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3-0061ELECTRIC ANO HYDRAULIC RUTOCON
|Pg"SYMBOLS CONTROL DATA

ELECTRICAL SYMBOLS S,,perce0es 3-0061
dated 6-1-68

RELAY SYMBOLS

NOTE

Purpose plug-in relay,

VAC,
horsepower

1) Voltage VAC, FDC, VAC,

1--2 I)elay energization (I
Eating

AUTOCON INDUSTRIES INC. Subsidiaw 995 UNIVERSITY AVENUE, ST. PAUL, MINNESOTA 55104/612-645-0721



CONTROL DATA

ABBREVIATIONS

Pressure Operated LSwitches

"O Normally Open

Normally Closed

BFV -Full Voltage Non-Reversing Starter
with Circuit Breaker

BFVR-Full Voltage Reversing Starter with
Circuit Breaker

BRVT-Autotrans. Starter with Circuit
Breaker

BRVR-Resistance Starter with Circuit
Breaker

BPW -Part Winding Starter with Circuit
Breaker

CR -Relay

DS -Disconnect Switch
HA -Hand-Automatic
HOA-Hand-Off-Automatic
MS -Motor Starter
NC -Normally Closed
NO -Normally Open
OL -Overload Relay
Sta#-Alarm Station
TC -Time Clock
TC -Time Close
TO -Time Ojen
TR -Timer Relay

PRESSURE FLOAT, OR CAM OPERATED SWITCHES

Float Operated
Swifches

L=tter Designates
Sequence

Switches

Normally
Open

Normally
Closed

Designated
Descriptive ’sage
Wiring Diagram

Cam Operated
Switches

Number Designates
Sequence

Double Ended
Pressure Operated
Switch

MAGNETIC
_SWITCH

Magnetic
Switch

(---- (Designated S-],
S-2, S-3, etc.)

1P 1A Indicates.rSocket’ No. and erminal--

kT_.//" No. to Which Switch

pT"B Connects

ITerminal Number

"1 Socket Number

MANUAL SWITCHES AND PUSHBUTTONS

3 Position
Selector 2 position
Switch Selector Switch

Maintained
Disconnect Contact
Switch Pushbutton

Normally Normally
--O O-- Open Closed

Pushbutton Pushbutton

A A
MISCELLANEOUS J

Circuit
Breaker

with drawout Overload

feature Relays

(__ale

Male Audible Annunciator
Manual Transfer Plug may be Bell, Horn,

and Receptacle Siren, etc.

Fixed Resistor

Heater
djustabJe Resistor

hielded Wire

Potentio
(Variable Resistor)

Thermostat Solenoid
Valve

Light

Letter Designates
Color

R Red
B Blue
G Green
A- Amber
W White
Y Yellow

NPN PNP
TRANSISTOR TRANSISTOR UNIJUNCTION DIODE

(OeneraJ)
ZENER
DIOD E

SILICON CONTROLLED SILICON CONTROLLED
RECTIFIER SCR SWITCH SCS

TUNNEL BI-POLAR
DIODE VOLTAGE LIMITOR

AUTOCON INDUSTRIES INC. Subsidiary 995 UNIVERSITY AVENUE, ST. PAUL, MINNESOTA 55104/612-645-0721



ELECTRIC AND HYDRAULIC RUTOCON
[] Page 3

SYMBOLS CONTROL OAT/

HYDRAULIC SYMBOLS

ONE ADJUSTABLE TWO PRESSURE ONE ADJUSTABLE

PRESSURE OPERATED OPERATED MERCURY HIGH LEVEL PRESSURE OPERATED
MERCURY SWITCH. SWITCHES ON ONE SAFETY SWITCH SWITCH, SINGLE MAKE

NO DIFFERENTIAL MOUNTING BRACKET (VIGILTROL) 8 BREAK SETTINGS
WITH ADJUSTABLE

SETTING DIFFERENTIAL SETTING

GUARD

_"/S
PROBE
USPENSION

HOUSING

PROBE RODS
OR SUSPENSION
WIRE

FLOAT SWITCH ROD
OR TAPE OPERATED
(G 8 R SWITCH)

FLOAT SWITCH
ASSEMBLY
(FLOATROL OR SELEGTROL)

LON

AIR COMPRESSOR
ASSEMBLY

AIR

WATER

HYDROPNEUMATIC
LOAT

CHAMBER

TANK

AIR FLOW
REGULATOR

MOTORIZED AIR FILTER PRESSURE REGULATING
VALVE PRESSURE OPERATED

PRV (OR REDUCING) VALVE SOLENOID OPERATED
ALTITUDE VALVE ALTITUDE VALVE

PERATED
HECK VALVE

iiiiii
/////!

HORIZONTAL BOOSTER PRESSURE GAUGE WATER DISTRIBUTION RIVER

OR HIGH SERVICE 8 VALVE SYSTEM OR
STREAM

DIFFERENTIAL STAND PIPE
AIR FLOW
REGULATOR

(O’ PRESSURE

WELL PUMP
OR

VERTICAL BOOSTER
PUMP

GROUND RESERVOIR

ELEVATED
TANK

AUTOCON INDUSTRIES INC. Subsidiary 995 UNIVERSITY AVENUE, ST. PAUL, MINNESOTA 55104/612-645-0721



3-0061 I RUTOCON ELECTRICANHYDRAULIC
I SYMBOLSCONTROL DATA

RELAY PREFIX NUMBER I--IIHITR
IS THE DRAWING DASH I.-1
NUMBER ON WHICH THE
RELAY COIL APPEARS.

6CRI
LINE NUMBER-
EACH I/2" LINE OF’,
SCHEMATIC IS=NUMBERED ’ ".,n

ALL CONTACTS ARE SHOWN 4TRI
WITH RELAYS IN DE-ENER-
GIZED POSITION.

" 4CRI

4TRI

()51,...-NUMBERS AFTER CIRCLE
INDICATE LINE NUMBER
ON WHICH CONTACTS])1718 APPEAR. THE UNDERLINE
INDICATES A NORMALLY
CLOSED CONTACT. A DASH(-)
BETWEEN CONTACT NUMBERS
INDICATES COMMON CONTACTS.
A COMMA (,) BETWEEN CONTACT
NUMBERS INDICATES INDEPENDENT
CONTACTS.

NUMBER IN CIRCLE
INDICATES THE DRAWING
DASH NUMBER ON WHICH
CONTACTS APPEAR.

EACH PHYSICAL COMPARTMENT IS NUMBERED IN LOWER LEFT CORNER.
INDICATES VERTICAL SECTION NUMBER 2 COMPARTMENT C. FOR LARGE
AUTOSENSORY CONTROL DIAGRAMS, SPECIAL NOTES WILL BE USED TO
DENOTE LOCATION.2C

TERMINAL SYMBOLS

[4 TYPE "B" TERMINALS LOCATED IN EAGH GGMPARTMENT.

TYPE"C" MASTER TERMINALS, LOCATED TOP OR BOTTOM
OF VERTICAL SECTION FOR CUSTOMER CONNECTION.

"---- DOTTED LINE INDICATES WIRING BY OTHERS.

EXAghOLE INTECOJLPAITJJT WIIINQ AND CUSTOE CONNECTIONS

VbtTICAL SECTION
COPAITgbJqT B

VEITICAL SECTION #2
COPAITENT C

Im IT’ TzT3 7

IB IB. !1] 17 2C 2CIDESTINATION

(%...,!;UMPIoTozR NSOLIE:/ " " WIRING BYAUTOCON
WIRING BYJ NOID VALVE SHOWN CABLED
OTHERS TYPE "C"

TERMINALS.

,-_TYPE "B"
TERMINALS

j i lo. 

eodeo ee(ioooeeoeoeellooooo ooooooooeooooooeoooeeo

AUTOCON INDUSTRIES INC. Subsidiary 995 UNIVERSITY AVENUE, ST. PAUL, MINNESOTA 55104/ 612-645-0721



M,H VALVE AND FITTINGS

M & H TAPPING SLEEVE
A.W.W.A. CLASS C

AND VALVE

IRON BODY, BRONZE MO.UNTED, DOUBLE DISC, PARALLEL SEAT, N.R.S.
2" TO 12"---200 LBS. WORKING PRESSURE, 400 LBS. HYDROSTATIC TEST
14" TO 24"---150 LBS. WORKING PRESSURE, 300 LBS. HYDROSTATIC TEST

For valve parts
lis, see page. 18

Figure 74-7S--Tapping sleeve with hub end, with hub and flange tap-
ping valve.
Figure 74-75-M (not shown)--Tapplng sleeve with hub end, with me-
chanical joint and flange tapping valve.
Figure 74-M-TS-RT (not shown)--
Figure 74-M-75-FT (not shown)--
Figure 74-C (not shown)--Tapping with hub ends.

The practice of tapping into a main under pressure
for the purpose of taking off a branch (larger than
a corporation cock size) can be handled either by
using a Tapping Sleeve with hub ends (Figure 74)
or mechanical joint ends (Figure 74-M). The throat
flange of either style sleeve is adapted for centering
the valve to the sleeve. Our standard practice follows
M.S.S. specifications SP-60 in sizes 12" and smaller,
larger sizes to manufacturers’ standard. The valve
outlet flange will fit any standard tapping machine.
Both hub-end and mechanical joint Sleeves have cen-
tering rings in all sizes.
HUB-END TAPPING SLEEVES are made to fit

Class AB and CD cast iron pipe. When ordered for
use with asbestos cement pipe, specify class of pipe
tapping sleeves are intended to fit. Sleeves have lead
gaskets. All bolts and nuts are cadmium plated.
MECHANICAL JOINT TAPPING SLEEVES are

regularly supplied with split end gaskets and two-
piece glands for either Classes AB or CD pit cast
pipe, or Classes 100, 150, 200 and 250 Centrifugally
cast pipe. When ordering, specify Class of pipe in
use. Unless otherwise specified, we will supply end-
gaskets for Classes CD pipe. The two-piece glands
are designed with cup point set screws.

Mechanical joint sleeves also have longitudinal
compound rubber gaskets which fit against the rub-

Figure 74-M-75-1ITapping sleeve with mechanical joints, wffh
chanical joint and flange tapping valve.
Figure 74-M-TS-FT (not shown)--
Figure 74-M-75-RT (not shown)--
Figure 74-M-C (not shown)--Tapplncj with mechanical joints.

ber end gaskets thus effecting a totally enclosed
rubber, water tight seal. Side and end-bolts are tee-
head design made from Hi-Strength Cast Iron.
Throat half of mechanical joint sleeves have pads to
prevent bolts from turning.

TAPPING VALVES have a flange on one end for
bolting to the tapping sleeve and can be supplied with
hub, mechanical joint and asbestos-cement end connec-
tions on the outlet. Separate tapping machine adapters
are needed for hub and mechanical joint outlets. Use
hub end adapters with asbestos-cement valves.

Larger size tapping valves can be supplied with
rollers, tracks, and scrapers, also with gears and gear
cases where desirable. Non-rising stem tapping
valves may be furnished with o-ring seal plate in-
stead of the conventional stuffing box. Tapping
valves for fire protection service can be furnished
for use with post indicators see pages 70-71.

MECHANICAL JOINT SIZES: Tapping Sleeves
and Tapping Crosses with mechanical joint end con-
nections are available in sizes 4" x 2" thru 18" x 18".

Note: For Split Repair Sleeves, Tapped Split
Sleeves and Tapped Split Crosses with mechanical
joint ends, see page 85.

24



GATE VALVES
M&H VALVE AND FITTINGS

WITH

ROLLERS, TRACKS AND SCRAPERS

DOUBLE DISC

If large M & H double disc gate valves are installed

in a horizontal position in a horizontal line, the use

of rollers or rollers, tracks and scrapers is recom-

mended. The heavy weight of the gate assembly

creates a drag on the underside where it rests in the

body thus making the discs difficult to move.

To relieve this difficulty, valves may be fitted with

tracks on the inside of the body and bonnet. Discs

are fitted with one or two rollers on the lower side
in a position to bear on the track. Valves are regu-

larly furnished with Babbitt tracks. Hard bronze

tracks can be supplied when specified.

The rollers serve to carry the weight of the discs

when the valve is opening or closing, and also make

the operation much easier. The scrapers remove sedo

iment and other accumulation on the tracks by

traveling the track ahead of the rollers during both

opening and closing operation. M&H double disc

gate valves in the larger sizes may be fitted in this

manner, including manual, cylinder or motor oper-
ated valves.

SCRAPER

-ROLLERS OR TRUNNIONS

SOLID WEDGE
If large M & H solid wedge gate valves are installed
in a horizontal position in a horizontal line, the
tongue and grooved gate guides may be modified
with rollers to carry the weight of the wedge
throughout its entire length of travel on bronze
or hard Babbitt tracks securely fastened in the body
and bonnet. American Water Works Association
specification C500 prescribes this refinement for
solid wedge valves 16" and larger.

INSTALLATION
It is important to note that the location of rollers
and/or rollers and tracks are always on the side
opposite the test plug.



M&H VALVE AND FITTINGS

339

337

306

Extension Kit is available for extending the
Dresser "300" Hydrant when ground level is
changed. Included in this kit extension
barrel section, extension oF operating stem,

ring gasket, eight lugs and eight bolts.
When ordering please specify length oF exten-
sion in multiples oF 6" (such 6", 12", 18",
etc.) and size oE hydrant. Kit Item /’,lumber 362
(Non-Traffic). Kit Item Plumber 363 (Traffic).

308 347 3O4.
The Dresser "300" Hydrant

PARTS LIST
303 Item

No.

301
302
303
304
305
306
307
308

334 309
3]O
31!
312

331 313

31 314
315
317
318

350 319
320

--328A 322
323

302 324 (
325
326 e

310 327
328
328A

314 331
332

323 333
334

355 335
325 336

337
322 "..t,’ 338

339
315 340"
33 346

347
354 350

32 354
355
356

359

319
360

301

362

363

374

The Dresser "300" Relir Kil is used For the 375
Traffic /vodel only. It consists oF break- 376
away coupling, two coupling bolts, eight 377
breakaway lugs, eight Flange bolts and
breakoway joint ring gsket. Kit Item /’40. 360.

as
Four Shoe Connections Available /e-
chanical Joint, Flanged, Asbestos-Cement,
and Hub,

Description

Hydrant Shoe
Standpipe
Nozzle Section
Top Plate
Top Plate Bolt
Pumper Nozzle Cap
Hose Nozzle Cap
Operating Nut
Top Plate. Gasket
Stem Lock Pin
Stem .
Seat Ring Gasket--Lower
Seat Ring Gasket--Upper
Main Valve Top Plate
Seat Ring
Main Valve
Valve Bottom Plate
Cap Nut
Stem Extension

I)r,in Valve Facing
Rivets
NdSeal
l[ndpipe Gasket
’]9)’ain Valve Facing Plate
Eower Stem Seal Gasket
’Non-Breakaway Lugs
Breakaway Lugs
Nozzle Cap Cable
Swaged Cable Sleeve
Nozzle Lock Pin
Nozzle Lock Pin--Ring Gasket
umper Nozzle
ose Nozzle

Pumper Cap Gasket
Hose Cap Gasket
Pumper Nozzle Gasket
.Hose Nozzle Gasket
Opcrating Nut--Ring Gasket
Top Plate Ring Gasket
Standpipe Joint--Ring Gasket
Drain Outlet Bushing
Shoc-Standpipe Bolts
Ground Flange Bolts

No.
Req’d Material

1 Cast Iron
1 Cast Iron

Cast Iron
1 Cast Iron
4 Steel-plated
1 Cast Iron

Cast Iron
1 Bronze
1 Fibre
1 Steel-plated
1 Steel
1 Rubber
1 Rubber
1 Malleable
1 Bronze
1 Rubber
1 Cast Iron
1 Cast Iron
1 Steel Rod,

Bronze coupling
2 Rubber
8 Brass
1 Copper Gasket
1 Rubber
4 Brass

Copper-Asbestos
8 Cast Iron
8 Cast Iron

Galvanized Wire
Copper
Steel-zinc plated
Rubber

1 Bronze
Bronze

1 Rubber
Rubber

1 Fibre
Fibre

1 Rubber
1 Rubber
1 Rubber
2 Brass
8 Steel
8 Steel

Conversion Kit--change from non-breakaway to break-
away in field. (Includes upper stem, lower stem, break-
away coupling assembly, 8 breakaway lugs with nuts
and bolts.)
Repair Kit--Traffic Model Only. (Includes breakaway
coupling assembly, 8 breakaway lugs with bolts and
nuts, and standpipe joint ring gaskets.)
Standpipe Extension--in multiples of 6 inches.
Extension Kit--non-breakaway type. (Includes stem
extension with coupling attached, 8 non-breakaway lugs
with nuts and bolts, standpipe joint ring gasket, stand-
pipe extension.)
Extension Kit--breakaway type. (Includes standpipe
extension, stem, stem coupling assembly, 8 non-break-
away lugs with bolts and nuts, stand pipe joint ring
gasket.)

FIELD TOOLS
Main Valve Disassembly Wrench, 4" Hydrant
Main Valve Disassembly Wrench, 5/ Hydrant
Hose Nozzle Wrench
Pumper Nozzle Wrench
Operating Wrench

required

40D
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M&H’VALVE AND FITTINGS

GATE VALVES
A.W.W.A. CLASS C NRS

IRON BODY, BRONZE MOUNTED, DOUBLE. DISC, PARALLEL SEAT, OR SOLID WEDGE
2" TO 12"--200 LBS. WORKING PRESSURE, 400 LBS. HYDROSTATIC TEST
14" TO 42"--150 LBS. WORKING PRESSURE, 300 LBS: t:IYDROSTATIC TEST

Figure 67-M"Non-Rising Stem, Mechanical Joint Ends

END STYLES
Figure Numbers, NRS

Double Solid
Disc Wedge

67--67Ff 67W Both ends Hub
67FW Both ends Flanged

67S 67SW Both ends Screwed
67I" 67MW Both ends Mechanical

Joint
67AC xxx Both ends Asbestos-

Cement
67U xxx Both ends Universal
67FM xxx One end flanged, other

end Mechanical Joint
67HF xxx One end Hub, other end

Flanged
67HS xxx One end Hub, other end

Spigot
67C 67CW Both ends Hub for

Concrete Pipe

Parts List

Part Part Material
No. q’d
For Double Disc or Solid Wedge

Stem

Body.
’Gland BolL
a.,ld Nuts
Body Rifig
Operating
Nut

Stung Box
Bolts & Nuts
Packing

2

Manganese
Bronze
Cast Iron
Steel Bolts
Bronze Nuts
Bronze
Cast ton

Cast Iron
Steel

Lubricated
Flax
2"-2"

12 Bonnet
Gasket

13 Stuffing Box
Gasket

14 Bonnet
Bolts & Nuts

15
16
17

Iron; 3"-
12" Bronze:

Cast Iron
Bronze
Bushed
Cast

14" and
Under Cast
Iron; Over

Iron Bronze
Bushed
Asbestos

Asbestos

Steel

For Doutle Disc Only

Stem Nut
Spreader
Disc

1 Bronze
2 Bronze
2 2" and

Under,
Bronze;
Over 2",
C. Iron w/
Bronze
Rings

For Solid Wedge Only

Figure 67, Hub’ Ends

ACCESSORIES

Page

Hydraulically Operated ...47, 48,
49, 50

Gearing 21, 22

Wedge 4" and
Under,
Bronze;
Over 4",
C. Iron w/
Bronze
Rings

NOTE: Wedcje for Solid Wedge Valves
takes place of Perts Nos. 15, 16
and 17 s shown for Double Disc
Valves.

By-Passes 21, 22
Square Bottom 46
Motor Operated 51
Floor Stands 59, 60, 61
Extension Stems 59
Clean-outs 52
Chain Wheels 52
Rollers, Tracks and Scrapers 23
Indicators 52
Valve Boxes 26, 27, 28, 29
Socket Wrench 29

18



ATLANTIf, D1ViStON

NAVAL O,CILITIES ENGINEERING C01,MAND

!FgLK. VIR4NIh 235!.1

APP,,,.-, !-.

.. mAT’, [’3"

CERTIFIED PRINT
PRODUCT ENGINEERING

__a.pp.v’l file no. ,,1
M & H VALVE & F TT NGS CO.
DI’,SIOt,I OF ’g’ SSEI i"!LL;.;!,’ ’S ii’4C.

ANNIS:ION, ALA-LIA :,’IA

By______ Date Iss’Jed-



M&H V/CLVE AND FITTINGS

M & H GATE VALVES
A.W.W.A. CLASS

DOUBLE DISC, PARALLEL SEAT OR SOLID WEDGE

Figure 67 Figure 67-S NRS Screwed.’ Figure 67-M Figure 68-F
NRS Hub Figure 67-F NRS FlangecP" NRS Mechanica OS&Y Flanged

Joint

TABLE

Size p.f..,al.ye 2 2 3 4 5 10" 1 14 16 18 2 30 36 42

A Noy-P 7 10 12 12 12 13 14 14 15 1 16 17 25 28 32
B With By-P ’ 19 21 22 25 28 32 36
C Hub Depth 2 3 3 4 4 3 4 4 4 4 4 4 4 4 4 5

D I.D. ofHubj" 3. 4.76 5. 6.70 7. 10.10 12. 1... 18. .92 23. 27.32 33.75 49.09 46.58

X Laying ngth No By-Pass 2 3 4 4 4 5 6 6."’7 8 8 9 17 19 23 26

E EndtoEnd :’t 5 5 6 7

F No By-Ps "t.: 7 7 8 9 10 I0. .. 1. " 16 18 20 24 28 33 38
G With By-Pass ?’]’ 20 24 28 33 38
H Flange Thickne . 1 l’ f. .i ’1 1 1 1 1 2 2 2
J Flange Diameter 6 7 7 9 10 11 13 i6’ 19 1 23 25 27 32 38 46 53

K Bolt Circle Diamer 4 5 6 7 8 9 11 14 i7 ’18 21 22 25 36 42 49
L Numr and Diameter of Bolts 12- 12- 11 11 1121121 32-1 3I
M No By-Pa 8 8 9 10 11 12 13 20 22 24 26 31 30 39 41

N With By-P 20 25 25 26 31 30 39 41

O Hub Depth 2 2 2 2 3 3 3 3 3 3 3 3 4 4 4

P I.D. of Hub 2. 4. 5. 7. 9. 11.31 13. 15.59 17. 19.79 21.74 26. 32.34 38.75 .84

Q Bolt CircleDiamer 4 6 7 9 11 14 16 18 21 23 25 36 43 50
R Numr and Diamer of Bolts 2- 111 1 1 21 21 21
Y Laying ngth No By-Ps 3 3 4 5 5 6 6 13 18 18 19 24 31 33, EndtoEnd 11 12 12 13 14 16 17

S   Depth 4 4a 4a
CC Laying Length 4 5 5 6 6 7 8
S Cony. Packing Double Disc 10 12 16 17 19 21 24 29 36 43 47 50 59 70 81
S Cony. Packing SolidWedge 10 12 16 17 19 21 24 29 33 36 43 47 59 74 84
S "O"-Ring Packing Double Disc 9 11 14 16 18 19 22 27 30 33 39 43 47 54 65
T *nr ValvTopSm (Cloud)11 13 15 18 21 24 30 37 42 49 57 82 1 116
U *nrValvTop Sm (On) 13 15 18 22 27 30 39 48 55 74 83 89 107 131 153
V Oratg Nut ua 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

W WheelDiamer 6 6 7 9 12 12 14 16 18 24 24 30 30. 36 36

TnstoOn--N 6 8 10 12 10 19 25 31 37 62 49 62 74 86
Turns On--OS&Y 7 8 10 9 I1 13 17 21 25 29 34 38 42 50 62 74 87

NOTGa valves for use th 2" mhanic Joint pipe (not lisd) n be supplied.
*Add 4" for 30". 3" to 36" solidwge valves only.
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IMPORTANT
THIS DRAWING COVERS ONLY THE WORK IN HOPE’S CONTRACT. HOPE’S DO NOT ASSUME OR ACCEPT
ANY RESPONSIBILITY FOR MEASUREMENTS AFFECTING THE WORK OF OTHER CONTRACTORS. GLASS
CONTRACTORS SHOULD MAKE TEMPLATES AND CHECK ALL MEASUREMENTB FROM COMPLETED WORK
AND NOT FROM THIS DRAWING.

DETAILS OF STONE, STRUCTURAL STEEL AND OTHER MATERIALS RELATED TO OUR WORK, BUT HOT
FURNISHED BY US. HAVE BEEN INDICATED ON OUR SHOP DRAWINGS TO THE BEST OF OUR ABILITY
AND REFLECT OUR INTERPRETATION OF THE ARCHITECTURAL DRAWINGB AND OUR CONTRACT REQUIRE-
MENTS.

TO A:SURE PROPER FITTING AND COORDINATION OF OUR WORK WITH OTHER TRADES. OUR SHOP
DRAWINGS MUST BE CHECKED BY CONTRACTOR AND/OR ARCHITECT AGAINST DRAWINGS PROVIDED
BY THE SUPPLIERS OF SUCH MATERIAL:g AB RELATE TO OUR WORK BUT WHICH ARE NOT TO BE FUR-
NISHED BY US.
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2000-A(REV. 2)
JUNE, 1966

Replaces 2000.A(REV. 1)
(August, 1965)

SERIES "OU"
OIL FIRED
UPFLOW
FURNACE

NEW FEATURE!
HINGED

UPPER PANEL
OPENS WIDE AND
IS REMOVABLE FOR

COMPLETE
ACCESSIBILITY

MODEL
NUMBER

OU080AA
OU080FA
OU080MA
OU080RA

OU 100MA
OUI00RA
OUIOOTA

OU 125MA
OU 125TA

OU 150UA

TYPE MOTOR
NO. SPEEDS

PSC-2
PSC-3
FH-I
FH-I

FH-I
FH-I
FH-I

FH-I
FH-I

FH-1

FH-1

APPROX. SHP.
FILTER(S) WGT.- LBS.

(1)16x25x1 280
(1)16x25x1* 283
(1)16x25x1 285
(1)16x25x1* 288

(2)16x16x1 312
(2)16x16xl 315
(2)16x16x1* 315

(2)16x16xl* 335
(2)16x16x1* 338

(1)16x20x1 357
(1)20x20x1
(1)16x20x1* 360
(1)20x20x1*



MODEL
NUMBER

OU080

OU100

OU 125

OU 150

BOTTOM NLET SIDE INLET

MODEL NO.

0U080

OU 100

OU 125

OU 150

T

16-l/8

16-1/8

16-1/8

16-1/8

MODEL NO.

OU080

OU 100

0U125

OU 150

FLUE

MODEL
NUMBER

OU080AA

OU080FA

AVAIL. EXT.
STATIC PRESS AIR RISE

IN. W.C. RANGEF
0.15 70-105

0. 50 50-70

HIGH SPEED TAP C.F.M. MEDIUM SPEED TAP C. F. M. LO-SPEED TAP C. F. M,

BLOWER PULLEY
DIA. BORE

7x 3/4
5x3/4

7x 3/4
6 3/4

6x3/4

6x 3/4
7x3/4

8 3/4
8 3/4

MOTOR PULLEY
DIA. BORE

U. L. EXT. STATIC
PRESS.-IN. W.C.

AIR RISE
RANGE OF

3-1/4 1/2 0.15 70-105
3-1/4 1/2 0.50 50- 70

3-1/4 1/2 0.20 70-105
3-1/4 1/2 0.50 70-105
4-1/8 5/8 0.50 50- 70

3-1/4 1/2 0.20 70-105
4-1/8 5/8 0.50 50- 70

3-1/4 1;’2 0.20 70-105
4-1/8 5/8 0.50 50- 70

VAR. EXT. STAT.



Elongated Compact closet

SOLI

N. 10 SHOCK-PROOF SOLID OLSONITE

TOIl ELONGATED BOWl, Open fonl, leg

Molded of solid Olsonite, One

COLOR- Black.

FIXRI

N 3025-2

N 3055-2 flush
N O7!-2 trip k".er

st’eel.Y

COLOR:
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Republic
Thermo-Glas AUTOMATIC STORAGE ELECTRIC WATER

TABLE TOP SERIES ETX- Residential Electric

FEATURES
IMMERSION HEATING ELEMENTS have been designed for long life
and are inserted directly into the water for fast, economical heating.
NEW HI-SIL GLASS LINED TANKmExtra-heavy steel tank is coated
with highest quality glass lining obtainable for maximum resistance
against corrosion. Tank is electrically welded and pressure tested.
THERMOSTATmHeavy-duty type. 100% automatic. Positive dial stops
--120 to 170 F., with hair line control of water temperature. Reflec-
tive dial provides easy visibility. WIRINGHighest grade copper wire,
UL Approved with moisture-proof insulation specially designed for use
on heating devices. FIBREGLAS INSUlATION--Extra-thick, fire-proof,
moisture-proof fibreglas
keeps water hot hours
greater tank protection.

Model No.
10 Year
Warranty

il 30 ETX

q 40 ETX

50 ETX

insulation between tank and outer jacket
longer. EXTRUDED MAGNESIUM RODS for

A D
Height to B C Height
Top of Width to

Back Splash Depth ountertop

40" 24" 25" 36"

40" 24" 25" 36"

40" 24" 25" 36" I/"

Water Connections All 3/a"

SPECIFICATIONS

HEATING UNIT WATrAGES
Depth Approx.
of Toe Shipping NEMA STD. 236V. AC MAX UL APPR. 236V.
Recess Weight Upper wer-pper

11/,, 167 1000 600 5000 5000

11/4" 200 1250 750 5000 5000

219 1500 1000 5000 5000

HEATERS

IO-YEAR WARRANTY
Five year free replacement of complete heater should the
inner tank leak, when installed according to applicable codes
and ordinances, subject to conditions set forth printed
ranty card. Sixth through tenth year at the following percent-
age of the then current warranty base price 6th year--
50%; 7th year--60%; 8th year--70%; 9th year0%; lOth
year--80%.

MERCURY MIDGET SERIES EMX Residential Electric

FEATURES
Designed for undercounter installation or tight space situation, the Republic
Midget series provides a modern, attractive answer for mobile homes, or where
compact heaters are required for smaller quantities of hot water. These small-
sized but modern, efficient units are economical to buy, inexpensive to oper-
ate fit into small space. /2’’/ -" ,Z.O,>

SPECIFICATIONS

A
Model No. Height
10 Year of

-" .i Warranty Heater

[!6EMX 19"

15 MX 26"

Republic

C
B

Height
to Water

Connections

Hot--18-3/16"
Cold 21/4"
Hot 24"

Cold 21/4"
Hot 31 5/8"

20 EMX 263," Cold 21/4"
water Cennections All "

DALLAS ERIE
1400 W. Commerce St. 324 W. 12th St.
Dallas, Texas 75208

Height O
to Diameter Approx.

Junction of Shipping
Box Jacket Weight

123" 16" 53

13M6" 18" 77

13e" 20" 90

Erie, Pennsylvania 16502

ING UNIT WAAGES

NEMA D. II5 V. AC MAX. ULAPPR. 115V.

Upper Lower Upper Lower

None 1250 None 1250

None 1250 None 1250

None 1500 None 1500

Dimensions and specifications subject to change
without notice in accordance with policy of
tinuous product improvement.

LOS ANGELES
4901 So. Boyle Ave.

Los Angeles, California 90058

PORTLAND
2545 S.E. Gladstone St.
Portland, Oregon 97242



Republic
Thermo-Glas  u’ro ’nc s’ro A E ELECTRIC WATER HEATERS

Republic electric water heaters provide all the features of electric
water heating; safety, cleanliness, ease of installation plus Re-
public’s own features and history-proved quality. The inside sur-
face is coated with an exclusive finish called Thermo-Glas. The
result is a smooth glasslining that effectively resists corrosion,
assuring long tank life, cleaner water and maximum efficiency.
Extruded magnesium anode rods provide superior tank protection
and lone life.

MARS SERIES- EX Residential Electric

FEATURES
PATENTED WATER HEATER NIPPLES
ALL HEATERS are equipped with Masterflow drain valves.
IMMERSION HEATING ELEMENTS--Long Life, immersion heating
elements are inserted directly into the water for fast economical
heating and are readily serviced.
THERMOSTAT-Heavy-duty type. 100% automatic. Positive dial
stops--120 to 170 F., with hair line control of water tempera-
ture. Reflective dial provides easy visibility.
WIRING--Highest grade copper wire, UL approved with moisture-
proof insulation specially designed for use on heating devices.
FIBERGLAS INSULATION--Extra thick, fire-proof, moisture-proof
fiberglas insulation between tank and outer jacket keeps water hot
hours longer.
NO ADDITIONAL CHARGE for Hi-Recovery elements--(4500/4500).
All heaters are equipped with built-in safety designed energy cut-off
devices to automatically prevent high temperature build up, as
required, This complies with the current Underwriters Standards.

TANK CAPACITYALS.
Model No.--lO Yr. Warranty
A--Height of Heater
B--Height of Water Connection

C--Height to Junction Box
D--Diameter of Jacket

Shipping Weightpprox.

!----. N.E.M.A. Upper
STANDARDS
236V.-A.C. Lower
MAX. U.L Upper
APPROVED
236 V. Lower

SPECIRCATIONS
30* 30** 42
EX30 EX30 EX42

37z," 501A" 50z/"

383," 517" 517"
ALL LOCATED

20" 18" 20"

120 120 142

1000 1000 1250

600 600 750

5000 5000 5000

5000 5000 5000

52 66 82 100 ***20 ***30 ***40
EX52 EX66 EX82 EX100 EXS20 EXS30 EXS40

50z" 527" 647 65" 26z6" 30z" 34"

517" 541/2" 66]/2" 66%" 34" 32"
ON TOP OF HEATER 26z6 30%" 35%"
22" 24" 24" 27" 20" 22" 24"
162 225 258 328 97" 119 133

1500 2000 2500 3000 None 1000 1250

1000 1250 1500 2000 1500 600 750

5000 5000 5000 5000 5000 5000 5000

5000 5000 5000 5000 5000 5000 5000

Water Connections All 3,,"
*Made in Dallas
**Made in Portland
***Not available at all plant locations.

All Republic Electric
Heaters are Underwriters
Laboratory Listed.

NOTES:
Unless otherwise specified, stand-
ard 236 AC voltage will be fur-
nished. 115 AC voltage supplied
on special order at no additional
cost. Specific request must be
made for different wattage heat-
ing elements demanded by spe-
cial zone requirements.

Double element heaters may be
wired for simultaneous operation,
non-simultaneous operation, non-
simultaneous operation with off
peak metering and simultaneous
operation with off peak metering.
When ordering please specify type
of wiring required.

Distance Between Water Connections

Dimensions and specifications subject to change
without notice in accordance with policy of
tinuous product improvement.

10-YEAR WARRANTY
Five year free replacement of complete heater should the
inner tank leak, when installed according to applicable codes
and ordinances, subject to conditions set forth printed
ranty card. Sixth through tenth year at the following percent-
age of the then current warranty base price 6th year--
50%; 7th year--60%; 8th year--70%; 9th year0%; 10th
year0%.



Challenger series coolers are available in three capacities--3, 5 and
10 gallons of 50 F. cold water per hour. Ruggedly built, yet handsomely

styled, these models occupy only 1 square foot of floor space and are ideal
for areas where space is at a premium.

Hot ’N Cold option, available on 3 gallon cooler (Model OCP3H) provides 45
six-ounce cups of hot water per hour to put the convenience of instant

coffee, tea or chocolate in shop or office.
Satin finish stainless steel tops are easy to clean, have full anti-splash ridge.
Unique Dial-A-Drink Bubbler, with built-in pressure regulator, furnishes a

smooth, steady flow of water, without sudden spurts or dribbles,
at line pressures from 20 to 125 p.s.i.

OASIS
WATER COOLERS

CHALLENGER
FREE-STANN.x

Models OCP3, OCP31E OCP-5)& OCP10

Challenger models are right at home in shop Visitors appreciate convenient cold water
or factory. Durable two-coat baked enamel refreshment. Compact Challenger models take
finish and stainless top are easy to keep clean, a minimum of space, are so good looking
"stand up to heavy use and abuse, they’re right at home in the finest surroundings.

Hot ’N Cold option (Model OCP3H) puts instant
hot beverages where the people are. Saves
time and steps for coffee breaks and makes
refreshment available to customers or guests.

OASIS... Quality you take for granted.



OASIS
Models OCP3, GCP3H, OCP5 & OCPIO

(Identical unless otherwise noted)

DIAL-A-DRINK BUBBLER: Built-in pressure
regulator assures a smooth, steady flow at
line pressures from 20 to 125 p.s.i. All metal
parts of either stainless steel or brass.

STAINLESS STEEL TOP: One-piece 18-8
satin finish stainless steel with effective
anti-splash ridge. Easy-to-clean integral
strainer grid.

CABINET: Heavy gauge steel, one-piece wrap-
around design, phosphatized after fabrica-
tion. Mocha Tan enamel finish; separate
prime and color coats baked on. Easily remov-
able front panel. Durable phosphatized steel
base finished in black baked-on enamel.

COOLING SYSTEM

COST-CUTTING PRE-COOLER (Model OCP10
only): Nearly doubles capaci.ty without extra
operating cost by cooling incoming water
with cold waste water. Continuous helix
inside drain tube causes cold waste water
to flow against the side walls, exchanging
heat with fresh water in tubing wrapped
around outside of drain tube. Double wall
construction meets codes. All copper
construction.

TANK AND COOLING COIL: Tank-type storage
system reduces starts and operating time of
compressor. Has a cold water storage capa-
city of 2 quarts. Copper refrigerant coil,
metal bonded to exterior of vented red brass
tank; entire assembly is hot-tin dipped. Two
metal walls between drinking water and
refrigerant. All water tubing and connections
are cold-tinned to prevent corrosion. Con-
nection provided for remote fountain.

COOLING TANK INSULATION: Pro-fitted,
molded plastic foam.

COLD WATER THERMOSTAT: Tamper-proof
adjustable thermostat switch behind remov-
able front panel controls cold water tempera-
ture.
REFRIGERATION UNIT: Fan cooled con-
denser. Internally spring mounted, hermetic-
ally sealed compressor with automatic
overload protector. No lubrication needed.
Refrigerant is controlled by accurately cali-
brated capillary tube. 3-wire service cord
and polarized plug furnished.
cvl A.C. ComDrnr :.n.: Models OCP3 &
-OCP3H 8; OCP5 & OCPIO

HOT WATER SYSTEM (Model OCP3H)

HOT TANK: 85-15 red brass. Fiberglass insu-
lated. 500 watt tubular copper sheathed
heating unit.

CAPACITY: 45 cups of piping hot water per
hour. 1V2 quart storage tank.

HOT WATER THERMOSTAT: Adjustable to
185 F. Convenient on-off toggle switch on
back of cabinet.

HOT WATER VALVE: Self-closing type, vented
to atmosphere to eliminate need for pressure/
temperature relief devices in hot water sys-
tern. Highly polished, chrome plated faucet.
Red plastic handle.

ACCESSORIES
GLASS FILLERS: Adapter kits available for
field installation only. Push-down (A550R),
push-back (A525R), and push-button (A5OOR)
type glass fillers available.

5-YEAR WARRANTY: Covers the entire water
cooler against defects in materials and work-
manship under normal use and service as
detailed in the "5-Year Warranty Certificate"
enclosed with each water cooler. Sample
copy available upon request.

SHIPPING WEIGHT (approx.): Model OCP3,
75 Ibs.; Model OCP3H. 80 Ibs.; Model OCP5,
76 Ibs.; Model OCPIO, 80 Ibs.

EXPORT
POWER SUPPLY: Models 0CP3-50, OCP3H-
50 and 0CP10-50 are operable on 230 volt,
50 cycle without transformers. Identical with
models OCP3, OCP3H and OCPIO except for
compressor h.p. ratings, which are z/6, 1/6 and
1/4 respectively.
WARRANTY: Full 1-year warranty on entire
cooler. 4-year replacement contract on sealed
refrigeration system.

Models covered by these specifications com.
ply with all known Plumbing Codes. Tested
and rated in accordance with Air Conditioning
and Refrigeration Institute Standard 1010-62.
Listed by Underwriters’ Laboratories.
Approved by Canadian Standards Associa-
tion.

SUGGESTED SPECIFICATIONS

Contractor shall supply self-contained
electric refrigerated water cooler(s) with
cooling capacity of at least __gph
from 80 F. inlet water to 50 F. drink-
ing water in room temperature of 90 F.

Bubbler shall have lever handle and
built-in pressure regulator to deliver
smooth, steady flow at supply pressures
from 20 to 125 p.s.i.

Cooling tank shall be vented, red
brass with copper refrigerant coil bonded
to exterior and hot-tin dipped after
assembly. Refrigerant flow controlled by
capillary tube. Temperature controlled
by adjustable thermostat.

All copper water tubing and connec-
tions shall be cold-tinned to prevent
corrosion.

Entire water cooler shall be warranted
for five years, including hermetically
sealed refrigeration system, fan motor,
relays, cold control and bubbler valve.

Cooler(s) shall meet specifications of
U. S. Department of Commerce Bureau
of Standards; Public Health, Sanitary,
and Plumbing Codes; and be listed by
Underwriters’ Laboratories, or approved
by C.S.A. Water cooler(s) shall be OASIS
Model(s)

----BmmEleglel
)
MANUFACTUI:IIN COMPANY

12 DEEP i WID[
ffEAR VIEW

WASTE ]114 I.P.F.
(0CP3. OCP3H
AND OCPS)

-WATER INLET3/81P
(OCP3,0CP3B
ARD

/WAER INLET
(OCPIO ONLY)

/WASTE ]|/4 I.P.F.
(OCPIO ONLY)

-HEATING TANK
DRAIN 3/8 i.PF
(OCP3H ONLY)

COLD TANK DRAIN 3/8 LPF.

CAPACITY TABLE /
GPH of 5ater

Room Inlet Model Model Model
Temperature Water 0CP3-0CP3H 0CP5 OCPI(

70 70 5.5 9.9 14.9
60 70 4.7 8.9 14.3
90 70 4.0 8.0 13.4
100 70 3.3 7,2 11.8
70 80 4.4 6.5 10.8
80 80 3.6 6.0 10.4
*90 *80 3,1 5.5 10.0
100 80 2.4 5.0 8.6
70 90 3.3 4.9 8.5
80 90 2.9 4.6 8.4
90 90 2.5 4,2 8,0
100 90 2,0 3.9 7,1

70 100 2.9 4.2 7.0
80 100 2.4 3.9 6.9
90 100 2.0 3,5 6.6
100 100 1.6 3.1 5.9

Cup service capacity (Base Rate) same as shown
for Models OCP3, OCP3H and OCP5; 45% of above
for OCPIO.
*Air Conditioning and Refrigeration Institute Rating
Condition.
Model OCP3H delivers 45 six-ounce cups of hot
water per hour in addition to cold water as shown
on capacity chart.

NUMBER OF PEOPLE SERVED AT .P.
RATING CONDITION /

OCP3 OCP5 OCPIOMODEL NO. OCP3H

ated Capacity 3.1 5.5 10.0GPH of 50F. Water)

NUMBER OF PEOPLE SERVED (BUBBLER)

)ffices, Hospitals,
chools

.ight Industry

leavy Industry

ot Heavy Industry

Retail Stores, Hotel &
Office Building Lobbies

NUMBER OF PEOPLE SERVED (CUP)

Offices, Schools

Restaurants, Hospitals

Ebco works constantly to improve product
performance and dependability. Therefore,
specifications may change without notice.

37 66 120

21 38 70

15 27 50

12 22 40

37 66 120

Form 1895--10/67 Litho in U.S.A.
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EYE AREA= 17 SQ.IN., MAX. DIA. SOLIDS I/8 MAX. SHAFT BHP

-59 3/8 CHG, DHG-q.

EYE AREA= I.5 SQ. IN., MAX. DIA. SOLIDS =1/4’ MAX. SHAFT. BHP AT 3500=10, 1750=5
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FLORIDA S._ . _:PORATION
STANDARD BAR BENDING TYPES

(R)

(R)

o
/4 G .4 G

@

K

a

L 0

.4 G

NOTES
1. All dimensions out to out of bar.
2. "J" Dimension 180" hooks to be shown only where

necessary to restrict hook size, othenvise standard hooks
to be used.

3. Where "J" is not shown, "2’ will
be kept equal to less than "H".
Where "J" exceed "H", it should
be shown.

4. "H" Dimension stirrups to be shown where necessary
to restrict hooks.

5. Where bars to be bent accurately than standard
bending tolerances, bending dimensions which require
closer working should hove limits indicated.

6. Figures in circles show types.
7. No allowahce for bend curvature is to be made except for

standard_oo_k__and._rad. inece o_f..same.





FLORIDA STEEL OORPORATION
BAR BENDING DETAILS

TICKET NO.- DIVISION
ALL REINFORCING PREFIXED

PRODUCTION No. 0 , r
’C.DWG No. -;.-; -, 7 .SHEET

DATE " 7_- G,. REVISED,

DRAWN BY

LIST NO.

OF

NO. SIZE LENGTH MARK TYPE A
PCS.

ALL DIMENSION ARE OUT TO OUT

B C D E F G H J

4"5
3"4..

’4

SEE OUR STANDARD BAR TYPES





;tomo, sttt ] FLORIDA STEEL CORPORATION
BAR BEDING DETAILS- TICK NO LIST NO.

OVmON
ALL REINFOING PREFIXED

CUSTOR . , PRODUCON No

PROJECT r DWG No. : SHEET

LATION -I ’- ’DATF -I- REVISED

T’L. FO " WN

LENGTH MARK

0-II

ALL DIMENSIONS ARE OUT TO OUT SEE OUR STANDARD BAR TYPES





FLORIDA STEEL CORPORATION
BAR BENDING DITAILS
E

CUSTOMER :1.’,,’)Co.T. CO.
PROJECT /,/."T"; "T-[.-, ,,
LOCATION C-,-’ar

TICKET NO. LIST NO.
DIVISION

ALL REINFORCING PREFIXED

PRODUCTION No.._ :

/C-.DWG No. Ic:---r SHEET

DATF 2 j- REVISED.

DRAWN BY t

NO.ITEM PCS.

2 IZ

4

12

13

4
8

19 _.
20

24

25
26

27 I0

29

3O

311

SIZE LENGTH MARK TYPE A B C D

-’1o E2oo T?_. o-S

I-O

ALL DIMENSIONS ARE OUT TO OUT

E F G H J

SEE OUR STANDARD BAR TYPES





A STEE.L CORPORATION. BAR BENDING DETAILS
".’F ! TICK NO.__ LI NO. J

DIVISION
L REINRCING PREFED ]

cusTo , . eROOUON No.

PROJECT . DWG No.1

T’L. FO

ITEM Pcs.NO" SIZE LENGTH MARK TYPE A B C D E F G H J

5

23

24

26

3o

ALL DIMENSIONS ARE OUT TO OUT SEE OUR STANDARD BAR TYPES





LISTNO

8

mEETly’
REVISED_





fL0111OA STEEL ]C OIIPORATION FLORIDA STI ,I .I, CORPORA’EION
STRAIGHT BAR LIST

o v S ON

CUSTOMER

LOCATION

ALL REINFORCING PREFIXED

PRODUCTION No. ) G-7

DWG No, 4’ ’, SHEET

DA’rF 4 G -. REVISED

nRAWN BY

NO.
SIZE LENGTH MARKPCS. ITEM

36

37

39

40

41

42

43

44

45

46

47

48

49

50
51
‘52
,53

‘54

.56
,57

‘58

,59

60
61

6,.5

67

68

NO. SIZEPCS.
NO.LENGTH MARK SiZE
PCS.ITEM

69

70

71

72

73

74

7‘5
76

77
78

79

80

81

82

83
84

85

87

89
90

91

92

93

94

95

96

97

98

100

101

102

LENGTH MARK
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APPARATUS
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3 PH3E, 40 HP MOTOR,
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I 0 COP ES

CHARLOTT, N.. 2,I1
ATTN: R.N. FOk4.R

65 TAPS ON TRANSF’R FOR 208 VOLTe

I COPY CHARLOTTE OFFIC
B.G. P(TERSON

I COPY

NOIJ
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BOX 1067 CIARLOTTo .q.
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ATLANTIC DIVISION’
qAVAL FACILITIES ENGhEERING COM,t4AND

NORFOL%I
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[.0.p0.m|0.
LOIIDA STEEL CORPORATION,., STANDARD BAR BENDING TYPES

(R)

,4 G A E

o

D

cl

c l j_ _) A

C

ol

A
’T

B _}

A G

,4 G A G A G

A G A G A G
H] H

J
H

G

VIEW
AR BENDING ETAIL,S

NOTES
]. All dimensions out to out of bar.
2. "J" Dimension 180 hooks to be shown only where

necessary to restrict hook size, otherwise standard hooks
to be used.

3. Where "J" is not shown, ".1" will
be kept equal to less than "H".
Where "J" exceed "H", it should
be shown.

4. "H" Dimension stirrups to be shown where necessary
to restrict

5. Where bars to be bent accurately than standard
bending tolerances, bending dimensions which require

closer working should have limits indicated.
6. Figures in circles show types.
7. No allowahce for bend curvature is to be made except for

standard hook and radii in of

9052005
15M--12-66





CUSTOMER

PROJECT

LOCATION

FLORIDA STEEL CORPORATION
BAR BENDING DETAILS

TICKET NO.
_o,v,s,o 

ALL REINFORCING PREFIXED

PRODUCTION No

OWG No.__, SHEET____

DATE___/.

_-- _.REVISED

MAT’L. FOR
_DRAWN BY

4

5

SIZE LENGTH

ALL DIMENSIONS ARE OUT TO OUT SEE OUR STANDARD BAR TYPES

ONLY





ST::L !
C .0 I P 0 ATO J FLORIDA STEEL CORPORATION

.....,rV BAR BENDING DETAILS
TICKET NO,

ALL REINFORCING PREFIXED

CUSTOMER

PROJECT

LOCATION

OAT’L. FOR

"A(.o DWG No, Z...; _- SHEET

OATF 5"-/J’. :e. REVISED.

DRAWN IY

NO. stz B C D E F G H J R
PCS.

ALL DIMENSIONS ARE OUT TO OUT

IO0

NO.

/PER

TY F...

D





FLORIDA STEEL CORPORATION
BAR BENDING DETAILS

//,/. TICKET NO,

CUSTOMER

POJECT VV’A-r
LOCATION

MAT’L FOR





FLORIDA STEEL CORPORATION
BAR BENDING DETAILS

TICKET NO//"/7f," _DIVISION

CUSTOMER

PROJECT j...’T".
LOCATION

MAT’L. FOR

LIST NO.

ALL REINFORCING PREFIXED

PRODUCTION No.__J "-

DWG No. |) ’; -, SHEETOF.
DATEr’S/- ___REVISED

NO.ITEM
I)CS. SIZE LENGTH MARK TYPE

)9 4.1
20

_
22

23

24

25

26’

30

A B C D

5-9

5-r
5-7

ALL DIMENSIONS ARE OUT TO OUT SEE OUR STANDARD BAR TYPES





STRAIGHT BAR LIST
TICK NO. LIST NO.

ALL REINRCING EFIXED

CUSTOMER )I,,)I’, C,k..rT’, C.".
PROJECT [A,"T".i
LOCATION__.bj,.,lp ..,...$Jl_.. -,C,.

MAT’L. FOR

ITEM NO. NO. SIZE LENGTH
PCS SIZE LENGTH MARK ITEM PCS.

?z "7 -z- l
2 36
3 371

8 , - 42

" 41"4= 4-1 z- 4,)

7 4- ’ "51- 4 -G s3

o 4

2 IB-
33 ;;"0 5-o
34 Sz "zt 4-’

57
,58

59

60

61

62

63

64

65

66

67

68

MARK ITEM

69

7O

71

74

7..5

77

7

79

85

87

91
92

93
9,1

95

97

99

100

102

NO.
SiZEPCS.

LENGTH MARK
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ARNOLD STONI:
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’ FOIM 50TTOM

FO AI’PKU,VAL ONLY

L,UII I II/b I Ul’lb IIU I:.
Please check arid verify all sections’and
dimensions. No material canDe fibricated or’
d;ivu,d wi[i,uuL you’r approval of these

COMPANY
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FIIURE I10.

0TNrlMISE $1[ AS :T.
01MIMIINO$

OIL
MTG. ROLES

NOTE ALL ERCLONR[S NAVE KNOINT$
TO KCOMOONT[ P|e$.,S[L. $l.

IN3. LINT ilT$,

LON7 .AI

l.lll 1.812

1.5C0 2210
L078

I,Ill 1.826

L 078 ,28

l,l,l t q ILl

N vlTRUS

Ill, Ill, IIPl

III 6111

IIIKI HIAI[

I,I IOLl

IWITNTIAII$1

lX2, Ill
II$ 611

I,I POLE

llr IITN TIAIIIFIIIIB

III, III
$II

I,I POLE

FI6ONE NO.

A-IOI

I-II
AoNO0

A-I

1-21{

fill

I-I

A- ?4J

TITLE

WESTINGHOUSE ELECTRIC CORPORATION
SiZEClO,lpl TYPE 10N COMIIIIATI01 {lIMA I)
[IICLONRE$ OUTLINES



ITEM 2 S’277A007G02 AOOS3CB-B STARTBR WITH
HOA SWITCIto

OUTLINg DIWlNG 50.,qC420 (SUB3)WIRING DIAG.,AM -" 622BS&3

H 622B843 U

H 622B836

10 COPIES

COPY

P,, Oo BOX 1030
CI’3J.OI’TE NORTH CAROLII
ATTN: Ro No FONLgR

28201

CHARI,O OFC Bo Go ]PETI3.S@N

CHkitl,O, OPC CoRo

CoRo CO01B4AN 1%0o BOX 1399, CRkJ)TI’E, N,,Co 28201





ITEM 2: S#27?A007G02 A2OOS3CB-B STRTEII WITH
BOA SWITCH

OLI- DRAWING 50$C420

WIRING DIAGRAM

ITeM 4:

DRAi4ING 505C420 (1, 2)SUB
)IAGB,H 6225843 SUB

IAGRJ 622B836

10 COPIES

1 COPY

tESCO
PoOo BOX 1030
CHJ.(7e-o NORTH CAROLINA
ATTN Ro N,, FOk’l,R

28201

CHAELOTTE OFC Bo C,, PETERSOH

CHAELOTEE OFC Co Eo

CoRo GOOIN PoOo BOX 1399 E, IoC:, 28201

,,,,,.,,,,,:,*.,..,.c





I1’!4 2: S#277A007G02 A200$3CB-B STAB,TKle WITH
HOA b’ZTCH

NAVAL FACIUTIES EItdlIEEIIIOMIAND OUTL] DK&WlttG : 505C/4.20 (1 2)

O DIAGP, 622B836 SUB ,,.,4"

10 COPIES

COIY

COPY

PoOo BOX 1030
CtILOZE, NORTH CAKOLII
ATTN: R No FOWLL

28201

CH.’LO’I"I OFC Bo Co PETE3SOH

CiLB.LOBE 0C Co Ro GOOI)/

Cole,, GOOINN PoOo BOX 1399, CdLL4)E, lloCo 28201
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METALS Po Oo BOX 9073

GREENSBORO. N Co
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ta
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LATERAL "C"

_-, ,_- ., ;,;-

UNIT
SIZE

13’-6"
14LO"
14’-6"

"OUR SHIF;I’G CCII;DULE IS BASED UPON

WITHOUT C) ‘’CE v, Tv’.O w ANY

TIME IAikEN BEC’U IA] FE,iO WILL

UIRE THAT SHIPMENT BE RESCHEDULE-

LATERAL"B"

DIM.

13’-8"
14’- 2"
14’-8"

LATERAL"B"

ITEM

SI Z E LENGTH

BEARING
LATERAL "B"

MATERIAL

BRONZE
RED BRASS

LATERAL "C" RED BRASS
BALL BEARINGS STAIN. STEEL
NOZZLES BRONZE

NOTE

PIPING SHOWN IN DOT
AND DASH LINES NOT

3’-I1"
4’-0"

’-- 6"

107/8
o7/8
o7/8
107/8

"E

3 5/8
3 5/8
3518
5 518

4"
4"

OZZ L ESi
NO.

REQD.

19

L ATE RAL"C"

SIZE LENGTH

107/8"
107/8

3 5/8.’’
35/8"

4" 21
4" 22

15’-2" :3" 4’-6" 107/8" 3 5/8"
16’-0" 15’-8" 5" 4%9" 107/8" 35/8" 4"
16’--6" 16’-2" 3" 4’- 9" 107/8" 35/8" 4 "

2" 22 i/2,,
2" z291l"
2" "-o92"
2" 2’-01/2"

’__02
2" 2’- 3’"," ;z’- 6,"
2" 2’-6
2" 2’- 9,"
2" 2’- 9’2"
2" P’- 9 ’;)"
2" 2’- 9Y2"
2" 2’-9-"
2" 3’-0 2"
z"

17’- 0"
17’-Z"

107/8
107/8"
I07/8
107/8
107/8"
107/8"
107/8"

17L6"
18’-0"

3 5/8"
3 5/8"
3 5/8"
5/8"
5/8"
5/8"
5/8"

11 5
1__ 611

18’-2"

24

18’.-6"
19’-0" 18’-8" 3" 5’- 9"
19L6" 19’-2" 3" 6’-0"

1__ 01120Lo" 19’- 8"

DO

camp /- EJ,I.IN/

/;r’pf //. ,/o

NOT SCALE PRINT

FOR

SECTION A-A

(TYPICAL OF ALL NOZZLES)

NOZZ/_..5 IN-
#. /0-/2-,4

REV, DATE E.C.N.

MACHINING TOLERANCE

UNLESS OTHERWISE PECIFIED

DECIMAL DIM. ---- .OO2

FRACTIONAL DIM. ..tO

ANGULAR DIM. 4-_-

BREAK ALL EDGEB APPROX. 1/64 R.

DRAWN BY OATE 7- l"- ’8

CHECKED IY DATE

APPROVED BY DATE

FURNISHED BY SIMPLEX

V. BM. CO.

SQUARE OR RECTANGULAR
FILTERS ONLY

TITLE
OUTLINE

ROTARY SWEEPS
12%6" TO 20’--0" )

PART NO.

MATL. SEE TABLE
AE’pROVED "0z _A_!-RovD /kS I,TOTD

,’- ,/-_, ......::.

INSTRUmeNT } --ODtB: ,"





SIMPLEX CONTROL SYSTEMS
THE: PERMUTIT CO.





Overhead Clearance
Required To Remove

Contract ,/73"8112.
P.O._ /.5"37, -/, 3

tully
Weatherproof Ca,e

i" I.P.S.

Air Supply

1/4" Pipe Top
Low Pressure
Gonnection

Meter Case-3-//t" Mounting Holes
In Instrument Bracket

Mounting Template

Primary Device:

Checking. Dial Reade:
0-100 Percent

Meter Case

" I. P. S.
Signal

Cylinder

Drain Plug

Connection

Air Vent

Finish Block

Maximum War,in9 Pressure TYPE
For This Meter 250 RS.I.G. 4tB
Unless Otherwise Specified 4Mt

PNG

_2-, EG;) D

64.5"

T,z76 / ON/7-- ,’/N/’,’’Z) ,’,
SIMPLEX PNEUMATIC TYPF TRAN.e, MITTER.

HIgH HEAD METER

WALL MOONT[ 

SIMPLEX CONTROl. YSTEM$
THE PERMUTIT CO. 555-08777





JOB NO.

FINISH ,-t- BLACK

BRACKETS FOR PANEL MTG.

16

12" CHART

CONNECTION

,,6





Primary Device:-

Maximum Working Pressure
For This Meter 2,50 R S.I.G.
Unless Otherwise Specified

" Pipe Top

High Pressure
Checking Dial Reads

MOln ;onnecl,on X O- I00 Percent

 oo,o.. " /

Air Supply

4-’ I.P S.

Signal (Loss)

:-....-....:...’;

i",;’.’!:":" ELE’VAION "i:::’:
:’." ",.’,:.-," ." .i

!4" Pipe Top

Low Pressure
Throat Connection

Face Of Wall

JOB NO.

P,O, NO. /,S,7,-

Overhead Clearance RequiredJ
To Remove Float

Air Vent

k .l

f]

"-Fo 7

\ \1/4" I.RS. Signal (Rote)

) \4-L’Pipe Top Filter

Mecury Drain T
PIu Loss Of Head

Tronsmiller (12 Ft. Loss Of Head)

E.V.R. 3 -27-’61

"PNG’- 64" Differential

Simplex Pneumatic Type Transmitter

Role Of Flow And Loss Of Head

Type ’PNG"
Pedestal Mounted





APPR3VED EIY

DRAWN BY F1" DATE

CHECKED BY DATE

i DATE

SIMPLEX CONTROL SYSTEMS
f_4/;" THE PERMUTIT CO.

A DIVI&ION OF PFAcJDt ER PERMUTIT INC.

SCALE,. . .5"01-519





Overhead Clearance
Required To Remove Floot,

Contract
P.O.__/.

-" Pipe Tap
gh Pressure Connection

Weatherproof Case

t’,.p.s.
Air Supply Mercury

Drain Plug

.’ Pip. "rap.----...:Low Pressure : )
Gonnsctlon_
Meter Case

/.3-." Mounting Holes
In Instrument Bracket

Mounting Template

Air Vent

Maximum Worxln9 Pressure
For This Meter250 P.S.I.G.
Unless Otherwise Specified

Primary Device:

Finish Block

TYPE
PNB

,Of FFERITIAL
114.4"

64.5"
50
I00

SIMPLEX PNEUMATIC TYPE TRANSMITTER
HIGH HEAD I-ER

WALL MOUN;’ :

SIMPLEX CONTROL YSTES
THE PERMUTIT CO. 555-08777





JOB NO. ,C.L"/LE.’4R

II- I/2 "" 11/16 TYP

DIAL READS:

TYPE

PW PWB

15 18

23 ’= 29 /z

PWA

30

DIA HOLES

L
MTG DIMENSIONS

ITEM

W’A H

DIAL WHITE

MARKINGS-- BLACK

CASE BLACK

SIMPLEX CONTROL SYSTEM:
THE PERMUTIT’COMPANY.

PLEXIGLASS

OUTLINE
ILLUMINATED DOUBLE lC{

SINGLE POINTER--270= IND.
TYPE PW RECEIVER_

MOUNTEB





NOTE: DO NOT SCALE THIS DRAWING. USE DIMENSIONS ONLY.

ORAWN BY

APPR’ D. BY’

BY DATE REVISIONS

THIS PRINT IS THE PROPERTY OF THE PERMUTIT COMPANY. IT IS TO BE USED OiLY FOR TltE PUIPOSE FOI WHICH IT WAS LENT, AND MUST NOT BE USED :IN ANY WAY DETRI/ENTAI. TO THS INTEREST OF THiS COMPANY, AND IS SUBJECT TO fLIt’uRN UPON REQUIST.





x

CONTROLLERS

-0 No. A173F-.481IZ

: LTE..

SIMPLEX CONTROL SYSTEMS
THE PERMUTIT COMPANY

501 5?..





NOTE: DO NOT SCALE THI,S "DRAWING. USE DIMENSIONS ONLY.

APPR’ D, BY

0

THIS PRINT IS THE PROPERTY OF THE PERMUTIT COMPANY. IT IS TO BE USED ONLY fOI THE PURPOSE FOR WHICH IT WAS LENT. AND MUST NOT BE USED ’IN ANY WAY DETRIMENTAL TO THE INTEREST OF THIS CON

SIMPLEX CONTROL SYSTEMS
THE PERMUTIT coMPANY





NOTE: DO NOT-SCALE THS DRAWING. USE DIMENSIONS ONLY.

THIS PRINT IS THE PIOPERTY OF E PERMUTIT COMPANY. IT I$ TO BE USED ONLY FOI ! PUIPOIE FOR WHICH IT WAS LENT, AND MUST NO

//,e.

SIMPLEX CONTROL SYSTEMS
THE PERMUTIT COMPANY
-&P0’IED oz’ .A.pp0-vD _.S

BE USED .IN ANY WAY IETEI|NTAL TO THE INTEREST OF THIS COMPANY, AND IS SUBJECT TO EI’u|N UPON REQUEST.
,;

t



L



PERM_U!-r[__ 

MADE1,1 2 4 70ByFXJ
CHECKED BY EWM

DRAWING (JANT.

2

528-i0810

528-50072

555-26590

555-26589

555-26591

555-08777

501-51945

555-08939

II

501-51909

13 555-08777

501-51469

16 528-50383

17 501-52991

18 528-50383

19 528-50585

20

21

BILL OF/MATER!A

NORTH .CAIL
DESCRIPTION ACCT.

SIMPLEX OUTLINE5

SIZE 18" ROTARY SURFACE WASIiER

SIZE 24" X 11.032" CAST IRON PERMUTUBE

SIZE No 82 TYPE "BFtI" CONTROLLER

JOB AI73E48112

SHEET 1 OF,

SIZE No 102 TYPE "BFIi" CONTROLLER

SIZE No 185W TYPE "BFtI" CONTROLLER

TYPE "PNG" PNEUMATIC TRANSMITTER

TYPE "K-IRT" PNEU.4ATIC RECEIVER

TYPE "PNG-TD" PNEU RATE OF FLOW AND LOSS OF IIEAD

TRANSMITTER

TYPE "XPR" PNEUHATIC RECEIVER

TYPE "PNB" PNEUr’.!ATIC TtL%.NSMITTER

TYPE PWB-D1 DOUBLE FACED INDICATING RECEIVER

RATE SET STATION (FILTER CONTROLLERS)

LOIV LEVEL StIUT-OFF ARRANGEMENT (FILTER CONTROLLER)

RATE SET STATION ,.(SOFTENER CONTROLLERS)

I,’rE SET STATION (WASII WATER CONTROLLERS)





STD CUTOUT PRESSURE 175 PS|
-X- OPTIONAL ACCESSORIES

ALT ERNATOR

UNIT ::1:1:
UNIT

OIL

O 0 [1 GUARD

,. U - v2 FPT
") I’l WATER IN

FI:)T
i AIR

1/2- FPT ,/ , 1
VATER OUT / ?

-4 @ AFTERCOO’LE’R* / / @.Z
.)(. / ^,,

WATER SOLENOID & / j
.THROTTLE v,..VE KIT./

" 11/16’ DIA, MTC- HOLES -m

SPECIFICATIONS & DIMENSIONS NOT CERTIFIED UNLE53 SIGNED BY

UNIT
MODEL
NUMBER

COMP MOTOR
SIZES SZES

CFM AT 175 PSI ASME TANK
COMP
SPEED PISTON FREE AIR"" SI7-E CAP

D}SPIT DELIVERED INCHES IN GALS(RPM)

’-2C-CT:2 CIC 2 37 ,.T. T.I;;T Z:Z

,,VD- 9713-A 2- D-97 2- 10 HP 660 88.0 7,.4 30 X 73 200 77-’I/’ 46" 36"

-5-

DATE

WITH LESS
AFTERCOOLER AFTERCOOLER MFG. CO.

D D ST LOUIS. MO.

38, =-’

70"

70"

", 3" DUAL COMPRESSOR
3i...... TANK MOUNTED

OUTFITS
28" t 62"

G%B IDWG:, .o_,, A- CA-1704B5-1-69





SOUTHERIAND ELECTRIC CCPANY

16A.11

16A.15

Sheet &6 & 7

16B.8.2

16B.7.16

Sheet 7

llC

8-Brochures on Lighting Fixtures:

Type A-Keene Corporation, #L2GT-2AO-ACR

Type B-Keene Corporation, #L2GT-A0-ACR

Type C & K-Keene Corporation, #LP-2O

(Type C-277V & Type K-12OV)

Type D-Miller, #3 12-1

Type E-Prescolite, #WB-210

Type G-Miller, #AE-&O12

Type H-Lightoller, #1023&

Type L-Moldcast, #M-502

IO-GE Dry Type Transformers, 71/2, 15 & A5 KVA

-Main Switchboard (MDP) by GE

8-GE Pole Mounted Transformers lO & 15 KVA

8-GE 9KV Lighting Arrestors & 15KV Fused

8-GE Panels

8-Drawings on Control Equipment by Autocon

8-Booklets on Controls by Autocon





Page 2

TRANSFORMEi FOR OVERHEAD SERVICE
POLE TYPE

J’uly I, 1968 500 Kva and Below

Type HS
Conventional

5ingle Phase

A-10D

19.9 Kv and Below

PRICES (Cant’d)
Kvo Illl Price

(Cant 65 C Rile)
Col, No. Each,

GO-61

4800/8230Y TO 120/240 (2) H-V BUSHINGS
TAPS+ (2) 20 ABOVE AND BELOW

250 4504 AD8455 I*"6"
333 4501 AD8487 lit 195
500 4501A08488 *2SrO

4800/$320Y TO 240/480 (2) H-V BUSHINGS
TAPS, (2) 2 ABOVE AND BELOW

10
15
25

37.5
50
75

100
167

250
333
50O

4508AD6510
4508AD65|5

4508AD6525

4508AD6537
4508AD6550
4508AD6575

4508AD6580
4508A83

4508AD8485
4508AD8487
4508AD8488

$172
235
295

412
465
685

110
1145

1565
1868
246O

7200/12,470Y TO 120/240
NO TAPS (2) H-V BUSHINGS

5
I0

25
37.5
5O

75
100
167

5501AB2505 $108
5501A82510 154
5501AB2515 211

5501A82525 265
5501A82537 370
550|A82550 418

5501AB2575 616
5501A82580 729
5501A83583 1091

7202,470Y TO 120/240 /
TAPS,% BELOW (-V BUSHINGS

5 $120
40 172
15 /551)515 235

25 550 AC5 295
37 / 5501AC25 . 412

5 .5501A550 46S

0 5501AC257 6B5

167 5501AC4083 12

7200/12,470Y TO 120/240 (2) H-V BUSHINGS
TAPS: (2) 2o ABOVE AND BELOW

333 5501AD4887 .1951
500 5501AD4858 70

AON ELECTRICAL
CONSTRUI.Q.._C.;
/ APPROVED S+JJCT TO
v PLANS &..+S’EClFiCATONS

APPEOVED

,DISAPP:OVED (:,.,..:B

T B
:ha

’-I{Cant 65 C R4ce)

 2oo/12.4xoY TO
TAPS (2) 2

10
15
25

37.5
50
75

100
167

250
333
5OO

Llll Price
Cat. No Each,

OO-61

240/480 (2) N-V BUSHINGS
ABOVE AND BELOW

5508AD2510
5508AD2515
5508AD2525

5508AD2537
5508AD2550
5508AD2575

5508AD2580
5508AD4083

5508AD4885
5508AD4887
508AD4888

$172
235
295

412
465
685

810
1145

1565
1868
2460

7200/12,470Y TO 277/480Y (2) H-V BUSH.
TAPS: (2) 2% ABOVE AND BELOW

10
15
25

37.5
5O
75

I00
167

250
333
5O0

5511AD1510
5511AD1515
5511AD1525

5511AD1537
5511AD1550
5511ADI575

5511AD1580
5511AD1583

5511ADI585
5511ADI587
5511AD1588

$172
235
295

412
465
685

810
1145

1565
1868
2460

7200/12,470Y TO 2400/4160Y (2) H-V BUSH.
TAPS, (2) 2% ABOVE AND BELOW

50
100
167

25O
333
50O

5525ADI550
5525AD4580
5525AD1583

5525AD1585
5525AD1587
5525AD4588

7620/13,200Y TO 120/240
NO TAPS (2) H-V BUSHINGS

5
10
15

25
37.5
50

75
100
167

$465
810

1091

.1398
tr1668
.2197

5901A82505
5901A82510
5901A82515

5901A82525
5901A82537
5901A82550

5901AB2575
5901A82580
5901A83583

$108
154
211

265
370
418

616
729

1091

7620/13,200Y TO :20/240 (2) H-V BUSHINGS
TAPS, (2) 2 ABOVE AND BELOW

$
40
15

5

|0

r5
)o

o
)o

5901AD2505
5904AD2510
5901AD25|5

5901AD2525
5901AD237
5901AD2550

5901AD2575
5901AD2580
5901AD4083

5901AD4885
5901AD4887
5901AD4888

$120
172
235

295
412
465

685
810
1200

.1655

.1951

(Cant 65 C Rise)

Distribution Transformer

Lhl Prim
Cat. No. Each,

GO.61

7620/13,20OY TO 240/480 (2) H-V BUSHINGS
TAPS1 (2) 2% ABOVE AND BELOW

10 5908AD2510 $172
15 5908AD2545 235
25 5908AD2525 295

37.5 5908AD2537 412
50 5908AD2550 465
75 5908AD2575 615

100 5908AD2580 810
167 5908AD4083 1145

250 5908AD4885 1565
333 5908AD4887 1868
500 5908AD4888 2460

12,000 TO 120 f240"
NO TAPS (2) H-V BUSHINGS 2

5 6501AB2705 $108
10 6501A82710 154
15 6501A82715 211

25 6501A82725 265
37.5 6501A82737 370
50 6501A82750 418

75 6501AB2775 616
100 6501A82780 729
167 6501A84083 109" ,’

12.0OO TO 12(C) r240
TAPS (4) 2 BELOW (2) H-V BUSHINGS

5
10
15

25
37.5
50

75
100
167

12,000 TO 120
TAPS, (2) 2c,

6501AC2605
6501AC2610
6501AC2615

650!AC2625
6501AC2637
6504AC2650

6501AC2675
6501A2680
6501AC2683

172

685

240 (2) X-V BUSHINGS
ABOVE AND BELOW

5
10
15

25
37.5
50

75
100
167

250
333
500

6501AD2505 $10
6501AD2510 172
6501AD2515 235

6501AD2525 295
6501AD2537 412
6501AD2550 465

6501AD2575 685
6501AD2580 810
6501AD4083 1200

6501AD4885 jc163S
6501AD4887 ’’1951
6501AD4888 *2570

12,000 TO 240/480 (2) H-V BUSHINGS
TAPS (2) 2o ABOVE AND BELOW

I0
15
25

37.5
50
75

I00
167

250
333

6508AD26|0

6508AD2615
6508AD2625

6508AD2637
6508AD2650
6508AD2675

6508AD2680
65O8AD4183

6508AD4885
6508AD4887
6508AD4888

$172
235
295

412
465
685

110
1145

1565
1868
2460

-(C)
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TRANSFORMERS FOR OVERHEAD SERVICE
POLE TYPE

Types HS and HSBA
Conventional and Self-protected

HS-500 Kva and Below
HSBA-IO0 Kva and Below

DESCRIPTION

Single Phase

(Photo PLI32825)
Fig. 1. Typical installation of Type HS conventional transformer Fig. 2.

19.9 Kv and Below

5411
Page 101
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(Photo 1200680)
Typical installation of Type HSBA self-protected transformer

This section describes the complete
line of General Electric PERMALEX@ II
distribution transformers. They are small,
light weight, eiicient, low in total own-
ing cost, and conform to the latest
USASI and NEMA standards.
The conventional Type HS, single-

phase, pole-mounted transformer is of-
fered in ratings of 5 kva to 500 k,a with
voltages from 2400/4160Y volts to 34,500
GrdY/19,920 volts. One and two high-
voltage-bushing designs are available.
A typical installation is hown in Fig. I.

The self-protected Type HSBA, single-
phase, pole-mounted transformer is of-
fered in ratings ofo5 kva to I00 kva with
voltages from 2400/4160Y volts to 34,500
GrdY/19,920 volts. One and two high-
voltage-bushing designs are available. A
design is also available for operation on
a delta system, however the normal oper-
ation is on solidly grounded, common-
neutral distribution systems.

All protective devices for the Type
HSBA transformer are contained in one
complete unit. A high.voltage valve-type

distribution arrester provides overvoltage
protection; an internal hlgh-voltage oil-
immersed expulsion fuse isolates the
transformer from the system in the event
of an internal failure; a low-voltage cir-
cuit breaker provides protection from
system secondary faults and severe over-
loads.

Incorporation of all these protective
devices in the transformer unit help to
improve pole-top appearance.

A typical insUdlation is shown in Fig. 2.

New page. Information formerly ll]ted in 5430, 11, I, I, 22
/

DaM subject to change wllhout notice
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TRANSFORMERS FOR OVERHEAD SERVICE
POLE TYPE

HS-500 Kva and Below
HSBA-100 Kva and Below

Types HS and HSBA
Conventional and Self-protected

-Single Phase 19.9 Kv and Below

IO

4. Tap changer operating handle and
dial are above oil level and can be easily
read and operated through the handhole.

$. Tank is manufactured from shot-
blasted, hot-rolled steel. It is pressure
tested to assure freedom from oil leaks,
then painted with General Electric Super
Melaglyp paint (see Section 5402).

13

Fig. 3.

(Photo 1198693)

Typical exlerior construction, Type HS, single bushing,
100 kva and beloww 34.5 kv and below

FEATURES
All the following features are common

to both Type HS conventional and type
HSBA self-protected transformers, ex-

cept items 15 through 20. These six fea-
tures are provided on Type HSBA only
and illustrate the difference between con-
ventional and self-protected transformers.

I. Coils utilizing PERMALEX@ II
transformer insulation (see Section 5402)
consisting of cyanoethylated kraft paper

eTrade-mark of General E|eddc Company.

and GE-MEL* covered conductors are
designed for efficient 65 C operation.

2. Cores of SPIRACOP@ construction
(see Section 5402) are held in a close
fitting steel cradle. The core clamps are
bolted securely to lugs welded to the
tank wall.

3. Tap changer (see Sectio;; 5402),pro-
rides voltage ratio selection. It i de-
signed for de-energized opation only.

6. Melalast cover finish (see Section
5402) is an insulating material which
prevents outages caused by birds and
squirrels coming in contact with a line
terminal and the cover. It is applied to
the main and handhole covers and to the
clamping band.

Y. Tar/k rim is produced by a special
beading operation. The rim forms a con-
toured gasket seat which, in combination
with the drawn cover, allows the nitrile
gasket to maintain a permanent, even
seal.

One-piece clamping band prolongs th
life of the transformer and facilitates in-
spection. Superior to cover bolt-clamps,
the General Electric one-piece cover band
maintains even gasket pressure all around
the rim of the transformer.

Inspection is easy since one stainleSs-
steel bolt holds the band in place; the
maintenance man needs only a screw-
driver or wrench to remove the band
(see Fig. 7). The same nitrile rubber
gasket can be reused. The one-piece band
and nitrile gasket assembly provides a
positive seal--prevents tank breathing--
and therefore prolongs the life of the
transformer.

8. Lifting lugs, welded to the tank, are
strong enough to support many times
the weight of the complete transformer
and are designed to withstand "normal"
impact loading associated with lifting
operations.

9. Rolled-under base minimizes floor and
truck-bed scuffing.

10. High-voltage bushings are made of
wet-process porcelain.

All terminals are tin-plated to mini-
mize galvanic action and have spring
follow.up in order to accommodate cop-

New page. Information formerly lited In 5430 1"!, 12, 21, 22. Data subject fa, change without notice
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TRANSFORMERS FOR OVERHEAD SERVICE
POLE TYPE

HS-500 Kva and Below
HSBA-100 Kva and Below

Types H5 and HSBA
Conventional and Self-protected

Single Phase 19.9 Kv and Below
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FEATURES (Cont’d)
per or aluminum conductors (see Figs.
5 and 6).

I. Low-voltage tank-wall bushings ac-
commodate both copper and aluminum
conductors. Tin-plated ciamp-type ter-
minals simplify connections to low-volt-
age leads on transformers rated 5 kva to
100 kva. The high-strength clamps are
designed to practically eliminate break-
age from stress corrosion Two stainless-
steel coned-dlsk washers maintain pres-,
sure on the conductor during heating and
cooling cycles. Transformers rated 167
kva to 500kva with 120-, 240-, or 480-volt
secondaries are furnished with tln-plated
spade terminals, (Refer to Section 5419.)"

12. Low-voltage grounding pad has a
tapped hole 7/16-inch deep, -inch-13
NC thread. The hole is designed so that
a bolt cannot be forced through the tank
wall.

13. Tank-grounding provision.

14. Pressure-vent plug (see Fig. 8) is
included on transformers through 500
kva. This consists of a small flange which
is projection welded to the tank and is
furnished with a -inch brass pipe plug.

In addition to providing an opening
into the tank, this pipe plug is also used
to provide a visible external ground con-
nection for the cover. A copper strap is
fastened from the pipe plug to the cover
with stainless-steel or silicon-bronze
screws. This arrangement offers the dual
advantages of a convenient means of
pressure and vacuum relief and a visible
cover ground.

15. Low-voltage circuit breaker (see
Section 5402) helps protect the trans-
former from being damaged by heavy
overloads or short-circuit currents on
the secondary. The breaker, located
below the oil level, is tripped by the de-
flection of bimetallic elements in series
with the low-voltage leads. It is mounted
on the clamping structure above the core
and coils.

16. Operating linkage for low-voltage
circuit breaker is brought out above the

15

Fig.

I0

II

17

(Photo 1161348)

Cutaway of typical ielf-protected Type HSBA transformer, single bushing,
100 kva and below.

protect the primary line in the remote
case of a failure in the transformer
winding. The fuse is co-ordinated with
the secondary internal breaker to prevent
blowing of the fuse on secondary short
circuits or overloads.

18. Spring clip permits quick and reli-
able connc’don of the high-voltage line
lead to the oil-mmg,d lime.

9

oil level through a sealed bearing gland.
19. Valve-type arreter is externally

17. High-voltage fuse (see Fig. 6) helps gapped.

New page. Information formerly listed in $30 11, 12, 21, 22./

N|, NC 700, 701,702, 711-713, 71-72, 7i-737

20. Attester is solidly grounded to the
tank directly through the stud.

Nameplate (not shown) is located in
an easy-to-read position on a bracket on
the transformer tank.

Support lugs (not shown) conform to
EEI-NEMA Standards for interchange-
ability in mounting. Hot-rolled steel lugs
are welded to the tank. (Refer to USASI
C57.12.20.)

Dafa ubject to change without notice
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TRANSFORMERS FOR OVERHEAD SERVICE
POLE TYPE

HS-500 Kva and Below
HSBA-IO0 Kva and Below

Types HS c nd HSBA
Conventional and Self-protected

Single Phase 19.9 Kv and Below

FEATURES (Cant’d)

.!

(Photo 11343491
Fig. $. Cutnway view of sldewoll-mounted high-vollogo bushing for

Type HS transformers raled 5 kv and below

High-voltage tank-wall bushing is made o wet-process
porcelain and includes tin-plated clamp-type connectors
suitable for both copper and aluminum conductors, A heav
stainless-steel spring maintains constant pressure on the high-
voltage lead during heating and cooling cycles. A captive
insulated cap eliminates exposed llve parts and permits safer
and faster connections without special tool.

1ia poted

Nitrite rubbez
gasket

t-plated copper

8elleville coned-disk
washer
Air vent

Oil level

Wet- p.rocess
porce]ain

Nitrile rubber
g0sket

Convolute -wound
paper tube

Insulated cable

Note: Fuse wire
Porcelain extends tubeinto oil
All bore conductor Fuse cop forand fusible element clip-on connection
under oil.

Fig. 6. Cross section of cover-mounted hlgh-voltage bushing for
Type HSBA transformers with ratings above 5 kv

Higb-voltag cover-mounted bushing is made of wet-process
porcelain and includes tin-plated damp-type terminals suitable
for both copper and aluminum conductors. Belleville coned-disk
washers maintain continual pressure on the high-voltage leads
during heating and cooling cycles, Hitdle rubber gaskets seal
the bushing to the tank cover and the terminal to the bushing.
A bu..shing fu commonly used on Type HSBA transformers
is shown.

(Photo 1N296)
Fig. 7. Covor band

New page. Information formerly liltod In $,130 11, 12, 21, 22.

Figure 7 shows the ease with which the
one-piece cover band can be removed
from a General Electric transformer. The
cover band also provides a superior seal.

Figure 8 shows the pressure vent"plug
which permits the release of any internal
pressure or vacuum before removing the
cover. It also provides a convenient and
easily checked ground for insulated c0vjr.

(Photo PL131S!3)
Fig. 8. Pressure vent plug

/
Data subjec to change without notice
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TRANSFORMERS FOR OVERH.AD SERVICE
POLE TYPE

HS-500 Kva and Below
HSBA-IO0 Kva and Below

Types H$ and H5BA
Conventional and Self-protected

Single Phase 19.9 Kv and Below
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Interior Design Features
I. High-voltage taps in single-bushing
transformers, 25 kva and below, arc
located in the grounded end of the coil
and arc terminated at a molded-plastic
terminal block. In all other ratings, the
high-voltage taps arc terminated at a
porcelain tcrmlnal block. Leads are
covered with Class A insulation.

2. Tap changer (see Scctlon 5402) per-
mits rapid and convenient changing of
high-voltage tap connections while de-
energized, thus providing a choice of five
voltage ratios. Contacts are tin plated for
low contact rcslstance. Operating handle
and position-indicating dial extend above
oil level where they can bc sccn and easily.
reached through the handhole cover.

3. Low-voltage leads are covered with
Class A insulation.

4. Sturdy welded and bolted damping
structure holds laminations and windings
securely in place, providing additional
strength against mechanical stresses
caused by short circuits.

5. General E1cctrlc cores feature low
exciting currents, small size and light
weight because of SPIRAKORE(R) con-
struction (see Section 5402) and the use
of graln-oriented silicon steel.

6. Windings are insulated with the
PERMALEX@ II insulation system (see
Section 5402). This system consists of
GE-MEL* wire enamel insulation and
cyanoethylated kraft paper which is
arranged between the concentric layers of
the winding. The General Electric me-
chanical design and treating process
greatly increases the short-circuit
strength of primary and secondary wind-
ings. Compared with the USASI Standard
of 25 times normal current, the rated
short-circuit strength of General Electric
transformers is 40 times normal current
for units rated 25 kva and below, 35 times
for units rated 37,-100 kva, and 25 times
for all oth units.

Fig. 9.

4

(Photo 1199799)
Typical shell-type core-and-coil structure used in transformers rated 167’ kva and below

eTrade-mork of General Electric Company.
.. (Photo 1199803)

Fig. 10. Typical core-type core-and-coil struclure used in transformers rated 250 to 500 kva

New page. Information formerly listed in 5430 11, 12, 21, 22. /
NB, NC 700, 70l, 702, 711-713, 721-723, 731-737 , Data subject to change without notice
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DISTRIBUTION FUSE CUTOUTS--PRIMARY A-11

 .orce!ain C pen Dropout Fuse Cutouts
: (Fuse rinks Listed in

7.8 arid 15 |Iv 1OO Amperqs

OPEN DROPOUT CUTOUTS ’,

golinst
Kv

Continuous Rated
Current Int
Rating Capacity

Amperes RM$ Amp

100 5000
100 5000
300

I00 10000
100 10000
100 4000

100 4000
300
O0 8000

100 BOO0
O0 100OO
O0 0000

(Photo 3041330)

"A’FIg. 3. Heavy.duty cutout
cutout with mechanical load break*

Model No.

9F3K91 A
9F3KC91y
9F3K81’
9F3KC81
9F3KB81
9F3K11 A

9F3KC11 A
9F3KX17 A
9F3KXi 9 ,%

Fig. Quantity
Pet

Pallet

30
30
30

30
30
28

28

28

List Price
Each,
GO-70

$22.00
23.50
22.00

24.00
25.50
27.00

28.50
27.00
29.00

31.00
30.00
31.50

Distribution Protective Equipment-P(032)

Net We
in Lb

17Vz
16%
17/

17
18V
18Yl

193/4
191/4
19

19
19
19/

Convenhon’3i I.Itl Price
Load-break Each,
Fuseholders GO-70
and Blades lfr

I08L355Gi $13.00
I08L355G5 15.50
108L355G3 13.00

108L360GI 15.00
108L360G10 17.50.
108L355G2 13.50

108L355G6 16.00
108L355G4 13.50
108L360G2 15.50

108L360G9 17.00
108L360G24 16.50
108L360G25 I$.00

Net Wl
in Lb

13/4

2:1/4"
’1
2,
21/4

2

Description

Mechanically -nd electrically interchangeable with 9F3H series
cutouts. Mechanically interchangeable with F3F and 9F3G
series cutouts but interrupting capacit will be that of .th.e
superseded ’cutout.

Mechanically and electrically interchangeable with 9F3H series
cutouts. C.annot be used with 9F3F, or’ 9F3G serie cutouts.

Heavy-duly
Heavy-duty, mechanical load break
Blade

Extra-heavy-duty
Exlra-heavy-duty mechanical load break
Heavy-duty

Heavy-duly mechanical load break
Blade
Extra-heavy-duty

Extra-heavy-duty, mechanical load break
Ultra-extra-heavy-duty
.Ultra-extra-heavy-duly mechanical load breah

7.8/13.5Y
7.8/13.5Y
7.8/13.5Y

7.8/13.5Y
7.8/13.5Y
5.0/26.0Y

15.0/26.0Y
15.0/26.0Y
15.0/26.0Y

i5.0/26.0Y
5.0/26.0Y
15.0/26.0Y

diagonal llne, EXCEPT the 7.8 kv cutouts can be used on Mechanically and electrically in!erchangeabi with :9F3F,
three-phase circuits up tod4., kv line-to-line. Cutouts hvin i, gFG and gF3H series cutouts.

i, Open cutouts with hooks to accommodate Loadbuster are avail-
able for those utilitlcs standardized on this device. Refer to
company for model umbers.
Suitable for application on slnglc-phase circuits having maximum
line-to-ground voltage not in excess of value shown to the left of
diagonal line. For three-phase circuits the maximum line-to-llne
voltage should not exceed the value shown to the right of the





DISTRIBUTION CIRCUIT A,,ESTRS--PRI/VlARY A-11 5 9 3 0THYRIT (R) h agne-v l]ve D s r bution Arre  ’ers
O-12,O00-ft Altitude Ratings 3OO to 2,OOO Volts Ill
NOTE: Type "A" systems are the usual 3-phase, 4-wire

multigrounded-neutral distribution systems where neutrals
of all transformers are directly grounded.
Type "B" systems are the "effectively grounded-neutrai’

3-phase, 3-wire or 4:wlre distribution systems where neutrals
of all transformers are grounded, occasionally through im-
pedance to limit ground-fault current.
Type "C" systems are grounded-neutral systems wit

higher sequence impedance ratios than for Type "B."
Type "D" systems are isolated-neutral or delta s,ystems.
System type designations are from USASI Standard C84.1-

1954 "Preferred Voltage Ratings."

PRICES AND DATA

(Photo 12029 7
9rFlg. |. Dlrelly canny(C)led

(Photo 1202915)
*Fig. 2. Externally gapped

Distribution Protective Equipment-P(O32)

DISTRIBUTION ARRESTERS

6

10

12

15

18

21

Maximum System Line-to-Line
Voltage for Application of
Doslonatod Arrestor Rating

4,500

9.000

Type B

3,750

7,500

7o100 5,000 12,000

21,400 18,000 15,000

2.ooo 2,5oo IS.OO
27,00 25,000 20000

Typos
C&D

3,000 9L22AAAI01
9i22AAA601 t

6,000 19L22AABI01

9L22AADI01
9L22AAD601 t
9L22AAE101
9L22AAE601 r
9L22AAF101
9L22AAF601 t

9L22I01

WITH DISCONNECTOR (FIg. I)

With Standard EEI-NEMA
Mountin Bracket

Superseded
Model No. Model. (Use/or

Reference
Only)

9LA22A21
9LA22AE21"
LA22Adl
LAZ2AE81t
gLA22A51

9LA22AE51"
9LA22A61

9LA22A71
9LA22AE71
9LA22AS1
9LA22AE81
9LA22A91

9LA22AOZ

guano
Per

Pollol

125
112

’-112
112
112
104

56
56
56

56

List
Price
Each,
GO-

Approx
Net

.W! In
Pounds Model No.

WITH EXTERNAL GAP (FIg. 2)

With Standard EEI-NEMA
Mounting Bracket

$11.001 8 fgL21BAA101

Soerseded
del No.

(Use for
Reference

Only)

9LA21B21
9LAZIBA21

9L21 BAH101
9L216SH101

9LAZIB01
9LAZ1BA01.

List
Ouan. Price
"Per Eache
"lllet GO-

Approx
Not
Wt la
Pooads

8

I0

12

13

14

For price and description of standard EEI-NEMA and special
mounting brackets, refer to Section 5861.

DIMENSIONS (Inches)
With standard EEI-NEMA mounting
bracket
Arrestor With Disconnector With External Gap
Rating (Fig. 1) (Fig. 2)

(Kv) Max. A Dimension 8 Dimension
3 8.5 11 .
6 11.2 14.7
9 14.2 18.5
10 15.2 19.5
12 17.0 22.7
15 20.4 26.0
18 23.2 30.4
21 26.2 33.3

ACCESSORIES
Special features available at the following
list prices, GO-75A
Line lead $0.$0
Bottom cap 20

Insulation for bottom copper cap.. .30

Standard arresters, except with insulated top terminals.
Model gL21B Series for use on systems 6000-12,000 ft.

PERFORMANCE CHARACTERISTICS

Arrestor
Rating
(v)

Impulse Sparkover
Kv Crest (Max.)

AIEE WAVE 40 WAVI

wlth wllh wllh wlth
Dlicon-[ External Distort- Extemol
onct, Gap a*ctor Gap

IR Drop in Kv Crest (Max.)
(10 20 Microsecond Current Wove)

At
1500
Amp

At
5000
Amp

At At
!0,O00 20,000
Amp Amp

60-cycle
Sporkovor

(Avg)

Direct

nectod
ternal
Gap

3 16 31’ 14 28-- 9 11 13 15 7 14"
6 31 51 24 41 17 22 26 30 13 18
9 46 64 36 43 26 32 39 45 19 20
10 46 64 36 43 29 38 45 53 19 20
12 61 77 49 62 34 43 51 60 25 32
15 76 91 57 67 42 53 63 74 30 35
18 91 114 68 77 50 63" 75 90 34 40
21 106 142 78 89 58 73 87 104 38 45

Sparkover and IR drop values apply to both positive and negative polarity waves.

PUnLICATION: (Use latest issue.)
Descriptive GEA-6379
Instruction Sheet GEH-2906

Changed added, model numbers ax*lgned, material deleted sine/June t9, 1967

PM 700, 701 702, 711-713 721-723, 731-737

Prices and data sub/oct to change without notice
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SAFETY SWITCHES

FUSIBLE
Check

SchemoHc Appll- Catalog
Diagram cable Number

ock

2-POLE, :240 VOLTS A-c :2S0 VOLTS D-

TH3221RH 30

TH3222RH 60

TH3223RH O0

TH3224RH 200
TH2225R 400 12
TH2226R 600 12
TC2227RQ 800

TC222R- 1200

/240 VOLTS A-cq 250 VOLTS D-c

9

10

11

3-WIRE SN 120

TH3221RH

TH3222RH

TH3223RH

TH3224RH

ITH2225R
Plus TN165

ITH2226R
iPlus TN166

ITC2327SNR
TC2328SNR)

ENCLOSURE

Enclosure Dimensions
See F;g. 7

30 6% V2 81s 7/4 4s 31/
60 9 8% s 129s s 10 5s 41//,
100 10 9% 19 11Y4 6% 5

200 11 13% 30 6 12/2 7 66

400 12 23/4 /a 406 181/4 9 8

600 12 23y4 % 40 18/4 9 86
800 326 2Yz 44% 47y4 18/ I1% 1Oa/
1200 36% ya 55 576 18/s 12 1.1

6% I/2 81s , 73/4 47s 31/4

13/ 30 2% 7 6
23V %’1 40 18V 9 8
23V % 40 18/ 9
32 2t/ 447/8 47y I/2 11 S/S
36/ 2V 55 57 187/a 12 11

3-POLE 240 VOLTS A-c

TH4321RH

TH4322RH

TH4324RH 200

TH3325R 400

TH3326R 600

TC72327R 800

TC72328R 1200

4-WIRE SN 240 VOLTS A-c
TH4321RH 30

TH4322RH 60
TH4323RH 100

TH3325R
Plus TN165 400

TH3336R
Plus TN166 600

TC72427SNR 800

TC72428SNR 1200

3-POLE 480 AND 600 VOLTS A-c

TH3361RH 30

TH3362RH 60

TH3364RH 200

TH3365R 400
TH3366R) 600

TC"72367RT 800

TC72368R) 1200

NO FUSE
3-POLE 480 AND 600 VOLTS A-

X THN3361RH 30

THN3362RH 60

THN3363RH 100
/

THN3364RH 200

THN3365R 400
THN3366R) 600

TC36367R(T) 800

TC36368R()@ 1200

30 8

60 9

100 10

11

12’

12

"R" devices furnished with blank end-wall.
() Knife-blade construction {Style A) 800 "and 1200-amp fusible swtches

are furnished n parallel (2 fuses per pole).
NOTE; Horsepower rating, lug wire szes and specLficatons on preceding

Page are applicable to both ITEMA and -MA 3R devices.

GEM-2393A

Page of

Fig,’ 7
(See Note

Fig. 8

@ @

Fig. 9

Fig. 10

Fig, 1

Fig. 12

UNIVERSAL RAINTIGHT HUBS
FOr "RH" Raintlght Devices

Nominal Conduit Catalog
Diameter in Inches Number

=/.= TC75
TCI O0

V4 T(] 2’
11/2 TC150
2 TC200
2/| TC250

Closing Cop TCCP

NOTE: Both top and bottom of enclosures have the same K0 pattern.
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SAFETY SWITCHES

E CLOSURI 
GENERAL ELECTRIC’S Heavy Duty Safety SwiShes designed for applications where safety, high.performance, od continuity
of service essential. These switches UL approved, File E-4669, meet Federal Specifications WS.865C for Heavy Duty Switches.

They meet NEMA Encl.osed Switch Standard KS1.1957 for Type ND except with general enclosure. All ratings from 30 through
600 amperes have full cover interlocks and have Qulck.Make, Qulck.Break mechanisms.

FUSIBLE
Enclosure Dimensions

Horsepower Ratings
Check KO

A-c
Schemotlc Anpl- Catalog Amp NEC Standard ]Time Delay (mex
Diagram cable Number Rotlng

Fig. See Fig.

Block
No. 240 Volts 240 Volts

2-POLE, 240 VOLTS A-C--250 VOLTS D-C
TH3221 30
TH3222 60 83/8 12.6 97/8 5/B 4/,

TH322 200
TH2225 400 6 226 36V 17V 9/ 8

TH2226 600 6 22 373/ 17V 9/ 8
TCZ7(O o0 22% / % i;
T2228.03 1200 253/ 2h 55 183/ 11/4

3-WIRE SN 120/240 VOLTS A-c--250 VOLTS D-c

TH3223 100 4 93/ 19V4 11 63/e 7V 15 15 "I. I.

TH2 00 6" 2’ 36’/ 7’) /, ff

TH322 600 22 37/ 17/8 9/4 8]TC72327SN(z 800 31/ 2/z 44 18/ I03/4
TC72328SN( 1200 36 / 55 18 /4 11 /

3-POLE 240 VOLTS A-c

? o a% l?g / 5% V4

TH4324 200 5 3 27s/ 12 7( 6N
H332 400 6 22 36/ 17Ve 9/ 8

TC72328 1200

4-WIldE SN 240 VOLTS A-c
TH4321

’ TH4322

TH4324
TH4325

TH4326
TC72427SN
TC72428SN(

30 71, 42 6s/a 81/2
60 3 83/n 12 9/ 51 4V4
100 4 93/8 19/4 116 6/e 5

200 5 13 275/ 12 7 6
400 6 22 36V 17V 9/4 8ff

600 6 22 373/ 175/e 93/ 8
800 41 /4 2/ 44 18/g 1’0/4

1200 47 2V 55 183/ 113/4

3-POLE 480 AND 600 VOLTS A-c

NO FUSE

TH3361
TH3362

TH3364
TH3365

TH3366

60 83/8 15
9/8

200
400 6 22 391/8

600 6 22 40%
BOO 31/
1200 37 2V2

3-POLE 480 AND 600 VOLTS A-c()
THN3321

THN3362 60

THN3363 100 4/ THN3364 200
THN3365 400 6

THN3366 600
TC36367T). 800 .
TC36368.0) 1200

Knife-blade construction (Style A) 800 and 1200-amp fusible
switches are furnished in parallel (2 fuses per pole).

[9
Fig.. 2

GEM-2393A

Page of

Lug Wire Size

Copper Aluminum

7 14-6
t4.2

15 I ’" 14.110 14-1/0

25 50 6-250 6-250
[2) 1/0-3/0, {2) 1/0-250,
(1} 4-600 (1) 4-600

(2) 4-600 {2) 4-600
1/0-600 MCM
1/0-500 MCM

14-6

4-1/o 14.1/o

50 (2) 1/0-3/0, [2) 1/0-250,
(1) 4-600 (1) 4.600

(2} 4-600 (2) 4-600
3" 1/0-60 MCM
4 1/0.500 MC/v

3 7 14-6

1, 15 14-2 :i’"
o 14-1/o 14-1/o

15 25 50 6-250 6-250
50 (2 1/0-3/0 (21 1/0-250

(1) 4-600 (1} 4-600

(2) 4-600 (2) 4-600
1/0-600 MCM

4 1/0-500 MCM

3 14-6
14-2

30 14-1/0 14-1/0

15 25 50 6-250 6-250
50 (2| 1/0-3/0, (2| 1/g-SU,

(1) 4-600 (]) 4-600

(21 4-600 (2) 4-600
1/0-600 MCM

4 1/0-500 MCM

40 V 600 V 480 V 600 V

5 71 15 20 14-2 12-2
15 15 30 30 14-2 12-2

50 50 100 100 6-250 6-250
(2) 1/0-3/0, (2) 1/0-250,
(1) 4-600 |ll 4-600

(2) 4-600 [2) 4-600
3 1/0-600 MCM
t/O-500 MCM

(Std. HP) (Max. HP}

Standard Horsepower

12-2

12-1/0
6-250

[2| 1/0-250,
(1) 4-600

(2) 4-600

1 3 3 3#
7V 14-6

7t/ 15 20
10 15 30 30 14-2

15 30 50 50 14-1/0
15 ,60 50 50 6-250

0 (2) 1/0-3/0,
(1) 4-600

5q 2) 4-600. . 3 1/0-600 MCM
4 1/0-500 MCM

Fig. 6Fig. 3 Fig. 4

NOTE: Both top and bottom of enclosures have the same KO pattern.
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The meters listed below are intended for the circuit obtained
from a bank of three power transformers connected "n Y and
with the neutral brought out. The meters have two potential
circuits (to be connected from "line" to "neutral") and three
current circuits.

Extended-range current capacity in socket types of 15-am-
pere meters is 00 amperes (Class ;0O); of 30-ampere meters is
200 amperes (Crass 200), when properly wired and mounted.
Refer to Section 7870 for sockets.

A-base, bottom-connected meter terminals are limited to
size No. 2 wire (100-amp.). A set of thimble adapters, Cat. No.
4124628G3 (set of eight adapters), may be ordered to accept
No. 00 conductors (150-ampere capacity on 30-ampere meters).
Improved voltage compensation permits the use of 240-vC.t

stators on circuits rated up to 277/480 volts as well as
240/416 volts.

"vvv

PRICES
Self-contoined MetersiSJ-O Forms ":.$ and 4A

,:: 3 t

(Photo A185264)
Type

Sollom<o,,edld

WF.IGHTS
Approx Weight In Lb

Ship;Ins N.,

V-65-S 10 8
V-65-A 12 V= 0

Meter-S(186)

Meter
CIQSI

Test
nperel

Watthour
Constant Dials

Resister

Register
Rodo

Register
Multiplier

Wilh Pointer-type Register
(for cyclometer types, poor 38)

Socket-connectedl Bottom-connected,jType V-65-S Type V-65-A

Cat. No. List Price, Llsl Price,
GO-82 Cat. No. GO-82

120 Y VOLTS (Line-to-neutral) for Use on 120/20 Volt, 4-wire Y, 3-phase Circuits
100 15 10.8 4 18 14/27 700X22G1 $83.00 700X28I $89.00100 15 10.8 5 18 14/27 700X22G2 83.00 700X28G2 89.00100 I5 10.8 4 185 5/27 10 700X22G5 83.00 700X28G$ 89.00

200 30 21.6 4 92 16/27 10 700X22G11 108.00 700X28G9 114.00
200 30 21.6 5 9 7/27 700X22G9 108.00 700X28G6 114.00

240 Y " VOLTS (Line-to-neutral) for Use on 277/480 Volts, 4-wlre Y, 3-phase Circuits

100 1,5 21.6 4 9 I6/27 10 700X22G3 $83.00 700X28G3 $89.00100 15 21.6 5 7/27 700X22G7 83.00 700X28G4 89.00

200 30 43.2 4 46 8/27 10 700X22G10 108.00 700X28G7 114.00200 30 43.2 $ 4 17/27 700X22G13 108.00 700X28G8 !14.00

2.5-ampere, Class 10 Met.rs or Use wh ]nslrumen Transformers, Secondary Reading Meter-S(186)

Secondary Rating of
instrument Transformers

Volts Amperes

120
No Pot. Tronsf
No Pot. Transf 5

Meter Rating
(60 Cycles)

Volts
Line-to- Test
neutral Amperes

120Y 2.5
120Y 2.5
240Y 2.5"
240Y 2.5

Watthour
Constant

1.8
1.8
3.6
3.6

No. of
Dials
Resister

Resister
Ratio

4 11 I/9
4 11 I/9
4 "55 5/9
4 55 5/9

Resister
Multiplier

TF
TF
TF
.TF

Socket-connected

Internal
Corm.
MSJ-10
Farm No.

6S
7S

75

Type V-65-S

LIs!
Cot. No. , Prle,

G0-82

700X23G4 93.00
700X23Gl. 93.00

Bottom-connected
Type V-65-A

Internal
Corm.
MSJ-10 Cat. No,

Form No.

6A 700X29Gl

List
Price,
GO-82

$99.00

J" Standard listed 240-volt models have nameplate marked "240V
Y". An optional nameplate marked "277/480V Y" is available
upon request.
Form 6S meters have 13-terminal const:uct:.on, thereby pro-
viding separate terminals for all coils (tO terrr.’:nals) plus con-
tact device (3 terminai) when required. They must .be used
with 13-jaw polyphase sockets. 2"ozm 7S meters have 7-terminal ,"

construction. Use only with 7-j :ra.nt’ormec.rated circuit-
closing, polyphase socket. Se =c.c,, 7972.

Comolete revision since Dec. 31, 1962 issue.
/

RY 700, 701,702, 711-713, 721-72, 7i-77
W67, SW67 CW67W, SW67W

These meters are for use with both CT’s and PT’8. If CT’e only
ere ued, specify "for CT only" on order.
TF--Transformer Factor--CT ratioXPT ratio.

REFERENCES:
Ordering Directions and

Special Rating8 See Page 3
Sales OI1ice8 Section 95, Back Cover
Publication8 See Page 3

Prices subject to change without notice

GENERAL@ ELECTRIC
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SOCKET- AND BOTTOM-CONNECTED

Page 151

FEATURES

Molded Textollte* Bas[
No corrosion, insulation’
or finish problems.

Surge-relief Gaps Pro-
vidcd on all 120- and 24G- "’volt meters; magnetic’iX
blowout action. I
Light.load Adjustment
Provided on each stato;
accessible from front of
meter.

Lag AdjustmonfmProvided
on each stator; negligiL’.
effect on light-load cali-
bration; accessible from
front of meter.

Current Coil P.utyl-
molded; extended cur:cn
range; all joints brazed,

Magnetic Suspension
Negligible bearing wear;
minimum tilt error;
greatex sustained accu-
racy.

Potential Coil Butyl-
molded; no voltage error
from 50% to 130o of
rated voltage.

Full.load Adjustment---Ac-
cessible from front of
meter.

Retarding Magnet Die
cast in aluminum alloy
for permanence ofposition
and stability of calibra-
tion..

Fig. !.
Photo A175907)

Type V-62-$, less and register, showing impraved features

The V-60 family of polyphase meters
assures lower maintenance costs, mini-
mum revenue loss due to tilt error, and
greater sustained accuracy than ever
before achieved in a polyphase watthour
meter. The design incorporates the time-
proven features of both the previous
"V"-type polyphase watthour meters and
the 1-50 family of single-phase meters.
A completely co-ordinated design has
made possible these desirable features
and has improved the high standards of
accuracy for which General Electric
meters are noted.
The metering assembly provides essen-

tially flat load curves up to 666/o of
rated current. Voltage compensation has
been improved to permit operation of
the meters from 50o to 130o of rated
voltage. This new family of meters has
bccn dcsigncd to measure precisely the
loads of today and of the future.

In these meters, a sturdy one-pecc
molded Textoiite* base similar to that
used on the Type 1-50 and Type -55

*Reg. rade-mar of General Elecfric Coman
New page.

meers solves the problem of corrosion,
finish an terminal insulation. In bottom-
connected mctcrs, a single aluminum
alloy casting constitutes the base.

Surgc-:elicf gaps of thc blowout type
arc installcd on all 120- and 240-vol’t
meters. These gaps control the point of
flashovcr to minimize and localize the
arcing which m:,ght otherwise damage
the meter or render it inoperative.

The precision die cast aluminum alloy
frame maintains the "V" shape which
mounts one stator on each side. The re-
tarding-magnet mounting surfaces are an
integral part of the frame, assuring per-
manent and precise location of the mag-
net. These features .minimize the need
for recaiibration of the meter if a rotor
is ever replaced. The frame is grounded
on all meters.

The extended-range current and poten-
tial coils are molded directly to the core
iron in Ion,-life butyl rubber. The heat-
dissipatin and high dielectric qualities

/

RY 700, 701,702, 711-713, 721-723, 731-737
"’,,.--vz, $W67

of the butyl give assurance of reliable and
accurate operation. The molding per-
mancntly ali’gns the current and po-
tential coils, climinating any relative
movement which would affcct calibration.
All joints in the currcnt circuit are
brazed to give strong mechanical joints
with low maintained resistance. The
light-load and lag adjustments are
accessible from the front of the meter
and arc provided on each stator. The
positlvc lag adjustment has ncgllgible
effect on light-load adjustment.

MAG:ETIC SUSPENSION
Time-proven magnetic suspension has.

been incorporated in the V-60 meter faro-
fly. Bearing wear is eliminated, keeping
maintenance costs to a minimum. Accu-
rate registration, even when the meter is
installed out of plumb, minimizes revenue
loss due to tilt error. Vibration encoun-
tered at extended-range operation in ball-
bearing meters is dampened out by the
magnetic suspension. Magnetic suspen-
sion helps the V-60 polyphase meter line
provide greater sustained accuracy.

V-60

ERAL ’, ELECTRICG EN
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SOCKET- AND OTTOM-CONNECTED

ROTOR
The rotor disk is made of four identical

laminations, each having five radial slots.
The laminations are anodized to insulate
them from each other and are bonded
together to unite them in a single light-
weight physical unit. This construction
localizes disk currents under the stator
that produces them, thereby minimizing
interference between starers. Smooth,
continuous torque is provided by over-
lapping slotted sections of the lamina-
tions. Each lamination has four anticreep
holes, but because of overlapping there is
only one hole through the disk for photo-
electric testing purposes.
The rotor shaft is precision machined

for accurate diameter and concentricity.
A double-pitch worm is cut in the shaft
so that at rated speed, the new meters
will have the same register ratio as the
present "V"-type meters of the same

ratings, A standard 1-55 meter lower
guide pin is used in the rotor assembly.

RETARDING MAGNET
Completely new design "U"-shaped

Alnico V retarding magnets are die cast
in aluminum a11oy to assure permanence
of position and stability of calibration.
Class I temperature errors are compen-
sated by applying a temperature-sensitive
shunt to the magnets prior to dic casting.

RECISTER
The watthour-meter register s driven

directly from a worm cut on the shaft of
the rotor. 20 intermediate gearing or
adapters arc required for demand regis-
ters. The stainless steel pivots in the
worm wheel shafts reduce friction .to a

negligible value.

NABAEPLATE
The new nameplates ha;co large, clear

type providing increased legibility. The
nameplate is notched to take a customer
identification tag.

COVER
The glass cover permits ready inspec-

tion. The "S" type mccrs arc fitted with
a stainless steel cover ring. On the socket-
connected meters, the new gaslce’c com-
bined with the sp’ing clips welded on the
.cover ring insures tight, moistureproof
fit. The bayonet clips on 2he cover ring of
the bottom-connected aT.ctcr have bccn
redesigned for easier assembly with the
same positive seal.

ADJUSTMENYS
All calibrating adjustments are of the

micrometer type. They are readily acces-
sible from the front of the meter., The
new positive lag adjustment has a mini-
mum effect on light-load adjustment. The
fu11-1oad adjustment has a total range of
10o at rated load.

RR 1,0

PERFORMANCE
The long life of the V-60 meter family

and the reduced maintenance costs are
the products of its mechanical construc-
tion, its stability and its initial and sus-
tained accuracy. All these factors are
evident in the characteristics curves.
Straight-line accuracy up to 666
rated load is typical of the superiority
of this modern extended range polyphase
meter. The same superiority is obvious in
the voltage and temperature curves.

DEMAND-REGISTER
APPLICATIONS
Meters of the V-60 family can be fur-

nishcd, or equipped in the field, with
Type M-30 or M-31 demand registers.
No special register adaptcr’is rcquircd
The motor shield on the Type M-30

and M-31 demand registers has bccn
modified slightly to provide clearance for
the magnetic suspension. The old type
M-30 and IV-31 registers can bc used on
the V-60 line by simply replacing the
’motor shield. The demand register
then bc interchangeable on all meters.

TOTALIZING APPLICATIONS ...
The new line ofmeters can be equipped

with Type D-20V, D-30V, or D-31V con-
tact devices for totalizing applications.

P.F. 0.5 LAGGING

LOAD IN AMPF’RES

45 60 75 90

0.5 .15 AMPS

oo

_____PF 1.0 1.5 AMP$

i20 140 160 180 200 22.0 240 260 280 500

L01

L00

Fig. 2. Typical accuracy curves of a 2O-voll; 15/.amp, polyphase meier of the V-O0 fami|y

GENERALELECTRIC





.. Page 1With and W,ho Underwriters’ Label
ype 5V-60 interchaneable-type Hub

APPLICATION
These outdoor Type SV.0 sockets are

for use with self-containcd nd tns-
formc.--rated polyphase watthur meter
having 7, 8, or 13 blades. 2he socket
nectors arc suitable f6. ue w
copper or aluminum wire.
Note: For sockets suied fo: uce with

5-blade polyphase meters, cc
7871, page 7.

(Photo 1194157)
Type $V-60 Iket with
cover "’emoved

PRCS ,:5D S.LCTIC Meter.S(la6)

Type of Service /eter
Soloction Socet 5eiectlon

Jaws Stee Case lumlnm Case
Circuit Application

NON UL-LISTED
3.phase, 3-wlrelSelf-contained

delta

Trans-rated

3-phase, 4-wire Self-contalned

Trans.rated
Self-contained

Trans.rated

3-phase,,4-wlre Self-contained
delta

Trans-rated

Fo.’m Class
No.

135 I00

55 10

165 100

9S 10
14S 100

7S 10
6S I0

’155 I00

8S 1

G-E
Type

V-63

V-63

V-64

V-64
V-65

V-65
V-65

V-66

V-66

Scrow-type
By-pass
Autoatc

Crcult Coser

None

By-pass

Circuit closer

None

By-pass

Circuit closer
None

By-pass

Circui closer
Circult: closer

None

By-pass

Circuit c!ioser

No.

8

8

7

7

13
7

7

-7
,13

7

7

13

Hub
Size

Arrangements in Cat. No. Lit Price,
(See Page 2) Inches GO-81

A

C
2

G 11/4
A

C
2

G

A
2

C 11/4
2

G 11/4

11/4 741X18G35 $20.90
741X18037 2.I0
741X18G47 25.80
741X18049 26.00
741X18G82 24.90

741X18011 20.50
741X18013 20.70
741X18023 27.90
741 X18G25 28.10
741X 18094 44.50.
741X18011 20.50
741X18013 20.70
741X1BG23 27.90
741X18025 2.I0
741X18070 24.50
741X1809 44.50

741X18011 20.50
741X18013 20.70
741X18023 27.90
741X18G25 28.10
741X18094 44.50

Cat. No. List Prlce
GO-81

741X18041 $22.30
741X18043 22.50
741X18G53 27.20
741X18055 27.40
741X18088 26.30

741X18017 21.90
741X18019 22.10
741X18029 29.30
741X18031 29.50
741X180100 45.90
741X18017 21.90
741X18019 22.10
741XI8029 29.30
741X18031 45.90
741X18076 25.90
741X18GI00 45.90

741X18G17 21.90
741X18019 22.10
741X18029 29.30
741X18031 29.50
741X180100 45.90

UL.LISTED
135 IO0 V-63phase, 3-wire Self-contoine

delta

3-phase,4-wire Self-contalned
wye

rrans.rated
Self-contolned

ITrans.rated
3-phase, 4-wire !Self-contained

delta

Tran-rted

16S I00

9S 10
145 100

6S 10
155 100

85 10

V-64

V-64
V..6S

V-65
V-66

V-66

None

By-pass

Circuit closer
None

Bypass
Circuit closer

None

By-pass

Circuit closer

8 D

8 P

7 A

7 C

13 G
.7

7 C

13 G
7

7 C

13 G

11/4
2
11/4
2
11/4
2
11/4
2
11/4
11/4
2
11/4
2
11/4
11/4
2
11/4
2
11/4

Sockets Weight In LbSee Section 7879, page 1,
po Carton Sto[ Aluminum

/
Complefe revision including price cangel ince Juy 6, 1964 h;ue. ryge .
SA 700, 701,702, 711-714, 721-723, 731,733, 736, 737
W67, CW67W SW67e SW67W

741 X21 03 $22.n0
741 X21 04 23.00
741 X21 G7 27.70
741 X21 G8 27.90

741X21GI 22.40
741 X21 G2 22.60
741 X21 G5 29.80
’741X21G6 30.00
741 X21 013 46.40
741X2101 i, 22.40
741 X21 G2 22.60
741X21 G5 ,ej 29.80
741X21 06 /J 30.00

741 X21 G1 22.40
741X21 G2 22.60
741X21 G5 29.80
741 X21 G6 ,23.00
741X21013 40.40

REFERENCES:
Descriptive Bulletn GEA-7531
Sales Offices Section 95, Back Cover

Prlcee zubiect to change without notice
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WATTHOUR METERS A[ WATTHSUR ;iAHD [ETSSOCKETS

Wih and Wihou UnderwHers’ Label
Type SV-60 Wih Interchangeable-type Hu

SPECIFICATIONS Construction: Outdoor weatherproof "ringless design."

Rating: Self-contained, rated 100 amperes, 600 volts.
Screw-type by-pass: Rated 100 amperes, 600 volts.
Automatic circuit closer: Rated 20 amperes, 600 volts.
Performance: Exceeds requirements of AEIC--EEI--NEMA
"Standards for watthour meter socket."
*Hubs: Interchangeable type.

Interchangeable-tYl hub.

Five mounting holes with easily re-
moved knockouts.

Plated steel meter seat positions meter
in socket and provides ground conneco
tion for meter surge relief gaps.

Easy to wire lay-in connectors for use
with eithex copper or aluminum wire.
Maximum wire size is 2/0.

9CF|g. 3.

(Photo 1186318)

Fig. 4. Terminal block assembly showing
screw-type by-pass. Roqulres only few turns
of screwdriver Io open close. Rated

|00 amperes.

Case size: 14 inches high by 8- inches wide by 43 inches
deep.
*Maximum wire size: 2/0 in 7. and 8-jaw sockets and 1/0 in
13-jaw sockets. For copper or aluminum wire.
Connections Lay-in type in 7- and 8-jaw sockets. Setscrew
type in 13-jaw model.

/ ...._;.-/,.?i C’," :,--,
_,..,,-. i-i,...-..,

(Photo 1194157)

Type SV-60 socket, Cat. No. 741X ISGI 1, wlih cover removed

.rCasc material16-gagc zinc coated
steel or aluminum, painted gray. Paint
is Electro-coated and oven-baked.

Heavy-duty, gray, porcelain terminal
block

Alternate neutral connector for copper
or aluminum wire. Maximum wire siel
two pieces of 2/0.

Kfibckouts, concentri: type:
ack (1, 1/, 1, 2 in.)
Sidcs--(l, I/, i, 2 in.)
Bottom--(l, 11, 1/, 2 in.)

(1/4 in.) (V-A in.)
(-i in.)

(Photo 1186319)

Fig. 5. Automatic circuit closer operated by
removing replacing the socket cover Used
in 7- and 8-jaw transformer.rated sockets.
Unique design provides visual assurance of

correct operation. Raled 20 amperes.

(Photo 1186355)

Fig. 6. 13-jaw terminal block assembly with
automatic circuit closer. Operaled by removing

or installing the meter. Rated 20 ompsres.

SOCKET JAW ARRANGEMENT (Dotted linc indicate circuit-closing devices.)

7-JAW; for self*
contained appllca-

7-JAW; with auto-
matic circuit
closer; for trans-
former-rated appli-
cation.

9,Changd incs July 6, 1964 lllue. Formerly page

7-JAWI w!th
screw-type
pa:; fat" self-con-.
rained application.

O E F G
for self- 8-:AVll wit sutb- 8-JAW with 13-JAWI with

car.rained applies- rustic circuit screw-type by- automatic circuit
clo; for ans- papa; for self-con- closer; for trans-
former-rated appli- tacd application, former-rated appli.om. cation.

/

(, Data lubiect to change without notice
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Nameplate Color Code

200-ampere--RED
400-ampere--’SLLOW
600-ampere--BLUE
800-ampere--GRAY
200, 400 amperes--)ED and

YELLOW
300, 600 amperes--ORAHGE and

BLUE
400, 800 amperes--YELLOW and

GRAY

APPLICATIG:’--The Type jKP-0 cur-
rent tranformer is designed for both
indoor and outdoor service, ic is suitable
for operating meters and instruments and
can be used on single-phase, two-wire
circuits and on polyphase circuits. The
window-type transformer can also be
used on three-wire, single-phase circuits.

CONSTRUCTION--The Type JKP-0 is
constructed using Hy-bute 60 insulatior
for the transformer body. The Hy-Bute
60 insulation also serve both as support
and casing. The basic transformer is win-
dow-type construction and has no pri-
mary winding. The line conductor which
is passed through the window serves as a
transformer primary. A removable pri-
mary bar is supplied for the bar-type
transformers. A high base is provided,
when required, to make the height of
the bar primary conform to industry
standards.
D’ENTREMONT* Compensation is

used on the 200 S-; 200,400 5- and 300,
600: S-ampere ratings to obtain ex-
ceptionally high accuracy. For further
information, see page 111.

INDUSTRY STANDARDS Industry
Standards for 600-volt metering current
transformers are contained in Specifica-
tion MS-2, 1940, of the Edison Electric
Institute Meter and Service Committee.
These specifications cover dimensions,
accuracy, the.nal rating, temperature
rise, terminals, etc. The bar-type JKP-0
transformer with the high base conforms
to these specifications
The wlndow-type JKP-0 conforms to

NEMA Standards for Metering Current
Transformers for Low-voltage Circuits,
Type IV,

CRR,r-NT RATINGS--Four single-ratio
current ratings are available in both
window and bar conCruction. These are

200 5,400 5,600 5, and 800:5 amperes.
Three dual-ratio ratings in both window
and bar construction are also available.
These are 200, 400:5, 300, 600:5, and
400, 800:5 amperes.

-rn ’:’:e window-type transformers these
-...X.:’L-"a are obtained by passing the line
c::ductor once through the transformer
window. Addltiona rating.*-can be ob-
tained by looping the primary conductor
two or more rimes through the trans-
former window.
When used as a three-wire transformer

the two outde line conductors are both
passed through the window, one con-
ductcr being in a reversed direction. The
current ratios fr two- and three-wire
czvlce are:

When usud When ’Ozed

Catalo/ ,,Wih OnelWith Two With One With Two
Number T of TurncOfEah r

Primary Primary Each
Con- Con- Primary Primary

836X8

836X9

836XI0

836X11

200,5

300,5

400,5

600,5

300,5

100 =5

150 =5

200 =5

300 =5

400 =5

I00-I00=5 50- 50,5

150-150x5. 75- 75=5

200-200 51 I00-I00

300-300=5 150-150

400-400 5 200-200

300-arr.pere rating available only in dual-
ratio 300, 600-ampere design.

VOLTAG,’- RA’’;NG---The Type JKP-0
current transformer is rated at 600 volts.
tt is suitable for use on circuits not ex-
ceeding 600 volts line-to-line. The win-
dew-type transformer can be used over
bare conductors on circuits 600 volts and
below and may be used on higher voltage
circuits with an insulated conductor as
follows:

Type of Conductor

Insulated but not shielded

Insulated and shielded with
shield grounded in place
only

Maximum Voltage
(line-to-line)

Indoor Outdoor

600 600

2500

NO voltage limit

FREQUENCY--This transformer is rated
for 25-400-cycle service.

INSULAT;ON CL.553"he Type JKP-0
currer.: transformer i: dccign=d to meet

(Photo 1830661
Fig. I. Type KF-O

The ASA Standards specify these re-
quircmqnts to be a 4-kv test at 60 cycles
and a full-wave impulse test at 10 kv.

ACCURACY--Thls transformer is de-
sincd for high accuracy with the lower
secondary burdens. The ASA accuracy
classification at 60 cycles is:

200-ampere--0.3 B-0.1, 0.3 B-0.2, 1.2
B-0.5

300-, 400-, 600-, 800-ampere--0.3
0.3 B-0.2, 0.3 B-0.5

THERMAL CURRENT-RATING FACTOR
This transformer is designed so that it
can bc operated above its normal rating
without overheating. The continuous
thermal current-rating factor with 30 C
ambient is 2.01 with SS Cambient is 1.5.

COR--The core is wound in a continuous
strip. The steel used is characterized by
having highly directional properties; that
is; low core losses and high permeability
in the direction of rolling. FUll advantage
is taken of this property of the steel. The
core is annealed after being wound in its
final shape, thus relieving any stresses
that are set up in the winding operation.

INSULATIONThe Type JKP-O is molded
of Hy-Bute60 insulation. (Refer to
Section 7940,-page 103, for further in-
formation on Hy-Bute60 insulation.)
This provides a homogeneous insulation
that is tough, resilient, and resists oxida-
tion, creep-tracking and moisture. It will
not crack from coil expansion nor from
changes over a wide range of ambient
temperature. It has strength to resist
dama from mcchanlcal forces or from
accidental rough handling. It gives an
attractive appearance with a pleasing

Trade-mark of General Electric Company, patent pending com;oentlon melhod.

Gnral revldon dnce ar. 2, 19 is*. ,/
SG 700, 701,702, 711-713, 721-723,731,733-737
CW35, W35, CW67, 5W67, CW67W, W67W
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contour and a smooth, black-surface finish
which requires no painting.

WINDOW--This s of ample size to accom-
modate one or more cables of current-
carrying capacity equal to the transfozm-
er rating. The single-ratio, 200-ampere
transformers have a window 2a/ inches
in diameter. The 400-, 600-, and g00.

ampere, and all dual-ratio transformers
have a 2a/-inch diameter window.

PRIMARY BAR--The Type JKP-0 cur-
rent transformers are available with the
primary bar mounted in place, or the pri-
mary bar can be supplied separately for
assembly into the window-type units.
The bar is flat copper with a hole and
slot in each end for attaching to the line
conductor. The bar is supported and held
in place by two end plates. It can be
rotated to bring the plane of the terminal
pads in any desired position. One plate is
permanently attached to the primary
bar. The other plate has a slot so it
can be slipped .over the bar. It is held in
position by two screws which go through
the bar and engage two L shaped brackets
which are attached to the plate, i-Ioles
in the end plate provide ventilation and
also will drain off any water that might
accumulate inside the transformer win.
dow when it is mounted outdoors in a
vertical position.
The primary bars are silver-plated. The

end plates are protected with a heavy,
non-conducting coating.

POTENTIAL CONNECTION--A pressure-
type connector for the primaz3r potential
connection is brazed to one end of the
primary bar.

SECONDARY WINDING--The secondary
winding is made of heavy Formex@ cop-
per wire. It is evenly distributed around
he core which reduces the leakage flux
and gives the best possible accuracy.

SECONDARY TERMINALS--The second-
ary terminals are mounted in a con-
venient location on top of the trans-
former. The terminals are fixed brass
studs with 1/4-inch-28 threads. A molded
phenolic piece between the two terminals
serves as a mounting block for the short-
circuit device and as a base for e ter-
minal cover. It also supports the sealing
stud. The terminal cover is a molded
phenolic. It is weather-resistant and will
not warp or distort from exposure. The
General revidon dnce )Hat. 2, |959 hue.

cover is so designed that it cannot le
put in place or sealed with load leads
connecged unless the short-circuit switch
is open. The shqrt-circuiting devic :s
manually operated to give a positive
action. T!:e entire secondary-terminal
si:ucture is so designed ha it can easily
be removed and reassembled in a revers
position when it is desired to connect the
load leads to the opposite side of the
transfer:her.
Dual-rado models are provided wih

two complete sets of secondary terminals
(four ],-inch-28 threaded studs)and
two secondary terminal covers. The
construction is similar to the single-ratio
design except that one terminal cover has
no lead openings and ic intended to be
placed over the unused pair of terminals.
This cover can be placed over the unused
terminals only if the short-circuiting
devic for these terminals is open ’co
insure proper operation of the transform-
er. To provide complete isolation of the
unused terminals and to eliminate errors
in installation, this cover may be sealed,
leaving only the desired terminals acces-
sible for connection.

SECONDARY-TERMINAL CONDUIT
,OXES--Two different secondary-tei--
minal conduit boxes are available for
use with the JKP-0 transformer.

Conduit box Cat. No. 8949398G1 is
arranged to be easily assembled on any
single-ratio JKP-0 transformer in place
of the standard secondary terminal Mock.
The conduit box including cover, is made
of aluminum with a black anodized
finish. It is complete with bushings, gas-
kets, clamp terminals, polarity marker,
short-circuit strip and cover with four
captive thumb screws and one pipe plug.
It is for use with J!-:P-0 transformers
without threaded inserts in the trans-
former top for box mounting.

Conduit box Cat. No. 9689693G2 is
for use only on single- or dual-ratio
models ofthe JKP-0 transformer equipped
with four threaded inserts in the trans-
former top for mounting this box. (See
pages 13 and 16.)

POLA21TY--The primary and secondary
polari2y m:’-rkings arc ’-.-colded into
transformer. They ar thus 5rmanent,
integr parts of the transbrmer and
cannot be obieratcd.
Ratio numcraI e r:.c!ded into e

op of. du-rafio

(’

;AMEPLATE--The nameplate is etched
stainless steel. It is located on the side of
the transformer and contains all essential
information in easily read letters and
numerals. Provision is made on the name-
plate for attaching customer’s number tag.
The nameplates have iarge numeral

’rti6 digits and, in addition, are color-.
coded for easier identification of
transformer rating. (See box on page
151.) "Dual-ratio nameplates have two
sets of large numeral ratio digits, with
appropriate color coding for each ratio.

13ASE--Low bases are made of stainless
steel and are available in two izes. The
sandard base, Cat. No. 5466220P1, is
inches by 5’’ inches. The special wide
base, Cat. No. 5466220P2,is 2]/0 incles
by 8 in’hes. In this base, tw double key
holes are provided for mounting bolts or
screws. Also, four -inch diameter holes,
one in eacl corner, provide an optional
means of mounting.

Either base is attached to the trans-
former by two screws which are on a
inch square so the base can be turned 90
degrees from the standard position. These
bases have. a natural stainless steel finish.
A. high mounting base Cat. No.

5466182P2 is also available. It is made of
cold-rolled steel painted black. This base,
attached directly to the transformer by
two mounting screws, increases the over-
all height of the transformer by /-inch
to provide interchangeability with trans-
formers which meet the dimensions of
the EEI Meter .and Service Committee
Specifications MS-..2 1940, for 600 volts.

GANG MOUNTING--The JKP-0 trans-
former is available mounted on the TMB-
3 and TMB-3W brackets manufactured
by the B & C Metal Stamping Company
of Atlanta, Georgia. Either two or three
transformers can be supplied mounted on
a bracket.

INSTALLATIC,;qThe Type JKP-0 can
be mounted in any position. When used
indoors, it can be mounted on any flat
surface. It is especially suitable for use in
small boxes. Transformers can be
mounted cIose together because the
secondary terminals are on the top. v
When used ou .: .., this transformer

_can be readily inccaXcd on a pole without
the se of cross. ::as or enclosing boxes.
Thi simp!ies v."xi:-2 fc: bh primary
and secondary connections.

GE.aGL ELEGTIiO
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AVAILABLE TRANSFORMER CO,.,, ONS

Q
(Photo

11E3065)

11 3066)

(Photo
1183067)

(Photo
1186068)

Amp
Cat.

Asemby
Includes

Approx Wt in Lb

Fig, No.Shipping Net

VJi:’: .DOW-TY?

200 .5 gS.S)’,8 Transformer only 12 11 17 24
400 ,5 ,33X9 Transformer only l0 9 18 24

5 SXI0 Transformer only 10 9 19 24
800 5 836XI Transformer only 10" 9 20 24

200 5

400 5

600 5

g00 5

836X12 ’ Transformer Cc:t. N,. 836X8
./,. Base Cat. No. 5466220P

836X;2, Transformer Cat. No. 836X9
Base Cat. No. 5466220P

83X14 Transformer Cat No. 836X10
ase Cat. No. 5466220?1

"836X15 Transformer Cat. No. 836XI
Bose Cat. No. 5466220PI

13

11

11.

12

10

10

10

17

18

19

20

W.;QDOW-TYP5 V;ITH EXTRA-WIDTH BASE

13200,5

400,5

600,5

800,5

837X1

837X2

837X3

837X4

Transformer Cat. No. 836X8
Base Cat. No. 5466220P2

Transformer Cat. No. 836X9
Base Cat. No..5466220P2

Transformer Cat. No. B36X10
Base Cot. No. 5466220P2

Transformer Cat. No. 836X11.
Base Cat. No. 5466220P2

14

12

12

12

17

18

19

20

W;XDOW-’.’YPE W;TH HiGH BASE

200:5

400,5

600,5

800,5

836X16

836Xl7

836X18

836XI9

Transformer Cat. Ha. 836X8
Base Cat. No. 5466182P2

"Fro rsforme Cat. No.. 836X9
Base Cat. No. 5466182P2

Transformer Cat. No. 836X10
Base Cat. No. 5466|82P2

Transformer Cat. No. 836X1
Base Cat. No..5466182P2

14

13

13

13 17

18

19

20

WITH BAS;

200 5

400,5

600.5

800,5

836X20

836X21

836X22

336X23

Transformer Cat. No. 8368
Primary bar Cat. No. 9926i 19G1
Bose Cat. No. 5466220PI

Transformer Cat. No. 836X9
Primary bar Cat. No. 9926119G1
Base Cat. No. 5466220P1

Transformer Cat. No. 836XI0
Primary bar Cat. No. 9926119G2
ose Cat. No. 5466220P1

Transformer Cat. No. 836XI
Primary bar Cat. No. 9926119G2
oso Cat. No. 5466220PI

6

15

15

15

15 17

14 18

14 19

14 20

Fig. No.

25

25.

25

25

25

25

25.

26

26

26

26

General rev;*ion tnce ,ar. 2, 19,’2 issue. Formerly p.aoo ;,; rd part el ;,3o 155.
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WHERE TO U$2

The CR101 manually-operated motor-
starting switch is used to start, st:.p, and
protect single-phasefract:.onal-hor=epower
motors. This swiLch incorporates positive
overload protection and offers a large
selection of overload heaters. Manually-
operated motor-starting switches are
available in a variety of open or enclosed
forms to meet almost any application.
This switch is ideal where space is at a
premium and long trouble-fi:ee life is
essential. The manual starter is ti:e most
economical choice if your application does
not require undervoltage protection.
Typical applications are on grinders,
conveyors, hydraulic presses, blowers and
mixers.
For direct-current switches see Section

2102.
For tumbler switches without overload

protection see Section 7610.

FEATURES
Convenient |o install and easy 2o wire

Open-type switch fits standard tumbler-
switch flush plate. Can be mounted in
gem or handy box.
Only two screws required to mount

starter. Is interchangeable wi’ch other
standard manual-starter designs.
Knockouts available in top, bottom,

and back.

{?hoto 1175997)
Fig. 1. McnuM r:.or.tarling swilch

CRIO| HI1 wi:: Lnilcaling Iigh
in corot

Wrap-around cover. Ample wiring
space.

Straight-through wiring.
Clearly identified captive terminal

screws readily accessible. Cannot be lost.
New pressure-tyt_ terminal design

cuts wiring time. No looping wires around
terminals.

’:’" (moves to d-po3 on
% upon occurenc Of

’" ’] furnished seporolely
"; easy 10 InstallUUODIe plastic

enclosure

{Photo 1165500)

Long operating life and low maintenance

Rust-resisting metal parts
Simple, quick-break operating mecha-

nism lengthens contact life and provides
a positive force to break contact welds
should they ever occur.

Double-break, fine-silver contacts.
12olded switch case of high-quality-

plastic insulating material mounts and
encloses mechanism and contacts.
Sturdy oper,ating handle.

Posi,qve overload protection

Thermo=tatic bimetal overload device..:
Switch iaandle ,-doves to mid-position

on overload. !
1V1echanism is trip-free so contacts can-

not "co reclosed until bimetallic strip cools.
.Intc:ckangeable overload heaters plug

in from zhe front and are molded with
current trii rating yis.ible from the front.
Wide range of haters makes it possible

to select a heater that follows the motor
load closely to give positive protection.

(Photo 11654991
FI,. 3. CRlPl H manual starter with flush
plate and indicating-light accessory R10| X1

attached

.FX:NCES: (Use latest issue.)
Descriptive Publication GEA-6358
Genera! Cataog: GEC-1260
"A- Heaer Selection Guide GET-2681

Sales Offices Section 95, Back Cover

’Now sinco Apr. 7, 1961.

GB 700, 701 ,702, 711-713, 72i -723, 731-737
CW35, $W35 792

Manual
Starting
Switches
Rlal

/
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7--’

o 230
Singo- or Doube-poo 60 to 25 Cycles Ii ,

PRICING INFORMATION

(Photo 118345)
Fig. 4. CRIO! H omen manuel ltarter

(Photo 11728301
Fig. 5. CRIOI HIiOK key-operaled

general-purpose manual

(Phofo t70207)

light manual starte

{Poo 1175997)

(Photo 11728291
Fig. 8. CR101 H12 combination general-
purpose manuel rter. See pace 2.1 for

o components

Comple/e price revidon dnce Apr. 7, 1961

(A-c Powe Su:oply On:y--.ee Sc:ion 2102 cr D-c) Sonornl

No. of L[t Price
PoIo Nomenclature GO-10G Figure. No.

GENRAL-PURPOS O?E TYPZFor Flush or Outlet-box Mountlng

fCR101 Y
"J’CRIO| YOOOK (Key Operated}

tCR 01 H

(Opun ,tar,o, I.lu ted plate}

otcRlo

$CR]O] YIOOK (:: Cmod)
CRiOI Y110K (oy Oorated with 15/2 Volt Nn".: :]
CR101 Hi

: CRO H (W:;:, /2o votN.o, tp) :::::::i2 :tRIO] HIOOK (Ka Op=mlo} ";
;CR] O HI OK (Key Operle ,: /20 Voll Noon omp}

$7.50* loss larrm
13.00"
9.50" 5 I*,u lamp

5

14.06"

16.00*

C101 YZ00H (N In. hbone end) $24.00* 6
C2101 YL00J ( in. Lbo:h c,d) 26.00

,,O0H h--ono enc) 25.00 6
2 CR101 H400J ( In. huo en6)

EXPLOSION-PROOF CLASS I, GROUP C AND D/LASS I1 GROUPS f, AND G, NMA Types
7 and 9--For Surface

CRI01 OOH (=A In. hubono end) $24.00* 7
CRI01 OOJ (: in. huboth o:,:) 26.00*

2 CRI01 HTOOH ( In. hubono end) 25.00 7
2 CRI01 HTOOJ ( In. huoth ons)

COMe,NAT:ON DVICE NEMA Type lor Sudce

Hotel Do not Selector Switch to interpt motor power.

* List prices include one overload-device heater which must be ordered separately
(CRZ01 13 includes two hcatqrs). Heat may be omitted or additional hcater may
be ordered, at $I.00 each, GO-0-G.

$ Underwriters’ Laboratories listed with or without CR101 Xl, X2, X7 or X8 or use where
acceptability of. the combination has bccn determined by Undcrwriter’s tboratories,
Inc.

: Listed by underwriters’ -Laboratories, In..

switch is to break both lines. Motor to
be strutted with this svAtch has a full-load
current of6 ampere.

Order as follows:
I--I*01 HI manual motor starter
1-"Cat. No. CRI2a H0.74A heater

’Prfce tub]oct to cEonge wI:,out notice

ELECTRIC





SINGLE-SPEED

200-hp tax,

D-5
NONREVERSING 1861

Page 1

PRIC!NG INFCRM.ATI(C)NCZ06 F::’:as Ganeral Purpose Control-B(|73)

Mox Horsepower
Lz; Prlco, CO-1Cg [Includes ov,rlo h(ater(} end holdi interlock] (Heelers moy be omltled $1.50

NMA
SI=o

o v o v
rolin, but 50 Hp Clas Orous C and D C Groups FHp rat .pe ,,,A Tp: NE’ "L. NE Type 12

Without STOP T’ Without STOP WiKout STOP W lhout STOP
110 V 208/ 44 Push :onPu:h Buton o /pu$h Button Push Button]Push ButtonIPush Bulton .r /y Push Button Push Butto

SIN._;.-PHSE, 2-POL2 I;’Z2MA Size ’;" hs wo s connc...J in parcHel in cac?; iMo) (Price includes overload heater)

00

.-.-d 0

2

2

3

3

2

3

7Vz

15

jg=*

75

?...
’2

L9

$91
J9*eABA

97
K9**ABA

108
K9...,:..

204
Lg**ABA

$46
J2**

$1

K2

62
K2

98

$68
J2*eABA

73
K2**ABA

84
1(2

120
L2eeABA.

2- AND 3-PHASE,

CRIC

3/4

2

3

7V=

15

2

50

30

50

100

2

5

10

S0

i00

200

$30

37

C0**

DO**

118
E0**

266
F0*e

607
GO*"

$32
AI**

Bl*e

4
C1"*

84
DI

138

OS

GI**

$40 $4o
AI**AA AI*.*ACA

47
BI **ABA

Use

B **ACA

52 52

CI*ABA, CI**ACA

92 92

D1**AAI DI**ACA D4

16 16 20
EI**ABA EIACA:,
316 316 482
FI**AA P|**ACA F4*e

692 692 904
G I**ABA O4*G]ACA

Use NEMA Sizet;.L!A 51ze 0

4**ABA

102
C4**ABA

178
D4*eABA

262
E4 *ABA

04
F4**ABA

926
G4*ABA

$146

234

350

F7*eMAAA

$160
C7*ABA

256
D7eeABA

372
E7**MABA

58 556
FT**MABA F9

Use NEMA Size 0

$74 $96

80 102
C9** C9eeABA

190 212 106
D9** D9**ABA D2

234 306 164
9 E9**ABA E2

57 394
F9**ABA F2

904

Use NEMA Size 0

$si $73
B2 B2**ABA

56 78
C2" C2**ABA

D2eABA

186
E2**ABA

416
F2**ABA

926
G2eABAG2**

2-PHASE, 4-POLE (Price includes 2 overload heaors)

0

2

3

4

2

7zi

15

25

50

3

15

30

50

100

C106 FOR,S

5 $47 $50
R0**

10 53
SO** Sl

25 9 ,o
TO** TI*

50 150 168
UO** UI**

100 364 404
WO*’ W l**

200 I04, 1200
ZO Zl**

$58
RI **ABA

64
Sl *ABA

111
T1 **ABA

176
U I**ABA

412
W I**ABA

1208
ZI**ASA

$58

64
SI **ACA

11I
T1 **ACA

176

412
W *ACA

1208
Z**ACA

$$9
R4**

54**

U4

W4,*

$111
R4**ABA

116
S4*=ABA

229
T4*eABA

320
"U4*ABA

672
W4**ABA

Ume NEMA Sio $89

158 lCO0 94
$7" S7**ABA

309 33I 241
T7 ,TTe*AA Tgee

446 6S 342
U’/*eMAAAU7**hBA, U9**

$111
R9**ABA

116
S9*eABA

263
Tg**ABA

364
U9**ABA

772
W9**ABA

$62

68
$2"*

125
T2ee

194
U2*e

520
W2**

1343
Z2*e

$84
R2*eABA

90
S2*eABA

147
T2*eABA

216
U2**ABA

542
W2e*AB

1365
Z2**ABA

**See 1861, page 71 for Ordering Directions, Coil Suffix Number
and Heaters.
Size 5 nom’enclature shown applies to 60 or 50 cycle forms only.
iCotor full load current should :ot exceed azpere ratkug of c.-
closed contactor listed by 1NEI’.,JL-, ize on page 85..

External reset not included on std-d lte foms. Enctczcr
also suitable for weather resistant ap!c ions, ’efet nearcsL
G-E Sales Oce for applications involv .leer or tl-eg ra.

neral c.hango= inco Aug. 19. 1963 i:;ua. /

GB 700, 701,702, 711-7i, 721-723, 731.737
CW35, SW35 792

For coil holding and inrush currents, refer to page 81.

Magnetic’ Sizes 00-5

REFERENCES: (Use latest issue.)
I)escrlptive lublication GEA-7020
CTz:,eral Catalog GEC-1260
Ohem See 1861 page 401
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WHEF- TO U3E
These automatic, closed-circuit transi-

tion starters are for use with squirreI-c_.
motors where reduced-voltage staxtin
currents or limited starting torques
required. Autotransformer s=arting prJ-
rides greater torque per line ampere of
current than other forms of reduced-volt-
age starters.
Common uses are for b!c.ers, com-

pressors, conveyors and zump

FEATURES
O Closed Transillo:--No interruption in
line current during, trans::on.
O FlexibilityComplete !;e cf read,ro-
Uen kits for easy fie1 n;c.,aEon. k%e-
movable jpers for separate conol.

O Three-leg Au/otr=norraeor hal-

anced strtinz currents and minimum line
disturbance, iraccad from overheating
by AUTOTRZ.NSFORMER OVER-
TEIv2IERA2ULkE PROTECTION with
cxzernai reset. :arting cu:rent and torque
alluant ea,y raade wi autoana-
%rn.r laps.

G Ma:::,;r. f.l.:or ProcIionhcrmal.
type overcurrenc relays cxZcrnal
react buttons.

Accur’e :r.a:E’--Pneumatic
i=g reIay 9erm!:a easy adjuzanent of
starting me c: reduced refuge.

O VrlcO,/of Endzcures--Avaable open

clres. W1-mned gener-ppose
encIures have hinged l-off oor d
knockous a topdbotom. Ample-in space.

(best price includes startc: in NEMA Type 1 enclosure and necessary overload-relay
heaters. Prices do not include push-buton station.)

General Purpose Canirol-B(173)
Rating of Starter

N2MA Lilt Price,
Hp Voltage 60-cycle 50-cycle GO-lOG

oi=2o C131DIO c,31 DO 57o
--15 30 2 CR131 Dt04 570

550 2 CR131 D106 CRI31 Dill 570

0-25 c.:o

CllI 10’’ C31 EIOS"

40-50

100

208/220
380
440
5o

208/220
380
440

550

208/220
380
440,
550.

208/220
380:

550

208/220

445
550

125-150

3
3
3

4
3
3
3

4

4

5

"D"2G3

2-phase or 25-cyc1= forms available
Eales Office for infermation.

changes snco Jan. 74, 1963

CR131 El04
CRI31 1:106

CR131 E109
CR131 EIII

C31 FI03 CRI31 FC6
C?, 13 7:-105

CR131 El05 CR131 El10
CR131 Ei07 CRI31 E112

C31 GI03 c,*,31 Gi89

C;3i F1D4
CR131 FI05

CR131G 104

CR131 104
CR131

See Section

CRI31 GI05
CR131 G106

-$1 F104
C,:13 FtO,
CRI31 F108

CR131 GIIO
CRI31 FI04
CRI31 FI07
CR131 1:108

1935
CRI31 Gi05
C131 Glll
CR131 Gl12

See Section 1935

C2131GI07 CR131GII3
CR131 G153 CRI$1 GlI4

693
693
698
6911

722
722
722

1320

320

27S
1320
1320

2094
2094
2094

2372
2372
2372

at additional Oat. Refer to earcs General Electric

r,... 5" ’,-? ’:ii-

(Photo 1174520)
Fig. !. CXI31 general-purpose starter for

wall mounting

KITS F62 FIELD INSTALLATION
For customer installation. Three knock-

outs are provided in cover of General
Purpose, NEIVIA Type 1 enclosures.

General Purpose Control-B(173)
List

Opera,ran Nomenclature OP(IIeGG
START-5702 ?ush-button

kit (For all size:) CR9909 D106A 33.00
HOA Selector-swltch klt

(For all size:) CR9909 D107A 33.00

RD Overload-relay kit
(Price includes heat(C)r)
For NE.A Size 2 CRI31 Xl
For NEMA
For NEMA Size 5 CR124 G024

Indlcolinl-llght (Rod)
For NFe.A SI: 2
For NEMA Slzel 3 end

r%’" For NEMA Slzo 5’

CX131X20*
CR131X60*

22.00
27.00
64.00

30.00
30.00

CR131Xl00* 30.00

.60/5"0-cycle forms. Use Suffix 2-for ii0 v;
Sufx 3 for 220 v; Suffix 4 for 440 v.

ODENG D;2ECTIONS
ee page 3.

REFE2ENCES:
Descriptive Publication GEA-6860
Instructions
CR131D GEI-2439
CR13! ., GEE-2478
CRI2IG GEH-2489

Renewa! Parts GEF-4217
General Catalog GEC-1260
Sale Oi’ccs Section 95, Back cover

Prices subiect to change without notir
OE 700, 701, 702, 711-713, 721-723, 731.737
cw2o, $w2o, cw3a, sw35, cw, $w5o 7 ... GENERAL ELECTRIC

:.[""....
l V *. !, M=coc .,;" 7--; .":

":12, . .:.:::.:::.7,::-.," ,.’s
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WHERE TO USE
Standard-duty push buttons are for

use in control circuits of magnetic de-
vices through NEMA Size 4. ]Both sur-
face- and flush-mounted forms are avail-
able. Surface-mounted form: may be in
general-purpose, dust- and watertigh;- or
explosion-proof enclosures. Flush forms
may have a gray or stainless steel flush
plate and an optional wall box.

(Photo 1879281
Fig. I. C;12943
poo surac,-moun%d station

(Photo 11879291
CR2943 D,’::’- and water-

station, NII,A Type 4

(Photo 1187930)
Fig. 3. CR2941 Explosion-
proof station, NEMA Type 7

PRICING. INFOAA’7(C)N--Surfaca-o.v?ed Fcrna General Purpose Control-R(173)

Description Button and/or
Nameplate Color
(Wiring Symbol) Mcrklngs

GeneraL-purpbse

L: Prlco,NMA
GO-IOGType

Dust- and Wofertlght
Exploslon-proof, Class I,

Groups C and D,
Class II, Groups E, and G

I,...,,.c.,
oo.,oo

NEMA NEMA
Type 4 Types 7 and 9

ONE-UNIT STATIONS (Morac:2ary Co:.ac--excep Sekc:’or Swi’:’chc)
Black (A)
Black (A)
Red (B)
Red (B)
Red (B) (Locking Means)
Red (B) (Locking Means)

2 Pea. Sol. Sw. (C) SPDT
3 Pos. Sol. Sw. (C) SPDT

START
(As Spelfied)
STOP
(As Specified
STOP
(As Specified)

[As Specified)
(As Specifie)

C22943 NAI01E
C!2943"AA0
CR2943 NAt01F
CR2943
CR2943 NAiO’I G
CR2943 AAIOIE

CR2943 AAI Oi S’I"
C&2943 AA101M$

6.00*
6.00

9.GO
9.00

6.00
6.005

CR2943 NJI01B $19.C0
CR2943 AJI01B 9.G0*

CR2943 NJI0 ,! 19.00
CR2943 AJIOIA 19.00

CR2941 NA101B
CR2941 AAI01T

CR2941 NAI01A

$23.00
23.00*

23.00

TWO-UNIT STATONS (Mor,en,arV Con,cc)
Black, Red (D)
Black, Red (D) (Locking Bar)
Black (A), Red
Black {A), Red (B) (Locking Means)
Black (A), Red (B) (Locking Means)

Black (A), Black
Black (A), Black
Black (A), Black (A)
Black (A), Black (A)
Black (A), Black (A)

START-STOP
START-STOP
(As Sedfied)
STA;<T-STO
(As Specified)

FORWARD-REVERSE
UP-DOWN
OPgN-CLOSE
(As Specified)

CR2943 NAIO2A ’l $6.00
’X"C 9.co
CR2943AAI02H 6.00*

CR2943 NAI02g 7.50
CR2943 NAI2D 7.50
CR2943 NA102 7.50
CR2943 NAIO2G 7.50
CR2943 AA102A 7.50*

THREE-UNIT STATIONS Momency Conccg

Black (E), Black (E), Red (B) U P-DOWN=STO
RAISE-LO WER-STOP
FAST-SLO W-STOFORWARD-REVERSE-sTOP
OPEN-CLOSE-STOP
5TART-JOG-STO
(As Spot;fled)

(As Specified)

Black (E), Black (E), Red (B)
Black (E), Black (E), Red (B)
Black (El, Black (E), Red {B)

Black (E), Black (E}, Red (B)
Black (E), Black (E), Red (B}
Black (E), Black (E), Red (B)
Black (E), Black (E), Red (B) (Locking

Bar)
115/230 Volt Light (F), Black (A),

START-STOPRed (B}

Add $1.50 GO-10G per station fo" any narneplatc m;

CR2943 AJI02A
CR2943 NJI02F 19.00
CR2943 NJI02E i9.0g
CR2943 NJIO2G 19.0
CR2943 NJ102H 19.0
CR2943 AJI02B 19.00

C2943 NAI03F
CR2943 NA]03G
CR2943 NAI03ff
CR2943 NA103J

CR2943 NAI03
CR2943 NAI03L
CR2943 AAI03AA

CR293 AAI03C

C294,3NAIO3V

$12.OO
12.00
12.00
12.00

12.C0
12.C0
12.O0"

15.00"

22.00

’kigsor arrangements not shown
above.
Five N.P.’s included: OFF-Glq, FORVAD-RViSI, Z<AND-AUTO, SLOW-FAST
and OPEN-CLOSE.
Three N.P.’s included: HAND-OFF-AUTO, e’ORWARD-OFF-VERSE and OPEN-

I,DEPdNG

CR294| NA102G
CR2941NAI02F
CR294| NAIOIH
CR2941 NAI02J
CR2941 AAIO2B

2s.oo
I- 23.00

23.00
23.00
23.00

OFF-CLOSE.
Includes hole for padlock on 8TOP.

WIRING SYMSOLS
(As noted under DcscriItion -n table)

-=n r---, r---. o,

L}-J ,I

DIRECTIONS
Order push-button station by complete

CI nomenclature.
Example: CR2943 NJ102A.
For etcher than listed forms, order from

heavy-duty stations listed in Section 2210.

i>ive GEA-7348
Catalog GEC-1260

,cr.,e..;al Parts EFo4064
i-,aructicn GEl-I-1092

Prices subiect change wHhout not;ce

GS 700, 701,702, 711-7;3, 721-723, 731-737
CW35, $W35 792

Standard-
uty

Stat|on

aENEAL ELECTRIC
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WHS o u
CR2931" float switches are :ultable for use in the control c".Tcuit

of a-c or d-c automatic tartcrs and, except for the form , can
directly handle the circuits of small motors.

CR2931 C2
CR2931 C4

;/
CR?931r? f//

CR2931

CR2931 M

CR2931 F

CR2931 X%q

4-p
95
I00

D-p

D-;

8

9

I0

I0

(Photo 4068071
1. CR293| Form D
flOol switch

Book price; or Worms D and L witches include 15 ft ofbronze ch If
than ifia amount is required add $0.4S GO-10G [or each additions|

foot.
Book prices for Forms P and AWi swtches ncludc 15 ftofbfa chain. If

than ths amount is rcqulred add $0.I$ GOo]0. for each additional
foot. Whcc CR2931P is dcsrcd les float, chnln, weight and collar order’
C’2931C’I’ prlo :30.90 each GO-lOG. The CR2931AM switch leas .float,

ORDERING
Order by complctc CR nomenclature "and givc the form Icttcr

and numbcr of poles of the switch. Specify the numbcr of fcct of
chain rcquircd for Forms D, L, P,and AWl switchc, or the num-
ber of 3-ft lengths ofrod required for Forms A, C, and v switches.
DSCRIPTION
These switches, as furnished, are arranged for

tank opcration, that is, the switch closes as the
lowcr liquid Icvcl is reached, and opcns as the top
Icvcl is rcachcd. This action may bc easily
changed for sump operation by ntcrchanging
the float and counterweight. Standad"floats’ar
made of spun copper, whN:h is acid- and brine-
resisting, and should not b subjected to pressure
or o tcmpcrature above 100 C. Quotation on
special floats will be furnished on request.

All switches are drippY-oaf and splashproof,
and suitable for outdoor installation where they
are not subjected to snow or sleet. Where the
liquid whoselevcl is o be controlled is subject
to freezing, a fio switc.t Should not bc used.

All switches arc quick ad whenIig and
opening, and this cnsurcs tlc minimum of arcinL
and burning of the contacts.

CR2931 FORMS A, C, D, t, AND A
These float switches can be used for tzrowin

motors up to the following capacities directly
on the line:

Clrcull HP
Mot(

Single-phase

Two- three-phae

a/or rvlHon ztr.e F=b. 5, 1951

GT 700, 701,702, 711-713, 721-723, 731.737

Volts
of Sw:: (Photo 42:. ’5)

110 15 ll. 2.
220, 440, 550

io t 5o .i;
15 .S
2S0 i
550

/

cha;.n, wciht, and collar is form Ci@2931CV iri=c- 7.0 GO-lOG.
Two stcndard lengths (each 3 ft) of -in. ::..... ubing) with

sy couplings /uishcd wi r-oper= a. Additional 3-ft
lenav;i nececy coupling be fuishcd at .20 GO-10G per leng.
When addonal Icnztha of r cha scd, it may necessaryo p-cheer to compensate or ddio lng by of eddiol
coigh

(Photo 4395,2) {Photo 868799)
Fi. 4. Close-up view of CR2931
Forr. ,’.W switch mechanism only.

C...iwlse Fig. 3

?L:calion: (See ia’c.st issue.)
X: tcriptivc EA-7302
ncwal Parts GEF-4234

Priori iuL,/ect to change without

GENF-P.L i:l.,ECTllC COMPANY, SCHENECTADY. N. Y.

’ CR2931
Float
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DESCRIPTION (Coni’d)
All electrical parts of Forms A, C, and D are enclosed n a

heavy cast-iron case which is drilled and tapped at ti’,e top for
11/4-in. conduit. The lower half of the cae is removable to
facilitate inspection of the contacts and make connections.
contacts are of the knife-blade type.
Forms L and M switches are of lighter construct:.on than

Forms A, C, and D, but are equally reliab!e in tiueir
The bases of these switches are drilled and tapped fo a
conduit. The top cover is of sheet metal and iu c;x,melcd black.
The contacts arc of the butt type and are made of lw:. Each
pole is double-break.

CR2931, FORM P
This switch is suitable for interrupting the folIowng currents:
On d-c, 0.6 amp at 125 volta; 0.2 amp at 250 volta; .64

at 600 volts.
On a-c, 15 amp at II0 volts; 10amp at 220 volt; 5 ,’np

440 or 550 volts.
The maximum horscpowcr ratings arc 3/4 hp, 1i0 volt,
hp0 220 volts, a-c slnIc-phase.

The switch is slngle-polc only, dth double contact but single
break.
A knockout for V -.;n. conduit i provided in the top of the case.

The s’..,4kch may e mounted on either a horizontal or a vertical
surface, and is furnished chzn-operated only, All steel punched
parts are cdmium plated.

This switch is t-e c,.-ae s the Form P0 except that it
v:i’: r.n.crcury-tube, ievy-duty "Xonnectcr," and can be used
for t:rwinv r.;o:ora up to tc following capacitiea directly on
te line.

;,,otor Volts
110
220

440

110
20

440 to 550

125
250

Amp. Capacity
cf Switch

I0

2.5

10

2.5

10
5

blMEN$1ON$ (For Estimating

No. of
Dimens;ons in Inches

Poles A
D-p
4-p

113/4

"kFIg. 5 Form A2 and A4

No, of
Poles

4-p

Dimensions in Inches

A
13/=
17% 9N

Fig. 6 Form C2 and C4

Fill. 7 Form D2 and ,ll

Fig. 9 ’Form M

When Extencd

Form P and AWl

GENERAL ELECTRIC COMPANY, SCHEFCTADY, N. V.
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Order Fors from
Stationery & Printina

SQ. IN. MAX.DIA. SOUD5 I/4", MAX. SHAFT BHP AT 1750 RPM 50 150 33

3 LR-12 "A"
EYE AREA 15.2 SO.IN.

.+ii it, ,it! ’,I ;’+l

;+

i!,

;ill ,i,i

ii, +;; i,, ,:

A-72 94

HIHIHUH RECOIEHDED FLOW- Sustained operation to the left of the slanted broken





HOR1ZOHTAL
SPLIT CASE

CENTRIFUGAL PUMPS

N,Lu-r.uer cr District Office

Cstorer Reerence

7’ .,._ .’: ’

Order Ferns from
Stationery I Printing

Sectin, HarFison.
Use Fo No.

EYE

EYE AREA=IV.7 SQ.IN.,MAX.DIA.SOLIDS=/;MAX.$HAFT EHPAT 1750 R-PM=40 ,ii50= 20

MINIMUM RECOMMENDED FLOW- Sustained operation tothaleft of the slanted broken
line could possibly result in shaft breakage due to fatigue. Wherefiobroken line

’,", pup c:nbe operated wlthon]y sufficient by-pass to prevent overheating.





, HORIZONTALI ub%-or OiZ:rlct O.’,ice JumBer

’" SPLIT CASE TO.. ’CENTRIFUGAL PUMPS
.-;...t --Customer Nrnd

Order Forms from
Stationery & Printing

Section, Harrison.
Use Form No. 0062-5

!YE AREA =10.7 SO.IN., MAX. OlA. SOLIDS I/4, MAX. SHAFT BHP AT 3500 75, 1750 32

3 LR-9 "A" A-72z7

Minimum recomr,ended flow sustained operation to the left of the sianted broken

line could possibly result in shaft breakage due to fatigue.

EYE AREA= 13 SO.IN., MAX.DIA.SOLIDS =3/8", MAX. SHAFT BHP AT 5500=75, 1750=32

Minimum recommended flow- sult’aieft of the slanted broken

line could possibly result in shaft breakage due to fatigue.





WORTHINGTON

_1

CENTRIFUGAL
PUMP

PROPOSAL

ITEM NUMBER
&2

SERVICE

CAPACITY-GPM

TOTAL HEAD---FT.

DISCHARGE PRESSUREmPSIG

SUCTION PRESSUREP$1G

SUCTION

PUMPING TEMPERATUREF

SPECIFIC GRAVITY

VISCOSITY @ P.T.SU

_’.ce
Eer
0o
2o

SEE BELOW
uslomr Re

Uer Name D;ll;on Quotation

l&2
Filter $_
Water,
&3o 750
70 125

i0
20

VAPOR PRESSURE @ P.T.--PSIA

NPSH AVAILABLEwFT.

PUMP SPEED---RPM

BHP @ DESIGN POINT/MAX.

NPSH REQUIRED--FT.

NUMBER OF UNITS

PUMP SIZE AND TYPE

76
,175o,
20122
7.
Two
31212

175o 175o-
9.h/!O.Q

o One

..30
].750
.2/.2,,,
One

MATERIAtS OF CONSTRUCTION Standard Fitted,
PACKING OR MECH. SEAL Packing Packing .Packing
BASEPLATE Structural Steel,
COUPL,NG Falk Falk Falk
COUPI.ING GUARD

Curve No, A729/,-K A7228-C

C,. Steel
Love

Included Included Included Included
A7298--ffl A1

HP/RPM

ENCLOSURE

PHASE/CYCLE/VOLTS

MAKE

FRAME SIZE

STARTER---NEMA

STARTER--HPIVOLT$

STARTERMAKE

PUMP and $

MOTOR $

SHIPPING WEIGHT--LB$.

E to ]0

pRICI: ADJUSTMENT CtAUSE "r (FORM IX).S31) APPLIES TO WORTHINGTON PRODUCI. THE PRICES fO THE FOttOWING PURCHASED

EQUIPMENT WILL IE ADJUSTED TO REFLECT TIVENDORS’ PRICS IN EFFECT AT TIME OF SHIPMENT:

I. W. LeggettERMS OP PAYMENT u.,ss om.w,s, e, 0 ,,.,s





WORTH NGTON

TYPE LR
VOLUTE PUHPS

DOUBLE SUCTION

Proposal Number or District Office Number

Dote

COtJ %TER- CLOCKWI SE ROTATION

SHAFT

STEEL BASE DIMENSIONS
:1 B .E , ., O,GNO.

5L64

5LG. I2STO.FLG.
64[ 5

AA.WTWT

_,, ao
-; s ,7 z o zz z, 400,

425

. p. . s CCLS 0 VOLTS

CERT DTE OUR SOP ORDER7
THIS PRINT IS LOANED
DETRIHENTL TO OUR INTEREST. O0 NOT SCALE, ADDITIONAL DIHENSIONS ILL BE FURNISHED ON REQUEST. THIS PRINT /
IS FOR PRELIHINARY USE UNLESS ABOVE SPCES ARE FILLEO. DIHENSIONS ARE FROH DRAWINGS, CSTINGS HAY VRY

SLIGHTLY. FOUNDATION BOLTS HUST NOT BE FIXEO RIGIDLY UNTIL HACHINE IS IN PLACE.

] STATIONERYOIENSIO SHEET WORTHINGTON CORPORATION PRINTING SECTION, HARRISON, UDRAWING NO.
6577-R AMPERE STATION, EAST ORANBE, NEW JERSEY FORM NO.:




