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General: 

WESTINGHOUSE 

TYPE -liD" GEAR UNIT 

Figure 1 shows the construction and assembly of the Type lin" gear 
which can be used either as a reCblction gear or step-up gear. It consists 
of:- the housing base .12111, housing cover "116·, gear wheel "112", pinion 
1t9g", bearings, oil pump and oil oooling coil. The pinion and gear wheel 
are each carried in two bearings, thus making the gear a complete, inde­
pendent un1 t. 

" Hous1M: 

The housing is made of olose grained cast iron and is split in 
the horizontal plane through the axes of the pinion and gear wheel, thus 
for.m1:Dg a base and cover. The entire unit is supported by three accurately 
maohined pads on the botto.m of the base. This three-point support arrange­
ment el1minates distortion of the housing when bolted down and greatly 
faoilitates alignment. 

Gear Wheel and Pinion: 

In the smaller sized units, the gear wheel is made from a single 
-forging of low carbon steel, carefully heat treated. In the larger sizes 
the wheel is built up and consists of:- a forged steel shaft on which a 
cast iron center is pressed and keyed. The teeth are cut in a forged or 
rolled steel rim Which is shrunk and doweled on the spider. The pinion is 
made from a single forging of b.:1gh oarbon steel, carefully annealed and 
heat treated before final mach:1n1ng. The gear wheel and pinion teeth are 
of the herringbone type very accurately cut to the standard involute con­
tour. 

Bearings: 

The gear wheel and pinion bearings are of the same general type, 
differing m.a1nly in size. Each consists of a cast iron shell, lined with 
babbitt and provided with passages for pressure lubrication. Each shell 
is split horizontally and the upper and lower halves are held together by 
the housing cover bolted to the base. With the herringbone gear tooth 
arrangement, the right and left hand helices, of course balance each other 
and. thereby eltminate axial thrust. However, in order to hold the rotat­
ing parts in their correct axial position, the inner ends of the gear 
wheel be�S are babbitted to serve as thrust bearings. The thrust col­
lars 111411 are attached to the gear wheel with the liners "115" so that 
the axial clearance (or end play) can be adjusted. The correct bearing 
clearances are given in the tables below: 

Pinion Bearipgs 

Clearance 

.003 to .005 inch 

.005 to .00g inch 

.007 to .010 inch 

.007 to .010 inch 
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Bearing Diameter 

2.500" 
1+.000" 
5.000" 
b.OOO" 

Oil P!YnP: 

'estinihouse Type UD" Gear Unit 

Gear Wheel Bearings 

Bearing Clearance 

.005 to .00g - - - - -
.007 to .010 
.009 to .012 
.012 to .015 

Thrust Clearance 

.006 to .010 

.006 to .010 

.006 to .010 

.006 to .010 

The oil pump is of the positive, gear type and is driven directlr, 
by the gear wheel shaft. It consists of the two spur gears "102" and "103'. 
Gear "102" is the driver and is connected to the gear wheel shaft by a 
flexible coupling. A pr1m1ng cup is provided for pr1tn1ng the pump before 
starting, after which enough va� will be developed to lift the oil from 
the reservoir to the pump suction. After the initial starting, pr1m1ng 
will not be necessary unless the unit has stood idle for a long period of 
time or has been dismantled. An oil flow indicator is provided which shows 
at all times whether or not the pump is working properly. 

Ilu.brication: 

The hous1n& base serves as the oil reservoiro The pump takes oil 
from the reservoir and discharges thrgugh pipe and cored passages to each 
bearing and to the spray "99" or pan "130" for lubrication of the gear teeth. 
If the direction of rotation and load is such that the pinion is held in the 
bottom of its bearings, the teeth are lubricated from the pan "13011• If the 
direction of rotation and load is suoh that the pinion is held in the top of 
its bearings, the teeth are lubrioated from the spray "99"0 From the bear­
ings and gear teeth, the oil drains direotly to the housing base. 

Oil Cooler: 

In order to keep the oil temperature within the desired limits, a 
cooling coil "120" is submerged in the oil in the housing base. This coil 
is a continuous, seamless copper tubing. The ends are reinforced by heavy 
brass nipples which protrude through stuffing boxes in the hOUSing wall. It 
should be connected to a supply of good water at a pressure not exceeding 
50 pounds per square inch. 

Installation and Alignment: 

When installing this type of unit, the driven apparatus should be 
set in its correot position and leveled first. Then the gear should be 
aligned to the driven apparatus. The hOUSing should be set level in a trans­
verse direotion by using an ordinary type of level. In every other direc­
tion, the final position of the housing is determined by the alignment of 
the coupling flanges between the gear and the driven apparatus. After the 
gear alignment is completed, align the driving apparatus to the gear. 

If the direction of rotation is such that the normal running po­
sition of the pinion is against the upper halves of its bearings, the shaft 
oonnected to it should be set high by an amount equal to the clearanoe in 
the bearings. 

For satisfaotory operation, it is of utmost importance to have 
the rotating shafts, which are ooupled together, accurately aligned so that 
their axes are in the same straight line. There are several methods of ob­
taining correct alignment. The following procedure is recommended and is 
given here as a convenient guide. 
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Ke8tinghou8e Type "D" Gear Unit 

Ooupling Aligpment 

Aligning for Parallelism of Rotor Axes: 
< 

This is done by paralleling the faces of the coupling flanges. 
However, the flange faces ma,. not be perfectl,. true with respect to the 
rotor axes. Therefore, the following rules should be followed which cam.­
pensate for discrepancies in the faces and give accurate results. 

Separate the flanges a convenient distance and measure the gap at 
the top, bottom and. both sides. Then rotate � shafts �Oo and take 
another set of readings. 

Rule 1 - If the opening between coupling faces as indicated by two sets ot 
readings taken �O� apart remains on the same side of the i£s, 
2 amounts .2!: .:!!.h! openingS sitould�-aa:der-and the"SUmdiv ed la: 
!!:2.. The result is the amount that the coupling faces would be 
open it the,. were maChined perfectl,. true with the axes. 

Rule 2 - If the opening between coupling faces as indicated by two sets of 
readings taken lSOo apart cpa;nges from one side of the axes to 
the other, the amounts of the openIiiii 'Shou.!d"be sub't"ra� Siid 
the d31fereiiCi divided � tWo'. Tlieresult 1s the amount the­
coupling faces wouid be open it the,. were machined perfectl,. true 
wi th the axes. 

Example I: 

The following examples explain these rules:-

(refer to Figure 2) 

In, the 0 position: 

Top reading - - - - -
Bottom reading 
Therefore faces show 

With both coupling halves turned 130°: 

Top �eading - - - - - - -

Bottom reading - - - - - - - - - -
Therefore faces show - - - - - - -

.024 

.012 

.012 opening at top. 

.0)6 

.012 

.024 opening at top. 

Since the opening is at the top in both pOSitions, Rule 1 applies. 

Therefore: .012 ; .024 
= .013 actual opening across the 

diameter (or .009 across the radius) if the faces were perfectl,. 
true. 

To put the coupling in correct alignment, raise the outboard end 
of one shaft so as to bring the faces ;009 closer together at the top. 

To cheok the .accuraC7 of this work, take a set of readings in the 
o position and one in the �Oo position. If the work is correct, the coup­
ling faoes will be open a certain amount at the top in one position and the 
same amount, but at the bottom in the other position. 
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Westinghouse Type nD" Gear Unit 

Example II: (refer to Figure 2) 

In the 0 position: 

Top reading - - - - - - - - - - - - .024 
Bottom reading - - - - - - - .030 
There faces show .006 opening at bottom. 

With both coupling halves turned 19Oo: 

Top reading - - - - - - - .054 
Bottom reading - - - - - .00g 
Therefore faces show .046 opening at top. 

Since the opening changes from bottom to top in the two positions, 
Rule 2 applies. 

Th .p .046 .006 -_ 020 tu 1 i th ere.!. ore: 2 • ac a open ng acros s e 

diameter (or .010' across the radius) if the faces were perfectly 
true. 

To put the coupling in correct alignment, raise the outboard end 
of one sbaft so as to bring the faces .010 closer together at the top. 

Of course, these examples show the alignment in the vertical 
plane only. B1 applying the same principle to the readings obtained at the 
two sides, the correct alignment is obtained in the horizontal plane. 

Aligning for Concentricitz of Rotor Axes; 

Fasten a truth indicator to one-half of the coupling, allowing 
the indicator stem to ride on the other half. Roll both halves s1multaneous­
� through 360°, taking indicator readings at the top, bottom and both sides. 
These indicato� readings will show the eccentricity of the two rotor axeso 
Move one unit so as to make the axes concentri.c. When making this adjust­
ment, care must be taken to move both ends of the unit the same amount so 
that the alignment for parallelism, previously completed, will not be dis­
turbed. 

Operation: 

Before starting a unit it is, of course, necessary to fill the 
hOUSing base to the proper- level with oil. This should be a good grade of 
pure mineral oil with a Saybolt viscosity of approx�ately 130 seconds at 
130 degrees Fahrenheit. It should be free of �al or vegetable adulter­
ants. Avoid oil that has a tendency to emulsify, form sludge or turn acid. 
Extreme care should be taken at all times to keep the oil system free of 
water. 

The oil level should be kept between the limit marks on the oil 
level gauge plate 11129" with the gear in operation. It is very important 
not to add too much oil because if' the oil level is too high, the revolving 
gear wheel will whip it, thus resulting in loss of power, excessive heating 
and foaming of the oil and perhaps gear tooth wear due to the oil breaking 
down. 

Prime the oil pump before the first run following installation 
or a general overhaul. After the initial starting, priming will not be 
necessary unless the unit has stood idle for a long period of time. 
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Westinghouse 'fllpe "D" Gear Unit 

Exoept as noted above. the gear requires no manipulation. It 
should, however, rece�ve the usual attention from the operator suCh aSI 

1 ... Note oil flow indicator to see that oil pamp is functioning 
proper17· 

2 - Note oil level. An7 inorease in oil .level (without the 
addition of oil) �dioates a leak in the oil cooling ooil. 

3 - Feel bearings oooasional17 to see that the7 are running at 
normal temperatures. 

Inspeotion and Repair: 

Periodioal17 (about onoe a 7ear) the unit should be dismantled 
and thoroughl7 oleaned and 1nspeoted. Dismantling is ve� simple and re­
quires on17 a small mount of work. After disoonneoting the oil pipes, the 
oil pgmp can be removed as a unit b1 breaking the joint between the pUmp 
bod7 "106" and the gear housing. The housing oover should be removed next 
whiCh gives acoess to the bearings, gear wheel. pin10n and oil oooling ooil. 

The bearings should be 1nspected and if worn exoessive17 the7 
should be renewed. The gear teeth should be ex8lll1ned to see that the con­
tlict markings are even17 distributed over both helices. If a feather edge 
should appear on the tips of the teeth, it should be removed by a f�e oil 
stone. An1 burrS or bruised spots should be dressed up with a soraper. Do 
not file these teeth under anr oircumstanoes. 

If it should be necess� to renew anr of the bearings, oare must 
be taken to see that the axes of the pinion and gear wheel are parallel and 
have the oorreot oenter to oenter distanoe to give the proper mount ot 
back lash in the gear teeth. This baok lash oan be determined most easi17 
b1 measuring the axial movement (or end pla7) of the p1nion relative to the 
gear wheel. With the gear wheel blooked against one thrust collar. the pin­
ion should have from .015 to .050 inah axial movement. If these axes are 
not parallel or do not have the correot oenter to oenter distanoe, small 
correotions can be made by soraping the bearings so as to obtain the desired 
results. However, suoh work �s seldom necess�. If the bearings are bored 
central. the alignment of the pinion to the gear will be correot. It is 
also important to see that the bearing shells fit proper17 � the housing 
and that the upper and lower halves fit correctly at the horizontal jointo 
Errors in these fits ma7 cause oil leaks, thus decreasing the oil supply to 
the bearings. 

When reassembling the housing cover and oil pump bod7, the jOints 
should be made up with shellao and pulled together tight17 before the shel­
lao hardens. 

Repur Parts: 

The part list on Figure 1 has been compiled to facilitate ordering 
spare or renewal parts b1 item number and name of the part desired. When­
ever parts are ordered. it is of utmost importance to give the serial number 
of the· unit on which the parts are to be used. 
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Westinghouse Products 

HoIaet-l' ...... 
Air Healer. 
AUlo Engine Heaters 
Automatic: Iron. 
Automatic Percol�lora 
Automatic Ranges 
ColY Glow Heatera 
Curlin g lron:a 
Pans 
Hot Plates 
Light and Power Pianto 
Ligbting Equipment 
Mazda Lamps 
Motors lor 

Bulfers and Grinders 
Ice Cream Preezera 
Ironers and Waaheu 
Relrigerators 
Sewing MachineB 
Vacuum Cleanera 

Newel Postf 
Panelboarda 
Radio Equipment 
Reetigon Chargers lor 

Automobiles and 
Radio Batteries 

Reeto. Trickle Charger 
Refrigerators. Electrical 
Salety Switches 
SolJaire Luminaires 
Sol#Lux Luminaires 
Solar Glow Heaters 
Table Stovel 
Tumbler Water Heaters 
Turnover Toasters 
Vacuum Cleaners 
Wall,Type Heate ... 
Walfle Iron. 
W armi�g Pads 
Water Heaters 

Buildi 
Arc Welding Equip, �tot Generators 
Circult,Breaken Motora and Control lor: 
Elevators and Control Ca.1 and Aah Han' 
Glue and· Solder Pot! dling Equipment 
Instruments and Relays Compressors 
Kitchen Equipment Elevatoro 

Pan. and Blowers Bake Oven. Laundry Equipment 
Hot Plate., Ranges Refrigerating IOquip. 

Lighting Equipment Vacuum Cleaners 
Brackets. Newel. Water"" Sump Pump. 
and Lanterns Panelbo,rd. 
ReHecto .. "" Lamp. Radio Equipment 
501�Lux Luminaires Synchrono�s Converters 

Lightning Arrestera Safety Switches 
, Solar Glow Heaten Mlcarn Tray. Stokers 

Metera Switchgear 
Meter Service SwitchclI Transformers 

City Improvement. 
Airport Ploodlights lighting Units 
Automatic Sub'tations M,,:da Lamps 
Conatant Current Reg- Ornamental St.ndard. 

ulator. Parkway Cilblcs 
Control Apparatu. Street Brack�ts 
Elee, Railway Equip. Streethood. 

Ottices 
Air Hei\tcn 
Bread,baking Oven 
IiIe .. to" and Control 
Fan.. Desk and Ex-

haust 
Fuses 
Lighting Equipment 
Muda Lampa 
Mete .. 
Hicart. Desk Top. 
Moton for 

and Stores 
Motors for 

Coffee and Meat 
Orindcu. et.;, 

Dictaphont.'5 
Envelope Sealen 
Pans and Blowe" 
Pumps 
Refrigenting Ma-

chine! 
Pane)bo.rd. 

Aviation 
Approach. Boundary. Matd. Lamp. 

Hangar, and Obstruc. Mlc.rt. 
tion Lights Ca,bin�linini Plate 

Arc Weldin¥ I!�uip, F',lflcad. . 
F1 '  " HInge Be ... n,. oodhght ProJcctora Propelle .. 
Motor·Generatora Pulleys 
ReHetto.. Ta,lwheels 
Tran.lormera R,dio Equipment 

Sbipl 
Circuit-Drenkera: 
COIlJi!n�ing .t;quipmcnt 
l>cck \V inch Motors 
me<. Heating Appa" 
Eng. Room Auxiliaric! 
Fans and Blowers 
fusca 
Generating Equipment 
Instruments 
Light and Power Plants 
Lightinll Equipment 

Micarta Trays 
Motora and Controlle,. 
Ovens, Ranges and 

Galley IOquipment 
Panel boards 
I'ro1'ul,ion Equipment 

Diesel,Electric 
GeOfed Turbine 
Turbine Electric 

Radio Equipment 
Safety Switch .. 
Switchgear 

Electr!c Rallwaya 
Arc \V c1ding Equip. 
Automatic Substations 
Babbitt, Solder "" Pots 
Baking O\,en. 
Circult,Brcllkers 
Elee. Trolley Coaches 
Fans 
Gas Electric Coach.s 
Genu and Pinions 
Gencratort 
Insulating Matedn1 
Inst.llaton 
Lighting Fixtures 
f�iJ:htnjng Arrcstcu 

Line Material 
Manu.1 Suosta.tion. 
Mazda Lamp. 
Metera 
Motors and Control 
Pan.lbo.rd. 
Portabl. Substations 
Rebys 
Signal Equipment 
Supervi.ory Control 
Switchgear 
Synchronous Convert'. 
Transformer6 
Trolley Pole. 

Railroadll 
Arc \V c1ding Equipment 
Automatic Subat3tionl 
Babbitt, Solder Ii Pots 
Ilaking Ovens 
l3>ttery Charging Equip. 
Car&-Multiple Unit. 

G". Elcc.. Oil,Elec. 
Circuit-Breaker:; 
Control Apparatu$ 

Lightning Arruters 
Line Moteri.l 
Locomotives-Electric 

G.s,Elcc" Oll-tlec. 
Manual Sub.tation. 
M .. d. Lamp. 
Micarta Gears 
Motors and Control 
Outdoor Substations 
Panclboarda 

11'-": 8ervic:e eo.np.m .. 
Automatic Switchin, Network Prqtectorl 

!!quipment Network Tran.forme .. 
r.ircuit-breaktl'll Oil Teoting and Purify-
Condensers ing Equipment 
CutouU Outdoor Sub.tation. 
Pans Panelboard. 
Frequency'converters Porcelain InsulatoR 
FUles R.ll" 
Generators Safety Switchel 
Inotrument, fI Metera Steam Turbinea 
Insulating Material Stoker. 
In.ulato.. Supervi.ory Oontrol 
Line Material SwltcngeaT 
Lighting Equipment Synenronou. Conden·,. 
Lillhtning Arrestera Synchronoua ·Conv'te .. 
Micarta Tran,former. 
Motors and Control Turbine Generatofl 
Motor-Generato.. Vo�. Regulato,," 

Milia aad ..:oICtofIeo 
Arc Weldin, Equip. Locomotive_Blectrlc 
Automatic Sumn au-Ele ... .olI £lee. 

and Contralle.. Muda Lamps 
Babbitt fI Babbitt Poll Mete ... and Relay< 
Capacito.. Ml.:arta G .... 
Circ"it·Breakers Motor, and Contrclflen 
Conden"".. Pan�lboar. 
Pans, De_ and Em ... ·Pipe I'kting. (Struct'alt 
Purnaces and Ovens Power House ApparatuA 
Puse. Safety Switchel 
Genenting Equipment Solder fI Glue Pou 
Insulating Material. Space H •• tefl 
Knife Switcb.. Stoke .. 
Larry Car Equipment Switcb,eor 
Lighting Equipment Transform .... 
Lightnln& Arresters Turbin .. 

Arc Weldin, Equip. 
Auto. Feeder £ciull' , 
Automatic Starten 

Mj-

and Controlle .. 
Automatic Suhgtat�ofts 
Battery Charging Equip, 
Circuit·8reaken 
Clamps 
lJIee. Heating Appantu. 
F"ol 
Cc::tu and Pinion. 
Hc.dlight. 
In.ulatinll Materials 
Insulaton 
Lorry Car Equipment 
Lip.btning Arreate .. 
Line Maurial 

Locomotive. 
Manual Substation'l 
M .. da Lamps 
Meters fI Iniltrumeft'ta 
Micarta 
Motor Generators 
Motor. f .... HoiiItB, 

Pump., Tippl ... 
and Br.akerl 

Panelboards 
Port.bl. Subiltatio .. 
Relay. 
Sarety Switch •• 
Switchllear 
'Synchronoua Conv'ten 
Translorme .. 
Ventilatilli 0016,-

Elee, Heating Appautu. 
Fan! 
Geara and Piniona 
Generators 

Power House Apparatu. 
Radio Equipment Oil Plelcloo 
Safet� Switche. Arc' Weld!"" Equip, Panelbouda. 

Headlight Equipment 
InitrUment8 
In.ulatitfll MateriaJa 
In.ulatora 

Signal Equipment Chan,e liouse Heater. IleBecto ... 
Stoke.. Floodlight Projectors Rig Llgbte .. 
Supervisory Control Gear Unit. Saletf Switch .. 
Switchgear In.ulaton Smat LI1ht Plantt 
Tran.lormera M •• da Lamp. Tranaf""me .. Arldinll Mochines 

Addr\." .. ,in;: M;achinc.t 

Salety Switches 
Switches 
Tumbler Water H .. ten LiihtiOi Equipmc,.; ratd Lil/hrinl Eqvil" Motor. and COIlU'Ol Vapor Proof Plxtura 
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Westinghouse Electric & Manufacturing Company, East Pittsburgh, Pa. 

ABltE.NE, KAN., 300 N. Cedar St. 
AKRON, OHIO, tl S. Main St. 
ALBANY6N. Y • .!. QO State St. 
ALLENT WN, .l'A., 433. o.een St. 

'ATLANTA..). Q.A.� �6 Marietta St.-N. W 
BA1<ERSFII:OUJ, CAUF. Emedlo St. 

RE, MD., 118 St. 
NT TEX., La 

,ALA., SOl.'? Second Ave. 
BLUEFIEL!?\ W, VA .. ..oS Bluelield Ave. 

"BOSTON, MASS. 10 Hi8h St. 
BR.IDOiPORT, CONN., Bruce Ave. and Sey· 

mour St. 
"BUFPALO, N. Y .• 8.!..� Ellicott SQuare 

BURUNc:frON, IOWA, 320 N. Third St. 
"BUTTE MONT., , .. E. Broadway 

CANTON, OHIO, no Tuocarawu St., West 
"CHARLOTTE, N. C., 210 E. Sixth St. 
CHATTANOOGA, TENN., '36 Market St. 

'CHICAGO, ILL"" 20 N. WaCker Drive 
'CINCINNA TI, uHIO, .>07 W. Third St. 
*CLEVELAND, OHIO. 12,6 W. $8th St. 

COLUMBIA, S. C., 91.> Lady Street 
COLUMBUS, OHIO, 200 S. Third St. 

'DALLAS, TEX., "09 Browder St. 
DAVENPORT,IOWA, ;>06 E. Second St. 
DAYTON, OHIO, 32 N. Main St. 

'DENVER COLO.,.910 Fifteenth St. 
DES ES, WA, Ik>4 Locusr St. 

'DE MI '7 Trumbull Ave. 
DUL MI East Sul2"rior Street 
EL , N. Y •• 338 E. Water St. 
EL PASO, TEXAS, .30.3 N. Oregon St. 
EMERYVILLE, CALIF., ,S'j Peladeau St. 
ERIE, PA •• 1003 State St. 
EVANSVILLE.IND .. P. O. Box 4'7. 

ABILENE, KAN •• Union Electric Co. 
AKRON. OHIO. The Moock Elec. Supply Co. 
ALBANY, N. Y .• Westinghouse Elec. Sup. Co •• Inc. 
ALLENTOWN. PA., Westinghouse Elec. Sup. Co. 
ATI.ANTA. GA., Westinghouse Elec. Sup. Co. 
AUGUSTA, ME.,Wetmore-Savage Elec. Supply Co. 
BALTIMORE, MD., Westinghouse Electric Sup-

ply Co. 
BANGOR, ME .• Wetmore-$avage Elec. Sup. Co. 
BINGHAMTON, N. Y., W""tlnghouse Electric 

Supply Co., Inc. 
BIRMINGHAM, ALA., Moore-Handley Hdwe. Co. 
BLUEFIELD, W. V A., Superior-Sterling Co. 
BOSTON, MASS., Wermore-$avage E1 ec. Sup. Co. 
BUPFALO. N. Y .• McCarthy Bros. &. Ford 
BURLINGTON, VT.,Wetmore-$avage Elec.Sup.Co. 
BUTTE. MONT., Westinghouse Elec. Sup. Co. 
CANTON OHIO, The Moack Elec. Supply Co. 
CHARLOrn, N. C., Westin.mouse Elec. Sup. Co. 
CliATIANooGA .TENN., 'Mill, &. Lupron Sup. Co. 
CHICAGO, ILL., Westinghouse Elec. Sup. Co., Inc. CINCINNATI, 0., The Johnson E1ee. Sup. Co. CLEVELAND, 0., Westinghouse Elec. Sup. Co. COLUMBIA, S. C., Westinghouse Elee. Sup. Co, COLUMBW1 O.t_.The Hughes-Peters Elec. Corp. DALLAS, leX., we.d • Co., Inc. DENVER. COLO., Th up. Co. OINES.IA., Wes CO .• lnc. , MICH., W up. Co. D MINN.. W .. rln"bo..... E1"",ric Sup-

Diy C:?"" Inc. 
El: PA:su, TEX., The Mine &. Smelter Sup. Co. ERIE, PA., Star Electrical Co. EVANSVILLE, IND., Westinghouse E1ec. Sup. Co. 

APPLETON, WIS •• 10*9 S. Outagamle St. ATLANTA, GA. 4"6 Marietta St., N. W. BALTIMORE, Mh •• ,01 Bast Presron St, BOSTON, MASS .• u Farnsworth St, BRIDGEPORT, CONN., Bruce Ave. and Seymour St. 
BUFPALO� �'l 1132 Seneca St. CHARLO! !!!. N. C., 210 E. SlxthSt. CHI GO, ILL� 2211 W. Pershing Road NA TI. uHIO, ;>07 w. Third St. ELAND. OHIO, n,6 W. 58th Sr. DENVER, COLO., 2644 Walnut St. 
DETROIT, MICH., '7'7 Trumbull Ave. 

WESTINGHOUSE SALES OFFICES 
FAIRMONT W.VA., 602 Cov.land Ave. 
PORT WAYNE, IND., 1010 Packard Ave. 
FORT WORTH, TEX., JOI Jones St. 
GARY, IND., 1'3.1 Arthur St. 

"GRAND RAPIDS, MICH." C17 Monroe Ave. N.W. 
GREEN C., West Earle St. 

., 401_Waltham St. 
t 608 Fannin St. 

. VA., "00 Ninth St. 
INDIANAPOLIS, IND., '3Q Madison Ave. 
ISHPEMING, MICH., 4ll.High St. 
JACKSON, MICH., 212 W. Michigan Ave. 
J9.HNSTOWN PA.,!. 47 Messenger St. 

• ....... N Mu., 2124 Wyandotte St. 
*LOS CALlP., 4"" S. San Pedro St. 

LO ., 3:>2 W. Broadway 
MADISON, .,,08 Edgewood Ave. 
MEMPHIS, TENN., '30 Madison Ave. 
MIAMI, FLA .• P. O. Box '168. 
MILWAUKEE. WIS .• ,H6 N. Broadway 

'MINNEAPOUS, MINN., 23°.3. Kennedy St. N. E. 
MON LA., .% Monroe Hardware Co. 
NAS TENN., 2'9 N. Second Ave. 

*NEW .• I., Haynes Ave. and Lincoln Highwav 
NEW HAVEN, CONN., 1,2 Temple St. 

'NEW ORLEANS LA., 333 St. Chari ... St. 
NEW YORK .. N. Y., 30 Rockefeller Plaza 
NIAGARA t'ALLS. N. Y., 20, Falls St. 

"OKLAHOMA CITY. OKLA., 10 E. California St. 
OMAHA. NEB., _ S. Sevenreenth St. 
PEORIA. ILL.. 104 E. State St. 

·PHILADELPHIA. pA., 300. Walnut St. 
"PHOENIX, ARIZ., II W. Jefferson St. 

PINE BLUFF, ARK., 1715 Linden St. 
·PITTSBURGH. PA., 43$ Seventh Ave. 

PORTLAND, ME .• 61 Woodford St. 

WESTINGHOUSE AGENT.JOBBERS 
PLINT, MICH., Westinghouse Elec. Sup. Co., Inc. 
FORT WORTH, TEX., Westinghouse Elec. Sup. Co. 
GRAND RAPIDS, MICH .• Westinghouse EIeetrle 

Su!,!,ly Co. 
GREENVILLE, S. C., Westinghouse Elec. Sup. Co. 
HOUSTON, TEX., Westinghouse Elec. Sup. Co. 
HUNTINGTON, w. VA., Banks-Miller Sup. Co. 
INDIANAPOLIS, IND., Westinghouse Elec.$up.Co. 
JACKSONVILLE, PLA., Westinghouse Elec.Sup.Co. 
KANSAS CITY, MO., Columbian Electrical Co. 
LOS ANGELES, CALIF., Westinghouse Electric 

Supply Co. 
LOUISVILLE, KY., Tafel Electric Co. 
MADISON, WI Westinghouse Elec. Sup. Co., Inc. 
M ., Westinghouse Elec. Sup. Co. 
MIAMI. . ... Electric Supply Co. 
MILW A nghou ... Electric Supply 

Co., Inc. 
MINNEAPOLIS, MINN., W ... tlnghouse Electric 

Supplv Co., Inc. 
NASHVILLE TENN., Tafel • 
NEWA J",!'eotingho .,Inc. 
NEW ,u..>NN., West! p.Co. 
NEW S, LA. • 
NEW YORK, N. Y. Tim ... Appliance Co., Inc. 
NEW YORK, N. Y., Westinghouse Elec.Sup.CO.,Inc. 
OAKLAND, CALIE, Westinghouse Electric Sup-

plvCo. 
OKLAHOMA CITY, OKLA., Westinghouse Electric Supp!YCo. 
OMAHA, NEB., Westinghouse Elec. Sup. Co., Inc. 
PEORIAt. ILL., Westinghouse Elec. Sup. Co., Inc. 
PHILADI:OLPHIA, PA., Westinghouse Electric SUl1Ply Co. 
PHOENIX, ARIZ., Westinghouse Electric Supply Co. 

WESTINGHOUSE SERVICE SHOPS 
PAIRMONT, W. ·VA., 002 Cleveland Ave. HOUSTON, TEX., 23 �j Commerce St. HUNTINGTON, W. VA., "00 Ninth St. INDIANAPOLIS, IND., ", W. MetrlU St. JOHNSTOWN, PAt 47 M ...... nger St. KANSAS CITY, MO., 2124 Wyandotte St. LOS ANGELES UP,,/, �.e S. San Pedro St. 
MILWAUKE 26, 1::. Erie St. 
MINNEAPO N., 2303 Kennedy St. N. E. NEWARK, N. J., Haynes Ave. and Lincoln Highway NEW YORK N. Y., 460 W. Thlrry.fourrh St. 
PHILADELPHIA, PA., 3001 Walnut St. 
PITTSBURGH, PA., '43 N. tang Ave. 

·PORTLAND, ORE., ,30, Seuthwest Sixth Ave. 
PROVIDENCE, R.l .. 393 Harris Ave. 

RALEIGH, N. C., Bo3 N. Penon St. 
RICHMOND, V A., 3.01 S. FIfth St. 
ROCHESTER, N. Y., 410 Atlantic Ave. 
ROCKPORD. ILL., 130 S. Second St. 
SACRAMENTO, CALlF., 1107 Ninth St. 

'SALT LAKE CITY, UTAH. 10 W. First 'South St, 
SAN ANTONIO, TE.X., 1.01. S. St. Marys St. 
SAN DIEGO Ct\UF., 863 Sixth St. 

'SAN FRANCISCO. CAUE, 1 MontgOmery St. 
"SEATTLE, WASH. 603 Stewart St. 

SIOUX CITY, IOWA, 2311 George St. 
SOUTH BEND, IND., lC17 E. Jelfenon St. 
SPOKANE, WASH., Ij2 S. Montoe St. 
SPRINGFIELD, ILL. 130 S. Sheth Ave. 
SPRINGFIELD, MASS., 395 Liberty St. 

·ST. LO MO'.I.411 N. Seventh St. 
SYRA r. 224 Harrison St. 
TA WASH., Ion Pacific Ave. 

, A., 417 Ellamae Ave. 
RKANA, ARK., 2322 Laurel Ave. 

T OHIO, 24' S"""mlt s.. 
"TULSA, OKLA., 60, S. Mafn St. 
"UTI<!:A. N. Y., 113 N. Genesee St. 
WASHINOTON, D.C., 1 .. 4 NewYDrkAve.N.W. 
WATERLoo, IOWA,3.8 n St. 

A, KAN., 934 N. Ave. 
BARRE, PA. 267 1O.1!1':�:?ia Ave. 

R, Commercial St. 
YORK. PA., 14� St. 
The HAW TRIC CO., Ltd., Hono-

lulu, T. H.-Agent 
"Watehouses located in these cities and also In 

Marshall, Texal. 

PITTSBURGH, PA.Jron City Electric Co. 
POCATELLO, IDAHO. Inter·Mountain Elec, Co. 
PORTLAND, ORE., Westinghouse Elee. Sup. Co. 
PROVIDENCE, R. I.�etmore-Savase ElecSup.Co. 
RALEIGH, N. C., westinghouse EIeetrle Supply 

Co. 
REA PA., Westinghouse Elec. Sup. Co. 
RICH 0, VA" Westinghouse Hlee. Sup. Co. 
ROC R, N. r'l �estinghouse Elec. SuP. Co. 
SALT CITY, utAH, Westinghouse Electric 

St;pply Co. 
SAN ANTONI9 .... TEX., Westinghouse Elec.Sup.Co. 
SAN FRANCI::lI.,;O, CAUF •• Westinghouse E lec' 

tric SU'pply Co. 
SCRANTO!:!I PA., Penn. Elec'L Engineering Co. 
SEATTLE wASH., Pohe. Supply Co. 
SIOUX CI'rt.IA., Westinghouse Ele�.Sup.Co.,Inc 
SPOKANE. WASH., We.tlnllhouse me<:. S\!Po Co. 
SPRINGFI£LD, MASS., Westinghouse E1eetrle 

Sup. Co. 
ST. LOUIS, MO., Westinghouse Elee. Sup. Co. 
ST. PAUL, MINN.. Westinghouse ElectrIC Sup­
.l'!ly �'J Inc. 

SYRACuSE, N. Y., w:.ot!",gru," 
TAMPA We. ng QUS" 
TO 0, WestinghQ 

J., 

WORCESTER, MASS., Wetmor<;-Savage Elee. 
SuP. Co. 

YORK, PA., Westinghouse Elec. Sup. Co. 

PORTLAND...l OREGON, 404 Inrerstate Ave. 
PRO I,.;B, R. I., 303 Harril Ave. 
R • N. Y., 4'0 Adandc Ave. 
SALT CTY, UTAH 346-A Plerp<;>nt Ave. 
SAN PRANCSCO. CAUF., 1,.66 PQwell Street, 

Emeryville, CaUf. 
SEATTLE, WASH., 34" Easr Marginal Way 
SPRINGFIELD, MASS., 30' Liberty St. 
ST. LOUIS, MO., 717 S. Twelfth St. 
·UTICA, N. Y., 113 N. Genesee St. 
WJLKES..BARRE, PA., 267 N. Pennsylvania Ave. 
WORCESTER, MASS .• '4 Commercial St. 

WESTINGHOUSE ELECTRIC INTERNATIONAL CO. CANADIAN WESTINGHOUSE CO., Limited 150 BROADWAY. NEW YORK, U. S. A. Westina-housePress-Printed in U. S. A,-S. A. J. 5.-1-8·33 HAMILTON, ONTARIO 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 




