter, find card XP’,./-IL under blue R.F. cover. On tile bottom
edge of the XPV! card find a small button switch. By pushing and turin,iI I/8 turn
cl.ockvise the system is placed in the cal ibrato mode. Directly above the button
sitch find a small togglc switch. With the Lo.qgle svitch in the UP position the
Transmitter .till transr,it a signal equal to lOC)’ scale or full scale. Observe
and record the reading on the indicator at the Receiver. /it.h the toggle switch
In the CENTER position Lhe ]ransmitter will transmit a signal equal to 50.’, scale
or half scale un tlie indicator at the Receiver. Observe and record this readlng.
ilith the: toggle switch in the DOV/N posiLion the TransmiLter will transmit signal
equal to O’ scale or zero scale on the indicator at the Receiver. Observe and
record this reading.

If the readings obtained fall outside the required s’stem accuracies the system
will require re-calibration by a factory serviceman or a CECO represenLative.

Find the D.C. Receiver Hodule at the Receiver. Find two lights on the front of
tile module labeled HARK and SPACE. The fo]loving re]atiunships_apply to the
three, calibrate positions:

CAL IDRATE INDICATOR (SEt) (SEC)
SW. POSITION SCALE HARK SPACE

UP 100% 9/I0 III0

CENTER 50 I/2 I/2

DOVIN I O 9/I 0

Turn small button switch counter clockwise 118 turn and release. Thls places the
system back in the norrnc]l operation mode. Note: Vllth tile calibration mode switch
in the "Normal Operatlng Hode", the callbration swltch has no effect on the system
operat ion.
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SES-O5, 06, 07, 08, 09 AND lO, SINGLE VOLTAGE SIMULATOR-QUI.LLER

SCIIEMAT IC ASSEMBLY

S ES -O5 9OOOO1 Ol 600001 el
S ES O6 9 OOOO 02 600001 02
SES-07 900001 -03 600001 -03S ES 08 9oooo1 04 600001 04
S ES 09 90000 I- 05 600001 05S ES- 0 9OOOO1 06 600001 06

The purpose of the SES card is twofold. First, it is to provide a means"manually shnulathg a variation in the analog input to a system, andsecond, to provide a controlled response Lime to an input change.
The basic style, SFS-06 and SES-09 include several controls for the user:

A toggle switch selects manual or auto operation. In the
manual pnsition, the SES’s output responds to a potentiometer on"the bottom front edge of the card. This allows the user to
exercise the system thrugh il.s entire dynamic range. With theswitch in Ehe auto position, the output precisely follows theinpu. t.

A potentlo=eter is ]ocaEd at the top front edge of the card.Its purl)o.e is to adjust the rate at which the Queller respondsto a sudden change it, the input.

On the SES-05 and 08, the manual adjust potentiometer is omitted,and a pin connection made for remotely locating the manual control.
On the SES-07 and I0, the manual potentiometor and the auto-manualselector switch are omited, and piu connections are made for remotelylocating these controls.

NG

cSOOTO

V/hen u;ing the SES-05, 07, 08 a,d ]0, it is recrnmended that the S,;!-I-O!
14anu:l Hode buffer he used. It provides exciter wltaue for tile anual
control, bufferih..l for the sulector switch, and an amplifier For use with
a -I00 to +I00 n, icroamp meter ;.,owrment to indicate the output signal of
the SES.

The SES-05, 06 and 07 have adjus|able quell ing rates v.hich are extremelylong. They may be adjusted to take up to ]0 minutes to go from minimum
to nlaximum when the input changes suddenly.

the SES-08, 09 and lO operate similarly, except that the time is much
shorter-maximum time is 1.5 minutes.

The output of these cards will ramp linearly to the value of the input at
a rate which is described above.

When in the P,anunl l-;ude, the output wil fol low the dapua], ipput, rapidly., though
not ins tantaneous ]y.

ES5OOIO
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DTC-02

$CHD4ATIC ASSEMBLY

90019G-01 600087-O1

DTC-O2 DUAL TELEPHONE CIRCUIT RECEIVER

lhe DTC-O2 is designed to receive polar DC signals as received on a leased
telephone circuit. It includes transient protection and common mode isola-

tlon. (Terminal GND must h properly 9rounded for proper operation of the

transient protection circuit.)

MARK/SPACE. The Receiver separate]y detects mark and space slgna]s, and

produces complimentary outputs. Additionally, a diFFerential output is

(Also with complimentary outputs) by a flip flop which is set

y reception of a marl:, and reset hy reception of space. A mark Is
defined as occurin9 when terminal TI is egative of Terminal T2.

The outputs operate as follows:

When a mark is received, Pin 17 is at a logical "l", and Pin 16
is at a logical "0". When a mark is not received, Pin 17 is at

a ]oglcal "0" and Pin 16 is at a logical "I".

When a space Is received, Pin 12 is at a logical "I" and Pin 13
is at a logical "O". When a space is not rec(:ived, Pin 12 is at

a logical "0" and Pin 13 is at a logical "I".

The fl ip-flop outputs appear on Pin 14 and 15. When the fl ip-
flop is set, Pin I* is at a louical "I" and Pin 15 is at a logical
"0". When the fi il)-flol) is rese[, Pin 14 is at logical "0"

and Piz I5 is at lo,]ical "l". Reception of a mark sets the

flip-flop and reception of a space resets it.

The outputs are all open collector transistors. Ratings: Haximum

output current (Lo.llc "0") 40 14A, Maxi.mun output voltage

(Logic "l") 3OV.
./

Power Requirements: +12 VDC unreg. @ 75 HA.
+12 in on Pin 22
Circuit ccnon on Pin 21

Input Sensitivity: 4 14A minimum for proper operation: 30 HA.
max mum.

Fuse Requlred: amp FBst Acting
(Bussmann Manufacturing type AGC or equiv.)
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Type W Control Centers

600 Volts Maximum

Application
Westinghouse, Type W control centers are
custom designed assemblies of conven-
iently grouped control equipment primarily
used for power distribution and associated
control of motors. They contain all neces-
sary bus, incoming line facilities and safety
features to provide convenience and space
and labor saving. These control centers are
adaptable to changing conditions with a
minimum of effort and a maximum of safety.

Features Benefits
Incremented structure width permits un-
limited versatility for adding accessories
requiring more or less width than used by
standard compartments for housing
drawout units.

Structures are 90 inches high, with ver-
tical compartments having 72 inches of
unit space unitized in 6-inch increments
providing maximum space for 15-inch
deep front-mounted or 20-inch deep
back-to-back mounted units. Full-depth
vertical wireways provide optimum wiring
space in reduced floor area and wiring
convenience for economy of installation
and maintenance.

Modular design permits structure ar-
rangement to be tailored to exactly meet
any control requirements with a minimum
of waste space. Vertical compartments
are incremented for maximum space
utdization and unit interchangeability.

All parts and wiring including terminal
blocks are front accessible. Vertical
wireways are separate from control units
providing safe and convenient access
to wiring and conduits without de-
energizing any equipment.

Centralization of controls for an entire
system in one compact group provides
ease of maintenance and supervision by a
minimum of authorized personnel.

Design tested at the Westinghouse high
power laboratory assures maximum pro-
tection for control equipment.., engi-
neered to minimize hazards to operating
personnel.

September, 1972
Supersedes DB 12-150, dated August, 1967
E, D, C/1926/DB
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Design Features

Two-Tone Finish

An attractive two-tone effect is presented by
the use of ASA-61 light gray enamel for
structure parts and cover plates, and a
harmonizing dark gay enamel for unit and
wireway doors. AI steel parts are thor-
oughly cleaned after fabrication, and given

a rust-inhibiting phosphatized coating
before baked enamel finish is applied.

Versatile Structure

Structures are built in 41/2 inch wide modules
including 131/2-inch wide vertical com-
partments for housing starters and 41/2-inch

wide vertical wireways. For special con-
ditions requiring more or less horizontal
space, these may be varied in 41/2-inch

increments. Removable end sheets allow
interior accessibility at the ends of the
control center structure (see Figure ).
The structures can be assembled in configu-
rations to fit individual space requirements.
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Figure 1. Side view with end covers
moved, showing 15-inch structure (left)
which accommodates front-mounted units
only, while 20-inch unit provides back-to-
back mounting. Location of horizontal bus
from front is identical for both structures.

They are normally erected "in-line," but
by the use of corner sections, they can be
arranged in "L" or "U"-shaped assemblies.

O Two Standard Structure Depths

Westinghouse Type W control centers are
provided in two standard depth structures.
For front-mounted units only, a 15-inch
deep structure is available. For units
mounted back-to-back (or for front-mount-

ing only if desired) a 20-inch deep struc-
ture is used. Both are free-standing struc-
tures. Horizontal bus in 15-inch and 20-
inch deep structures are mounted the
same distance from the front, so that com-
binations of the two structures can be
front-aligned without structure modifica-
tions or bus transition (see Figure 1).

O Horizontal Bus

A 600 A. main horizontal three-phase bus
extends the complete length of each struc-
ture assembly. It is located near the top of
the structure. Higher capacity main bus, up
to 2500 amperes, can be supplied without
structure modification if required. Bus is
supported by non-tracking, glass-reinforced
polyester insulators which are impervious
to moisture and other adverse atmospheric
operating conditions.

The bus assembly is braced to withstand
fault currents of 22,000 rms symmetrical
amperes. Additional bracing to withstand
42,000 rms amperes or higher can be added
when the control center is connected to
systems capable of producing faults of this
magnitude. Where desired, vertical bus
isolation barriers can be provided, which
can be removed for bus inspection without
disrupting service.

O Incoming Cables

Incoming line cables entering from the top or
bottom of the control center can be con-
nected easily to solderless lugs at either
a main breaker or the main bus. Typical
arrangements are shown in Figure 4.
Special incoming line arrangements includ-
ing bus duct connections can be provided
to suit specific requirements.

Figure 3. View of main horizontal bus showing
connections to vertical bus. Photo also shows how
bus is spliced between two standard control
ter shipping sections.

Figure 4. Standard incoming line arrangements:
upper view shows cables entering 600-ampere
main breaker; center view shows main lugs located on
the bus for cables up to 350 MCM; bottom view
shows typical incoming line compartment for cables
larger than 350 MCM.
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Design Features, Continued

Horizontal Bus Barrier

Full height, front removable, metal barriers
isolate the horizontal bus and prevent acci-
dental contact. Additional barriers isolate
each vertical compartment and wireway
from the horizontal bus.

Vertical Bus
For distribution of power from the main
horizontal bus to each vertical compartment,
a three-phase bus rated at 300 amperes
minimum is provided. In 20-inch deep
structures for back-to-back equipment this
bus can be increased in capacity without
structure modifications or additional bus
supports. Vertical bus is braced by the
same glass-reinforced polyester insulators
used for the main bus. (see Figure 5).

O Full-Depth Wireways

Full depth vertical wireways are available
in two types:

Individual wireway for each vertical
compartment.

Common wireway serving two vertical
compartments.

The standard 41/2-inch wireway provides six
inches internal width between adjacent
starters. It extends from front to rear of the
control center. Wireways are covered by
two hinged doors, each secured by quarter
turn fasteners. For back-to-back design,
doors are provided on both the front and rear.

Since wiring access to individual units may
enter from either side, a common wireway
serves two vertical compartments. This
provides the most compact arrangement
while providing optimum wiring space. (see
Figure 5).

Unobstructed Conduit Space

The open framework design provides maxi-
mum space for conduit entry at both the
top and bottom of the structure.

At the bottom of each structure assembly the
front-to-rear frame members are removable
to provide maximum unrestricted conduit
space the complete length of the Control
Center to a height of 71/2 inches. (see
Figure 5).

Figure 5: Vertical bus for control center, showing:
at left, standard bracing for 22,000 symmetrical
amperes; at right, additional bracing for 42,000
symmetrical amperes. View also shows full depth
wireway with wiretie brackets and unobstructed bot-
tom wiring space.

Horizontal Wiring Trough

A nine-inch space is provided at the top and
bottom of the structure for cross-panel
wiring. A wiring trough is located at the top
completely isolated from the horizontal
bus. In back-to-back design a wiring
trough on both front and rear is provided.
(see Figure 6.)

Removable Doors
All unit doors have formed edges that pro-
vide rigidity, present finished appearance,
and eliminate sharp corners which might
cause injury. Doors are secured by indi-
cating-type quarter-turn fasteners for
quick and easy access. Hinges are remov-
able (by removing one screw) as shown
in Figure 8, to allow easy door removal
when maximum working access is desired.
Any door may be removed without disturb-
ing adjacent doors. (see Figure 7.)

Cutouts are provided in the doors to allow
projection of the operating handle and
control devices when required. A bracket
welded on the rear of the door mechan-
ically interlocks it with the disconnecting
device when it is in the "On" position.
Since the doors are completely separated
from all internal equipment, alignment is
not critical.

A white core, black Micarta(R) nameplate
is provided for circuit identification.

When required for dust-resistant applica-
tions, gasketing is provided around all
openings.

Figure 6: Upper wiring trough is located directly in
front of, and serves barrier for the main horizon-
tal bus.

Figure 7: Quarter-turn fasteners (slot vertical-open,
slot horizontal-closed) provide quick and easy

to starter units.

Figure 8: By removing the screw from the upper
hinge, the door is easily removed without disturbing
other units. Illustration shows guide rail, immedi-
ately above upper hinge.

Drawout Units

Drawout starter units with either circuit
breaker or fusible disconnects are supplied
for motor starting duty through NEMA size
5. Each is designed into basic modular
heights of 6-inches, with the smallest unit
12-inches high. This allows each vertical
compartment to house as many as six units.
Feeder breaker or switch units of the same
modular design can be intermixed with
starters in any 72-inch high vertical com-
partment without any limitations.

Each drawout unit is completely isolated
from adjacent units. The unit sides are
closed except for necessary space near the
bottom for wiring to enter either side from
the vertical wireways. Free floating Magna-
Grip plug-in stabs assembled into
molded glass polyester bases are welded to
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Figure 9: Typical drawout units for motor control,
with type MCP Motor Circuit Protectors. View
shows control and load wiring entering full-depth
wireway.

Figure 10: Magna-Grip plug-in stabs of draw-out
unit in full connected position with vertical bus. No
stab wiring extends into bus compartment.

cable connectionsextending inside each
unit. No stab wiring extends outside its
enclosure.

Starter Components

Each starter is equipped with a primary dis-
connecting device either a Westinghouse
type MCP motor circuit protector or a
quick-make, quick-break visible-blade type
DS switch combined with fusing facilities
for use with current-limiting, rejection-type,
NEMA class "’J" fuses. Facilities for NEMA
class "H’" fuses may be provided, but in
most cases will require a larger drawout
unit, The total available short-circuit ca-
pacity of the system to which the control
center is connected must be considered in
properly applying fuses and breakers.

Both types of disconnects are externally
operated by a handle mechanism which is
mounted directly on the disconnect.

Standard linestarters are equipped with
three-pole ambient compensated thermal
overload relay assemblies with adjustable

Figure 11: Typical starter unit (size 1) with type
MCP Motor Circuit Protector. Unit shown is
equipped with terminal blocks for NEMA type B C
construction, and with start-stop pushbuttons and
indicating light.

hand or automatic resetting features. Hand
resetting of all contacts is accomplished by a

pushbutton through the door. Each line-
starter is equipped with an internally wired
interlock used for contactor seal-in. Extra
interlocks can be supplied to meet any
control requirement. When specified, control
transformers with fused secondary can be
supplied. All wiring is made with stranded
thermoplastic-insulated wire rated 105C.
Power wiring is black and of adequate size
to carry the maximum full load current for
which the contactor is rated. Ac control
wiring is red, and Dc control wiring is blue.

Guide Rails

Guide rails are secured to the structure and
located on each side of the vertical com-
partment near the top of each unit space.
These guides are used to support the unit as
well as to align it properly with the bus.
Shoulder pins on each side of the unit fit the
guides and produce a minimum of friction
resistance when connecting or disconnect-
ing the stabs with the bus. A typical guide
rail is shown in Figure 8.

Unit Latching and Removal

Each drawout unit is provided with a
shrouded latch (screwdriver-operated)
which serves a dual purpose: first, to assure
full connected position of the unit to the
bus and to hold it securely in the, connected
position; second, to assure full-disconnected
position of the unit from the bus and to hold
it securely in that position with padlocking
facilities to assure a permanent in-place
safe position during maintenance.

Figure 12: The quarter-turn latch be
used to hold the starter in the full discon-
nected position.

Figure 13: The starter may be padlocked in
the disconnected position for safety of per-
nel.

Figure 14: Starter unit is easily lifted out of its
housing.

Figure 15: For safety of personnel, breaker
handle may be locked in the "Off" posi-
tion with to three padlocks.
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To open the unit door, the disconnect
operating handle should be in the "Off"
position. This releases the door interlock. At
the top of each unit (beside the handle) a
screwdriver operated quarter turn latch
should be turned counter-clockwise to
release it.

All wiring extending from the unit must be
disconnected to allow it to be fully with-
drawn. This can be accomplished with dis-
connect type terminal blocks if specified.
A straight pull on the handle disengages the
stabs and allows the unit to be pulled
forward with its guides supporting it until it
is ready for withdrawal. In this position
the unit latch may be turned counter-
clockwise to secure it for in-place servicing.
It may be padlocked in this safety position.

O Operating Mechanism

A three-pos=ton vertical-motion operating
handle indicates "On." and "Off," and
"Tripped" positions of the breaker. With
the breaker in the "On" or "Tripped" posi-
tion, the door is mechanically interlocked to
prevent opening. A locking mechanism is
also provided which makes it possible to
lock the breaker in the "’On" or "Off" po-
sition with up to three padlocks. Moving the
breaker handle to the "Off" position re-
leases the door interlock, and permits
opening the door. With the door opened,
the operation handle is held in the "Off"
positon to provide maximum safety for
personnel. "Defeaters" are provided which
make it possible for authorized personnel to
open the door with tho breaker closed, or
to operate the breaker when the door is
open.

Operating mechanisms are built in three
sizes with features that allow the largest
breakers to be operated with the same ease
as the smallest. Hinged mechanisms are
provided over visible blade switches to
allow viewing of the contacts.

Control Devices

Panels containing oil-tire pushbuttons, in-
dicating lights or selector switches may be
added to any drawout unit.

Devices can be factory wired or easily added
to any unit in the field. For ease of instal-
lation, panels are hinged to provide simple
access to rear connected terminals. Since
the assemblies are mounted as a part of the
umt, no hinged wiring is required and the
entire starter assembly may be withdrawn
with the control device assembly in tact.

Figure 17: Panels for pushbuttons and indicating
lights hinged for easy to terminals.

O Terminal Blocks

Modular design terminal blocks are supplied
in NEMA type B and C control center as-
semblies. High strength and insulating
characteristics combined with solderless
type terminals provide compactness with
safety.

Blocks are molded in three-circuit assem-
blies. They are designed to snap in their
mounting channel for easy installation or
re-arrangement without tools. Stationary
type terminal blocks are supplied as stand-
ard. Plug-in types are optional.

Three circuit plug-in assemblies are inter-
locked to prevent incorrect insertion;
however they may be individually discon-
nected for trouble shooting. Heat-treated
copper alloy with silver plated stabs on
every connection assure a long lasting,
low resistance coupling.

Marking strips on both the stationary and
plug-in portions of the block provide clear
identification of wires when disconnected.
All control terminals have a wire range of
22-8 AWG. Load terminals for wires to
4 can be supplied in plugqn type and to
f2 in fixed assemblies.

Master Terminal Blocks
For NEMA type C wiring, master terminal
blocks of either fixed or plug-in type can be
supplied at either the top or bottom of any
vertical compartment. Unobstructed space
is provided and all terminals are accessibly
arranged to allow ease of installation
without penalty to the 72" of unit space.
The large vertical wireways allow cables
entering from both the top and bottom to
run directly to master terminal blocks
without unit or structure interference.

Figure 19: Master terminal blocks may be located
either at the top bottom of any vertical compart-
ment.

Figure 18: Optional plug-in type terminal blocks sim-
Figure 16: Hinged operating mechanism allows plify connection and reconnection of control
viewing of contacts of visible blade switches, terminals.
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NEMA Classification
Class Control Centers: These are essen-
tially a mechanical grouping of combination
motor control, feeder tap and/or other
units arranged in a convenient assembly.
They include connections from the common
horizontal power bus to the units. They do
not include interwiring or interlocking be-
tween units or to remotely mounted de-
vices, nor do they include control system
engineering. Diagrams of the individual
units only and sketches showing the overall
dimensions of the control center are sup-
plied. When master terminal blocks are
specified, a sketch showing general loca-
tion of terminals is provided.

Class II Control Centers: These are basi-
cally the same as Class I, however, they
are designed to form a complete control
system. They include the necessary elec-
trical interlocking and interwiring between
units and interlocking provisions to re-
motely mounted devices. A connection
diagram of the complete control assembly
showing remote control devices illustrates
the system operation, and sketches showing
overall dimensions are provided. When
master terminal blocks are specified the
terminal arrangement and all wiring con-
nections are shown on the diagram.

Type A includes no terminal blocks. Combi-
nation linestarters are factory wired and
assembled in the structure in the most effi-
cient arrangement. Auxiliary devices can
be supplied, but no wiring external to the
unit will be furnished. All feeder circuit
breaker or fusible disconnect units are in
this classification.

Type B essentially duplicates type A except
that all control wires terminate at blocks
near the bottom of each unit. Load terminals
are all conveniently located adjacent to
the control terminal blocks. Plug-in type
terminal blocks for all control wiring and
load wiring through size 2 can be supplied
when specified.

Type C utilizes type B units. Factory as-
sembly of control wiring and load wiring
through size 3 is extended from the unit
terminals to master terminal blocks located
at the top or bottom of each vertical com-
partment.

Main or Feeder Protective Devices
A wide variety of protective devices are
available to meet any system need. These
include:
Molded case circuit breakers, fixed or
drawout, up to 3000 amperes- 200.000

Fusible switches up to 3000 amperes
200,000 AI C.
Power circuit breakers, fixed or drawout,
up to 3000 amperes.
Current limiting reactors up to 1600 am-
peres 100,000 AIC.

Control Components
Components are all of Westinghouse
manufacture, with reliability and superi-
ority proved for control center application.
Control units can be supplied for full
voltage or reduced voltage starting of Ac
and Dc motors.

Major components of starters consist of:
1. A primary disconnect device either a

type MCP motor circuit protector or a
fusible DS switch. Refer to General
Catalog Sections 29-300 and 29-400
for further information.

Special Applications

2. Type A/200 magnetic linestarter is de-
signed to provide new standards of
engineering quality and appearance,
long life and reliability. In addition,
these starters give a new concept in
space savings, and new ease of in-
stallation and maintenance.

The overload relay assembly is separated
from the contactor and can be supplied
either with or without ambient com-
pensating features. They are adjustable
for close tripping calibration.

The coils are encapsulated, and are of
the plug-in type. Catalog Section 8220
provides complete information.

3. Type L-56 electrical interlocks are
available in snap-in blocks. Each may
have independent normally open and
normally closed contacts. No special
tools are required for installation.

Further Information
Price List 12-120

Size 6 Auto-transformer
Type Reduced Voltage Starter

Varaflow Pump Director
Sewage Control
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Special Applications, Continued

Thyristor
Heater
Control

Lighting Panelboard with
Transformer and Feeder Breaker

NEMA 3R Tunnel
Type Walk-In Oversized Wireway Automatic Transfer Switch

Westinghouse Electric Corporation
General Control Division, Chicago, Illinois 60632
Printed in USA



1. Just four basic frame etzes for 10 to 1200
Easy to identih’, easy to eppiy.

2. Molded Ruggedly constpJc’.ed insulating
material

3. Trip indication is by handle position midway be-
tween ON and OFF. To reset ’,he trip mechanism,

the han:e to extreme OFF. then to ON posiic,]

4. Oulck.make, quick-break, trip-free mechanLm m;

be "!co:,ed" into position. Trlp-free mechanism is inde-

pendesl of manual hand!e control The breaker ips

handle Is hed in ON pcsltion.

5. Fro:’t-ad.ustable magne’,ic trip. f/.acjnetic trZp’
meat provides ins:antar:ecus trip in e’,e"t o s-.cr!.
c;rcuit Any current Su.ce ob3ve the fr+p setting ’.ro’+,’::’.

enlsm ;,n epees the citcuiL

6. VEP,IFIER "Twist-to-Trip" The Verifier "’Twist-re-

Tdp" mecheically simulates overcutrent trip..

ping through actual;on of lnkages ot operated
/"P, by th ON-OFF bndte. Eoerience has

that circuit breakers in industr;a;

bettor ma;nt..in their or!ginal rotective chr-c

7. Thermal trip provides protection against sustained

bi-meal to bed, actuating the trlp mechanism to open

the circ.Jil.

8. Commo’l-trip br_r ,sures irstant discornect cf

). lrterchangeable trip units [for frames 100-amp

rating) simplify stocking and reduce inventory require-

meats. Field in:erchangeab!:!.y assures maximum flexi.

10. $iivor aIloy cotas combine the conductive prcpo

elecric."l Corffactng. Ptting and burr.ing minimized

for longer conlact life

11. Arc chute of heat-absorbing insulating material

metal grid p!ates quickly "snuffs"

12, U.L listed lugs for copper aluminum cable at

full lrarr.e rating. Easy and simp:e straight-in
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The Thyri  e Seon c  y Attester
For safe and low-cost protection of a-c second-
.ary distribution systems rated 175-650 volts

ASSURES SERVICE CONTINUITY
The General Electric Thyritc secondary
arrestor is specifically desined to pro-
tect utility and industrial installations
end equipment in the 175-650 volt range
from ovcrvoltages caused by lightning
discharges. It is available for both single-
and three-phase application.
Among ufi]Hy applkafions which pro-
vide ideal installations for this protector
are:
Exposed secondary drcuits
Watthour meters
Service entrances
Station auxiliary eqnipmcnt and cir-

cuits

Among industrial applications arc:

Exposed power circuits between build-

ings
Service etrances
Motors and control circuits
Computing machines or other vulner-

able dectronic equipment

A-c rotating machine prolecfion y:lds
proven bncfits to both utilitie and

industrial pwt.r users. The instllation
of a Thyitc arrestor will provide de-

pendable protection against lightning

d

i:IG, 7 ’l’hyrite e,,ester model 9L15BCC003 de-
signed for indoor mounling Io knockoul hole of

meier switchbox.

FIG. 8 Thyrite arrester 9L15BCCO08 lhree-

pale, with bracket for separate mounling, and

cross-seclion of arresler single-pole assembly

6

NOMENCLATURE
1. Line Lead
2. Aluminum Can
3. Brass Electrodes

upper & lower
4. Ground Lead

5. Single Pole
Arrester Units

6. Textolite* Case
7. Thyrite Disk
8. Cmamic Spacer

showing serrated gap electrodes and Thyrite
valve disk.

damage to the major insulation of A-C
rotating equipment. In addition to the
attester, a Pyranol’.’: protective capaci-
tor, rated 650-volts, should also be in-
stalled. The capacitor rcduccs the rate of
rise of surge overvoltage and provides
the necessary protection to the turn in-
sulation of a-c rotating machines.

GIVES DEPENDABLE PROTECTION
The Thyrite secondary arrestor utilizes
newly improved construction features
and moisture proofing to provide unex-

celled performance and cfficicncy. It is

recommended for indoor or outdoor in-

* Reg. Trodemork of Generol Electric Co.

"1 For descrlplion refer Io publlcatlon GEC- 1558.

stallation on single- or three-phase a-c
secondary services and power circuits.
The arrester is available as a single-,
double-, or three-pole device. Each
single-pole protective clement, see Fig-
ure 8, consists of a series gap and a

Thyrite valve disk. One, two, or three of
these individually sealed assemblies arc

placed inside an aluminum housing.
This provides self-contained units for
single-, double-, or three-pole protection.

The gap in each single-polc element is

formed by a ceramic spacer which sepa-
rates the two brass electrodes. One elec-
trode is serrated to prevent arcing from

"bridging" the gap and grounding the line.

*Reg. Trademark of General [’lecldc Co, for

molding compounds





THYRITE ARRESTER

P o ectiv C c rc de

1o| Oscillograms showing repeated volt-time sparkovers of the lhyrite Arrester using impu|se

of both positive and negative polarities.

’l’he average impulse sporkov:-t vo/tta,’je is about 2.8-kv crest and the average discharge

yohoge is 2.6-kv crest for 1500-ampere impulse discharge current.

The gap is in series with a Thyrite

valve disk. The Thyrile valve disk is the

most efficient valve eh’mem offered for

withstanding multiple li;,,htni,xg strokes

and long duration dischar’es.
These features are of primary import-

ance for continuous safe operation.

PROVIDES ALL-WEATHER PROTECTION
The 6S0-volt Thyrite arrow:tot, Fig. 8, is

housed in a watertight aluminum hous-

ing that will not rust or corrode. Line

leads (black) and the ground lead

(white) are brought out through the

housing cover. All leads are weather and

oil resistant insulated Flamenol* wire.

EASY TO INSTALL
Versatile mounting has been designed

into -E Thyritc arresters to permit in-

stallations which offer the highest degree

of safe, efficient operation. The arrcster

shonld be installed as close as possible
to the protected equipment, and the

lowest ground resistance possible shouhl

be provided. A threaded conduit nipple

or a galvanized steel brackct is provided
for easy mounting.

Knockout-hole mountin.q provides a

complete metal-clad tamper-proof in-

stallation. I3oth line and ground connec-

tions are mode within the’ enclosure. The

threaded conduit nipple is inserted

through thc knockout-hole on a meter

ease, connection, switch, or fuse box.

The arrcster is secured by tightc:aing the

loc: nuts on the threaded condnit on

either side of the knochout-hole. Circu-

lar washers permit installations through

knock-out holes ranging in size from

3/4 to 1/4 .p.s.

Figure 7 shows a three-pole Thyrite at-

rester with a threaded conduit lot knock-

out-hole mounting. Dimetsions arc

shown in Figure I0. For the protection

.of a-c rotating machinery, Pyranol ca-

pacitors for knockout-hole mounting arc

also available.

Bracke! mountln9 provides for separate

installations ,at or near the equipment

to be protected. See Figure 8. The Thy-

rite attester is most effective when in-

stalled close to the device or applinnces

to be protected fro|n lighting dztulage.

The arrestor can be installed at the point

where exposed secondary or service con-

ductors enter the service conduit cap.

Figure gives dimensions for a bracket

mouuted arrestor. For the protection of

a-c rotating machiucry, bracket mounted

Pyranol capacitors are also available.

*Reg.’Tademork Of General Electric Co. for

wire
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Listed by Underwriters’ Laboritories (UL)
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DESCRIPTION
The Home Lightuing Protector is designed to prevent light-

ning surges (catering through the wiring) from damaging

electrical wiring and appliances. The ProteCtor is a sturdy,

weatherproof, service-proven device that immediately drains

lightning surges harmlessly to ground. Installed at either the

weatherhead or servlce-entrance box, the Protector di:;charges

a surge in a fraction of a second. It will perform this protective
function over and over again, without any ;nninten::ncc re-

quired, possassing the same long-liR’ valve-type cha:actcristics

obtainable in hi{,,hcr-voltagc distribution arrestors.

The Protector is a two-polv, three-wire device designed

primarily for single’-phase 120/240-wIt three-wire grounded
neutral service. It can also be applied to protect three-phase

circuits where the line-to-ground 60 lt,:rtz voltage does not

exceed 175 volts. Conn-ction diagrams are included on the

inside of each carton.

WHERE TO USE
Farmers--whose livdihod depends on milki,[,, machines,

incubators, cook:rs, submersible t>U;nlm, and other lcctrical

cquilmaCnl.
$ubwb=nitewilh considerable dependency on (and in-

vestmc:t in) clcctic,l appliancc of all sorts.

RurM Homeownersoftcn far horn fic-fighting equipment,
and repair facilities.
[vergmewilh dcctrical equipment exposed to the

$1rtlcI[vc li9tnin; I;ttrcb that can cnler through directly-

eonneded overhead secondary power lines.

FEATURES
The General FAcctric Ilomc Lightning

Protector
--can prevent costly appliance |cpair

bills
can hdp assure uninterrupted elcctricd

service
is the oely device of its kind with a

lO-year unit replaccmcnt guarantee

PRICES AND DATA

t.lSTr D

LIGIITNING
PILOT ECTI Vl’? DE VIC

PERFORMANCE CHARACTERISTICS*
IR D sd,cm, Vol!age

KV Csesl
(tO 20 IAico.:tond Cmrent Wove

15O0 5000 I0.000
Amp Amp Amp

1.0 1.2 1.4

Average values.

Revised s;nce I/for, 20, 1972 isst,e.

F;o. I.

tM 700. 701. 702. 711.714. 721-773. 731-737

(Photo 1219173}

Homo [ioht,|no Prloctor. Hardware (hal shown) is includ0d

in carton and detailed bl’.v.

Note
Service protector may be
mounied either ,,,i,2 t,p-
with brock{:t II oy be
suspended by ,Is -IAB"-q -030" ileads or mGunled in

Or fuse boxes

leeds (line)

tinned (I) while leqd No 14
coppe ground

u

See hole No. 4

Blummum mounhng brocket.

.Algminum screw with

3. Afuninum condoil IocImM.

4 An aluminum nail I-inch Io I
is furnished to me e secure

Nomeplole

NOTE: Minimum order quantiiy is one (1) stmldmd packnCe
cotflaining twenty-Four (.I) units. Orders will bc accepted for

packntWs only. Orders for lrss thnn landard pacI:ae quantiti.s
shouM by referred to local distributors.

"" PUBLICATIONS: (Use latvst issue)
/’

Descriptive Bulletin GED-4835

GENEIIAL ,d ELECTRIC





Pdce Lis 2’J-120 Pagn 2 ,L rATE
TEIC

Saint Paul, Minnesota

AB DE:-ion Circu.;i: ;,reaers

Typs, Dimensions, Ratings,
Accssori and modi|ica[irjns

Standard Breakers

Ouicklag P (luicklag) B

lo-lOo Amps 10-I{,,O Amps 10-105 ?,:: .:,

Dimensions, Inche, 3 Pol

CA

2, 3 l’olc,=

DA

2, 3 Polo(
250- 00 Arnps

W D
41/2 2’,

H W D
101/2 51/2 41/4,

120/240, 240 Volts
Amps I. C.
120/240 Vol:s:
5000 e.’d 10,000

120/240 Vo:ts
;000 and 10.000

240 Volts: 10.03 and 10,00-3

t20/2O, 240 Volts M
/,rap-; I. C.
120/240 Vo!ts:
5000

120/240 Volts
[..OOO

2.13 Volts: 10,000 nd I:LOC’O

120/2.’.3,
Amp:; I. C.
120/2-’, O V:

5003 ;0.0C.3
120/240

r.,oC.0 anJ
240 Vet:s: I.CCO nd

2-!0 Volts Max.
t.aps I. C.
10.000 end 10,000

240 Volts Max.
Amps I. C.
25.000 and 22.000

Dc Ratings

Accessories and Modificetlor,*) See Poes 33-3,9 for Price and Desc,iption

Mo;sture-Fungus Tre3tment
Handle Lock Devices

MoMure-Fungus Tfea:n-nt
l’lndle Lock Devce

() Not Undendtes" Laburotorie.% Inc. listed.
Under,-tlters" Lat,ratories. Inc. list,)d.

unit supp!ed in 3-pole hame

Moisture. Fu.us Treatm6nt
Hndte Lok Devices

fAoisture-Fun.qus Treatment
I{.,ndlo I.ock Devices

Shunt Trip
Undervoltage Trip
Auxiliary Switch
Alarm Switch
Mechanical Interlock
Center Sluds
Rear Connecting Studs
Ground Current Limitor
Moisture-Fungus Treatment
Motor Operator
Enclosure Handle Mech.
Perallol Connections
Handle Look Devices

Westinghot,so Elpctric Corporation
Low Voltag Breaker Division, Beaver, Pa. 15009
printed il USA





-’ i at $3.00 ea. GO-10G. Order one heater for 2-pole starters, and two or three heaters for o Contactor and block-type overload relay

.: 3-pole starters. Three pole, 200-Line starters, Sizes 00-4 can provide 3-leg overload mount on inte.ral baseplate.

.;-.; protection by installing the ,elected three heaters. Three pole, O0-[.ine staers, listed
in table (Type 4 enc]csed), are two overload forms; re[er to Fe 6G for in[ormation on

;.’;? 3-leg protection.

-.. For facto inst3Hd modifications eecr to page 63.

./’ " ,

INGLE-PHASE, 2-;’OI.E

t /"’’" ’"a "’-. I::- /-u., . -t.
:i"- - AHD 3-PIIASE. 3-POL

5 nomencloture s%own oppliel Io 60 50 herlz forms only,

Refe Io pose 70 (or 30 o11 50 hertz raling.

COIL SUFFIX
Indicates voltage nd [rcquncy of operating coils

Select catalo suffix number in accordance with line vollae using table below.
not pply to forms with a coto transformer.)

"*Coil Suffix Table (use where double asterisk appears in nomenclature.)

|Hertz) 115V 200/208V

0 02 23

Feque.cy IIOV 220Vl,,z)

230V

380V

460V

O4

440V

O950 07 06 04

Ute 22 for duol-old 120V, 60 Hz/I|OV, 50 Ill oil

Improved auxili.ry contacts carry heavy
pilot-duty ratifies.
Manual contact operation check is built
into overload relay.

Attractive, new plit-case type enclosur
has electrocoated, two-tone finish.

Shrouded re.set in cover.

RDERINGDIRECTIONS -.,.,
Specify st..ler by compl(e CR nun-,-.’;r.
Add coil uffix number in plac .
double a’...,liSk : selected from coil
suffix table un this page.

Example: Ch?C102 is a size 1 star;.er
with ]]5 v(;It 60 IIz coil and in T)’pe 3.
General Purpose enclosure.

The final letter of the CR number d-
notes extra auxiliary contacts (some-
times referred to as auxiliary interlcc’/.s).
Order the desired extra auxili-ry con-
tacts by repl.cin the final letter from
first column of uxiliary interlock table

(see page 67).

Example: CR20,SC102AAI3 is size 1 starLor
with one ex[ra auxiliary contact,
normally open.

For continuous rated motors with a ser-
vice factor of ].15 to ].25 select the
heater with mnximum motor amps
equal to or immediately ireate than the
actual full load current taken directly
from the nmepate of motor. Order
,heate’r by complete CR number from
appropriate heater table on page 65 for

sTsv 6oov 200-Line devices.
o 06 4. Order special features or forms not

listed by complele description using
ov 6oov listed form as reference.

I0 II Example: Similar to CR20GCI** except
with 4G0,’115 volt control power tran’;-

former and red indirntin liaht





A B C O E: P’ G H J K L M N O P

MIN. SETTING

0.
0.
0.53
0.53

0.75
O.E
0.9
1.03

1.25

1.56
1.70

2. O5
2.22
2.5I
2.99
3.33
3.65
1’.02
-’-. t,6

5.2

7.-0
7.85
8.70
9.36
9.90
11.2

13.9
15.6
16.3
18.0

20.3
Z1.5
23.7
2.3

5.27
$.82
6.62
7.25
8.13
8.65

10.1,
ii ,J
12.2
15.0
16.1
16.8
18.1,
20.1,

22.2
23.7
26,6

3%0
37.7
38.9
0.8

NEMA IZES 00, O ANO I
NOM. SETTING HAW. GETTING OVERLOA0 HEATER

0.55 0.50 CR123CO.5A
0.9 0.5 CRIZ3CO.60A
0.53 0.58 CI23CD.66A
0.59 0.65 C127C0.7)A
0.65 0.72 C123C0.7A
0.76 O.
o. 0.9 CR23CO.9?A
0.3 I.C2 CRI2CI.A

I.IS 1.27
1.27 I.O CRtZSCl.,Sa
1.39 1.53 CRI23CI,6A
I.SS 1.71 CRI23CI.8A
1.73 1.90 CR13CI.96^
1.89 2.C8 CI23CZ.ZO
2.D5 2.26 C123C2.39A
2,28 2.5l .t CRI23C2.GA
2.7 2.72 Ca123CD.01A
2.79 3.07 C123C3.2A
J.Dl 3.6 CR123C3.S6A
3.70 .07 CR123CD.79A
.06 .7 CRI23C.IDA
.7 ,92 CRI23C.66A
,95 5.5 CRI23CS.26A
$.9 6.0 CRI23ES.92A
5.91 6.50 CRI236.3OA
6.7 7.12 CRI2C6.9A
7.20 7.92 C123C7.7A
8.22 9.0 C123C.67A
8.72 9.9
9.67 10.6 CRI2C10,8

12. t3.6 CRI23CI3.7B
1.2 1,5 CI2CI5.1B
1. 16. 9 CRI23I6.B
17.1 18,8 C123Cl8.08
18.1 19.9 Ci23C9.88
20.0 22.0 CRI2C2I.
21.S 23.7 CR123C27.8
22.S 2. CR123C25.0
23.9 26,3 CR23C27.JB
26.3 2.9 C)23C30.
27.0 29.7 CRtZ3C33.0B

NEA SIZE

5.85 6.a CRI23C6.3OA
6.h7 7.12 CRI2C6.92A
7.35 8.09 CRt23CT.78A
8.06 8.7 C123C8.67A
9.03 9.93 C123C9.55A

10. If.6-" CI23CII.DB
11.6 12.8 CRI23C12.8
12.5 13.8 CRI23CI3.78
13.6 IS.0 .,- CRI23CI5.18
16.7 IE.k- 12JCI6.8
17.9 19.7 CRI23CI8.08
18.7 20.6 CRI23Cl9.88
20. 22. CRI2C21.B
22.7 2.0 CRI23C22.88
2.7 27.2 C123C25.08
26.3 28. 9 CR123C27.30
29.5 32.5 C23CC.38
33.5 36. 9 ClZDC33.t3
37.8 1.6 CR23C36.65

&3.2 7.$ CRI23ChU.98
&5.O 9.5 CRI23CU6.08

MIN. SETTING
(a-peres

17.

2.1’
2.3
26.2
2%5
31.5
33.8

3.0

51.8
55.
63.2
66.3
72.5
81.0

29.9
3t.6
3.1

.9
50.0
53.3
55.7
6.
66.
7,
85.7
89.9
9.5
101.7
111.6

6.$
71.9
79.8
86.3

103,5
111.6
120.6
135.0
16.7
161,1.
17.6
193.5
27.o
22.6
23.O

OVERLOAO RELAY AUSTMENT KNOB SOULD BE SET TD TH ACTUAL
OR NAmePLATE fULL LOAD CRRENT, USING AS A GUIDE THE CNTER
AN END-POI’;T VALUES, 01VEN IN TE TABLE FCR TE HATER USED.
TRI A;JUS,ET Kt;O3 IS URNEO CLOCKIISZ TO DECREASE TRIP
CURRENT, AN COUTER’CLCKWISE TO NCFEASE TRP CURRENT.

NOM, S(?Tf’G ’AX. SETTING
(a-peres

19.3 21.2
22.1 22’,
2., 25.7
27.0 27.7
29.1 32.0

L.O J.5

7.7
51.7
57.5 6.

70.2 77.2

8.6 89.7
0.0 93.0

3.2 .5
5. .
7.9 .7
6.0 50.6
9.9
55.6 61 .7
59.2,
61 . 68.

73.9
82. 9o.
95.2’
99.9 109.9
lOS.O 15.5
I13.0
12.0 136.
33.0 I6.3

71.7 78,9
79,9 87.9
88.7 97.6
95.9 Io515
Io5,o llS.S

12.0
13".0 l7.
150.0 165.0
IbD.O 179.3
179.0 196.9
19.0
2)5.0 Db.S
230.0 25,O
25.0 279.
70.0 27.0

OVERLOAD HEATER
CATALOG NUMBER

CI2r23,30
CRI23r2.38
C)2F27,08

CI2r2,TB
CRI2r5.7B
CRI2r9.SB
CRI2F.08
CRl2}rz,.TB
CR12356,78
CR1261.B
CRI23F55.SB

CI23FT?,2B
c; 23r.B
CR’23rDl
CRI 2r CC

CRI23F35.7B
CRI23F39.SB
CRI2F3.0B
CRI23r8,78
CRI2?F56.TB

CRI23F77.28
CR12F.B

CRIZDFiOC
CRI23FII&C
CRI23rItBC
CRI23FID)C
CRI23FI&C
CRI23Ft6IC

CRI23CD.56A
CRt23CD.79A
CRI2}C.IDA
CR123Ch.66A
CR)23CS.26A
CRI2CS,92A
CRt23C6.30A
CRIZC6.95A
CRI2CT.78A
CRI22C.ETA
CR12C.SSA

CRI23Ct2.SB
C123CI3.78
CRi23CIS.IB

MIN. SETTING
(aperes)

O.&3
0.50
0.51
0.59
0,62
0.75

0.93
.OO

1.13
.26

1.31

1.61
1.77
2.03

2.3

3.7

z,.83

5,75

7,B5
8.55

II,O

.6
15.8

20.
3.0
23.6

12.8
15.6
16.8
18.5
20.3
22.2
23.0
2h.O
25.1
28.9
32.1

SINGLE PASE

NOM. SETTING MAX,

O.8 0.$3
0.55 O.61
0.57 0.63
0.65 0.72
O.6 0.76
O.3 0.9)
0.97 I.C7
1.03
1.12
1.26 1.3

I.6 1.61
1,63 1.79
1,79 1.97
1.97 2.17
2.25
2.3 2.7
2.60 2.6
2.96 3.26
3.57 3.9
3.6 .5

.87 5.36
5.37 5.91
5.99 6.59
6.39 7.03
6.87 7.5
7.71 8.5
8.72 9.59
9.50 t0.5

11.7 12.12,2 )3.
13.5 I.9
15.1 16.6
17.5 19.3
18,9 20.8
20.8 22,
22. 2.
25.5
26.2 28.8
27.0 29.7

NFA SIZE t

1.2 15.6
17.3 19.
18.7 20.
20.6 22.

2.7 27.2
25.5 28.1
26.7 29.
27.9 30.7
32.) 35.
36.0 39.6

CATALD NCZR

CI23CO. SA
CRI23CO.6OA
CRI23CO,65A
CRI23CO.TIA
CRT2]CO,7A
CI2CO.?TA

CR’23C.qc

CR:2?ZI.DiA
CRI2):I.A
CRI2CI.6)a

CRI23CI.96A
CRI23C2.2OA
CR:2S2.35A
CR122.6
C17CD.CIA

CRI2CD.7A
CRI2’4,1?A
CRI2Kh,GU
CR!Z3CS.26A
CRIZ)CS.gZA
CR)23Cb.30
CRIZ3C6.95A
CR13C7.:/

CR23C2.58
CRI2)CiS.TB
CRI23C15.IB
CRI23C16.38
CRI23CIS.OB
CR23CI9.8

CR23C22.85
CRC25.

CR123C15.18

RI23CIB.OO
CRI23CID.EB

CR12C22.B

C1233.GS
CRI23C6.6E

OVERLOAD H[.ATER SEL.r.CTIC)N TABt.
FOR GENERAL ELECTRIC CR206 HOTOR STARTERS
STANDARD TRI HEATERS

IO

12

13

14





PANEL MOUNTING--Front Flange Case--P824FF,* P847FF, P845FF & V845FF

Case: Drawn Steel, Black
Ring: Drawn Brass, Chrome Plated,

Press Fit

Tube: Phosphor Bronze
Socket: Brass

Movement: Brass, Bronze Bushed (824 Model)

Pointer: Aluminum
Accuracy: 3-2-3%
Lens (CnjstalJ: Heavy Bevel Edge Glass 2’/2" &

31/2 Sizes, Heavy Flat Glass 2" Size

FIGURE NUMBER & CONNECTION
SIZE and RANGES

ILLUSTRATION
21/2" 31/2"

30 thru
]000 psi

30 Ihru
200 psi

30"

*P824FF 1/4" LBM

30 thruP847FF " LBM 600 psi

V845FF " CBM 30" 30"

Vg45FF " CSM

*Case: Cast Brass, Chrome Plated *Tube: Phosphor Bronze to and
*Ring: Brass, Chrome Plated, "l’headed Incl. 600 psi

Beryllium Copper--1000 psi

go ,t r Altm

FIGURE NUMBER and CORNECTIOJ ILLUSTRATION

Pg44U " CBM

Z

15 thru
600 psi

15 thru
600 psi

P844U 1/4" CBM

Vg44U W’ CSM 3(Y’ 30’

Yg44U 1/4" CSM 30"

15 thru
200 psi,

CONSOLIDATED CC005





Dl’awn Seel Case

.Fig. No..83B

Fig. No. 83C

Fig. No. 83D

L M

31li 3" .C., %4 Hole
4’/I 4/ll B.C.. /11 Holes

USAGEFor #he measurement of pre:sure or vacuum
be]ween 10 pounds per sq. in. and 10 inche of wgfer---a

range where a Bourdon ube gauge is not practical

01AL SZE2V=", W’ nd

SD--..brawn steel phosphafizeJ for rust" resishlc’c
nd {inkled in oven baked black enamel.

RING----Same as above.

DIAIEiRAGMPhosphor bronze.

ACCUI:ACYExcepf as noted, wiff,in
scale onge in middle half of scale 2% elsewhere.
Rangc uudcr 30 incl,cs of water or equlvbnf wilhi
I% in mic[dle half of scde 3% elsewhere.

FIG. NO. 83

V4’ n,k, I.>oHom COlilieCtlon is siendrd. I/" mle
l’on’ coaucclion c<n Ic furnished ori he 21/2" size only
when sp< e.lfiod.

FIG. HO.

A re#al’d diaphragm guge mde hi the
,nly and in lhe one sfalldard dial gr<duation 0
ounce v,’lh I/4 ounce graduations and rei<rded
pounds. I/t" botlom connection is standard.

VARIATIONS

. NO.
Flush rllounted type wilh U-clrnp ond sluds for clamp-

erd. Plastic crysiel is sfendard. Fig. No. 83B not vall-
ble in 1/2" size.

FIG. NO. 830
Flush mounted }ype ith front flonge hving }hree
mounting holes for fostenlng to the ponel. 4"
center beck connection is standard. Pl{st;c crstol is
standard. Fig. No. 83D not available [n 1/2" size.

STANDA?,D DIALS

Ounces Per Sq. lit. or l:ches of Wafer (Pressure or Vacuun)

Rcnge I0 IS 30 60 I00 160 200 300 3* 5 I0 20 35 32 55
.qure Infc,rvals 2 3 S I0 I0 20 20 30 I/2 2 2 S 4 5

,mollesf Sub-Divlslon I/ I/4 I/2 2 2 2 S I/i I/i I/ll I##? I##?

Duel Scale
Lbs. Per Sq, Inch Oz. In. Oz. In.

1hose cllals ,re lso av,ll.le withln cpac;fy limits of the gugns {or 9roduaflnij in millimeters of mercury, centimeters of water nd inches
ef mercury. Compound g,ugel m<do to order in 2i/l n 3Vl" sizes. {

.::: ".:;L ::’,,?[’.. ,".., :, .[:-: ., t..-...., .[t,: L’" :...:,-..;’-.: .,.-- :.-. -.:...,,-..,,.:..:, ,..,.’:,.’ "., .
’?; ;’-. .’.:L .’:.. -. " -..;:.#.-: .;’.<..;..? ":’.." .’,. .’ "...’, :’ ;’ -;"

l[,I llf, li.{;l:l ,.fl’;lll{ ff,l’ll!J’i’,l., ili, l,l.. 1"11" [k ."tll;-’f’;.’J","’iil’,’’;’H<,, I’*’:,’r %.’-"" ’,i





Fo.r Mounting in 1 ’r Clearance Hole
FEATURES: Unlike the usual bulky Oil-Tight units, Dialc.+’s assemblies have coin-

pact, streainlined design. Important construction features include: One-piece solid
brass mounting bushing... Fully gaskctcd with oil-proof gaskets All gaskets
retained no loss of seal... Has solid brass knurled lens holder with gaskcted lens

High impact phenolic insulution... Have rugged terminals of the binding screw
type... An Oil-Tight Adaptor Set (Cat. No. 1316-L) is available for mounting any
1" assembly in 1-3/16" clearance hole.

Three Lens Types: The permanently
oil-tight lens cap can bc had with a
choice of 3 permanent-color glass Lens-
es: Omnidirectional Torpedo Faccted,
Dome, or Flat Lens. The/tat lens can
be used with discs inserted behind the
lens to deliver specific messages. This
is a significant safety feature in motor
controlled equipment. Seven lens col-
ors are av:,ik,blc. For complete specifi-
cations, refer to Form L-200A.

Canl Screw C. Ear.

3 lypes of Incandescent l.nmps may

be used: [peclally reom,neldc,d

Ihe 10C7/IDC lamp which is

slt.lned to V/IIHSTA/ID EVERE VI-
P.AATION and SHOCI(. tl.ant)s ,qlown

approx. 2/3 actual +i;’c).

The complete Dialco line of Oil-Tight Indicator l.ights inchldes units for
mountingin 11/16",13/16",1", 1-3/16", 1-1/2", and 1-5/8" mounting
clearance holes. Lamps accommodated inchitle incandescent and IlCOll

lamps of the screw base and bayonet base types.

U.$. Patent No. 2,421,321

Mount in 1" Clearance Hole: Uniis rot us with the L7,-48 ,and NE-7 Neon
Lamp have the resistors "’hut/t-in" as an inlcgr;d part of the unit for use on voltages
up to 250V. "]’he resistance vahic is selected to obtain the desired performance on

These .1 types of Neon Lamps may be used. supply voltage wilh the proper balance bctxvccn lamp life and brightness, qhc best
NE5 has candelabra base; NE-48 and choice will be recommended for any set of conditions Assemblies using de NE-45
NE.79 have double contact bayonet bases. Candelabra Screw Base l.mnp have the required resistor built into lhe base of the lamp.

For Mounting in 11/16" Clearance Hole
Assemblies for use with the NE-51 Neon Glow I+mp have "built-in" resistors, an

Impl. Slovepip Inses are recommended. ]hy may b luh’d, Jro.&’d back or i111-

lrost<’d. White lenses are Iransluccnt and are ahvays furnished unfrosted. , .@’ .jj/:... .:
7 lens colors are available. Binding scre,v or soldering terminals may be pccified.
For complete details, refer Io L-200A.

ORDER COMPLETE WIIH LAMPS so lhal you will e Designed to accommodate
bulb with miniature

essuredof receiving the pilot lights and correct ]all,ps at one b:ie. Spt,ify NE-SI for lit’oil

lime, ready for immediate rise. glow; T-3’i for inc;mJcscent.

%Vith inc:ilidexcent s!ccily
AMPLES ON REQUEST AT ONCE NO CHARGE <. ,equiled ul, lo 55V.

’ ": ’’""’+-’t :",.-i,.,’" .,’:’ ’’(,.’ "; "’"..-,,’ ...-+ .,. )t,-’.::;, ’’ :.. , -, .. +. , ..,,,,.,1.... a m ..+++::l, ., ,,.
t!---.-..",-... 7 t , , ) If e ] I 7, <,,, ,’,"t-,- / -q ,.,,;:jl/ l +.< a; "-. --,
1% "tM .’",+; t . . . ..
L -i/ ,+,l .LTJ,’.. " ’iirl.lJ ,:.i:+. :A ’,,I.:, ]:.’:’..+’J’,"t" ’’+’! >.."’. k





For Nounting in 1" Clenrance Hole
FEATURES: DIAl.CO makes the most extensive line of 1" enclosed assemblies for

units. These units are available wilh Screw Terminals, Soldering Terminals, or Quick
Connec Terminal (will mae wilh sandard solderless female eonnclos)...There are

3 wyg f allchhlg the lens eqs: Screw-on Gaps, Ficfion Caps, or Bayonet Caps. 8

glass lens tyl)S arc. available. Plastic lenses are not recommended becauseof the high
degree of heat that incandescent lamps generate.

Optio,al /eatures include: Split l.ockwasher may be subslilulcd for inlernat-looth type
Units with Screw-on Caps may be made walertight on face of pancl...A disc is

inserled in back of lens when it is desired to have a word. numeral, or symbol appear
(32V. max.)- .C. Bzy. Can& Screw

when lamp is on.

,.’.,"
,/,.:’;’i/>:,.:C,:.: :,: ;/, L:2!:L-:-.::.,/"\

".//:,;?l//:///,://’l:::i-: .N:::.J:
t: "3

’’:’-:" ’: k;.:...;..,,:.,.: :;..,, \ . -", .:::: ,,., .’,. X,._F

514(701-111

Assembly with Screw Cap, Convex l.ens, and Soldering
Terminals. Simil:r unil available il Quick
Terminals.

Typical
assemblies

for use with
candelabra
screw hse
incandescent

lamps
=

./
Assembly with crcw Cap, "lorpctlo l.cns, and Screw
Tcrmin:ds in side iosition. 5imil:tr units zv:dl:fllc
screw IcrminM ih protruding poilion.

For S-6 lamp ,.?:’> ;.
"C:zT"/.,":" "".,.-" -77;./,’//,:,.:-’. I ,,/.:.; :<:: ’,:/

:; ": ’l’ .:’i :::-

z,:. ,:.:
XNi-:-,-’, .:. ’.k

603502-1211

Assembly wilh SCrew Cap, Dome l.cns, md Screw Termi-
nal. Terminals may be specified as li.ed lypc or moralde
ype.

Typical
assemblies
for use with
double contact
bayonet base
incandescent

lamps

75W., 125V.

Assembly wilh Friction Cap, Convex l.ens, and Solder-
ing Fcr,ninals. 2 other types of .,,oldcring terminals are
Jiaed or movable.

LENS COLORS: Seven lens colors re available as described on opposite page.

ORDER COMPLETE WITH LAMPS so that
yet| will bc assured of receiving the pilot
lights and correct lamps at one time.

LENS CAPS: These 3 lens cap’.s.are also
awfilable for use with any of the assem-
blies shown on these 2 pages.

SAMPLES ON REQUEST
AT ONCE-NO CHARGEConvex Lens Large Torpedo Lens Large Convex Lens

Friction Fit Screw-on Type Screw-on Type
....,.: ,.,.:.,:-, ::.,.: ,...:,: ..f....., .,, . ,. ’:-m- ..:: .... :". ::.’.:...

} " I ff[ -’ .,:: :,./ ,t l,//,.Gi II , ..,.. I
.Vi 3::;v:,’.".Y’, :...’: >.:’.,., ’,:: ,,: k,:.’ :? ’,, 0 ,l.,:’,:J :’’. ""’.’:’’. kK// /"





Using de-rated bulb for increased life:

V1 Bulb Design Voltage

V Applied Voltage

Re-rated life x Life @ Design Volts

( 551 12
x 1500 Hrs.

\115/

53,913 llrs.

Re-rated Candlepower ($-q- 3.5 x M.S.C.P. @ Desi,n Volts

\i-7 x M.S.C.P. @ Design Volts

35 x M.S.C.P. @ Design Volts

35% of M.S.C.P. @ Design Volts
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TIME/MODULE
TM SERIES

Much more than the
Conventional Repeat Cycle
Timer (see page 3)

/:

TM Series Modular Timer

DESCRIPTION

The TM repeat cycle timer is constructed of precision molded
plastic parts, utilizing the latest iniection molding techniques. The
motor bracket and switch plates are injection molded phenolic
plastic, cams and gears are acetal, and actuators and tabs are

injection molded molybdenum disulfide filled nylon which pro-
vides lifetime lubrication. The modular design of this timer per-
mits easy expansion of the number of circuits on the timer.
Standard timer sizes are one through ten single pole, double
throw switches. Each additional swilch adds one-half inch to the
length of the timer. A 10:1 gear reduction module and a dial-
knob module are available as optional features. (See page 2 for
details.) The only "hardware" used in construction of the TM
timer is the motor, switches and one screw with lock washer
and hex nut.

OPERATION
The TM repeat cycle timer uses a unique switching mechanism
rather than the conventional "hill and dale" type cam. This unique
mechanism uses a "rise tab" and a "drop tab" mounted on a
serrated wheel, an actuator, and a S.P.D.T. switch. The actuator
maintains the position of the switch as it is depressed by the
"drop tab" and remains down until picked up by the "rise tab."
Switch closures are adjustable from 5,0 to 95% of the time cycle.
Additional tabs may be purchased to "build" special cam configura-
tions. Combination "rise/drop tabs" may be used for pulsed
outputs,

180 degree cam segments are also available and will provide
conventional 50 50 adjustable cam configuration. Switch closures
are adjustable from 2.0 to 98% of the time cycle.

The clutch module (standard unless specified) enables the cams
to be manually rotated forward through the time cycle. This
is convenient when making initial cam settings.

DATED

COMMERCIAL PRODUCT
SPECIFICATIONS

SYMBOL TIME

01 6
02 "10
03 "15
04 *30
05 *60
06 *90
07 120
08 150 sec.

09 3 min.

10 5 rain.

11 6 rain.

12 10 min.

13 15 rain.

Consult factory for number of
standard motor.

Voltage and
VOLTAGE

120

120
240
240

Time Cycles
CYCLE SYMBOL TIME CYCLE

sec. 14 20 rain.

sec. 15 30 min.

sec. 16 60 rain.

sec. 17 100 rain.

sec. !8 120 rain.

sec. 19 150 min.

sec. 20 3 hr.
21 5 hr.
22 6 hr.
23 10" hr.
24 20 hr.
25 30 hr.
26 60 hr.

circuits available with

Frequency
FREQUENCY SYMBOL

60 A6

50 A5
60 B6

60 B5

Contact Ratings

125/250 VAC 10 amperes; V3 H.P.
25 VDC ,5 amperes.

250 VDC , amperes.

Available Circuits

thru 10 S.P.D.T. switches.

Repeat Accuracy
Cam shaft speed is synchronous
power supply.

to the

Dimensions and Options

See page 4.

Eagle Signal
a systems division of

GULF WESTERN INDUSTRIES, INC.





MODULE

The T/M is a highly flexible repeat cycle cam timer

(without a camshaft]. It is designed from 4 basic
modules, precision molded to interlock easily with
the other offering a selection of time ranges and
operating characteristics offering versatility limited
only by the imagination of the user.

The T/M is expansible to 10 control modules [2i or

gear reduction modules

MODULE NO. --DRIVE MODULE ; "" " MODULE MODULE 2- CONTROL MODULE WITH
; INDIVIDUAL RISE,,DROP TABS

Unidirectional and Reversing Synchro- ’i Re,p_l..acean.y.,con
nous Motors available in 26 standard re’u’’o
time ranges each {from 6 sec. to 60 application.

Drop cam
n

Rise cam

segment segment
hours}.Reversing motor requires no [. {lorporatd in

{Maximum 20 per cirexterna relays for operation and offers ( /imer on lron
I

page /virtually infinite operational selection. I Provides multiple

y. acommon motor

L : drive. As many as

) [.] [. four reduction modules Cam hob

/"’ ’ v. arrangement. The last
./" !

_
control module cou d be

// / "’ ", operating at a 10.000 to

/ / #" , ratio with the drive motor. "

X ..:., I "_l QI 5" , Rise/Drop Cam Cam follower
Clutch .’ . .- -.... ..:.. segment with latch for

{Standard)/ , 1’ / ,. "7.:’ ,.. {Maximum positive switch

,-:/ /-f’k CONTROL MODULE

.,.. ,.. .... ,
-"

,@

’ Cam followe withou, Acloselook atthe uniqueT/M clutch ,: latch (may also

that simplifies cam setting. Used in . f::. be used with series of rise cams

conjunction wth the optional percent- l: "’::’"" :] above].

ge dial {Module No. 4} the timer may ,; i :’-e set ,ai to n % eee.ce I-/:" :. / } One switc ctosue r r,otio,. Min.





It’s flexible, It’s versatile
The T/M Timer is fundamentally a repeat cycle timer.

;e, as such, is more than warranted by. the low
cost, long life construction and its easy-to-use

ility.
But, there’s more than meets the eye in its unique

design. Inherent in the T/M’s physical design are
functional characteristics and control opportunities
never before offered in a simple and inexpensive
repeat cycle timer.

That’s why we call it the

,:; ./MODULE!
There can be many occasions when a call to your
Eagle Representative (or the factory) will help you
confirm your use of this timer and save you hundreds
of dollars in unnecessary circuit components and
offer you a clean, dependable circuit design in a
minimum of space.
The two most important modules that will offer you
all this versatility are:

Module The Drive Module, offering a choice of
reversing motors in 26 standard time ranges.

de 3 The Gear Reduction Module, offering mul-
speed operation from a common drive motor.

Reversing action and gear reduction, applied individu-
ally or in combination, offer many very useable
variations. Since the gear reduction module is readily
understandable, we will go into some detail regarding
the use of the Reversing Motor Drive Module only.

Graphically, in Chart 1, the difference between uni-
directional and reversing action is functionally de-
fined. While the unidirectional motor simply rotates
360 in 60 seconds, you have 342 useable degrees
with the reversing motor and since it returns each
cycle to its origin you have 684. Using the 60 second
motor, this offers you 114 sec. or any portion thereof.
The three reversing diagrams on the right of Chart
illustrate this on a quadrant basis.

Applying this advantage to Chart 2 we begin to see
the added versatility available. This diagram is divid-
ed into 3 sections: (1) the conventional bar timing
chart on the left (2) a typical wiring diagram on the
right and (3) the reversing timing chart in the center.
Referring to the wiring diagram, control module
becomes the motor control eliminating the need for
external relays. This is possible because of the posi-
tive "push-pull" switch action of the individual rise-
drop cam segments, leaving 9 maximum individual
control modules for load circuits (5 only shown).

The motor control terminals now offer selection for
.your control modules. By studying the center
chart in relation to the gated loads, you’ll

,scover many advantageous combinations.

The new Time/Module is virtually limited only by
your imagination. It is also a low cost and dependable
repeat cycle timer.

DULE 3
10/1 GEAR REDUCTION

UNI-DIREC] IONAL

360 60 SEC

REVERSING

540 90 SEC 360 60 SEC 180 30 SEC

CHART 1

MOTOR
CONTROL

LOAD NO

LOAD NO 2

LOAD NO 3

LOAD NO,

LOAD NO. 5

60 second cycle used
to Illustrate both
chart and chart 2.

CAM CHART
UNI-DIRECTIONAL REVERSING

I’
WIRING
DIAGRAM

DAD ---

SWITCH
SWITCH OFF

CHART 2
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."EASY ADD"

RISE TAB
(PT #1106-1342)

DROP TAB
(PT #1106-1352),, .,.- -.... \

RISE/DROP TAB

/ \

RISE/DROP TYPE SWITCH MODULE
Pt #3077-0300

(Includes only Rise Tab and Drop Tab)
Additional Tabs available in quantities of 25.

OPTIONAL FEATURES

CIRCUIT MODULES
so/so
CAM SEGMENTS
(PT #1106-1622)

CONVENTIONAL CAM TYPE SWITCH MODULE
Pt #3077-0310

May be added on or changed at any time.

10:1 GEAR REDUCTION MODULE
Fits in one norm.l switch position
Provides multiple speed cam shaft opera-

tion (Pt #3077-0280)

[]"L-DIAL AND KNOB OPTIONAL

TYPICAL

DIMENSIONS

NO. CKTS. 2 3 4 S 6 7

A I 130 2i 2 3,s

B 2z 3= 3s 4

Eagle Model 56 Motor odd ’For Hansen Rev. Dual Moor add
For Hansen Style "K" motor 3 hr., 6 hr. 30 hr., 60 hr. add /4

Dimensional TM repeat cycle Hmers to 10 circuits.

9 10

67j 6-

Eagle Signal
a systems division oi"

GULF + WESTERN INDUSTRIES, INC.
736 Federal/Davenport, Iowa 52803

DIAL AND KNOB MODULE
Dial calibrated in percent of cycle.
Knob provides adjustment to advance cycle.

(Pt j3077-0321)

TM TIMER ORDER
TM4

STANOARD TIMER PRICES

6

7

9

10

VOLTAGE & FREQUENCY

60 Hz, A6 B6

50 AS

INFORMATION
A6

CHART
0S 00

TRE$

Standard Timer with

Blank Without dial knob.

Two djustble 180"

Model 50 Model 56
05 Drive

0-- No Crutch.

-0 Reversible Motor Drive.

08 101 Gear Reduction
Module





CONTACT ARRANGEMENTS 1NO 1NC 2NO 2NC 3NO 3NC 4NO 4NC

SELECTOR SWITC|’i

(two positions)

left

right

0 0 0 0

0 0 0 0

3o 04

].O--J2 30 O4

30 0

o o2 Io o
2

io

3o 04 3o o

io 02 0 02

:zo cz L

SELECTOR SWITCH

(three positions)

Number of Unil

1 2

o

3

o o
O O

O

O

O

4

o o o
0 0 0

0 0

Number of Unit

The following combinations and 1, 1 and 2, and 3, 1 and 4,
2 and 2, 2 and 3, 2 and 4,are p ssible:

"3 and 3, 3 and 4,
4 and 4.

Saint Plll, Minnesota





.Metallic part

Conductive part

Nonconductive part

Contact Point

Spring

Rubber

The other parts

Contact Point

Contact Point Construction

Contact resistance

Isolation pressure.

Isolation resistance

Power of acfiens of switch

Weight (approx.)

Diameter of hole for fixi.ng

Thidness of using panel

I,

QUA 0 ATER A

Zin: die cast (Plated with copper first, platecl
with nickel, finished with chrome.)

Brass (Plated with nickel)
Iron. (Plated with copper first, then

plated with nickel.)

Pure Silver

Spring Steel

Oilproof Rubber (Acidproof, alkalinity proof)

Phenol resin, Acrylic acid resin

ST.[DAD OF SWITCI|

600 volt, 2 amp, AC; 250 volt; 6 amp, AC

1-no or 1-nc to 6-no and 6-nc

not beyond 50MD.,

1500 v AC/1 minute

500 v 50MD. over

la-lb 1.1Kg (2.41bs)
4a-4b 2.1Kg (4.61bs)

130g /4.5 ounces)

31 mm (1-7/32")

under 6ram

FER,TURES OF TI-E I=,P,UYASU OILT[GHT LINE

Easy to inslalh Ring and Gasket con,ectlon to panel.
Easy to connect: Wire holders on terminals and visible contacts.

2a-2b 1.7Kg (3.61bs)
6a-6b 3.4Kg (7.41bs)

2. Entirely interchangeable: All meosuremenls are equal.

3. Contact Block parts are all interchangeable.

4. Easy and Reliable operation.

5. Operator is separately airtight from the Contact Block, and is oilproof, waterproof and
dust proof.

6. A large selection of Operators and Contact Block assemblies fo all types of operations
and applications.

7. Beautiful style and construction.

8. By engraving letters or marks on the surface of the button or lens, a name plate
becomes unnecessary.

9. Easy lamp replacement on all pilot lights.

10. By the use of waterproof rubber, the Pu.h to Test (llluminaled Push Switch) and indi-

cating Pilot work as oilprQof and dustproof.
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COMMERC,&L TOGGLE SWITCHES

A-c Rated Slow-Make, Slow-Break

WHEN ORDERING SPECIFY

Catalog Number

DESCRIPTION
These slow-make, slow-break, A-c rated switches feature a eocker type
contact mechanism similar to that employed in the widely used Cutler-
Hammer aircraft type switches. The movable contact is actuated by com-
pression spring which provides posilive contact pre.ssure in the closed
position and firmly positions the contactor in the open position.

Solder lug, ’:-crew and spade terminals are large and firmly riveted to the
rear of the base with adequate spacing provided to facilitate wiring and to
redu.re possibility of electrical creepage. Spade to=retrials are 1/4 inch. On
plu;)-hl type switches, connection is made by p!uggiag wires into 5/64 inch
square holes provided in base. Eposed metal parts bright nickel plated
(except 8320 which is zinc with aluminum ball). Terminal screws (where
applicable) and mounting hardware are furnished unassembled. All sw;lches

with tile exception of the 7610 through 7619 series end Ihe 8320 are furnished
with a hexagon Iocknut and knurled facenut. The 7610-7619 series are
supplied with a hexagon Iocknut and a hexagon facenut, and tile 8320 is

supplied with two hexagon facenuts.

.O35" Df.P OS WOE
KEYWAY

C.t. ,’bs. 7500, 7506-07, 7580, 7583,
& 75 w/sc)e;v terminals
dim. fo 7501 and foe soder
.lug terminal versiofls OI above

Cat. Nos. 7503 and 7505 (7502 and
7504 same except w/screw ter-
minals)

SELECTION TABLE (items shown in Bold Face Type are normally slacked)

A /
Leugh S:reatrm1hAmp tip

Operation
B 13usbin?

=,., ’
A-cO A-C A-CJ Keyway o "C" Side f Switch (Inches) :,’mL: PdccO

OI[ POLE

I0 5

15

NONE OFF

OFF ON

HONE ON

hONE or;:

OFF ON:I:

OFF Oi;

I;ONE OFF

NONE OFF

Momel-
10 1/2 tary

25

Momentacy contact

OFF ON

NONE ON

NONE ON*

NONE OFFc

OFF OH*

OFF ON

NONE O11 .’k

r+ojSL o__jL_

r,:--;,’: ---6.-- o---- o’"
tain0d

3/4 lo,,:en- :iON OI’F ON

OOO)OO See fot notes ne,t p.e.

IL’3Z llj, 16 $1.24
{5/3Z 9/16 ?:4 J

11/16

15./32 11/15

9,16 K
-q;-’i ,. .

15/32 I..,, Ii

II./32 9/16

15/32 9/16
]5/32 9/]6

11/32 ]l/IS
15/32 9/’1
15/32 9/16

]5./32 ] 9,,16 I,..O
15/32 / ]]/16
H/3Z 9,’16

11/32 9/16
15/32 9,16
11/32 9/16
15/32 9/16
15/32 11/16

li,’3Z 9/16
]5/32 9/16 KN
15/32 9/16
15/32 11,/16
11/3 9/ T51C, K,

15I’3Z 9/16

ON[ POLE DRY CII:CUII

7THii--

Typ_ r.! Termi,,ais

1.42

1.42 hi 1.24
67

1.42

1.67
1.67 K1 1.42
1.92

1.67
1.67

57

2.42
2.17

2.17 K
2.42
2.7

I. 07

1.50

.63

3

1,4Z

1.68

1.68

1.90

1.90

1.90

Unless othelwis noted, all switches above ate U.L and C.S.A. listed.

Sp, ." (.250) Plug-In

{i,m).r J I’iccL__ N.:b:L P,iceO

.,, ,,.o
;e
IQ 15.I0 r;bO 1.02

:3 1.16

)’.I

i:.: 1.16

g,"., 1.9

I
KS I

7IiK( I.I1_....__2_..:’, .
.- L:.=-’

,.,z

1.4

g.?O 1.42
K 1.42
K2IO 1.6

""i
/OL5 l.gg
_

:....=.
1.0

1.9

710r: 1.90
F9 1.90
V,I 2.15

-.."’ ,:....X.

,o Lts ..’7...C’
7.:,..i 2.92
,.;..; t{) . 24

%KO, 340 ..;,.

C UTLER-HAMrIIR.
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CO,:’,ERCIAL TOGGLE SWITCffES

A-c and D- Toggle Operated
Precision Snap Switch Assemblies

LEVER DIMENSIONS

13 1.3 TYP

EL ’- ...........................................................
Lever Lever Lever Leve. /

Lever Lever Lever Lever Style -IL Stainless

Style 1G Style U Style K Steel
Lever Style -Ire Anodized

Aluminum

15 SWITCH

J
Lever Style -IM Stainless

Steel
Lever Style -]P Anodized

Aluminum

A- and D-c

WHEN ORDERING SPECIFY

CataJog Number

DESCRIPTION

Flush nlounted A-c & D-c switches provided with tapped holes for

sub-panet mounting. In addition, lhe 8167K5 and KG, and the 81g7K4 are

provided with countersunk mour,;ng he!ca spaced for O.B.M. (Out!el Box

Iounting). Metal pads visible when sv,itch is mounted are bright nickel

p’.ated 7330, 7344 and 7410. Catalog numbers 8301, 8302, 8187 and 8197

have flat zinc lever with an aluminum ball.

On the ploD-in switch, 7344, connections are made by plugging the wire into

the switch body. Plug-in holes will accept ..iG, ::,18 or .’-20 tin dipped stranded

wire leads skinned 3,.’8 inch. Release holes, which are provided for wire

removal, are sized to accept .052 inch maximum diameter tool

Catalog number 8197 is of semi-dust tiohl conslruclion.

OPTIONAL FE/TURES O
D.T., 3 way or 2 circuit without "Off" position 7330, 7344, 7370

P.S.T. (parallel contacts). Terminals ct diagonally opposite corners

7330, 7370, 7410, 8187, 8197

Solid silver contacts 7330, 7344, 7370, 7410, 8187, 8197

Momentary contacts N.C. 8301

Terminal screws |urnished assembled

Wire clamps on terminal screws

Screw terminals located at rear 7370

SELECTION TP,DLE (items shown in Bold Face Type are normally stocked)

20 !-i/2 2 P.S.T.

Mounting
Conlact

Operation

Flush Mounted

-P--’=---

Cat. rlo. B30 Cal.

Flush 2S

Flush 2S

Flush ZS

0.B.M.

j.- ,...
’.’ ,’.’.:".’, }:,-h,, .........

:, :l .,I =:"

Cat. b. 8187
and 897

’ : -". :":a’"

Cat fla. 8301
and 8302

Wire leads in place of screw terminals 8301, 8302

Bussing terminals (rear terminal construction only 7370

Enveloping insulator 830t, 8302, 7330, 7370

Semi-dust tight 7370

Special marking

Features

ONE POLE
Momentary FLt lever w/ball
Maintained Flat lever w/ball

1WO POLE

Maintained 0n-0ff Tool Switch

Maintained On-011 To01 Sw=tch
O;}-Otl To’I Switch Semi D.T.
O..Ol( Tool ,Switch

t,laintained On-Ot! 1ool S’,’llch w/lock
On-DO fool Swdch --senli 13.1.

Type of Terminals
Sc[ew Plug-In

catalo;- list ci,’i’ List
l’(umber Priceol I(u"lb:i P,ceO

7339K 2.37
73i0Z 4.08
NICK4T" 5.49
ltTK5 6,82

=---eTKs 6.oz
F;S 6,45

8197K4 6.82

O For Quantity Oisco,nt, refer to your.authorized Distributor 0r’10cal CuUer-ltammer Sales O Also rated I-I/2 Up at 250V. D-c.
Office. O Unma=ked rating.

O Also told lip at 2V. A-c. For pricing efei to your Ial Cutler-Hammer Sales Oce.

DISCOUNT SClIEDULE i5CD-1 Unless noted otherwise, all switches above ate U.L. and C.S.L listed... CUTLER*HAMMER





PUSH

MP--STANDARD FLUSH HEAD

3.

4.

5.

FEATURES OF THE MARUYASU 01LTIGHT LINE

Easy to install: Ring and Gasket connection to panel.
Easy to connect: Wire holders on terminals and visible contacts.

Entirely interchangeable: All measurements are equal.

Contact Block parts are all nterchangeable.

Easy and Reliable operation.

Operator is separately airtight from the Contact Block, and is oilproof, waterproof and

dust proof.

A large selection of Operators and Contact Block assemblies for all types of operations

and applications.

QUALITY OF MATERIAL

Metallic part

Conductive part

Nonconductive part

Contact Point

Zinc die cast (Plated with copper first, plated
with nickel, finished with chrome.)

Brass

Iron

Pure Silver

(Plated with nickel)

(Plated with copper first, then
plated with nickel.)

Spring

Rubber

The other parts

Spring Steel

Oilproof .Rubber (Acidproof, alkalinity proof)

Phenol resin, Acrylic acid resin

Contact Point

Contact Point Construction

STANDARD OF SWITCH

600 volt, 2 amp, AC; 250 volt 6 amp, AC

1-no or 1-nc to 6-no and 6-nc

Contact resistance

Isolation pressure

Isolation resistahce

Power of actions of switch

Weight (approx.)

Diameter of hole for fix.ing

Thickness of using panel

not beyond 50M

1500 v AC/1 minute

500 v 50M over

la-lb 1.1Kg (2.41bs)
4a-4b 2.1Kg (4.61bs)

130g (4.5 ounces)

31mm (1-7/32’)

under 6mm

2a-2b 1.7Kg (3.61bs)
6a-6b 3.4Kg (7.41bs)

CC063





Phone Jacks

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56

61
(52
63
64
65
(56

67
68
69
70
7t
72
73
74
75
76
77
78
79
8O
8t
82
83
84
85
86
87
88
89
9O
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111

"’LITTEL-JAX’" PHONE JACKS
[] (.)uality l)h,m(" .ks t h standard ’4" )hm:

lu "V" ben h Irm] "’h.ld" matin 1. Mhdmum

s. C-II nd C-12A malu wilh N. 440 (PjSI) Plu: C.12B.

S-I2B and S-I3B male ith N(). 40 (]AN-PjHS) N. 44 (W.I.

di(us. N-. S-li simih*r t, N,). II ,..xccpt 210" I.D sh.eve. C-I I.
C-]2B and C-]2A per JA-J-64]. All ,thers m;tc with tad:rd "(]hE pluKs.

New "’l.iltebJax’" PC-I2A t.r ritcd circuit m,.mtin. Shl

(]:,. jack with all the cnstru(’li(m lcatures ()t standard
SH]C circuit i) No. ]2A.

N. )4B Sterc. "I cl-.ax". witchc-H speakers wh(’n

circuits in hq dc Hlv he.n : c.,h, b)r l)lu is inserted,

TWO CONDUCTOR TYPES

Part Schematic Typical U.S.A.
No. No, Mating Plug Mil-Typo List Price

250 50.60

C-11 440 JJ34 .90

L-11 250 .70

S-11 S-250 .65

12A III 250 .65

C-2A m 40 JJ69 .05

L-12A II 250 .75

S-12A Itl 480 .75

PC-12A III 250 .75

13 V 250 1.25

13A VI ZS0 1.15

13E X 250 1.25

THREE CONDUCTOR TYPES

C-12B IV 480 JJ-033 1.05

L-12B IV 267 1.00

S-12B IV 480 1.00

13B VIII 267 1.10

S-13B VIII 480 1.40

14B XII 267 1.45

"’TINI-JAX’" MINIATURE PHONE JACKS

the ’l ttt’[ .ax": .therapist’ simil:r in c,,ntrutti,,n M(,unt ill "hole; i)am’I Ul) h, " thick N. 4: & utfi uiu dt.in thai

.qzircs p’z h, pcd tip. such %s itchcr;dt ""1 mi-Phz" N-. 730

Part Schematic Typical USA.

No. No. Mating Plug Conductors List Price

41 750 2 $0.60

42A Ill 750 2 .65

43A Vl 750 2 1.00

"TINI-EXTENSION JAX"
An .xt*.nshm c:dle jack t- m:te hh ’Ti.i-I’lu".

dtor. M.laI h.uia lot rUgedne and electrical shielding.

lu

Switchcraft Part No. 125 U.SA List Price $1.80

"ICRO-JAX’" SUB MINIATURE PHONE JACK

conductor, single cloned circuit ’’ chematic (fitcuit III. lvcr plaimu

spcci:d h’mlwrcd nckcl silver spHn. Internally k.ved IIIHI HIsHI;I

i inler ks ht and dcr hls ’IH I’ s}[ts. l"its

I. I’ {n wls h, :" thick. Only 1 2,5t Ihe sz’ el standard
pholle jacks. M:tes witl "’Micro-Plu". Serms .0. 50.

Switchcraft Part No. TR-2A U S A. List Price $0.70

"’SHIELDED JAX"
A aniquc modificafi-n 1 the "1 tel l.x’" The shield is assembled

into nd madu part nl the jack. h]cal hr hh imps’dance chcuits.

N-11 250 2 $1.15

ICN-12A III 250 2 1.20

,v L

"’HI-D JAX’" PHONE JACKS
[] New snalh:r, (.’)lllll;(’t )h’lllC il(’l, lll;ltc ilh std. I" l>h,+nc

phl. M,,Idt’d h<x b,.ly pt,+lt’cts intt’lr;ll nilv.r-l)l;Ited, nickel silva.+

prill l.it Clilll;l(’t rl,isl;lll(’e ;itld .h.clricd leskae with lilth"

leN ’" )th el in(l :" All l);Irl -..’ilh"L
h " ok; )arl N..wHh "’N {-h

il;Hl(’(" inl.[c.’l.,n ill .nil’ and crilic:d ci[cuil, Pruli "MN’"

i "M#’ l I i. i .,led nvhm Sh’e- "’III-I)

].." N, IHII and 1.11411 ihh,’ .ul p-k’r

TWO CONDUCTOR TYPES

Schematic
Part No. No.

111
L-111
N-111

NL-111
112A

L-112A
M-112A
N-112A

NL-112A
113
113D
113E

III
III

III
III
V
VI
IX

Typical U.S.A.
Mating Plug List Price

250 $0.60

250 .75
250 .75
250 .80
250 .65
250 .80
420 1.10
250 .80
250 .85
250 1.15
250 115
250 1.15

THREE CONDUCTOR TYPES

112B
L-112B
M-I12B

M N-112B
N-112B
113B

N-113B
NL-113B

113F
114B

L-114B
M-114B

M N-114B
N-114B

NL-114B

IV
IV
IV
IV
IV
VIII
Vlll
Vlll
Vll
Xll
Xll
XII
XII
Xll
Xll

267
267
482
482
267
267
267
267
267
267
267
482
482
267
267

.70

.85
1.00
1.15
.85
.90
.95

1.00
.90

1.00
1.10
1.30
145
1.10
115

"TINI-D JAX’" MINIATURE PHONE JACK
[] New. nmll cmpiet(’lv cm’h,.cd, m,d(h’d ph,,ne i=(’k. Mate with

Swih’hcrafl ""l’ini-l)lu:" Nt T0 elc. Ph,mflic h(.zsin i)rdects the"

N 142A has II ,led l)ushin tional nlt Ti s+)rin

U.S, Pal. No. 3.453,163 Canadian Pal. No. 832,148

’ "’ 7so so.o

"’R-JAX’" ECONOMY PHONE JACKS
[] ladicallv ak dsn S l)h-’ n..mlin odv to

332" dia. rive’Is t laslen securely to IIIOII[IIilIE l)ancl Acct;l)t stand-

ard " dia. ph.nc plus.

Part
No.

2A
R

Schematic Typical U .S.A.

No. Mating Plug Conductors List Price

II 250 2 $0.60

IV 267 3 .6_5
Xll 267 3

IX X Xl Xll Xlll XlV

XXVIII

4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55

58
59
6O
6
62
63
64
65

67
68
9
70
7t
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
96
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117,,2[114 VII VIII

11,5 II III IV V VI

116
117 [119
120 V XVI XVII XVlll XlX XX XXl XXll

121
122

XXIII XXIV XXV XXVI XXVII

118
119
12O
121
122
123
124l"he above strictly electrical schematics and do not necescsrily indicalo relative solder lug positions.

PRODUCTS CIRCLE 1





Phone Plugs

14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
3t

33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
$2
53
$4
55

$7
58
59

(;t
162

(;7

7O
7t

73

75

77

79
0

3
4
85

9O

94
95
96
97

99
100
tot
lO

04
tO5

tO7
I08

114
115
116
117
118
119
120
121
122
123
124
125

"’Lrl-rEL-PLUG PHONE PLUGS

S-2(J0 and S-20 which have .20 dia. leeve. "*Nos. C-240. C-243
and C-270 feature integral cable clamp with ternmmls.
R-280 has short sleeve Hevere Red,triers. N. 28 has wide
insulator between tip end deeve G,r m 3-c,mductor jack to
rform 2-conduct(r funclion without h)rt hR. P h
termlna have built-in cable clamp. Shielded metal handles nickel
plated brass; rthers m.ldl =d durable plastic: 3" I(m " dia.

Part
No. Fig.

240 A
C-240 A
245 A

C-245"" A
250 F
255 A
270 B

C-270"* B
280 B
288+/- B

$-250 A
S-280 B

TWO-CONDUCTOR TYPE
Typical
Mating

"LitteI-Jax" Handle

11 Black
11 Black
11 Red
11 Red
11 Black
11 Red
11 Shielded
11 Shielded
11 Shielded
11 Shielded

S-11 Black
S-11 Shielded

Ter- U.S.A.
minals List Price

Screw $1 25
Screw 1.45
Screw 1.25
Screw 1.45
Solder 1.20
Solder 1.20
Screw 1.70
Screw 2.00
Solder 1.70
Solder 1.75
Solder 1.25
Solder 1.70

THREE-CONDUCTOR TYPE
260 I1

8-260" A S-12B
267 A t2B
269 A 12B
290 B 12B
297

Black Screw 82.00
Back Screw 2.70
Black Solder 1.75
Red Solder 1.75
Shielded Screw 2.30
Shielded Solder 2.20

STANDARD 114" PHONE PLUGS
Available with |Jhunr4ic hit’hh_.d. nz(-kel pl.ded brass handle.

O-CONDUCTOR TYPE--SCREW TERMINALS
Typical matin jack "].ttel-Jax N,. 1. No. l(9 h-;dtr. ciroul
closing dcvi(’. N. 170 h; to-piccc handle tith built in damp for

Part
No. Fig.

40 A
45 A
70 B
160 C
169 C
170 D

Length
Handle & Dia.

Black 2
Red 2,.,x]4
Shielded 2 ,.,,x
Shielded
Shielded 1XV,
Shielded

U .S .A.
List Price

51.25
1.25
2.O5
1.65
3.35
2.60

THREE-CONDUCTOR TYPE--SOLDER TERMINALS
]’ylfi(al ni:itil= lack "’[.itt!l-J;=x’" N() 12]{ N, IUI}A h:,, h,-l)it’((’
haudh’ with hudt-i, came C];IIIIII Ior i" (able

60 A B*ack 2 ....... Sl.70
90 C Shielded lx"/,, 215
190 B Shielded 2’ x"4, 2.50
190A D Shielded 2, ,.x,,,,. 3.10

"LUG-PLUG" PHONE PLUGS
Low c,t, tw,-,ndu(’hr hont. plu. I-H :dl i" IdV,lw hwks.
All have (h,r lu Icrmina Ilan(llc: Shit.hh.d m.l:d

Typical
Part Mating Length U.S
No. Fig. "LitteI-Ja=" Handle & Dia. List Price
350 A 11 Black lV, xh Sl.00
355 A 11 Red v, / 1.00
380 11 Shielded xVz 1.25

"’TINI-PLUG’" MINIATURE PHONE PLUGS
Miniature 2-conductl)r l)ho.e plus foz with "I’ll lAX" .=dy
the size o[ standard phone I)lU. Ihmdic 1;’," ovendl length.
plastic brass, nickel l)lated.

Part
No. Fig.

740 E
745 E
750 E
755 E
770 E
780 E

Terminal Handle

Screw Black
Screw Red
Solder Black
Solder Red
Screw Shielded
Solder Shielded

U.S.A.
List Price

$1.15
1.15
1.10
1.10
1.60
1.55

"MICRO-PLUG"(..) SUB-MINIATURE PHONE PLUGS
Sub-miniatur 2.’)=dtlctur phone l)lug., only lZ long; ,t4" O.D..
.097" dia. sleeve. Mate with Nu. TR-2A. llave ha.dies in
black, red ,atural anodized aluminnm; accmamodatex cables up to
74"dia. All plugs bare integral cable clamps.

Part U.S.A,
No. Fig. Description List Price

850 F Black Handle $1.05
855 F Red Handle 1.05
880 F Natural Handle 1.05

MILITARY TYPE
"’LITTEL-PLUG’" AND "’EXTENSION JAX’"

Desilznc,d to meet exact industrial and military requircm/.nts. Plus
made in actaJrd;=nce with .MII,-P-II421A ecifications. ()ne-piece

tip r*)(I an4 one-piece leet. anti l)luR body pr(vide internal interlock
h} pre.ent parts shittinlz ia Ixsiti(m Type 2(1 Exh’md(m Jack meets
.MII.-J-li41A ’,pt’ci|icati.ns and m-ale’, wilh "l,itteI-Plul4"’ N. 4:1).
471 has shmhled handle; all others plastic: "l-Hed; l$1ack. All plugs

Part MiI-Typo Typical U.S.A.
No. Fig. No. Mating Jack Cond. List Price

420+/- G PJ-047B MT-388 2 S2.20
425+ G PJ-O47R MT-388 2 2.20
430: H PJ-054 [3 820 2 1.95
435t- t-t PJ-054 R 820 2 1.95
440+/- PJ-0553 MT-:: 2 1.95
445+ PJ-O55R MT-331 2 1.95
450+/- PJ-540B 820 2 1.95
470 PJ-055M MT-331 2 2.65
480- - PJ-068 MT-342B 3 4.55
482- J PJ-051R MT-332B 3 5.05
483 J PJ-051B MT-332 B 3 5.05
484t- J PJ-309 M-444 3 4.55
820_ JJ-D26 430 Plug 2 2.75

Switchcraft Part No. P-1074-1-Strain Relief Clamp. Nickel Plate
Hra’s. Package ol 2,3 U S A List Price 81.05

"FLAT-PLUG" PHONE PLUGS

I#" I)hone phllf te:ltllring fLil. sl)act’-savini hiIn(lles, hlt’al fllr alililica
IlOll wiierc tllnvt’lltional lllU wlltlid I)ri)trudv hill Jar. Nile, 20, :)
havt, ada ilcr clil) ttlii{’h make them cnncnicnt t) chilnp Malill;iril

liit[t,I l)lliled sit’el h;llillle; all lllhel ll;ivc rell black i)lalic halidli’s,
No. S-230 has .2(ili" ilia. qecve

TWO-CONDUCTOR TYPE
Part Typical U.S .A.
No. Fig. Mating Jack Handle Terminals List Price

220 K 11 Black Screw $1.75
225 K 11 Red Screw 1.75
227 K 11 Black Solder 1.40
228 L 11 Shielded Solder 1.60
229 K 11 Red Solder 1.40

230 :
s-230 K
235 K
237 K
238 L
239 K

THREE-CONDUCTOR TYPE
12B Black Screw $2.15

S-12B Black Screw 2.70
12B Red Screw 2.15
12B Black Solder 2.10
128 Shioldedl Solder 2.25
12B Red Solder 2.1o

FOR DETAILED SPECIFICATIONS ON THE ABOVE SWITCHCRAFT PRODUCTS CIRCLE
CATALOG NO. P-202 ON THE ATTACHED POSTAL CARD.

5
6
7
8
9
10
It
12
13
14
15
I6
17
18
19
2O
21
22
23
24
25
26
27
28
29
30
3t
32
33
34
35
36
37
38
39
4O
41

43
44
45
46
,47
48
49
5O
5

55
56
57
58
59

(;2

(;4

(;8

70
71
72
73
74
75
76
77
78
79
80
8t
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
IO1
102
103
104
105
106
107
108
109
110
111
112
113
114
115

117
118
119
120
121
122
123
124
125 5





Data Sheet

5t ombeng-CaNson

SOUND
TELEPHONE

POWERED
HANDSETS

The Stromberg-Carlson (USI Type) Sound Powered handset is a precision instrument. Molded parts have maxi-

mum resistance to breakage. Metal parts are non-corrosive materials wherever possible or are protected by
plating, painting or chemical treatment. Alnico magnets in the receiver and transmitter units remain virtually
constant and therefore do not limit the useful life of these telephones. All cables have a rubber sheath; all
handsets are weatherproof.

Special handsets can be furnished with three or four conductor cables (regular or retractable) and with a sinc

pole double throw switch for special uses.

702019-003 702019-001 702003.315 702019.075

Bureau Ships Approved X X

Underwriters Laboratory
Approved Class Group D X

U. S. Coast Guard Approved X

Press to Operate Switch

Extra Rugged

x

X

412

22

Interchangeable Units

22

Cable Length (feet)

x

22Weight less cord (ounces)

x

Y

X

41,2

22

702019.575 702019-67’ 702019-845

2O

X

X

22

Handset Impedance (ohms) 810 810 780 780 780 780

Receiver Impedance* (ohms) 1150 1150 1140 1140 1140 1140

Transmitter Impedance* (ohms) t690 1690 1400 1400 1400 1400

eceiver d.c. Resistance (ot’,ms) 60 60 60 60 60 60

Transmitter d.c. Resistance (ohms) 90 90 60 60 60 60

X

2O

780

1140

1400

60

60

*Warble frequency test 500 to 2500 cycles per second

INSTALLATION
The speaker’s voice supplies all necessary power never connect batteries or external power sources to the

talking circuit. Handsets should be connected in parallel. Polarity does not affect performance. Standard tele-

phone wiring with two insulated conductors twisted into a pair is recommended to prevent externally induced

noises. When =19 AWGwireis used and conditions are normal, satisfactory transmission for 30 miles or more

is assured. On shorter lines, up to 10 handsets may be used. Separate equipment and wiring is required for

ringing.

Installation of handset 702019-003 in hazardous locations (Class Group D) should be made with wiring (ex-

cept handset cable) enclosed in a grounded rigid metal conduit as specified by Underwriters Laboratories, Inc.

MAINTENANCE
All handsets are carefully inspected to insure continued dependable performance. Unless physically damaged,
no maintenance should be required.

Each handset has spring contacts to permit rapid installation of Sound Powered units. Since the units require

precision assembly and testing, it is recommended that they be returned to the factory for adjustment. If parts

are required, see Replacement Parts List on reverse side.





SOUND POWERED TELEPHONE HANDSET

Replacement Parts List

Ordering Information

Part Name

Capacitor, 15 MFD
Telephone Receiver Unit

Telephone Receiver Unit

Telephone Receiver Unit

Piece Part No.

702000-761

702020-050

702020-052

702020-064

701000-237

701005 535

702002-884

702002-885

702002-881

702002-877

70|000-244

701000.245

701007-298

70100?-299

701000-221

702020-050

702020-053

702020-064

702000 774

70200S.753

9 702003 478

9 702003 512

Receiver Ear Cap
Receiver Ear Cap
Handset Switch

Handset switch
Handset Switch

Handset Switch

Retaining Ring

Retaining Ring
Handle Shell Ass’y (incl. 1411-1 capacitor)

Handle Shell Ass’y (i’ncl. 1411-1 capacitor)
Mouthpiece
Telephone Transmitter Unit

Telephone Transmitter Unit

Telephone Transmitter Unit

Handset Cable (4v’ rubber covered)
Handset Cable (4’ rubber alligator clips)
Handsel Cable (4’ rubber covered)
Handset Cable (1’ rubber covered retracted coil)

Include both part number and

702019-845

FREQUENCY RESPONSE CURVE FOR TYPICAL HArJDSE7

IMPEDANCE CURVE FOR TYPICAL HANDSET

AVERAGE SOUND OUTPUT FOR HANDSET

SOUND OUTPUI IN DECIBELS"
(WARBLE BANDS CYCLES/SECOND)

HANDSETS 5[ -IOTHER
WIRING DIAGRAM
(WITHOUT SWITCH)

WIRING DIAGRAM
(WITH SWITCH)

’eC-"

CORDOPERATE

A Subsidiary of General DynamicsStnornbePg-Conlson
P. O. BOX 1288, CHARLOTTESVILLE, VIRGINIA 22902





RETRACTILE COMMUI’!C:i’T!O’:’! COIL

Retracted Lengths 2 & 4 Feet Extended Lengths 12 & 25 Feet

DESCRIPTION: Multi-conductor communication cord manufactured with extra flexible #23
AWG-21/36 tinned soft cadmium copper for maximum flex life. lisulated

with rubber for communication circuits of maximum 120 working volts.

he overall jacket is a specially compounded cured neoprene jacket giving
long life to the retractile cord.

APPLICATION: Used in commun cation equipment, such as telephone car carriers, mobile

radio equipment, ham operations, head sets, citizen band units and radio

transmitter to receiver head sets, communication cords eliminate hazards

and inconveniences caused by tangled straight cords.

-. 5(:

--’’;"] 21:36 3,4" .215’"

681/2 1- i;[ii,4 3 23 21/36 120 13.’ 16" .220"

682/2 ;Z.:4 4 23 21.36 120 ]5, 16" .250",,,
83/2 --{ 4 5 23 21.’36 120 1-1 16’" .285"

684/2 684 4 6 ’23 21,36 120 ]’l’r8

685/2 ’’685 4 7 23 21.36 1#0 1-1.’4’’ .320’’

COLOR CODE
OF CONDUCTORS
Black 5--[]lue

2--White 6 --Yellow

Red 7-- Brown

4--Green

etracted Lengths 2 & Feet Extended Lengths 12 & 2 Feet

DESCRIPTION: Same as above, except that fielded re mdividually shielded
with a cadmium copper shield to elimina exterm rference.

Shield can be plctaded for direct solderm connections.

APPLICATION: Same applications as above, but where a shielded conductor is needed.

( 1-23 21 36 120 U,shielded ,," .240" Black

1-24 41 "40 75 Shielded White

1-24 41 ’40 75 Shielded White

4 2-23 2i/36 120 Unshielded 1" .270" Red & Black

2-24 41/40 75 Individually White & Green
Shielded

MINIATURE RET,RACTILE CO,%’tMUNIC’]’IOINt CORD’,

Retracted Length 2 Feet--Extended Length 10 Feet
DESCRIPTION: A small diameter plastic cord with stranded tinned copper conductors for

maximum flexibility, insulated and jacketed with polyvmytchloride. Each
cord is available in a 2 ft. retracted length with a 6" straiht lead on each
end and extends to approximately 10 feet.

APPLICATION: For low voltage power and communication equipment where miniaturization
is required due to space and weight limitations.

"" 19,40 0 5 lo0

Ees 4 28 940 0. 00

For 3 COnductor, 4 conductor will) lead unused

COLOR CODE l--Black 2--Wlite
3--Green 4--Red

OF CONDUCTORS





Series 100
TYPE 185 EDGEWISE PANEL i  ETERS

Horizontal Type 185

Vertical

meter with

Type 185 3 stack mounted. Type 185 2 stack mounted.

NOTE: Mounting hardware is not included. See bottom of this page to order.

Features: Completely shielded case. No special cali-
bration required for panel material Dust-tight
cases Stack mounting of meters is possible with
all sides of meter case flush Optional bezel and
mounting bracket for 1-, 2-, or 3-unit stack Zero
regulator provided m rear of case.
SPECI FICATIONS
Accuracy: D-c meters-+2% of full scale. A-c rectifier
type-+3% (60 cycle sine wave at 25C).
ANSI Specification: All meters meet ANSI Specification
C-39.1.
Overload: Voltmeter-20% momentary and sustained.
Ammeter- 1000% momentary, 20% sustained.
Scale Data: 53 degrees rotation. Length-1.785".
insulation Level: 1800V Rms Hi-pot.
Response Time and Damping: Meets ANSI Specification
C-39.1. Response time: three seconds (max.) for micro-

ammeters; t,o seconds (max.) for all other d-c ratings; and
2.5 seconds (max.) for a-c ratings.
Damping: Maximum of 40% overshoot, minimum damping
factor of 2.5. Mounting Dimensions: See Page 32.

Rolina and
Terminal HIHorizontal Scale Vertical Scale

L__

D-C VOLTMETERS--Zero-lefI Zero-bottom, Self.contained, Linear-scale
I0 ohms/volt

IO k 50-18 01 MTM[ 0-185 013 MTMT
13 T 50-18 01 NDND 50.185 013 NDND
30 0-18 01 NLNL 0-185 013 NLNL10000 Ohmslolt 59-185 01 NTNT 50-185 013 NTNT
I00 50-185 OI PKPK 50-185 013 PKPK
150 50-185 01 PZPZ 50-18 013 PZPZ
300 50-185 O1 RXRX 50-185 013 RXRX

D-C VOLTMETERSZero-cenler, Self-contained 2000 ohms/volt
15-1 2000 50-185 012 NDND 50-185 014 NDND
0-0 Ohms/vail 0-185 012 NTNT 50-185 014 NTNT
150-50 50-185 012 PZPZ 50-185 014 PZPZ

O-C VOLTMETERSZero-left, Zero-botlom. RatedO-I For with
External Resistor. Ca=alog No. dart NOT include reistor. See page19.

600 40 50-185 171 FASJ 50-185 173 FASJ
750 40 50-185 17 FASM 50-185 173 FASM

D-C MICROAMMETERSZero-left, Zero-bottom, $elf-conlained, Linear-
scale

20 2030 50-185 ltl CFCF 50-t85 ]13 CFCF
50 1625 50-185 II1 CYCY 50-185 113 CYCY
I00 1350 50.185 ltl DRDR 50-t85 113 DRDR
500 200 50-185 111 EMEM 50-18S 113 EMEM

D-C MICROAMMETERSZer-enIer, Sell-enl=ined

50-50o [ 1350 50-185 112 CYCY J_ 50-185 114 CYCY
500-500 40 50-185 112 EMEMJ 50-185 114 EMEM

O-C MILLIAMMETERSZere-leI, Zero=ollom, Self-contained, Linear-

40 50-185 I1 FAFA [ 50-185 113 FAFA
5 2.0 0-18 II FXFX J 0-18 I3 FXFX
0ma 1.0 50-18 II GZGZJ 50-185 I73 GZGZ
20 0.5 50-185 11 HFHF / 50-185 113 HFHF
50 1.0 50-185 II HYHY J 50-185 113 HYHY
100 0.5 50-85 11 JRJR / 50-185 113 JRJR
300 0.167 50-185 11 KGKGJ 50-185 113 KGKG
5 0.09 50-185 11 KMKM 50-185 113 KMKM

Terminal Resistance Horlzonlal Scale Vettical SCaleRating and
Ohml Cat. No.Scale* Cot. No.*

D-C MILLIAMMETER$Zero-centIr, Self-contalned

5-0-5 1.0 50-185 1112 FXFXI 50-185 114 FXFX
100-10mo 0.5 50-185 12 GZGZ 50.185 I14 GZGZ
50-0-50 0.5 53-185 12 HYHY 50-185 114 HYHY
500-0-500 0.049 50 185 112 KMKN 50-185 114 KMKM

O-C AMMETERSZero-left, Zero-bottom, Self-contained, Linear-scale

o,. o.o. 15o-la
105 amp 0.0099 50-185 II

MTMT11 MTM 50-185amp 0.0049 50-185

D-C AMMETERSZero-center, Self-contained

D-C AMMETERSZero-left, Zero-bottom, Linear-cale 50 Shunt-
rated. Catalog numbers d NOT include lhnt leads. See page 19.

0am St2.5 ohmscaibrotedJS0-185 121 ECNGJ 50-185 123 CNG
50 amp lforvs, wihtwo-wayJ 50.185 121 ECNT J" 50.185 123 ECNT
300 Jshunt.leodreslstanceJ 50-t85 121 ECRXJ 50-185 123 ECRX
00 of 006 ohms 50-185 11 ECSFI 0-185 123

A-C VOLTMETERS--Rectifier-type 3-percent Accuracy Self-contained,
Linear-scale 1 Ohms/volt

15 50-18 01 NDN 50-185 053 NDND
30 1000 Ohms/volt 50-185 01 NLNLJ 50-185 053 NLNL
50 l 50-1e5 051 NTNTI 50-185 053 NTNT
100 50-185 051 PKPKJ 50-185 053
150 50-185 051 PZPZ 50-185 053 PZPZ

A-C MICROAMMETERSRectifler-type 3-percent Accuracy Self-
contained, Linear-scale

500 985 150-185 151 EMil 50-185 153 EMEM

A-C MILLIAMMETERSRecHfiet-type 3-percent Accuracy Self.cen-
tained, Linear-scale

J 570 50.185 151 FAFAJ 50-185 153 FAFA
5 139 50.185 151 FXFX J 50.185 153 FXFX
lOma 90 50 185 151 GZGZJ 50-185 153 GZGZ
20 62 50-185 151 HFHF 50-185 153 HFHF

MOUNTING HARDWARE
For mounting convenience, mounting kits also should be

ordered when ordering Type 185 Edgewise Meters. The kits
contain all necessary parts for quickly stack-mounting one,
two. or three Type 185 meters, either vertically or horizontally.

These meters can be mounted without bezel or mounting kit,
by means of the four predrilled holes in the meter case, but

the kit results in faster installation and improved panel appearance.
Each kit contains a bezel, mounting bracket(s), speed nuts, and bolts.

Type of Mounting Catalog No.

For mounting one meter only.. 4149K 16G..778
For mounting two meters 4149K16G..779
For mounting three meters 4149K16G..780

FOR PRICES, SEE YOUR AUTHORIZED GE MODIFICATION CENTER, DISTRIBUTOR,
OR GENERAL ELECTRIC SALES OFFICE
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3PEC!FICATfONS, PRICE3 ’q SPECIFICATIONS, PRICES

SPECIFICATIONS md:m num o lctte (counting
ACCURACY CLASS S lewes) ve m,
(Snard) l.S rnt of fUle 25; honmct, 30
pan for d-e horizontal and vel and elty--Dlinr

REPEATABILITY
(Optional) Refer Comply 2 rcent off le
Suppresd.zero (mechanical) erld

rcent of full-sole Sustn12O rct for and d
A- Reel[flet-tgp Amme nd Weft- volm. 120 percent for 8 houri f

(Standard] and d-c
2, cent 0-cyde sine t Momeny]0t ratct ap-

INSULATION LEVEL
OGrangO0 volts
Hi-Pot--S000 volts terminals to

for rainute
MOUNTING POSITION
degrees From horizontal veinal is

standard. I other mounting angle is
essary, then angle be specified and
instrument calibrated for the spedfied

MOUNTING
Semi.Sush

25C

SALES [STANDARD]
Ran;cs--(ee Ratings, Standard)
Le.h--.S inches

Neral--Black

Ner hht-- !-inch

plied for I0 consecutive intccvals of H OPERATING ENVIRONMENT
econd with one-mlnute interval btwee. Temperature (Standard) F to +150 F
successive applications for and d-c

Mechanical overload
momentasy overload for

RESPONSE TIME
A-c--4 seconds maximum
D-c2.5 seconds maximum

DAMPING
(Standard)--Nominal overshoot except
ratings listed blow. S0 microampere-

illurnation--Refer Company
Number soale divisions--I00 maxlmum mil!ivolts--20 percent.

PRICES
A-c Voltmeters

A-c Ammeters

PressurAtmospherlc
Shock--S0
Corrosive ’umes, salt-pray. Rder to
Company

Exploslon-proof (Standard)--No
Maximum magntlc field without exter-

nal shielding
(Standard)--D-c a-. gauss for 3

percent accuracy
critical; milliampere---6 percent; 50 (Optlonal)--Refer to Company for

recom-mendations to mlnlmie

A< Ammeter

g

Burden Data

5oAMPER|, 60.CY| CSCUIT

SPECIFICATIONS leo.to)

cam
Materlal--Base high impact
Finish (Standard) Spray painted
Color (Standard) Aluminum

(Optional) Black
Point color--White
Window and casLexan
Magnetic shielding--D-c, self-shielding--

A-c, soft iron ahlelds
Gakcted (weather resistant) available
Typa Terminals-Stud type

Shipping and Storage
Net weight
D-c--18

Shipping dght--
Standard D-c- 30
MIL bg pack D-e-30

Shipping Container Size

D-c Ammelees

Skunl-aled’iSO.mv nthecwise specified

D-c Voltmeters
SELg-CONTAINED# COS| MAGNET O’ARSONVAL TYPE, OHMS/*.,. ’;=;.’ .,

’O 30 60 0 120 150 ,

D-c Milliammeters

D-c Milllammeters and Millivoltmetes

Normally in factory stock.





PRS.’.E SENSTNG ELE:..:E.:T.

V -z:’,, ,’L’,.’:?:ENT TZ,.’.;NERATURE: ,,.0 F.

AD.:UT?.:EXT :.’g.:S: c:’e’:,s on top e[ control cn.se.

MOL’NT;NG
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TECHNICAL DATA: PRESSURE SWITCH
WITH FIXED EXTRA LOW DIFFERENTIAL

REAR VIEW

AF:PROXIMAT2 DI.’,.,.ENS!ONS tN INCHES.

PN
800100-02
BO0iO0-OI
8-02
6O0395-01
890101-02
80010!-01

600399-01

D2Awi4

METfGC EOLXVALENT
,G,. PRESSURE

0.14 u., 1. (;5 SO. 35 :. :;. 5 ,5

0.70 t, 10.0 225
1.40 to 20.0 350 -!
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A iO{"’-- Bulletin 830 pressure con-

jT"’ are compact, reliable, and inexpensive

.-Cs designed to start and stop motors

lrivlng water pumps or air compressors used

in domestic, commercial, and industrial service.

They can be used to operate small pump

motors direct, or as pilot devices to opercte

motor starlers which control larger motors.

For low pressure service, two ratings are

available as listed in the table below. For high

pressure service, only one rating is available.

C0SRUCO[ The Bulletin 830 pressure

controls are equipped with a handy slip-on

cover slmpllfhg installation. The contoct

blocks are double pole havin silver contacts

wlththe terminal screws eas;ly accessible for

wiring and can be removed or replaced

wlthout affecting the setting. These controls

are supplied as standard with two condult

holes. All interior metal parts re zinc plated

and chromated for corrosion protection. The

enclosure is also treated to resist corrosion

and in addition, has a primer coat, plus c

glossy gray baked enamel fiMh.

pJSTO ,Uo When Bulletin 830

pressure controls are used on reciprocating

pumps where pronoun.cad sure es are .n-

,tared, Catalog Number 830-N3 pul:.o-

plug shodd be used. pdsation plug ao

helps to displcce sediment deposits that might

fleet the action of the control. It can be easily

,noved or installed in the field with a ’"
splnlite wrench. Lit price is S0.0 each. Sok{

only in standard package of 25.

LEASE VILVE The Catalog Numbcr

830-C5234, designed for air compressor service,

is equipped with a 2-way release valve o

exhaust olr in the line belween the compressor

and the tank when the contacts open. Com-

pressor motor can then be slatted unloaded.

A" NI?L Catalog Number 830-N2 Nipple

is used to change the stcmdard Y4" internal

pipe thread connection to n " external pipe

thread. LM price is $1.40 each. Sold only in

standard package of 25.

[-0TE " internal pipe thread is standard

or the pressure connection. Other types nnd

slze of connections are available on quantity

orders.

OROERIt.IG IR0RATIOt Specify the

catalog number selected from price table.

185

Coklog Humber 830-A22]0

Ca,roO Number 30-C5204

fnximum H0rsqmcr Rtings

Standard Facluy Settings fl-n.zu r, u

Faclor Sellmas Cul In 125 PSI Cul-Out

The differential ]s equal to lhe cut-out pressure minus lhe ul-in pressure.

Example: An 830.A2200 with ul-oul selt]ng of

minimum cuUin pressure of 20 PSi up to o moximum cul-in pressure of 25 PSI. 1he

830-A2200 is tectory sel 1o ul-in ol 20 PSI and cul-out al 40 PSI.

Cololog Number 830-N1 ubber grommels are voiloble for lhe 830-A2210

or 830-A2200. [isl pic ]s $0.20 ech. Sold only in standard pcko.ge of 25.

Ship.
Weight
in Lbs.





KH
SERIES

_2]

KHP KHS
Enclosure detached

"i"

KHU U/L File E22575
CSA File LR 15734

GENERAL PURPOSE
3 AMP MULTICONTACT
AC or DC SMALL RELAY

ENGINEERING DATA
Only slightly larger than a cubic inch, the KHP and KHS Series
AC and DC relays add a new dimension in reliability to electro-
magnetic switching. These miniature relays are specifically
designed to meet the exacting requirements of data processing,
computer, process control and other applications.

The KHP Series is offered with nylon dust enclosures in either
natural or in various colors. The KHS Series is furnished in hermeti-
cally sealed metal cases. KHS frame should not be grounded without
consulting factory for load levels. KHC relays are identical with KHP
relays except for having pnnted circuit terminals.

The KHU. ono of the smallest 4-pole relays recognized under the
Component Program of Underwnters Laboratories, Inc. and Cana-
dian Standards Association, is a companion design to the KHP
Series. The contacts are rated 1/10 HP, 3 amps, 120V AC: 3 amps,
28V DC, resistive. Several design variations applied to the KHU
result n relays hawng different designators. These are:
KHX U L recognized for opposite polarity ratings.
KHE Same U L recognition as the KHX Series but with printed

crcut terminals.

KHF Same UL recognition as KHU Series but with printed circuit
terminals.

For quick selection of features available for KH Series relays,
please refer to the Ordering Guide.

Spacings provided for KHU Series relays are 1/16" through air
and over the surface of insulating material and are maintained be-
tween an uninsulated live part and an uninsulated live part of opposite
polarity and the grounded frame.

GENERAL:
Insulation: Molded high-dielectric material.
Initial Breakdown Voltage: 500 volts rms 60 Hz.
Temperature Range: 45"Cto +70’C.
Time Values: Please see chart of Time Values for Standard

Relays
Approximate Weight-" 1.6 ozs.
Terminals: See Ordering Information.
Mountings: =3-48 stud, sockets with printed circuit or solder

terminals, or bracket plate with 6-32 threaded stud.
Enclosures: Please see Ordering Information. Cover colors are av-

ailable in black, red, blue, yellow, and green by special order.

CONTACTS:
Arrangements: 2 Form C (DPDT), 4 Form C (4PDT) or 2 Form Z

(DPOT-DB).
Material: Gold-flashed silver is standard. er cadmium-oxide.

gold-alloy and palladium contact materials are available.

Rating: Standard Contact Material: Gold-flashed silver. Rated
3 amps at 30V DC or 120V AC, resistive.
Also Available: Silver-cadmium oxide, rated 3 amps at 30.___V
-nductive. Used for weld resistant and non-
sticking characteristics. Palladium, rated 3 amps at 30V DC
or 120V AC. Gold Alloy, for low level applications up to 1.0
amps at 30V DC or 120V AC, resistive. Bifurcated contacts,
rated amp at 30V DC or 120V AC, resistive.

Expected Life: Electrical: 100,000 operations min. @ rated load.
Ratings are based on tests of relays with ungrounded frames.

COILS: (See Coil Data Chart.)
Voltages: to 120 volts, AC, 50,60 Hz.

to 120 volts, DC.

Power@25C: AC: 1.20 volt-amperes nominal; .550 volt-

amperes minimum.
DC: 0.5 watt minimum operate; 0.9 watt nom-

inal; 2.0 watts maximum.

Pick-up @25C: AC: 85% of nominal voltage.
DC: 75% of nominal voltage.

Duty: Continuous.

COIL DATA FOR KH SERIES

DC COILS

Resistance in Nominal
Ohms 10% @ Inductance

25C in Henrys
Nominal

Voltage

6

12

(C)
00

t2o

40

160

650

2,600

11,000

11,000

.08

.28

1.0

4.5

13:5
17.0

AC COILS

Resistance Nominal
in Ohms AC Current

15% in mA

10.5 2O0

43 100

160 52

668 25

3,900 11.0

NOTE: For 220 and 240V AC or DC, use series dropping 5W resistor.

TIME VALUES FOR STANDARD DC RELAYS*
"Does not Include bounce times.

Nominal Voltage @ + 25C Time Values

Pick-up time 13 milliseconds

Drop-out time 6 milliseconds

/<’up

10





ES50077

ENGINEERING DATA

KUP Series relays have been egineered for reliability, ease of installation and an
excellent cost-to-quality relationship. KUP Series flt several types of custom nylon
sockets, making the series convenient plug-in relays.

Standard relays are furnished with .187"’ terminals.

Clear polycarbonate dust covers are used on the KUP Series relays. It is plain, for
use when the relay is mounted in a socket. A hold-down spring can be furnished for
socket-mounted KUP Series (not applicable to screw terminal sockets).

Reliability and long life of the KUP Series are enhanced by long contact arms and a
unique method of staking the stationary contacts, as well as barriers molded into the
front. All are rated IO amperes.

KUP Series relays are recognized under the Cc]iponent Program of Underwriters’
Laboratories, Inc., File No. E22575 and Canadian Standards Association, File No. 15734.
Only standard KUP relays are inc)uded. Any electrical or mechanical deviations from
standard relays are subject to re-examination by U/L and CSA.

SPEC IF ICAT IONS

CONTACTS

Arrangements= Please see chart, Page
Material: .jJer-cadmium-oxide is standard.

1/4H.P.’IovAc, I>3 H.I.’240VAC,’IO amps @ 28 VDC or 240 VAC: 80% P.F.

CO LS

Voltage: Please see chart, Page 3
Power: DC: 1.2 warts, AC: 3 poles 2.7 VA
Resistance: Please see chart, Page 3
Duty= Con: inuous
Treatment= Centrifugally impregnated with high quality electrical varnish.

TECHNICAL DATA DAW

POTTER & BRUMFIELD KUP SERIES RELAYS DGL

CONSOLIDATED ELE TRIC COMPANY
141 SOUTH LAFAYETTE ROAD ST. PAUL. MINN. 55107 ).---

ES5OO77

GENERAL:

Description: Versatile, low cost ID amperes general purpose relays.
Insulating Materials: Molded phenolic.
Initial Insulation Resistance: IOO megohms minimum.
Expected Life: Mechanical: IO million operations.

Electrical: IO0, O00 operations min. @ rated load.
Initial Breakdown Voltage: 1500 volts rms 60Hz between all elements.

60Hz between open contacts.
Temperature Range: KUP enclosed: AC:

to 45C3 poles^-qSC
DC: -5C to +70

Time Values: (approx.): Operate: 15 milliseconds
Release: IO milliseconds

eight: KUP enclosed relay 3.0 ozs.
Operate: AC: 85% of nominal voltage @ 25C.

DC: 75% of nominal voltage @ 25C.
Enclosure: Heat and shock resistant, clear plastic polycarbonate.
Terminals: .187" standard.

500 volts rms

ii [: TECHNICAL DATA IOAWN ’’IS,ONO
POl I/_IR & BRUHFIELD KUP SERIES R[LAYS DGL

;(] NSOLIDATED ELECTR.C CJ.,1, ANY :"’.’" "l ’.-.
DRAWING NO

E550077





AC COILS (50/60HZ) PART NO.

DC Nora r,a

Voltage Resistance Current In 3
50/60Hz In Ohms H iamperes Form C

24 72 5 800057-O1
120 700 24 8OO057-O2
240 7,2OO 12 8OO057-O3

c E. c-oDC CO LS PART NO.

DC Nom nal
Res Is tanc%e Current In

Voltage In Ohms Milliamperes Form C

12" "120 I00 8OO057-04

24 472 51 800057- 05

TECHNICAL DATA
POTTER BRUMFIELD KUP SERIES RELAYS

CONSOLIDATED ELEC.TRIC COMPANY
141 SOUTH LAFAYETTE ROAD ST. PAUL, MINN, 55107

C1RITDGMS

Form C Form C

Ac DC
RELAYS RELAYS

CHECKED





BULLETIN 6.8-1B

CLASSD10 DISCONNECT SWITCHES*
600V-Without Service Entrance Rating

Switch
Rating
Amperes

3O
6O
100
2OO

Max. Horse Power Ratingt
200-

120V 240V 480V 600V

5 10 20 25
10 20 40 50
15 30 60 75
25 50 100 100

Cat. No.

D10S1
D10S2
D10S3
D10S4

List
Price

S 35.60
38.60
60.00
114.00

600V-With Service Entrance Rating

Switch Max. Horse Power Rang_t___;
Rating T-" 200- List

Amperes 120V 240V 480V 600V Cat. No. Price

30 5 10 20 25 D10SIH $ 42.70
60 10 20 40 50 D10S2H 46.30

1oo 16 30, 60t 75 D10S3H 720O
200 25 ,0 100 100 DlOS4H 137:00

"Fuse chps not included.
tNon-fused rating. With fuses, rating depends on fuse size.

CLASSD11 HANDLE OPERATING MECHANISM
Rotary Handle Operator Kits-Door Mounting
NEMA or NEMA 12 For MC Switches)

Description Size Depth-Inches Cat. No. Price

ableDepth . au’u 6-3/16--16-5/8 Ol13F2 12.00 [j
Stanr ePt %6

CLASSD11 AUXILIARY ELECTRICAL INTERLOCK
For Mounting On 30A-2A Oisonnect Switch@

-Nlv Open mN0 /S2.00
Normally Closed DllNC 12.00
Normally Open and Normally Closed DllNOC J 16.00 -2 Normally Open D11N00 / 16.00

2 Normly Open and 2 Normally Closed D11N0C2 20 00 .
ne block per switch

High 12T rating: The I-T-E switch meets automotive and

heavy industry requirements. (See Interrupting and
Withstandability Ratings on reverse side.)

Longer contact life: Quick-make, quick-break, cam-trip
and spring-loaded action throws the switch into ON
position under pressure-provides a quick-break when

switching to OFF position. The double-break contact

principle also assures longer contact life and exceptional
interrupting capacity.

Visible contact indication: Clear ON or OFF markings
plus actual contact positions are both visible through
pole "windows."

Fuse-mounting flexibility: Fuse clips are mounted on

top of the switch, providing a compact unit. Inter-
changeable fuse-clip kits are available for quick adapta-

tion to other ratings.

Dead-front construction: When the switch is in the OFF
position, all visible current-carrying parts are de-

energized, thus providing additional safety for

maintenance electricians.

Auxiliary interlocks: One-or-two-pole interlocks can be

added to the disconnect when required.

CLASSD12 FUSE CLIP KITS

D10 Fuse-Clip Rating

Switch Size Ampere AC Volts
No Fuse

30A

0-30
0-30
0-30

31-60
31-60
31-60
61-1 O0

250
600

J F use

250
600

J Fuse
250

60A

No Fuse

31-60
31-60
31-60

61-100
61-100
61-100

250
600

J Fuse

25O
600

J Fuse

No Fuse

Cat. No.

D12C01

D12C21
D 12C62
D12CJ1

D12C22
D12C62
D12CJ2
D12C23

D12D02

D12061
D12D22
D12D62
D12DJ2

D12D23
D 12D63"
D12DJ3
D12E03

61-100
61-100
61-100

100A 101-200
101-200
101-200
2014OO
201400

600
250
60O

J Fuse

250
60O

J Fuse
250

J Fuse

D12E62
D12E23
D12F63
D12EJ3

D12F24
D12F64
D12FJ4
D12F25
D12FJ5"

No Fuse D12F04

--1-i0 -60--0--- D12F63
101-200 250 D12F24
101-200 600 D12F64

200A __101-200 J_FU.se D_!_2FJ4.__
201-400 250 D12F25"
201 400 600 D12F65"
201-400 J Fuse D12FJ5

=Cannot be used with service entrance rated switch.

DISCOUNT SCHEDULE T

List Price

$ 1.00

2.00
3.00
6.00

3.00
6.00
7.00
8.00

3.0O

3.00
3.00
5.00
7.00

8.00
14.00
13.00

5.00

6.00
10.00
11.00
14.00

13.00
15.00
17.00
23.00
28.00

10.00

11.00
13.00
15.00

.17.00
2.00
36.00
28.00





MC SWITCH INTERRUPTING
AND WITHSTANDABI LITY RATINGS

Switch Rating
Amperes

Interrupting
Rating Amperes
Symmetrical

600V AC,. 3 Phase

1,200

60 1,800

100 2,000

2O0

NOTE:

3,600

WithstandabiliW 12T
(amperes2 seconds)

1.28 x 706
2.62 x6
5.25 x0

These switches are for motor circuit applications.

LUG DATA

Switch Number

500

Wire Range Wire Type

_
---7 --/

VARIABLE DEPTH
HANDLE KIT

DIMENSIONS
SWITCH DIMENSIONS IN INCHES

Sw,tch
A C D E G H L’"

sizl [
/16r4/3 .r; /8{3 15-/32 6" "]-5i32 1t "]3/32" 7:76 3q14 ":33’4.11/32

I 927132"51i32[83116 45/8 "5.31i6*313116;2.11116’511’15116"436"5 164"4.27132

ax, geplh with largnsi fue.
Depth including insulating barrier on service entrance switches.

HANDLE INSTALLATION DATA

15
32

16

DIA., 2 HOLES CENTERLINE
OF HANDLE
AND SWITCH
OPERATING
SHAFTS

SWITCH DIMENSIONAL SKETCH

F

CENTERLINE OF SWITCH
OPERATING SHAFT





DESCRIPTION.
The ACTION PAK .2100 Series Process Con-
trol. Modules accept a DC process-variable
input, and provide a DC process-contr011
output with proportional action (single
mode) as needed to maintain the process
at setpoint. Proportional action pro-
vides output increases and decreases in-
versely proportional t6. input errors.

ADJ-dS4ENT PROCEDURE

1. Initially set GAIN control fully
counterclockwise, plug module into
the system and set the SETPOINT
as desired.

When the system com6s up to setpoint,
increase GAIN clockwise until system
oscillations just begin, and then
back off until the oscillations just
stop. .;

PROGRAM INPUT (AP2!03/8)

SPECIFICATIONS

INPUT II.EDANCE
DC Voltage in: IOk ohms
per volt "in.

ACTION ORDER NO:
DATE:

[,,..

’,!);. l ,o,,,,:

’l h.=..’.. )’1,;

ZERO AND SPAN ACCtTRACY D-PROGP,2...D SETPO!iTT
Withfn i’ o’f span (f"ad.- "OLIV or O--+/-O,/ upon re-
tory-set). (Each adjus- quest (AP4$O0 Series

DC C[rrent In: 200-400mV table over 15 of span, compatible.)
shunt, typical., typical.)
PROPORTIOi’;PJ BAND
’l-lOD of span, adjust-
able..(Consult factory
for other adjustment
ranges. )
OUTPUT DRIVE
C’ C’-r;-en out-drives up

SCALE GFtaDUAT!O.N
"(Top-bioun-ed and-Remote
Potentometer) 0-i00.
(Consult factory for
other scales.)

to 500ohm load. (250 ohm SETPOINT oO_hT_.O:.:ETERT
lO-50r0A output)DC Voltage..emoe oen. )’
out-max, current lOmA. iK ohm. (LDI00 Linear
REGULATION Dial and DDIO00 !0-turn
Rc[Sulahed for line vari- Digital Dial access.
ations of-+ 10%. available.)

AC L!h C0).ATIBILITY
]Jirdct I20VAO, 50-;i GO}{z
line (2OVAC available’

GROUND
-wl6 floating powery
usiflg ground for elec-
trostatic shield be-
tween primary and sec-
ondary.

POWI D.I’

.USER INFOK).t.VflON StlEET

/uzs2 00-0 #ns rum,en s co,, #no





ADJUSTMENT PROCEDURE

Initially set GAIN control f’ul] courerclockwise, p,lug module into the

system, and set the SETPOINT as desired,

2. When the system cos up to setpoint, increase "GAIN clockwise until system

oscillation just begins, and then back off to just stop the oscillations.

BLOCK D WG DG

.kl

rPJ ’ .q1 "" - I

;RINTED IN U.S.A.

.,.: , -,.. ,, . .
Z969 Engineer not, d, San Diego, Calilomia

/ .IWX: 9’0 335-203"0 Phone (714) 279-5726





o

Zero, eau. end de&riband (difgerentil) calibra-
tions ae all screwdriver dJutable and access-
ible throush the top of the module. La poe=r
and sround are cmpletely isolaCed greta the
)4odulets other cfrcutts; this allos control of
any valva5otor supply l&n Cat requires isolation
from line poer end Kround.

ACTION ORDER 0:
DATE:

&pply a mid-range ccrol lnl, and allo,’ valve sici o aabile; adjust
D clise Co inda val oscilci, Cn back o Co Just stop oscill-

&pply a val gully-:lo crol . nd all velva siti to stabilize;
JC ZO to Iab1 walI ac gully-closed.

ply a val gully- crol =. d all valve lilon o sile;
J SP o Iabile valve poii a fully-od.

SPAg: z.15 of span.
D’r,,lVl: l-2b of span.,

RagulaCzd o variatix)ne o
up o IOZ.

UR I,IFO.TIOI tEET
U.3200-00

:.  cHen ins r rnen  
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mBTaTRnnlc" 2000

CORDER
SPECIFICATION SUMMARY SHEET B220-13 d

INPUT
Voltage: 0-5 Volts DC into 700K ohms

1-.5 Volts DC into 1.33 megohms
0-10 Volts DC into 375K ohms

10 to 0 to -f" 10 Volts DC_.into 300K ohms
Current: 4-20MA DC into 250 ohms.

10-.50 MA DC into 100 ohms.

NUMBER OF PENS
1, 2, 3 pen (Red, blue, and green respectively).

TYPE OF OPERATION
Null balance Serve system.

ACCURACY
__.0.5% of full scale better.

DEADBAND
O. 3 % of furl scale better.

SENSITIVITY
0.15% of full scale better.

ZERO ADJUSTMENT
Vorlable 10%.

SPAN ADJUSTMENT
Variable 10%.

RESPONSE TIME
Less than 3 second full scale--standard.
Less than 10 second full scale-optional.

!LA4VE HUMIDITY
10 to 90% RH; (40-100CF) storg, S to 95%RH.

10 to 50% RH. (40-120’F)

AMBIENT TEMPERATURE
40 to 120F.

STORAGE TEMPERATURE
--40 to - 165F.

CHART DRIVE
Synchronous Motor 24 Volt AC 50/60 Hz.
Standard: 1, 2, 4 inches/hour and I, 2, 4 in./mln.
Optional: 2 speed chart drive (60 to Ratio) on-off switch.
Chart Tear-off Standard.
Chart drive on-off swltch--optional.
2 speed chart drive--60 to ratio--optional.

CHARTS
4" Strip chart (see Y1980).

SCALE

PENS

0-100 Standard
Optional (See Y1990).

Cartridge type with pen lifters.

POWER REQUIRED

24 Volt AC 50/60 Hz. 3 watts (chart drive)
24.5 Volt DC; 120 3 watts per pen.

POWER VARIATION
24-28 Volt DC at rated specifications
22.28 Volt DC extreme.

POWER SUPPLY EFFECT
0.1% per volt variation.

WEIGHT
10 pounds.

SIZE
4.4" wide 6" high 16" deep.

MOUNTING
0 to 30 from horizontal.

ALARMS
Optional: Single dual for each pen,electronlc type.
Repeatability: 1%.

Range Adjustability: --.5% to -k100.5%.
Contact Rating: 30 volts AC DC 4’! amp.

Input Impedance: >500 K ohms.
Relay Action: Normally energlzed--fall safe standard.
Deadband: "_1% of full scale.
Power Required: 24.5 Volts DC at 55MA DC for single alarm

96MA DC for dual alarm. Rated 24-28 Volts

DC.
Ambient Temperature: 0--150F.
Temperature Effect: -.02%/F.
Response Time: 200 millisecond.

Power Supply Effect: 0.1% per volt of change.

Bristol Division
BRISTOL ROAD, WATERBURY, CONNECTICUT 06720 (203) 756-4451

AMERICAN CHAIN & CABLE COMPANY. INC.

CABLE COMPANY, INC,.

PRINTED IN U.S.A.





ITlP-TaTRDrilc"  ooo
RFCORDF:R SPECIFICATION SUMMARY SHEET

MAKE-UP OF INSTRUMENT MODEL NUMBER

271 I-

One
Two 2
Three 3

INPUT SIGNAl. PEN #1
1-5 Volts DC
4-20 MA DC 2
10-50 MA DC 3
0-5 Volts DC 4
0-I0 Volts DC 5

10 to 0 to - 10 Volts DC 6

INPUT SIGNAL PEN #2
None 0
I-.5 Volts DC J
4-20 MA DC 2
10-.50 MA DC 3

0-5 Volts DC 4

0-10 Volts DC 5
10 0 to - 10 Volts DC 6

INPUT SIGNAL PEN #3
None 0
1-5 Volts DC
4-20 MA DC 2
10-50 MA DC 3

0-5 VoJls DC 4
0-10 Volts DC 5

10 to 0 to 4 10 Volts DC 6

CHART DRIVE
inch/’rnln 60 Hz 101

2 inch ’m;n 60 ’Hz 102
4 inch/mln 60 Hz 103

’nch/hr 60 Hz 104
2 ;nch,’hr 60 Hz 105
4 inch/hr 60 Hz 106

inch/mln 50 Hz 107
2 inch/mln 50 Hz 10E
4 inch/mln 50 Hz 109

inch/hr 50 Hz 11C
2 inch/hr 50 Hz 111
4 inch/hr .SO Hz 112

Dual inch rain--1 inch/hr 60 Hz 201
Duo/ 2 inchmin-2 inch hr 60 Hz 202
Dunl 4 inch’min-4 inch hr 60 Hz 203
Dual inch mln-1 inch/hr ,50 Hz 204
Dual 2 inch min-2 inch/hr 50 Hz 205
Dual 4 inch mln--4 inch/hr 50 Hz 206

00
PEN RESPONSE

L. 3 second, std.
/ 2 10 second, opt.

CHARTS
-R" See Y1980

SCALES
Q 3 pen
P 2
N

See Y1990

Alarms Pens 2 & 3
O0 None
01 #2 None-3 One
02 #2 None--#3 Two
10 #2 One--#3 None
11 #2 One-#3 One
12 #2 One-#3 Two
20 #2 Two--#3 None
21 #2 Two--#3 One
22 #2 Two--#3 Two

Alarm Pen

Umbilical

I( None
General Purpose

"2 intrinsically Safe

Chart Drive Switch
0 None

On--O
2 2 Speed Slow-Fast

App(ies only when used in

F.M. approved loop configura-

tion.

BE20-13d

OVERALL DIMENSIONS

16

DIA. CONDUIT KNOCYOUTS
ELECTRICAL CON ECTIONS

SIDEtTOPAND BOTTOM

JREAR
PANEL MTG.

THESE DIMENSIONS ARE COMMON
TO ALL HOUSING CONFIGURATIONS

[-ANI:L CUTOUT I-hl OIS1TANCF
IBETWEEN EDCF.
IOF ADJACENT
JPAN EL CUTOUT
Lo BE 2"

(e SCREWTYPE
pANF/ MTG

PANEL THICKNESS
UPTO

Bristol Division
BRISTOL ROAD, WATERBURY, CONNECTICUT 06720 (203) 756-4451

AMERICAN CHAIN & CABLE COMPANY, INC.
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 OU IN $

FEATURES

Compact design.
Design flexibility.
Simple installation.
Stackable mounting
Space saving.

DESCRIPTION

The Metatronic 2000 Housings designed to physically
support and to furnish the customer terminal section of the system
for either panel mounted relay rack mounted units. All o( the
Metatronic 2000 controllers, stations, recorders, indication and func-
tion modules be mounted in these housings. These housings are

available in one, two, and eight bay versions for general purpose
applications. The compact design aflows up to eight instruments in

19 relay rack with only 16 inches overall depth. This makes panel
space saving standard und makes panel design completely flexible. The

and two bay units also available in side by side stackable
models for custom panel installation.

MODEL NUMBERS

2700-10Aol
Single unit housing is used for any ,Vietatronlc 2000 controller,
station, indicator, and function modules and is complete with

mounting hardware.

2700-10A-! 2
Dua unit housing is used for recorder two controllers,

stations, indicators, function modules. This is complete with

mounting hardware.

2700-10A-18
Eight unit housing is used for up to eight controllers, stations,

indicators, and function modules, four recorders.

2700-20A
This series of housings and two bay units which
be side by side stacked for custom panel configurations.

struments

2700-10A-12
Dual unit housing

2700-20A
Two bay unit

)’,clemork of American Chore & Co|le Co., Inc

OVERALL DIMENSIONS

16

DIA. CONDUIT KNOCKOUTS
ELECTRICAL CONNECTIONS .-"
51DE/TOP AND BOTTOM

REAR
PANEL MTG_

THESE DIMENSIONS ARE COMMON
TO ALL HOUSING CONFIGURATIONS

4
6

,/jit/ 2RIA’lypE
PANEL MTG.

PANEL THICKNESS
oP

Bristol Division





HOUSINGS SPECIFICATION SUMMARY SHEET 1220-20d

16 inches from front of panel.

HEIGHT
Face 7" (includlng side trim).

WIDTH
Face (including side trim).
1. One bay case--3 11/16"
2. Two bay case--5 7/8"
3. Eight bay case--19"
4. Stackable houslngs--1 1/2" (2 3/16" # of bays).

WEIGHT
One bay case--5 pounds.
Two bay case--6 pounds.
Eight bay case--16 pounds.

PANEL CUTOUT DIMENSIONS
I, Helght--6’’4- 1/16"--0
2. Width

A. One bay case--2 15/32" "+’1/32"
B. Two bay case--4 21/32" --!/32"
C. Eight bay case--17 25/32" ’I/32"
D. Stackable housings--9/32" (2 3/16"N) -I/32"

(Nnumber of boys)

VERTICAL CENTER TO CENTER SPACING
1. Relay rack--standard 7" spacing.
2. Panel--mlnimum of 8".

MOUNTING
1. Front of panel.
2. Rear of panel.

MAKE-UP OF INSTRUMENT MODEL NUMBER

Standard Housings

2700-10A-- 00
T-l-

CASE AND SERVICE
One bay General purpose 11 J

UMBILICAL INSTALLATION

Two bay 12 Unmounted-shlpped w/chassls

Eight bay 18 2 Mounted ;n housing.

TYPE OF MOUNTING
Panel mtg. w/4

Panel mtg. w/2 mtg. brackets 2

Stackable Housing

2700-20A- 0

CASE AND SERVICE
One bay General purpose la0
Two boy 10b

TYPE OF MOUNTING
None (See Note 2) 0
Panel mtg. w/4
Panel mtg. w/2 mlg. brackets

UMBILICAL INSTALLATION
Unmounted-shipped w/chassis

2 Mounted in housing.

Note 1: For stack-
ing combination
of and two

stitute the quan-
tity of bay

the quantity of

for "b". Maxi-
number of

bly is 8 without
horizontal sup-
port.

Note 2: For field
enlarqement of
existing houslng
only (no mount-
ing material).

Bristol Division
BRISTOL ROAD WATERBURY CONNECTICUT 06/20 (203) 756 4451

AMERICAN CHAIN & CABLE COMPANY, INC. PRINTED IN U,S.A,

IGC





612/224-9474

CONSOLIDATED E LECTRIC Co.

RIVERVIEW INDUSTRIAL PARK
141 SOUTH LAFAYETTE FREEWAY (HWY. 56)

ST. PAUL, MINNESOTA 55107

March 16, 1976

Peabody Southeast
P.0. Box 7248
Jacksonville, N.C. 28540

ATTENT ION:

SUBJECT:

Mr. Frank Wright
Project Engineer

Jacksonville, N.C., Utilities Expansion, our S.0. 15726

Gentlemen:

Enclosed are n.,ine (9) sets of revised submittal drawings in accordance
with your Mr. R.D. Foster’s letter of !i-25-75, my letter of i-6-76,
and three page notes of meeting at J.Ko Timmons and Associates on 1-8-76.

You will note that we have added Item AA to our Shop Order 15726. This
is a control panel for the two Decant Pumps and their associated three-
way discharge valves. This item was apparently overlooked in the ori-
ginal submittal. Please note that this control system was grouped with
two others in the specifications, paragraph 15J.5., as automatic bubbler
systems. However, since a day or so is normally required to allow the
particles to settle out in the decant basin, we feel it is best to use
a manual control here, with a Model 9G Float Switch for low-level cut-
out. A manual override of the low level cutout is also provided for
pumping out the sludge. A selector switch is furnished for each valve
with "surge basin" and "sludge line" valve position lights. A high
level alarm is also provided, as are high temperature lockouts for each
pump.

We have added descriptive sheets on the various items of instrumentation
used and referenced model numbers on the wiring diagrams and parts lists.
On the sewage filter console, the pneumatic instrumentation is changed
to electronic since the use of electric valve actuators el iminated the
need for air compressors.

The remaining changes in this submittal are as outlined in my letter of

I-6-76. Please return an approved set of drawings as soon as possible,
so that we can proceed with manufacture.

Very truly yours,

Thomas W. Moore
TWM bd

Enclosure

cc: McMahan Co. (l)

Automation and supervisory control systems for municipal and industrial

water supply, waste tr.atment and process applications





25 WATT POWER SUPPLY

FEATURES:

State of the Art Electronics
Compact Size
Overvoltage Protection
Short Circuit Protection
120 Volts A-C Operation

DESCRIPTION:

The 25 Watt Power Supply is compatible with all META-
TRONIC 2000 controllers, stations, recorders, indicators,

and transmitters. This unit is designed to furnish power for
individual control loops and small systems. It operates on

A-C line voltage and has two output voltages. One voltage
output is 24 V. A-C for recorder chart drives, and the sec-
ond voltage is 24.5 V. D-C for the MFTATRONIC 2000 in-

struments.
This unit is protected by a resettable circuit breaker and

output protection for both short circuit and overvohage
operation. The short circuit protection is a current foldback
circuit, and the overvoltage protection is a diode type. The
power supply uses the latest state of the art electronics
and features compact size for smotl system operation. It
is designed to be mounted on any of the standard META-
TRONIC housings, remote-mounted separately, or in the
weatherproof housing.

OPERATION

As shown in the block diagram, the A-C line is fed into a

stepdown transformer. The stepdown transformer has one

secondary for 30 volts A-C and with a tap for 24 volt A-C
also. The 24 volt A-C is used for the recorder chart drives.
The 30 volt A-C has been rectified and filtered and is ap-
plied as positive D-C voltage to the control unit. The
comparator samples the output voltage and compares it

to the reference. The difference between these two voltages
determines the degree of conduction from the control unit.

BLOCK DIAGRAM

A current foldback circuit is used to protect the D-C regu-
lator from destruction by intermittent or continuous short-
ing of the output terminals. The regulator is also protected
by diodes from destruction by voltage transients applied
to the output terminals. The limit of this protection is 4- 100
volts and 100 volts at 3 amps maximum current.

MODEL NUMBER-2OO7-40B

HOU1NG MTD.
TOP VIEW

ASS[MBLY

OF HOUS L) IE
DIA. CONOUIT Z’I. TYPICALcL[A.[Nc[MINIMUM
NOCOUTS
LECTICAL CONNECTIONS

SIDE,TOP BOTTOM
SIDE VIEW

,.,,
I" ’,

OVERALL DIMENSIONS

WALL MTD. VIEW

LUI





25 WATT POWER SUPPLY SPECIFICATION SUMMARY SHEET B220-16 -la

TABLE I--Available Power

24V. A-C Chart Drive
24.5V. D-C Power

(Watts)
24.5V. D-C Current

0

2

3

4

19.6

17.2

15.9

13.5

12.3

8OO

700

65O

55O

5OO

Input Voltage:
Norm’al 107-127 V. A-C Single Phase

Extreme 102-132 V. A-C Single Phase

Input Frequency:
48-62 Hz.

Power Requirement (Input)
41 Watts 120 V. A-C Full Load

Output Voltage:
D-C Voltage--Adjustable to 24.5 V. D-C ---+ 0.1 V. D.C.

A-C Voltage--24 V. RMS Nominal

Maximum Output Current:

(at 107V. A-C min.)

D-C ma. 500-800
A-C ma. 600-0

(at 102V. A-C min.)

350--600
600-0

Output Load Capability (See Table I)

Output Ripple-(24.5 V. D-C)

25 millivohs P-P (Max.)

Regulation: (Including Temperature & Humidity)

Normal Input Voltage (107-127 V. A-C)
1. 24.5V. D-C -: 0.5 V. D-C @ 0 to 800 MA
24 V. A-C -t- 4 V. A-C and 3.5 V. A-C @ 150 to 600 MA

Extreme Input Voltage (102-132 V. A-C)
"1"1"24.5 V. D-C +/-0.5 V. D-C @ 0 to 600MA
24 V. A-C "t- 5 V. and 4 V. A-C @ 150 to 600 MA

Ambient Temperature:
Operatlng--0F to 150F.
Storage- 20F to -t- 185F.

Humidity:
10% to 90% RH (40 to 100F)
10% to 50% RH (0 to 150F)

Cooling:
Natural Convection

Isolation:
All output terminals are isolated from the grounded case.

Terminals: (Screw Type)
Input--L & L and Chassis Ground

Output-+24.5 V. D-C, Signal & Power Return, 2
Terminals 24V. A-C.

Line Protection:
Circuit Breaker--Resettable

Output Protection:
D-C Voltage-Short Circuit Protection (current foldback

overload protection)
Applied external voltage transients

protected to +100V. (with blocking
diodes). Negative voltages clamped to

-1V. @ 3 amps. (normally reverse
biased diode).

A-C Voltage-Resettable Circuit Breaker

Dimensions:
51’6 High x 21/2 Wide x 5" Deep

Weight:
2.5 pounds

Mounting:
1. Wall mounted
2. Side mounted on rear of Metatronlc Housing

3. Weatherproof Case

Bristol Division
BRISTOL ROAD, WATERBURY, CONNECTICUT 06720 (203) 756-4451

AMERICAN CHAIN & CABLE COMPANY, INC.

)AMERICAN CHAIN CABLE COMPANY, INC., 1974

PRINTED IN U,S,A,

/’"
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 50-WATT POWER SUPPLY struments

FEATURES

State of the Art Electronics.
Either 115VAC or 230VAC operation.
Battery Back-up.
Overvoltage Protection--Optional.
60 or 50 Hz Design
Input & output fuse protected

DESCRIPTION

The METATRONIC 2000 Power Supply Pack is small, ,S0 watt power
supply for 8 instruments. The unit is designed to supply both DC and
AC power to the M.TATRONIC 2000 controllers, stations, recorders,
transmitters, and indicators. The two oulputs and the input in-

divld.ually fused for line protection. The unit has battery Elackup
circuits built in; termlnals furnished for battery connections. 1his
power supply operates from llne voltage.

The power supply is available in two models: The 2007-10B is standard
designed for electrical classification of General Purpose; the 2007-
20B is the 2007-10B, except the 20B has crowbar type
voltage protection. Boih units have light to indicate DC power

output.

BLOCK DIAGRAM

OPERATION

As shown in the diagram below, the AC line is fed into stepdown
transforler. The transformer has two secondaries, 24 Volt AC
and the other at 30 Volt AC. The 24 Volt AC is used for the recorder
chart drives. The 30 Volt AC is rectified and filtered and is applied

positive DC Voltage to the control unit. The comparator samples
the output voltage and compares it to the reference. The difference
between these two vo!tages determines the degree of conduction of
the control unit.

If the power supply voltage drops below 24 Volt DC, the battery
back-up circuit rill allow current to flow to the load, if battery
is connected to the proper terminals. On the 2007-20B models, if the
output voltage attempts to exceed 30 Volt DC, Zener diode will
break down and apply voltage to the gate of the thyristor. The
thyrlstor wl]l fire and .hort the output of the power supply and blow
the primary fuse. Thus the load will not be damaged.

TERMINAL CONNECTIONS

@ O-

II. Ol <<., c>-

Trademark of American Choln & Cable Co., Inc.

Bristol Division





50-WATT POWER SUPPLY

INPUT
Voltage: 120 volts AC or 240 volts AC.
Voltage Range: 107 to 127 volts, 214 to 254 volts AC.
Frequency: 60 50 Hz.
Frequency Range: 48 to 62 Hz.

POWER REQUIREMENT
90 watts maximum at full load.

OUTPUT
DC Votage: 24.5 volt -+-0.1 volts at 1.0 amp DC.
AC Voltage: 24 volts +’2 volts AC, 60 Hz.
Maximum Load Current: 2 amps DC.. amps AC.
Total Power (AC -- DC) 50 watts maximum.
Ripple Voltage: 60 PP maximum.
Regulation: 24.5 volts DC ___0.5 volts.

24 volts AC -+-1.5 volts.

AMBIENT TEMPERATURE
Operating -I-40F to 120F.
Storage --40OF to --J- 160F.

HUMIDITY
10 to 90% RH. (40-100F)
10 to 50% RH. (40-120F)

COOLING
Natural convection.

SPECIFICATION SUMMARY SHEET B220-16-2a

ISOI.ATION
The output termlnals are isolated from the grounded case.

INDICATOR
24..5 volt DC output light.

FUSES
AC llne--1.5 amp, 3AG
24 volts AC--3/4 AMP, 3AG
24.5 volts DC--2.0 AMP, 3AG

MOUNTING
Wall panel.

WEIGHT
10 pounds.

DIMENSIONS
6.5" high 10" wide 6" deep.

ELECTRICAL CLASSIFICATION
General purpose.

OVER-VOLTAGE PROTECTION
Optional.

MAKE-UP OF INSTRUMENT MODEL NUMBER

2007--

TYPE
Ge.eraf Purpose

50 4 G.P.
w/overvohage protection 2
150 watts -G.P.
w/overvoltage protection

OB- 00

T. INPUT VOLTAGE
L 120 volts AC
/ 2 240 volts AC, 50 rnodel

1.50 watt3 240 volts AC, model

OVERALL DIMENSIONS

/

) AMERICAN CHAIN CABLE COMPANY.

Bristol Division
BRISTOL ROAD, WATERBURY, CONNECTICUT 06720 (203) 756-4451

AMERICAN CHAIN & CABLE COMPANY, INC. PRINTED IN U,S,A.





INDICATORS
MODELS 2751-10B AND 2751-20B

Buffered Amplifier: 1-5 volts into megohm.
4-20 into 250 ohms.
10-50 into 100 ohms.

SCALE LENGTH
2.875"

ACCURACY

Buffered Amplifier Input: less than +1.35%.
REPEATABILITY

-4-1%

AMBIENT TEMPERATURE
40-|20"F.

STORAGE TEMPERATURE
40 to 165E

RESPONSE TIME
2

TEMPERATURE EFFECT

0300, "F.

RELATIVE HUMIDITY
10 to 90% RH. 40.100"F)
10 to 50% RH z40 120F)

MAKE-UP OF
INSTRUMENT MODEL NUMBER 2751

VARIABLES

Npu1

with

INPUT |

4-20 DC
10 .SO DC Note

tNPUT
None 0
1.5 volt,. DC
4.20 DC 2
10 50 DC Note 3

INPUT SCALE
0.100
Listed (Y1990) I
Special D

INPUT ’2 SCALE
None 0
0 100
listed (Y 1990 E
Special

SPECIFICATION SUMMARY SHEET

POWER REQUIREMENT

Bristol Division
BRISTOL ROAD, WATERBURY, CONNECTICUT 06720 (203) 756-4451

AMERICAN CHAIN & CABLE COMPANY, INC.

B220-15e-1

Buffered Amplifier Input: 24.5 volt DC at 20 DC.
Voltage Range: 24-28 volts DC normal limits.

22-28 volts DC extreme limits.

AUXILIARY LIGHT

Optional two available 24 volts at 24 MA externally
powered (not available with dual inputs and alarms).

ALARMS

Optional: Single dual for each input, available only with
Buffered Amplifier input, electronic type.

Repeatability: 0.1o.
Range Adjustability: --.5% to Jr- 100.5%.
Contact Rating: 30 volts AC DC amp.

Input Impedance: 500K ohms.
Relay Action: normally energized.
Deadband 1%
Power Required: 245 volts DC 40 DC per alarm.
Power Supply Effect. 0.1% per volt change.
Ambient Temperature: 0. 150F.
Temperature Effect: .02%"F
Response. Time: 200 milllseconds.- AUX. LIGHTS [Note 2=

0 NorSe
k.4 O,e
| Two

INPUT #’2 ALARMS

One
Two

INPUT I ALARMS

___j ,0 Nooe
One
Two

UMBILICAL
0 None

General Purpose

NOTE 1: 10-50 DC Available General Purpose unit
only’.

NOTE Not Avodoble with PV#2 Alarms.

AMERICAN CHAIN CABLE COMPANY.

PRINTED IN U.S.A.
-GD





ITi TaT DI IC" :2000
DIFFFRF TI L  RE  URF
TRAN MITTFR

strurn nts

FEATURES

Diaphragm-Type.
Choice of Diaphragm and Body Material.
Continuously Adjustable Zero and Span.
Two-Wire Electronics.

DESCRIPTION

The Metatronic 2000 Differential Pressure Transmitter is diaphragm-
type transmitter designed to differential pressures of 5" H:O to

200 psi. 1he transmitter has adjustable up to 75% of moxlmum

span and span odiustment of 4-to-1 each range. The standard
transmitter has 316 SS diaphragm and carbon steel flanges; how-

ever, wide choice of special diaphragm and body materials is op-

tlonally available. The standard static pressure rating for the trans-

mltter is 3000 psi for all ranges except the two low range models,
which have 1500 psi stotlc rating. Transmitter electronics feature
state of the art design, ollowing for two wire operation They operate

either 24 volt 50 volt DC power depending the output load
required. The electronlcs enclosed in explosion-proof housing.

OVER PRESSURE

Units will meet Underwriters Laboratories 913 "Strength of Part"
section.
Standard operation w;th up to full static either side.
Body tested to two times rated static without leakage.
Body tested to three times rated static with leakage.

MAKE-UP OF INSTRUMENT MODEL NUMBER

2008-30A
T

A. INPUT RANGE

23
1
J5" to 20" HLO

12" 50" H 0
50" to 200" H 0
200" 8C0’" H-O 4
400" 1600" 0 5
50 psig to 200 p,ig 6

STATIC PRESSURE
RATING
1500 ps;g (Note I)
3000 psig 2
6000 psig 3

DIAPHRAGM MATERIAL
316 Stoinless Steel
Nickel 2
Moel 3
Hostelloy "B"
Hostelloy "C" 6

BODY MATERIAL
Carbon Steel
316 Stainless Steel 2
Monel 3
Hastelloy "C" (Note 3) 4
Titanium (Note 3) 5

BOiY BOLT MATERIAL
Steel
Stainless Steel (Note 2) 2

VOLTAGE SUPPLY
24 Volts DC
50 Volts DC 2

CONNETION BLOCK
Standard
Integral Or;rice

Notes: Range & 2 available with 1500
psi static pressure rating only

2 Standard 6000 Body
3 Not available in Range & 2

M. STEAM
TRACING
0 None

With

K. INDICATOR
0 None

J. ELECTRONIC
ENCLOSURE

Designed for, Class Grp. B, C &
D Div. 1, Factory
MuluaJ approved
2 General Purpose
(Exlernal Span adjust-
ment)

H. AMPLIFIER LOCATION
Integral

OPERATION

A sectional drawing of the Metatronlc 2000 Difl:erentlaJ
Pressure Trar, smittcr is shown below. 1he high and low pressure inputs

compress their respective diaphragms which activate the two filled

systems. The pressure differ.nce the two systems is detected
by capacltance-type element located inside the filled systems. "The
change in capacitance is ampliried and conditioned by the amplifier
to give 4-20 MA DC signal proportional to the differential pressure.

This signal is fed back to the force call which balances the system. The

power supply is connected eternally with the output load. The trans-

mitter has 18 inches of two conductor cable for the electrical

nections and " NPT conduit connector. All process connections
,/" NPT female type.

CROSS-SECTIONAL VIEW

CAPACITANCE

!! Bristol Division





DIFFERENTIAL PRESSURE
TRANSMITTER SPECIFICATION SUMMARY SHEET B220-23b

INPUT RANGES
0-5" to 0-20" H20; 0-12" to 0-50" HO; 0-50" to 0-200"
HO; 0-200" to 0-800" HO; 0-400" to 0-1600" HO.

STATIC PRESSURE
1500 ps;g standard for 5" to S0" HO ranges

3000 psig standard for 50" HO to 200 psi ranges
6000 psig optional for 50" HO to 200 psi ranges

BODY MATERIALS
Cadmium plated Carbon Steel--standard; 316 SS, Monel, Has-
telloy "C’, Titanlum--optional.

DIAPHRAGM MATERIALS
316 stainless steel--standard; Nickel, Mone], Hastelloy "B",
Hastellay "C", Tantalum--optlonal.

OVERPRESSURE
To full static rated either side.

SPAN ADJUSTMENT
4to I.

ZERO ADJUSTMENT
Up to 75% of maximum span.

ACCURACY
0.2.5% of full scale output for al ranges from 0-12" HO to
0-1600" HO.
0..5% of full scale output for 0-S" to 0-20" HO Range.
This accuracy includes linearity, hysteresis, and repeatability.

POWER SUPPLY
24..5 volts DC.or .50 volts DC.

OUTPUT
2 wire, 4-20 MA DC into 500 ohms at 24.5 Volts 4-20
MA DC into 1000 ohms at 50 volts.

OUTPUT RIPPLE
0.1% RMS.

OUTPUT TEST POINTS
Standard 20-100 MV.

PROCESS CONNECTION
Standard 2/8 inch center, 1/=" NPT.

CONDUIT CONNECTION
I/ inch NPT.

ELECTRICAL CONNECTION
18 inches of 2 conductor cable--red positive, black negative.

MOUNTING
Wall pipe, (2")

AMBIENT TEMPERATURE
--40 to --200F Electronic; --40 to -250F Body.

DAMPING
Standard externally adjustable.

TEMPERATURE EFFECT
Less than .02% /F.

ENCLOSURE
Exploslon-Proof Design for Class Groups B, C & D Division 1,
Factory Mutual approved and Water tight NEMA 4 Classifica-
tlons.

..OF 2" PIPE

WEIGH1
18 pounds.

OVERALL DIMENSIONS

16

4

LVENT PLUG

7L9
39.

CONN.NPT CON N.- N PT

I) AMERICAN COMPANY,

Bristol Division
BRISTOL ROAD, WATERBURY, CONNECTICUT 06720 (203) 756-4451

AMERICAN CHAIN & CABLE COMPANY, INC. PRINTED IN U.S.A.

CGD





CARD CASES s rumen
814 CASE (3-CARD)

This case has a capacity for 3 CEM cards. The power
supply is self contained, and is removable by ex-

tracting three screws. The case is wall mounted and
is of NEMA IV construction.

SPECIFICATIONS

MODEL:
MY 814MY-Specify 1, 2, or 3 connectors.

POWER SUPPLY OUTPUT:
.- 15V D.C. 200 ma std.
-f- 5V D.C. ;’ 100 ma std.

AMBIENT OPERATING TEMPERATURE:
--20’F to 150’ F.

INPUT:
115V A.C. 50-60 Hz.

814 Case

MOUNTING:
Wall

DIMENSIONS:
8" x 8" x 8"

CONSTRUCTION:
NEMA IV watertig.t piano hinged door, gasketed
with 3 screw type door latches.

813 CASE (11-CARD)

This case has a capacity for 11 CEM cards
providing the loop or transducer power sup-
plies are not used. This case is deeper than
the 811 (2 inches) to accommodate pots,
counters or switches that might be required
on the swinging door.

SPECIFICATIONS

MODELS (Typical):
ME 813 MY, MC 813 MY, MY 813 MY.

POWER SUPPLY OUTPUT:
Two power supply modes available.-plug-in.
1. +/- 15V D.C. 300 ma . std.

-t- 5V D.C. ’ 150 ma !
2. +-15VD.C. ’ 500ma

[Loptiona-- 5V D.C. 200 ma

813 Case

MOUNTING:
Relay rack or panel.

CONSTRUCTION:
19" relay rack. Input and output terminals on rear-

enclosed. 32 std. 64 optional. Terminal block hous-
ing has knockouts. Swinging door with bezel std.

DIMENSIONS:
6z/ H. x 19" W. x 13"" deep from panel.
Front projection ".

FINISH:
Case-dark gray. Panel-beige.
Bezel--dark gray.

*A trademark of American Chain & Cable Company, Inc,

Bristol Division





CASES
SPECIFICATION SUMMARY SHEET M1776-"

810/812 CASE (12-CARD)

This case has a capacity for 12 CEM cards when the
auxiliary power supplies are not used. 12 additional
cards may be added in the middle section behind the
swinging panel, provided no meters, switches or pots
are required. This is because the card case is 2 inches
shallower than an 813 and the cards are almost flush
with the front edge of the case.

SPECIFICATIONS

POWER SUPPLY OUTPUT:
Same as 813

MOUNTING:
Wall

DIMENSIONS:
24" H. x 24" W. x 9%2’" Deep.

WEIGHT:
80 {bs.

CONSTRUCTION:
NEMA IV gketed door with 9 screw type door
latches.

FINISH:
Case--dark gray, panel beige.

ATTACHMENT:
SC 25B-Hinged sw;nging panel--813 style.

811 CASE (12-CARD)

SPECIFICATIONS

This case has a capacity for 12 CEM cards when auxil-
iary power supplies are not used.

POWER SUPPLY OUTPUT:
Same as 813

MOUNTING:
Relay rack or panel

WEIGHT:
15 Ibs.

;"."" T ’

811 Case

CONStRUCtION:
Same as 813 except case is 2 inches shallower.

ATTACHMENT:
SC 25A--Hinged door-813 style.

*A trademark of American Chain & Cable Company, Inc.

PRINTED IN U,S,A.

BRI5TBL o,v,.,o.

WATERBURY, CONNECTICUT 06720

KGA ]AMERICAN MPANY, INC. 1971









Advantages

1. WIDE RANGEABILITY--constant flow coefficients down to unusually
low Reynolds number and velocities.

2. MAXIMUM EFFICIENCY--sustained metering accuracy--hlghest re-
covery.

3. PIPING ECONOMY---shorter upstream runsmminlmum downstreams
requirements.

4. SHORT LAYING LENGTH--compact--light weight--easier installa-
tion-lower construction costs.

5. SUPERIOR THROAT--smooth radius, stable throat no exposed
sharp edges--no channel to clog--no erosion.

6. LOW COST--purchase--installation--maintenance.
7. CHOICE OF MATERIALS Cc’t Iron stainless steel bronze

forged steeI--MEEHANITE---plastics--other materials av

-8. ACCURACY--to within plus or minus /o of actual flow
1/2 /o when laboratory rated--sustained!

9. APPLICATIONS--water, sewage,’isludges slurries, als, stecm
trade wastes, air and gases. M,.NUAL CLEANOUT DE AVAIL-
ABLE.

Comparative

Head Loss

Characteristics

oo

\
THIN PLATE ORIFICE

TO

\

/

STANDARD VENTURI

20

LO OM VENTURI

P/M LO-LOSS TUBE "-----.__._._..__._

0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

DIAMETER RATIO

PERMANENT PRESSURE LOSS OF
PRIMARY ELEMENTS





FULL FLANGED CAST.

Heavy Construction conforming to ASTM, AWWA, ASA and
Federal specifications. The Insert Throat, with internal aver-

aging annulus, is accurately machined with the body. Flat
flange construction minimizes installation and removal labor.
Usage includes metering of sewage, sludge and slurries as

well as clear liquids and gases.

FULL FLANGED--F ED.

A wide selection materials is offer to meet difficult
operating co.nd!tions..e.commended for// er diameter line
sizes to minimize weight and cost. B/eliminating flanges,
this style is adapted to ld-in type ’o suit specific construc-

tion requirements. Equallefficienl with solids-bearing or

clear flows.

INSERTnPLASTIC

Polyester reinforced heavy fibre s mat. The body,
together with the ta d holding ring an internal-annulus
throat are molded an integral unit. S .cial materials
available for hold ring and throat. The Ioc ion shoulder
assures the nece ary concentric centering in pipe. Ap-
plicable where ht weight and cost are factors.

INSERTwCAST OR FORGED

Solid construction in a choice of metals, specially designed
to meter under extraordinary temperature, pressure and ma-

terial requirements. Readily adapted for weld-in applications
by reducing the holding ring. Applicable for small as well as

large line sizes, particularly when minimum weight and cost

are a consideration.





*2

O

T RI

4 5 6
I0 2 4 6 8 IO 2 4 6 8 IO

(RD) PIPE REYNOLDS NUMBER

"LO-LOSS"

Pipe Throat % Laying Length
Size Diameter Head Inches

Inches Loss Full
Length Insert 18.84"

2.85 4.8 13 2Vt .250
6 3.59 4.0 9 8Vt .400

4.29 3.2 8: 7"( .625

3.77 4.7 171/_, 16a .437
8 4.92 3.9 IIA 10 .750

4.73 4.7 22 21 .687
10 6.02 3.9 14 13 1.125

5.71 4.7 25 U., 241 :_, 1.000
1 7.24 3.9 17U, 16 ./z 1.625 2.437

9.21 2.9 1771,; 16r4, 2.875 4.312
6.69 4.7 29 28 1.375 2.062

14 8.28 4.0 23 22 2.125 3.187
10.09 3.2 18aA 17A 3.250 4.875

7.55 4.7 33 32 1.750 2.625

1.54 3.2 217.. 20: 4.250 6.375
12.74 2,6 23 22[ 5.5110 8.250
8.56 4.7 38 37 2.250 3.375

| 8 10.62 4.0 26 25 3.500 5.250
12.83 3.2 24 23 5.250 7.875

9.47 4.7 42 41 2.750 4.125

20 12.05 3.9 28:}( 27: 4.500 6.750/
14.81 3.0 27 26H/v; 7.000 10.500/
5.96 2.6 291/4 281/4 8.625 12.93ff
11.77 4.6 44 43 4.250 6.3/75

94 14.20 4.0 35 34 6.250 9.75
16.80 3.3 31Vz 30, 9.000 1.500
19.02 2.7 3411i 33 12.250 8.375
14.27 4.7 62 61 6.250 / 9.375

80 17.04 4.2 47 46 9.000 / 13.500
19.40 3.6 36Vz 35V, 12.000/ 18.000

.24.00 2.6 42 41 19.500// 29.250

17.60 4.6 71 /., 70b, 9.50(] 14.250

36 22.00 3.9 49 48. 15.000 22.500
25.04 3.3 46: 45: 20.000 30.000
28.50 2.8 51/ 50a.i 27.500 41.250

19.98 4.7 88 86 12.250 18.375

42 25.41 4.0 60 58 20.000 30.000
28.00 3.5 53[:t 51t,4 25,000 37.500
33.50 2.7 61 59 38.000 57.00(I

22,84 4.7 100 98 16.000 24.000

48 28.97 3.9 70 68 26.000 39.000
34.29 3.2 63 61 37.500 56.250
38.43 2.6 67 65 50.000 75.000

Sizes Available Upon Request

FLOW TUBE CAPACITIES

APPROXIMATE CAPACITIES IN MILLION GALLIqS PER DAY
Maximum Differential In lnchs Of er

42.39" 75.36" 117.75" 169.56"; 2,0.79" 301.44" 471.000"

.375 \ .500 .625 .750 /.875 1.000 1.250

.600 \ .800 i.000 1.200 / 1.400 1.600 2.000

.937 ’.250 1.562 1.875 /" 2.187 2.5011 3.125

.656 \875 1.093 1.312/" 1.531 1.750 2.187
I. 125 I.00 1.875 2.25,,0" 2.625 3.000 3.750
1.875 2.30 3.125 3.7ff0 4.375 5.000 6.250
1.031 1.3"A 1.718 2/062 2.406 2.750 3.437
1.687 2.250k 2.812 ,3.375 3.937 4.500 5.625
3.187 4.250\ 5.312 //6.375 7.437 8.500 10.625
1.500 2.000 2.500 3.000 3.500 4.000 5.000

3.250 \ 4.062 /5.750 \7.187/
2.751) ’.43T
4.250
6.500
8.250
3.500 /.4.L7,
5.500 / 6.875\
8.500 / 111.625 \
1.011 750
4.50 5.625
700 8.750

1,0". 500 13.125

/3.501) 16.875

/ 5.500 6.875
9.000 11.250
14.000 17.500
17.251) 21.562
8.500 10.625
12.500 15.625
18.000 22.500
24.500 30.625

4.875 5.687 6.500 8.125
8.625 10.062 11.500 14.375
4.125 4.812 5.500 6.875
6.375 7.437 8.500 10.625
9.750 11.375 13.000 16.250
12.375 14.437 16.500 20.625
5.250 6.125 7.000 8.750
8.250 9.625 II.000 13.750
12.750 14.875 17.000 21.250
16.500 19.250 22.000 27.500

7.875 9.000 11.250
0.5011 12.250 14.000 17.500
.750 18.375 21.000 26.250
2511 23.625 27.000 33.750
50 9.625 11.000 13.750
00 15.750 18.000 22.500
0 24.500 28.000 35.000

25.85 311.187 34.500 43.125

12.75 14.875 17.000 21.250
18.750 21.875 25.000 31.250
27.000 \ 31.500 36.000 45.000
36.750 42.875 49.000 61.250

12.500 15.625
18.000 22.500
24.000 30.000
39.000 48.750

18.750 \21.875 25.000 31.250
27.000 ’1.500 36.000 45.000
36.0110 4..000 48.000 60.000
58.500 68k250 78.000 97.500
28.500 33.50 38.000 47.500
45.000 52.500 60.000 75.000
60.000 70.000 80.000 100.000
82.500 96.250 110.0110 137.5110

19.000 23.750
30.000 37.500
40.0011 50.000
55.000 68.750
24.500 30.625 36.750 42.875 49.000 61.250
40.000 50.000 60,000 711.000 811.1100 I00.000
50.(0 62.500 75.000 87.500 I110.000 125.000
76.000 95.000 114.000 133.1100 152.000 190.000
32.000 40.1100 48.000 56.000 64.000 80.000
52.000 65.000 78.1)00 91.000 104.000 130.000
75.000 93.750 112.500 131.250 150.000 187.500
100.000 125.0110 150.000 175.000 200.000 250.000

PENN METER EEIMPRN

Engi,a,,ri,g 31a..fact.ri.g





Series 534
STANDARD
meTamETeR (R)

Indicating impulse-duration telemeter trans-
mitters with impulse cycles of 15 or 5 seconds,
suitable for d-c transmission or tone transmis-
sion.

GENERAL

The Series 534 standard Metameter Transmitter is
widely used for such measurands as pressure, tem-
perature, and flow. Housed in an aluminum case
with a heavily gasketed aluminum door which pro-
vides ample protection against moisture, fumes,
and dust, the transmitter can be panel or wall
mounted.

In this simple, electro-mechanical device, the dura-
tion of each transmitted impulse, which is propor-
tional to the measured quantity, is governed by
the measuring-element-controlled position of a cam
follower; the portion of the constant-speed cam
cycle that the rider is off the cam represents the
value of the measurand.

As part of a Metameter telemetering system, the
transmitter may be pierced in any location and con-
nected to a receiver via any two-wire circuit, such
as leased telephone lines, microwave line, trans-
mission line carrier channel, or private lines.

OVERALL DIMENSIONS

4T
5"--
FLUSH

MOUNTED

WALL
MOUNTED

s ruments

Series 534 standord Metometer Transmitter.

Transmitter with door open showing placement
of pressure element.

Bristol Division





Series 534
STANDARD \SPECIFICATION SUMMARY SHEET Mq705-qb

TRANSMITTERS

GENERAL SPECIFICATIONS OPERATING CHARACTERISTICS

CASE

Rectangular, die-cast aluminum case with gasketed
aluminum door. Designed for interchangeable flush-
panel or surface mounting. Gray enamel finish
standard. Pin-tumbler lock optional.

CASE DIMENSIONS

103,4 wide x 14s,4 high x 5 deep.

PANEL CUTOUT

107’ wide x 136" high.

WEIGHT

Approximately 12 pounds with pressure measuring
element.

ELECTRICAL CONNECTIONS

1/2-inch conduit, at bottom or back of case.

SCALES

Segmental, 5-inch calibrated
all models listed below.

width standard for

CALIBRATED ACCURACY

Standard: +/- 0.5% of full-scale value.
Optional: 0.3% of full-scale value.

REPRODUCIBILITY

--+ 0.25% of span.

SENSITIVITY

+/- 0.1% of span.

IMPULSE CYCLE

15 second cycle standard (pulse duration sig-
nal varies from 3 to 12 seconds for full-scale span);
5 second cycle optional.

AMBIENT TEMPERATURE LIMITS

40 to 140F for rated accuracy. Internal resistance-
type heaters (with or without thermostats) available
for operation below 40c’F.

EFFECT OF SUPPLY VOLTAGE CHANGES

Transmitter accuracy is unaffected by changes of
-+ 10% in supply voltage.

PRIMARY POWER

120 volts a-c (60 or 50 Hz.) (’12 or 24 volts d-c.)
Stepdown transformers available for operation at
240 volts, 60 or 50 Hz.

*Use attachments R31 or R31A

POWER CONSUMPTION

6 watts at 120 volts, 60 or 50 Hz.

MODELS AND RANGES

Variable
TEMPERATURE

Measuring Element Ranges Model Number
Class 1, 2, 3 or 5

--300 to +1200F OT534MFilled Thermal system
PRESSURE and
VACUUM

FLOW and
DIFFERENTIAL
PRESSU *
LIQUID .EVEL

Capsular Element
Helical element
Mercury U-tube manometer

Dri-flo manometer

Barton Model 199 meter body
Float and tape system
Direct pressure system

0-3" H_.O to 0-200 psig
0-31 to 0-15,000 psig
0-10 to 0-800" H._,O
0-20 to 0-400" H._.O

0-2" to 0-100’

OG534M- 14

OF534M-45 or- 18"
OER53M-45 or -18

OEP534M-15 or -18

OKC534M-15
0-3" to 0- 0,000’ H-:O OG534M-14

Diaphragm bulb system 0-6" to 0100’ H._,O OG534M-16
Bubbler system 0-3" to 0-300’ H.:O OG534M-15

uffix (-45) for flow and (-18) for DP.

PRINTED IN U.S.A.

BRi5TI]L
WATERBURY, CONNECTICUT 06720

CGA AMERICAN CHAIN COMPANY, INC.,





SUPPLEMENTAL
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II

1

OVERALL DIMENSIONS FOR FWER SUPPLY 9JI OR 9J2

KNOCKOUT BOX 8"WIDE,6" HIGH,4" DEEP.





1- I/2 DIA

HOLES-

HOLE

"- II- 112

OIAL READS
O-12 THOUSAND G.P.I’q.

PLAN vIEW MTG DIMENSIONS

.A

’/R 5 H WFtT E R

TYPE

,,,I,, z,

DIM.

A

B

C

D

D

TERMINAL BLOCK FOR POWER
SUPPLY= TRANSMISSION CIRCUIT

LIGHT CIRCUIT-- SEE WIRIN6"
DIAGRAM

DIAL-WHITE PLEXIGLASS

MARKINGS-- BLACK

CASE-- B L A..K OUTLINE
.ILLUMINATED DOUBLE FACE,

SINGLE POINTER--270 IND.

TYPE GW RECEIVER
CEILING M.O.U N..IT.E....D.
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2@08@0
(C) 08-0 0

5@0800
6(C)080-0

7(C)08.00

-8_(C)0@0 0

]0 0 @ 00
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s(R) o @-O o
;6(R) o 8 -O .0

OCA-LL LIGHT

-JACK

L IFT!ING HOOKS NOT SHOWN

19(R) 0

20@ 0

2]() 0
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.23 (), 0

24"@ 0

25@. 0
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8(C)0
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80o
800.

80.0

8 O.o
800

27@ 0 8 0

L
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WAT ER WAT ER
RECORDER RECORDER
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CALL
L IGHT

(C)

JACK

A LARM

:CO,
31 33 ,35.

:. 2" i:.

0 0
32 34
O O :O

37

2O 2O

SW NG-OUT
ELECTRON IC
EQU PMENT
FRAME IN
THIS UNIT

J

91/2

L M N O P

S LLS

20

SYMBOLS:

-(j) STOP PUSHBUTTON

() START PUSHBUTTON

( SILENCE PUSHBUTTON

0 INDICATING LIGHT- TELEPHONE JACK

() SELECTOR SWITCH

FILTERED OPENINGS

INGED REARi DOOR

ED FRONT iPANELS
SCREWS"SHOW ING

REV.

Q R S T

CO. NO. "DATE DESCRIPTION

3723 8/8/75 RELEA-S ED

(BOTTOM FRONT)
(TOP REAR)

NOTE: PAGE 2, IS ’B’ SIZE.
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NEW RIVER WATER TREATMENT PLANT
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[ CONSOLIDATED ELECTRIC COMPANY
141 SOUTH LAFAYETTE ROAD ST. PAUL, MINN. 55107
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A

13

B C D E F G H

CR4C

71

CRI6C

3.9K 12W

C R 2..3-i
BACKWAS H

PUMP S.:
OFF

HAND /AUTO

SS2

CR27

7

CR.4C

BACKWASH PUMP NO. I
:-’. .REQU IRED

BACKWASH PUMP NO. 2
R EQ.LI RJED

\Q/LT22.
./

SpUR
FA C E WASH

UMP SE LE,CTOR

A

CR29

CR13
SS3.

:;URFACE WASH
:- PUM PS

OFF
HAIN ..

SS4

96-PIN TIMER

.@
96-PIN TIMER.

SURFACE WASH
PUMP NO.. 1
RE_QU IIREDI

SUR AS,
PUMP NO, 2
REQUIRED

T

L N P R S T

RELEASED

U

CR27

CR28

CR29

TBI

8

BAC KWAS H
.PUMP
NS. 2

SURFACE
WAS H
PUM P
NO.

8
CR30

__
TB1

SURFACE
WAS H
PUMP
NO. 2

UNPOWERED
CONTACTS
TO MOTOR
STARTER
P LOT
C RC,U.] TS

CONTACTS-
RATED
I0 AHPS @
240 V.AC

TCl
_L

TC 2T L.y

TC2# (Y2
TB

VALVE
NO.

VALVE
NOo 2

UNPOWERED CONTACTS
RATED 20A. @ 230V. AC

5A. @ 460V. AC
FOR CONTROL OF
SLUDGE BLOW-DOWN
SOLENOID VALVES

TITLE:
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TYPE W ML OR CONTROL CENTER ORDER sPECIFICATION"t ;I.M WESTINGHOUSE ELE’CTRIC’.CORP’ORAI)N GEN’ERAL C( 1OL’DIVISIOI

L--- J_J ". NATIONAL CODES .-

ENCESZE:NEMA DDITIONAL TRUCTURE ARRANGEMENT
INDOOR NEMA .; SPECIFICATIONS

II
MAS$ ]ERM B[K,LOCA]]0N E BOT$OM(9") [ TOP(5")

F t "’

MATERIAL
E] ALUMINUM (ANDARD) COPPER WIH SEVER IATE J

:Gd0 B .1000 [] ]400 r; 000

COPPER (STANDAR0)- O:ALUMINUM SMBOLS: -r0TuRr PACE :

500 BB STD: r] ..
VOI.TAGE .SOURCE "" A cT N

SY MMETRIC’AL VALUES
E,22.000 50,000 {C[i UNLY). 25.0d0 65.000 (CU 0N!Y}
3. 47 000

INcoMI .N_G LINE’.
ENIRY It lOP BOT1OM
No PER PHASE 2 ’L]J
SIZE -’=6-350MCM {L]
V ’NG L.INE LO(ATION (S’fRUCIURE No.)

,IG LINE TYPE J._:LUGS ONLY
[] MAIN BREAKER OR DISCON’NECT
.rl BUS DUCT.

L ,?30

SERVICE BY REACTOR.
FEED BY RATING - AMPERES

INCUMING IrH HIS r 6n0 l_] 120L,
Hug DIJC] :3 I-.00

1000

OMm
VALUE

15
C_i

025

PULLBOX
YES STRUCTURE LOCATION

HEIGHT (l 17 ;, I {.: 24

MATCH UP [0 EXISTIIG ON
l.,-J IYP[ WSPtICE -] LH .H

II j()[i IRAI’iSITIOf’, O 0 No. ITI-M..__

CHANNEL SILLSF TWO TONE GREY (STANDARD)

BOTTOM.PLATES 7]:] YES P CASKETED

PLATES

SIZE COLOR LEITER.SIZE NEMACLS, ’ ] ,. 2
WHITE BtAC, LETTERS ;’.-J

INSULATED BUS
BUS TYPE
L HOP.IZONIAL TAPE WRAPPED

VER[ICAL []

ISOLATED VERTICAL Bus BARRIER
[] FRONT ONLY i-;1 BOTTOM
[3 RONT AND REAR PHASE IOPIIASF

’’71RING DIAGRAMS ()STANnARD .....
.r; SPECIAL .UST?MERISCrlFMATIC ATT,XCHED

TRANSFOM.E .LINE

ADDITIONAL UNIT SPEOiFATIONS
PLUG IN !i-RMINAI

GROUND BUS
MATERIAL RATING- AMPERES

ALUMINUM (STAfDARD) 300
COPPLR C]

TERMINAL SiZE
lOCATION -

BREAKER TYPE..FUSE TYPE.. BI(R WtTH CIL

RVNR RESISTOR A406 : 7 .A:’40.. A.I07
RVNR AL;TO TX A J06 ". 7504: A-b0]
RVNR PART WIND A ,’06 A70. .A-707
FVNR 2SP.Ell. A906:... A;90.4." .A907

ORERLOAD PROTECIOI
HEALERS NOI INCLUDED ihORI)ERED ANC IUI.LI.OAt)
CURRENI NO1 vROVIDED. OVERLOAD RELAy BEATES WIEL
SF[/CTED ON THE BASS.OF.;ARAGE.AUES QF CURENi
(1975 NEC) FOR 1860 RPM N1OTOBS-HAVIN0 A.SERVICf FACTOR
Q! 0 N(W NE/,kA STDS) ILOW(NG 115:;. ELL LOAD- .
HFAFRS SUPP lED BY [;.GCD.CHCAG0.-L.] OTHER
POLES 3(STD) AMBIENTCOMPENSTEDS1D) ] YES

T0tAL.Y ENCLOSED MH0R .. L YES.. :. ,: N0

L M N

TYie W- Control Centers

’Outline and EIo0r Plans

0 P Q

I I V.. IC9., I’,I9.

R

DATE

S T

DESCIR PT ON

Notes:

1. Min. length of anchor bolt 2 inches (1/2-13 recommended.
2. Recommended ma conduit height above flob line 31/2 inches.

3. Max. conduit space with channel sills 29 x 6"i inches. ,.j

4. Master-terminal block assembly rum{shed for Type C wiring only. When location

not specilied. MTB supplied at the bottom.

5. Slandard structure arraogement. Master termln..-Jl block al bottom.

"A B’" dim.-9inches.
Alternate arrangemenl--Master terminal block at top..
"’A’" dim. 15 inche, "’B’" dim: 3 inches. ,.]

6. For mull;pie slructure assemblies, either boih of’lhese members may be

moved to povlde n-reslricted condut spaeat bottom.
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:2M LIGHTING PANEL 18-CIRCUIT

I3H CECO CONTROL

.RED "HIGH kLEVEL’I ND CATI NG LIGHT
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4 CALL PUSHBUTTON SWITCH
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P Q R S. T

RE DESCR PT I. 0 N

REL EAS ED

-U

CH.K. APR

Notes:

1. Min. length of ancho bolt 2 inches (1/2-13 rcommended).

2. Recommended max conduit height above floor line 31/2 inches.

3. Max. conduit space with channel siIls.29 G’- inches

4, Master terminol block asembl,,, [urnished for Type C widng only When Iocadon

not specified: MTB supplied at the botlom.

5. Sandatd struc(ure arrangement. Master terminal block al bottom.

"A & B’" dim. 9 inches.
Atte}nate arrangemenlMaser lerminal block at top. .,.
"’A’" dim.- 15 mches, "’B’" dim.- 3 inches.

6. For mulllole slucture asscmblis, either bolh of thesc Pncmbers may be

move iO ptovsde {]n-festrlcled conduit space at bottom.
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38
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CO. NO.

R S T

DATE DESCRIPTION
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U

UNIT

1C MAIN BREAKER INCOHI,!G LINE.

IE COM.:STARTER FLOATING AERATOR NO.

IG- COMB. STARTER FLOATING AERATOR NO, 2

1J COMB. STARTER FL_,I ING AERATOR NO. 3

L- COMB. STARTER

IH SPACE

PUI"!P HO.

2B COMB. STARTER PUi4P NO. 2

2M BULLEi"IN A700 CONTROL

1. LIGHTING PANEL
2. LOW LEVEL.RED INDICATING LIGHT
3. OVEr-’,-TEHP. RED it,,!DICATING ’LIGH( PUMP NO,

L. OVER-TEMP. RED INi-ICA-FING LIGHT PUMP NO. 2

5. OVER-TEMP. RESET SWITCH PUMP NO,

6. OVER-TEMP. RESET SWITCH- PUMP NO. 2

7. HIGH LEVEL RED I!!BICATING LIGHT
8. MANUAL SEQUENCE OVER-RIDE SWITCH
9. WET WELL LEVEL GAUGE 31/2"

]0. DUPLEX RECEPTACLE, WEATHERPROOF

DIMENSIONS & ARRANGEMENT
NEMA 2 ENCLOSURE
MCC FOR URGE BASIN EFLUENT STATION

IIHOP JOB

io.o. 15726 ,A,e JACKSONVILLE, N.C.

ITEF
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MATm^L
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’ CONSOLIDATED ELECTRIC coMPANY:i] 1.41 SOUTH LAFA.Y.ETE ROAD . AUL, MINN. 55107 W0 T( NE GAY

CE DEC. .5. RACTIONS 1/. SCALE OT= c
ANGULAR.

2

7

8

9

10

11

12

13

14





L M N 0 P_ Q R S T.:’ u

’REV. CQ. NQ. DATE DESIII.pT.I 0," C..K.,. Ar. I

A %-7Z Z/Z//1- RELEASED I ’

Type W Control Centers

Outline and Eloor Plans

3

Notes:

1. Min. length of anchor bol. 2 inches (1/2-13 recommended).

2. Recommended conduil height above floor line 31/2 inches.

3. Max. condut space with channel sills 29 6% inches.

4. Master teminal block assembly furnished fo Type C wiring only. When location *":
not specified. MT8 supphed at t,he bottom.

5. Slandard structure a.angemenl. Master terminal block
"’A & B" dum. 9 inchos.

A le}nale arangement--Maslet terminal block at top’,

6. For muhiple structure assembhes, either both ol these members may be

mov.e.d to provide un.restricled conduit.spECe at bottom.

STANDAR 2 VERTICAL
SECTIONS,
15 INCHES DEEP,

9

10

11

14

TITLE;

DIMENSIONS AND ARRANGEHENT
NEMA 12 ENCLOSURE
1’4CC B0R SURGE BASIN EFFLUENT STN.

5HOP JOB

o.o 15726 .. JACKSONVILLE, N.C.

CONSOLIDATED Et..ECTR C COMPANY
141 SOUTH LFAYETTE ROD ST. PAUL, MINN. 55107

TOLERANCES UNLESS OTH[RWISESPEC DO NOT OEJ4E D.AW.

IFIED.- FWO PLACE LC’. 010, THREE

.LC DEC 00:,-,,,,-,o’s t.. SCALE DATE
7 . -7

ANGULAI.

SFOP ORDER ITEH
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DRAWING NO.





CUSTOMER’S INCOMING
%.,."

LINE

II4COMtMG LINE
BREAKER

TO HORIZONTAL BUS
\-

UNIT IC

t NEMA TY PE ’A’ OR ’B’ WESTINGHOUSE ELECTRIC CORPORATION
MOTOR CONTROL CENTER -TYPE .W-
STANDARD UNIT WIRING DIAGRAM

BREAKER

FUSE
L.V.D..E, DIVISION HI.CAGO,1LL. 2291AI, I...

’1

UNITS 1E, IG, 1J

"::

I lU{ . ", . ,
L,, -l__.__z_z_L-.

’: : .CONNECTION

---" T:I’,’,k ’.LO:K ,;ST .J:C;I 5!’’..’. C’tT:IOL FUSE r.."’’lr.9’:’c- CC’;’;E.C,T TE.".’II’,Z.L POIzIT ’i;,’ O:( ’STSP’ PUS:IBUTTGN TO TERF, I?CAL
PCI:.T ’ 0’; FUSE.

#.- t,’!: I,’: ’L2’ 15 FI.IV,:,ISH[D ItISTALL .II;PER F;.OK TERMINAL

..E’:" :::2!’_i :" ’.:’:. !;:E ’,’ ’.’1 ’

r. ,’- ,.T., STARTER

, LO FULL VOLTAGE SIZE

i: NON’-REVE’qSING
1-2-5-4

SCHEMATIC

NOTES FOR TYPE

"- CUSTOEfl SHOULD .EMOVE JUt,PZi’.I ’I TO
’A’ WIIEH REQUIRED FCR REWROTE CONTROL.
u(,tl LIGHT ’L2’ FBRMIDZB INSTALL

.,’:,- L.:"il,,:l I.:::."t:- A.. ,’,;.:A:..K A. [U&’.; 5:I;’U PE,’i COh’3ttlATIOh’ L. $;EU IN lllE CO;JIIEI:TIOII DIAGP,tI CDLUY,N OF
I"[ O,;!l :,PLLIFIL,’,TIC:I ,qEET.

.2 l,". L. qLA|:( IS P,gCIUED 0::LY WIIEI} REqUIRE9 I|Y UI;IT Si)EI:IFICATI0:SIEET,

WES.TIN@HO.USE ELECTRIC’ ON
MOTOR CONTROL CEN"ER-TYPE W-
STANDARD UNIT WIRING DIAGR-AM

DI.VIS

A

L, V. O.E.

( P0$) 3A

AUTO

ON 3

OFF
It.. PoS

UNITS ILI, 2B

xz

0L

SCHEMATIC

(DEVICE P&NEL SHOVN
PIVOTED DO,N) PivOT

r-:

3, Ik’,

HANDI AUTO
_F

iqOTE$TFOI.’ TVE "’tJ :-WIKINflNOTES FOR TYPE ’A’ WIRING

:I=." TEI’I’IIL BLOCKS N0" "FI]RNISHEO. CONTROL FUSE FURNISHED.
-t-,- CO;IIIECT TERMINAL P01T ’IA’ ON SELECTOR SWITCH TO TEIL

WHEN LIGHT’L2IsRNIsHED INSTALL JUMPED FR

"ION FUSE TO TE?6 ’11 0,1 INTERLOCk.

GChL NOTES FO. OTH TYPE A bllD, UIRING- CONOL DEVICES AND INTERLOCKS AE FURNISHED PE ChBITION LISTED IN THE CONNECTIO O AGR COLUMN OF
THE UNIT 5PECIFITION SHEET.

" THIRD OL, HEATE IS PROVIDED DNLY WIIEN EQUIED BY UNIT SPECIFICATION 5HEETL

CONNECTION

STARTERCOMBINATION
NEMA

FULL .VOLTAGE Sl-C
NON-REVERSING

o,.

"4

.-- .’ ,’t

II-"CUSTOMER SHOULD REMOVE JUMPER I’’TO
IA’ ’,/lIEN REqUIF,EO FOk REIIOTE CO.ITROL.

I(-’WHEN LIGHT ’L2 IS FUR,NISHED INSTALL
JUMPER FR011 TEILII,L BLOCK I TO 7

WESTINGHOUSE .ELECTRIC CORPORATION
MOTOR CONTROL CENTER-TYPE W-
STANDARD UNIT WIRING DIAGRAM

L, V: D, E. DI VI.S.t 0 N CH.LC A G 0..,. "L L.. 22 8 9A.131........, ..

I WIRING DIAGRAM, M.C.C. FOR

IORE" 15726 NAME JACKSONV LLE .NORTH.,CAROLINA.. CONSOLIDATE.D i=LFt,TRIC COMPANY
I.. 141 SOUTH LAFAYETTE ROAD ST. PAUL, MINN. 55107
1 TOLERANCES: UNLESS OTHERWISE SPEC-

.., .,---’ DEgIG"I:D IB,WN
PLACE DEC. + .ODD. FRACTIONS :1: 1164. "’" L" DATE ICHF.LI;:KED

S.O, ITEM ’IB"

MATERIAL

2
FINISH
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4

5

8

10

3

FOR PARTS LIST SEE 201890-0].

GROUNDING LUG TO BE GROUNDED BY
CUSTOMER AS PER N.E:C.

"3i WIRE COLOR ABBREVIATIONS:
BLACK- BK GRAY- GY

I’. WHITE- W BROWN- BR
ORANGE-OR -BLUE-BU

Ii. .ELLOW-Y VIOIET’-V
REDTR PINK- P

j ::.GREEN,GN
2." ALL WIRING IS RED UNLESS NOTED.
;".: ALL RED WIRING IS16(3A. AND.- ALL ELSE

". ’’ :. , :. PLACe: DEC.::t..005. " .010. THREE1.1’. ALL DASHED WIRING IS DONE BY i ’: IFIED TWOPLACE DEC’

.."" ":’-!’’.’ "’""-’ ...: -’" ""’ ?T.’.: "" "’"’ ANGULAR."!:"OTHERS; ’ :FRA;CTIONS 1164. SCALE DATE
-7-3 ?" D 90?.. o 6 0 Oi





C D E

UN IT

2

F

U.N FT.. Z

]H

]M 2M

19 19

M N O P Q R $-_. T

DATE DESCRIPTION

2I0-7
RELEASED

UNIT

]:B INCOMI-NG-L.INE SUgGE & LIGHTNING PROTECTION
]D- BOOS-TER NO, COMBINATION STARTER
IF BOOSTER NO, 2 COMBINAT.ION. STARTER.
]H LIGHTING PANEL FUSED- DI!SCONNECT SWITCH
]J LIGHTIN@ PANEL TRANSFORMER 2KVA
IM SPACE
2M CECO CONTROL

NAMEPLA:E AND/OR DEVFOES
’] LIGHTING PANEL q.-’CIRCUIT
2 BOOSTER NO. LOW SUCTION AMBER INDICATING L GHT
3 BOOSTER NO. 2 LOW SUCT ION AMBER INDICATING LIGHT.
L TEILEPHONE JACK
5 CAE.L. PUSHBUTTON
6 DUPLEX RECEPTACLE-WEATHERPROOF (BY OTHERS)

TrrT.,,
D IMENs 10NS AND ARRANGEMENT
M.C.IC. FOP CURT IS RD. BOOSTER STAT ION

ioRoE
,5726 NAME JACK$ONV,IILLE’,. NI.c.

TOIERANCES: UNLESS OTHERWISE SPEC- I,X o,-,’I" DESIGNED DRAWN
IF,lED. TWO PLACE, DEC. +..0i0. THREE IJU
PLACE .DEc. ,005. FRACTIONS :1: 1/64. (ZrA / i:: DATE CII_CKED
ANGULAR

U

CHK.

S.[). ITEM ’C"

PAGE OF 2
MTERIAL
libel’CA, (.o75) C.R.S.
INISN TWO YONE
.G’RA Y ENAMEL

,DRAWlN NO,

IM:O, 1 I

2
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6

7
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9

I0

II

IZ

14





M N O P

Type W Control Centers
Outline and Ei0or Plans

MOteS: :- =:’-

1. Min. lenglh of anchorI!t 2 inches (1/2-13recommended).. Recommended max..clU.uJl heighl above floor fine 3S inches..
3, Max. conduil spce’ii’hannel slls 16 6.inches.

4. Maser Ieminal blocsembly fuished lot Tvpe’ wiling only. When Iocado
not specihed MI B sppeda theboIlm.

5. Standard slfucue aapement--Maste Terminal block at botlom.
"’A & B" dim. 9 inhe
Allemale arangementMasle eminal block at toP.
"’A’" dim.- 15 inches

6. Vertical wie.lrough may’Gn righl fell; for spclal sections wie Img ay be
omiKed.

7. For mulli ple stuclure.asemblis, eider 6r bolh of lese mmbers ay be
moved to provide aximum un-[esincled conduit space at boUm.

STANDARD VERTICfLSECTION
15 INCHES DEEP.

REV.

7"Z.

14-JG

R S T

DATE DESCRI PTI ON

/?/?I RELEASED

Notes:

1. Min. length of anchor ol[ 2 inches (-13 recommended).
2. Recommended conduit heightabove floor line 31/2 inches.
3. Max. conduit space wilh channel siils 29 6, inchs.
4. Master terminal block assembl,, rurnished for Type C widng only. When location..""

not specified. MTB supphed at the botlom.
5. Sandad sructue arrangement. Maser terminal block B[ boTTom.

"A .& B" dim. 9 inches.
Alteinale artangemenI--Male lerminal block at top.
"’A" dim. 15 inches. "’B’" dm. 3 inches. .;5

6. For multiple sructure assembhes eilher bolh ol these members may be
moved to provide un-reslrlcled condul| space at bottom.

STANDARD 2 VERTICAL
SECTIONS,"
15 INCHES DEEP.

TEH.

PAGE 2 OF 2

S,O.

DRAWING NO.

!.M:0.1

U

C.K. Arr. I

3

5

6

RE’,/.
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9

11

13

15

A D E
M N O

NOTES FOR TYP ’B’
,,’. :,.’

BLO.(.’3 #;ST FJ[CCID!ED. CO;ITP,OL FUSS FU;.IISH.ED

T.-".:’-.L POI;,’T IA’ 0; ’5TOP’ PUSIBUTTO.’g :l’O TF.,".INAL"

FUSE.
’LZ’ IS FU!t:ll’,IZO IIIT;,LL Jlh’i.nZft F.’t0/i TEl4."ilfIAL

13 [!;,xI:..L "7’ 0!i I;,i’,W, Lfl’:l’;.

2:’... ;:.’- .’&’...L:’-’..’.- L 7Y.! !i.

:,Pl.t. lf I(.A[ICH !tLET,

,LAII]RIS P40VIUrU ONLY, MIIDI I.EQ.UIRF.O [IY UNIT SPECIFICATIOI SB[ET,

"- CUSTOP.ER SIIOUL0 .’i, EP.OVE JUIiPER ’I TO
’IA’ WHEN IlEQUIREO FOIl ;IEgC)TE CONTPOL

-’)II" wdZ/I ;HT ’L2’ IS FUkNISIIED INSTALL
dU.hI’[ll Fll,’ 7’:ili-ll;lAL llLOr,K ill l’O 17i .

FULL VOLTAGE
NON-REVERSING

NEMA
SIZE,

1-2-34

WESTINGHOUSE
MOTOR CONTROIL CE.TER-TYPE W-
STANDARD UNIT WIRING DIAGR::AM

ELECTRIC CORPORATION

2 2 8 9AOB

.!

P Q

REV. CO. NO.

R S :.T
DATE DESCRIPTIdN

/7/7 :r" RELEASED 1

2

BUS "s"oSTABS AMP.

>>

UNIT IH
CIRCU IT BREAKER

4

5

6

7

8

H1

xl 4

TO LTG. PANEL

240/q-80
20/240

2KVA

UNIT 1K
LIGHTING TRANSFOi:tMER

10

13

14

.ITEM iICII .





I

3

7

8

11

15

A B C D E F .G

TO LTG. TRANS,
IN UNIT IK

D,C. CONTROL
LINES FROM
MA IN WATER
PLANT PANEL
S .0. ITEM IM

/I -j K

4- RCU T
LIGHTING
PANEL

NEUTRAL 1

2 13

Z-J

zl--

zcJ
OL.

TO -GND
BUS

L, P,
CKT. #1

BK

NEUTRAL

CO NDENSAT] ON.
H E, T ERSII :I

THERMO’. t 20V, . 5 0W
SWITCH. F’I’ r-l....H T J:

Tu]’ II’
 2ov wfi I: ,1

BOOSTER
#l START

BOOSTER
#I STOP

BOOSTER #I
RUN L IGHT

BOOSTER
#2 S TART

BOOSTER
#2 STOP

BOOS TER #2
RUN LIGHT

TELEPHONE
CALL L IGHT

201891101IOR PARTS LIST SEE

GROUNDING LUG TO BE GROUNDED BY
CUSTOMER AS PER N.E.C.

WIRE COLOR ABBREVIATIONS:
BLACK- BK GRAY- GY
WHITE-W BROWN- BR
ORANGE-OR BLUE-BU
Y.ELLOW-Y VlOLET’V
RED-R PINK- P
GREEN- GN

2. ALL WIRING IS RED UNLESS NOTED.
ALL RED WIRING IS 16GA. AND
-ALL ELSE‘IS 14GA.

1. .ALL DASHED WIRING IS DONE BY.
OTHERS.

TO N.O.
.C 0 N.TA C-T
UN IT ID

AUX.
IN

N.O. AUX.
CONTACT IN
UN IT IF-,

-CR2

0 R T

MOTOR
UNIT

S TARTER
ID

PILOT CIRCUIT

REMOVE
JUMPER

Ca1
15 OdS TER

NO. LOW
SUCTION

LTI

MOTOR STARTER PILOT
UNIT

C IRCU IT

REMOVE

-.. ",.’" ’IyAJUMPER

CR4

BOOSTER
NO. 2 LOW
SUCT ION

.{TO’L’ERANCES :UNLESS ’OTHERWISE SPEC-

pLICEI’DEC."..005 :RACT ONS.,. 1/64.

i-’ -2 ,NGUL:A-FI; ,;[, ’. SCALE

U

Z

4

5

8

9

I0

11

12

13

14




