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Westinghouse Belt-Driven, Alternating Current 
Generators -Type G

30 to 200 Kva. 60 Cycles 240 to 2400 Volts

Type (» Generator, with Pedestal Bearing

These Alternators furnish a line of markedly successful machines especially 
designed for the needs of comparatively small central stations and industrial 
plants.

Simplicity of electrical and mechanical construction, ruggedness, mod
erate first cost, consistent performance and economy in operation and main
tenance- arc the proven characteristics of these generators. Long and wide 
experience and thorough acquaintance with the problems and difficulties
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cncouritvn'il in actual operation were utHized in the design of this type to 
furnish what practical operators of small']tower plants need to meet industrial 
conditions.

The test of service has proven that the design and construction of West
inghouse Type G generators have produced a thoroughly reliable alternator 
that can be depended upon to successfully carry modem commercial loads of 
low power factor.

POWER FACTOR CONDITIONS
A fact not always appreciated is that the demands upon a generator 

increase as the power factor is decreased. IÀ must also be borne in mind that 
the power factor is determined solely by the load and not by the generator.

The existence of loads of low power factortinvolves necessity for particular 
care on the part of a purchascrun the selection of both generators and prime 
movers. It should he remembered that the.size of a generator is determined 
by the current and voltage required, expressed in kilovoltamperes, while 
the size of the prime mover-is determined by the energy required, expressed 
in kilowatts. Both the kilovoltampere capacity of the generator and the 
kilowatts of the load, with the power factor, should be known in order that 
the generator and the engine may have the proper relative ca]>acitics.

The kilowatt capacity is equal to the kilovoltampere capacity at 100 
per cent power factor only, a condition that practically never exists with com
mercial loads.

At lower power factors Idle kilowatt capacity is less than the kilovolt
ampere capacity in the ratio of the power factor. It is necessary to know the 
average power factor of the load to lie carried liy the generator in order to 
insure its successful operation, since, as already stated, the operating require
ments become much more severe as the power factor is reduced.

Recent developments in alternating-current power practice require 
generators capable of operating under loads of low power factor.

For mutual advantage, both purchaser ami manufacturer should care
fully consider actual operating conditions upon the basis of generator capacity 
in kva. and load power factor.

Type (1 generators are designed with this particular requirement in 
view. The guarantees accompanying them are specific and ample.

PHASE WINDINGS
Standard Type (1 generators are furnished with either two-phase or three- 

phase windings.
For single-phase service three-phase windings will .be supplied, the load 

being carried by any two leads of the three-phase winding.
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Type G three-phase general, ufs are guaranteed to operate single-phase at
approximately 70 per cent of.their three-phase ratings, as ;given in the followinl:
table:—

STANDARD RATINGS r

The standard ratings and speeds of ( 1 generators are
Normal Three-Phase Rating Single-Phase Rating Speed in R.P.M.

dO kva. 20 kva. , 1200
.’>() kva. • ,7) kva. 1200
7-"> kva. 7)0 kva. •too

100 kvaJ <0 kva. •.It III
17)0 kvû. 100 kva. •100
17)0 kva. too kva. 000
200 kva. 1 10 kva. 000

The'-Standard voltages for all sizeS are 210, ISO, 000. 1200 and 2400 volts.

GENERAL DESCRIPTION
These machines are built with particular provision for bolt drive, but can 

be readily adapted tor direct connection to either water wheels or other drive. 
All belted machines are firmly supported on cast iron bedplates.

Fig. 2—Bracket Bearing Type C Generator, Main Pulley Side
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; 161 Westinghouse Type C Generators

The Westinghouse standard of exeellenee in material and construction has 
been so thoruughlv- maintained that these maeliines arc giving gratifying 
service results everywhere.

30, 50 and 76 Kva. machines aX‘ provided with bracket bearing housings.
This construction requires a tninimutn ot Moor space and is sulliciently 

rigid for the smaller sizes,.
100, 150 and 200 Kva. sizes, are constructed with .substantial pedestal 

bearings directly supported upon the bedplate. f

Fig. 3 -Bracket Bearing Type (i Generator, Collector Side

Tilt* best of machines of capacity above 7’> kva., no matter how well 
designed and built, are occasionally subject to objectionable vibration due to 
extraneous sources such as faulty foundations, poor belt splicing and other 
causes.

The pedestal type of machine is unquestionably more rigid and less 
subject to being affected by such objectionable conditions, and the Westing- 
house Company is convinced by experience that the somewhat greater floor 
space and cost required for this design is fully warranted in the larger sizes

1
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Excitation All Type < ;cneratnr shafts are extended on the collector
end to cdrry an exciter pullev.

The pedestal type units are so 1 milt that direct connected excitTrs may 
be easily attached if desired. ^

\y h<ir the smaller sizes, with- bracket bearings, belted exciters are recom
mended in all cases. Experience has proven that direct connected exciters
on bracket bearing machines of this character are usually unsatisfactory.

With the ample ventilating spaces between held coils and the winding 
design characteristic ot Type (1 alternators, a continuous exciting current

> r*><V' **

Fiji. 4 -Stator Core, Type (i (Generator

ciirrcs|KHiding Id IL’") volts on the collector rings may he carricil without 
injurious heating in any part of the field.

Ventilation Particular attention lias 1 icon-* paid in Type I", design to 
thorough ventilation. The air passages of frame, armature core and end 
projections of armature windings are elsewhere referred to. The type of 
rotor const ruction not only aflor<ls«frcc air circulation between the field coils, 
but enables the rotor to act as an effective ventilator for the stationary part.

THE STATOR
The Yokes or Armature Frames of east iron are of rugged construction 

and so proportioned as to combine ample strength and rigidité with economy
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of material and thorough ventilation. Interior transverse rihs at nine 
strengthen t lie frame and provide*vent dated sup] n n’t tor the core laminations.

The Armature Cora is built up ol punched laminations ot thoroughly 
annealed and japanned sheet steel (irmly secure' 1 to transverse rihs on the 
interior of the frame. In l lu I ">ll and '-‘tin leva, sizes the laminations are 
dovetailed to the rihs; and in ail sizes they are assembled under heavy pressure 
and held in place bv sccurclv keyed end] 'kites. All steel used in I y pc ( i 
armatures is carefully tested for magnetic i|ttalities. all but the best being 
rejected •

The Armature Slots are open, permitting easy winding by use ot form 
wound coils, which are held in place by hard libre wedges.

Malleable Iron Finger Plates are used in all machines ot 7."> kva. and above 
at each end of the armature core, for supporting the teeth of the laminations, 
and the laminations are secured under heavy pressure and firmly held in place 
by steel end]dates keyed to the frame.

The Armature Coils are completely formed and insulated helorc being 
nlaccd in the core and are interchangeable.

In all sizes the coil ends are so formed*that ait air space is left between 
them, permitting tree circulation ol air.

Thc coils are securely braced against vibration or shock. In the larger 
sizes their ends are secured to an insulated!steel supporting ring.

The connections are simple and readily accessible, the simplicity ot Un
winding and interchangeable character of the coils being an appreciated 
advantage ot these generators.

Brush Holders. There are two brushes per ring, rendering it possible, it 
desired, to remove brushes during operation.

The brush holders are su I stantially constructed and of the sliding shunt 
type. Carbon brushes are exclusively used.

The Bearings of all Type ( I generators are selt-oiliug and are built ot -cast 
iron shells of ample size, split to allow them to be read U y opened or n-movf-d

»

Flit. 5 -Beil rill it Huusinit Open, Showlnit Ben rings and 
Oil Kings, Bracket Construction
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ami linril with ^nmvi* 1 l»al»l»iti Tlu v avv lit,1 <• • l with lulirivatiti^ rin^s varrv 
in y the Kil imni a well in t lie hut turn < •! the sin ll The shaft is j»t'(»viile<l with

I" ilt » Rvar HvarinU and Halves of Col lector Side Itearinii 
Pedestal Construction

effectivc oil throwers ami catchers which prevent oil from working along the 
^halt to the generator ami the hearings are guaranteed to run without leak
ing. Tightly covered "Veiling-, in the u|'| cr shell afford facilities for obser
vation o| ihe condition o| the rings and lubrication at anv time.

The bearing seat is cylindrical, but narrow enough to adjust itself to the 
alignment o| the shall rendering tlicse bearings jiracticallv "self-aligning."

Pitt- 7—Rotor of Type Ci Generator 
60» R.P.M.
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THE ROTOR
The central portion of the revolving part is a laminated spi 1er, liuilt up 

of thin steel plates assembled upon a mandrel and firmly riveted together 
under hydraulic power.

The core is aeeuratelv bored and the spider is pressed upon the shaft 
in the same manner as a east steel spider.

The Poles are also built up of steel laminations of the same thickness 
as those of the spider and riveted together. H^eli pole is dovetailed into the 
spider and retained by two taper steel keys.

The pole pieces are thereby securely held in place during operation; 
but poles and coils may be easily taken out when desired, by removing the

f"

r->
Fig 8 Rotor Core with Pole Pieces Assembled on Spider

appropriate cage windings and knocking out the steel keys. An advantage 
of this cons/ruction that will appeal to discriminating buyers is the absolute 
uniformity X) quality of material throughput the rotor.

The Field Coils opType (1 generators are wound with wire, the coils being 
designed with special care to provide ample opportunity for heat dissipation.

Cage Damper Winding. Type (1 pole pieces, with the exception of those 
for d() and .">() kva. sizes, are provide 1 with partially closed slots in the pole 
face for the copper bars of a "squirrel cage” winding. This winding acts as 
an effective damper to prevent hunting between machines operated in parallel.
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l ili- 9 Pole Piece Showing 
Dovetail Projection

ig. 10 Laminated Steel Rotor 
Spider of Type G Generator

I ig. II Rotor » ith Squirrel Cage Winding 
75 Kva. and I arger Belted Generators
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1 lu cage ■ lain|>i r winding is also vlicctive in single |diasc iiperation in reducing 
eddy currents and consentient heating in poli' laits.

The Collector Rings of the smaller sizes. :'li and all kva., are of a special 
1 >rass. shrunk over mica insulation on an iron hushmg which is pressed on to 
the shaft.

All sizes from 7"> kva. upward have east itmi eolleetor rings insulated 
from the hushing 1>y \' shaped mit a.

\
BRACKET BEARING CONSTRUCTION

The distinctive features of- the bracket bearing machines are in the fol
lowing particulars:

Kill. 12 -I rame, Bedplate and Armature Winding 
Bracket Bearing (Generator

The Frames of dll, ."ill and 7Ô kva. machines are of cylindrical form with 
substantial supporting feel, the whole living mounted- on a bedplate of cast 
iron, both construction ami mounting contributing to steady running. •

Cast Iron Bearing Brackets of ventilating type are firmly bolted to the 
frame. The Iront or collector end brackets arc cast in one piece with a con
tinuous ring The bearing housing is carried on three arms in the lower
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semi circle aii'l secure* 1 in place by a semi eiiVular lasting 1 irmly 1 >• >lte*l to 
t he 1 «racket at each en-1.

The rear or pullev-eml 1 «rackets are split horizontally am 1 the hearing 
housing < lampeil 1 .et ween the halves ot the 1 -racket.

I- iIÎ. I.t -Bedplate for Bracket Bearing Generator

*
This const met i< »n ] «crin it s reim «val "1 one halt of t he 1 .racket tor inspect ion 

of the generator or removal <ft the hearing.
In assemhliny the generator each hall *«f the hearing housing at the pulley 

cii'l is permanent lv at taehol to its pari ot the hearing 1 -racket. ami the two 
halve- are ! .fought ami hcM in perfect alignment l»y <1< »wel pins.

The -k -icn of the front 1 canny bracket provides a la rye openiny for access

ion fW 
III!
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l-ill. 14 — Pedestal Bearing Generator \Nith Direct Connected kxciter 
200 Kva., 600 H.P.M.

1 1



I lfu

•A

Westinghouse Type (1 Gcneratoff

to the collectors and brush holders. The field leads running to the brush 
holders are conveniently cleated to the outside of the bracket.

Bedplates of Cast Iron provided for bracket bearing frames have slots at 
the corners, under the frame feet, for the holding-down bolts, permitting 
longitudinal motion through several inches for belt adjustment.

Belt Tension Adjustment is provided for by screw bolts, one working 
through a lug at each end of the bed plate. By means of these screws the 
generator may be moved in either direction desired, within the limits of the 
heal plate slots.

Fig. 15—Armature Winding, Pedestal Bearing Type G Generator

PEDESTAL BEARING CONSTRUCTION
The pedestal bearing machines differ from those of smaller size in the 

following details : ■>
For convenience-and economy in manufacture and handling, the larger 

sizes of Type G generators have frames, bearing pedestals and bedplates of 
separate castings.

The Frames of pci restai bearing machines are of the box girder section 
now recognized as Westinghouse standard for all alternatôr frames other 
than those of bracket bearing construction. This frame design gives strength 
and rigidity and allows ample ventilation.

1_*
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The End Bells for protecting the armature windings of the larger generators
are of sheet steel segments built up into a rigid circle, and are practically 
indestructible.

The Belt Tension Gear of the pedestal bearing construction is simple, 
positive and easily operated.

The Bedplate, to which the generator is firmly secured, is mounted upon 
two slide rails, each fitted with a ratchet-operated tension screw. The screws 
are entirely within the slide rails. They are stationary longitudinally and 
work in nuts attached under the bedplates.

The two levers operating the ratchets on the screw heads arc so connected 
mechanically that both tension screws are moved alike by one handle.

TYPE G GENERATORS AS SYNCHRONOUS MOTORS

Type (I generators are so designed that they may be used as synchronous 
motors. The cage-type damper winding provided on all generators of 75 
kva. rating and above is similar to the secondary winding of a cage-wound 
induction motor ; so that these generators, when used as synchronous motors, 
are self-starting where the starting torque required is not more than dO per 
cent at starting and 15 per cent as synchronism is approached.

OUTLINES AND DIMENSIONS

Outlines, dimensions and performance data of Type G generate rs will be 
promptly furnished by any of the Westinghouse offices.
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ALPHABETICAL LIST OF CIRCULARS

In Force July 1, 1910

. Sl'HJKlT
Date '

Ammeters See Meter
Arc Lamps Multiple Alternat ing Current H 1 une, 1007

I>ircct Current Multij 1 III-' Mav. 1007
Direct Current Series Multiple.. 1II Id Aug. 10110
Recent Types and Their Operation 1.7(1(1 Sept . 1000
Series, Cooper Hewitt Rectifier System. J 1 V, May, 1010
Series Points lor Consideration When Purchasing 10(11 March, 1000

Arc Light System Series Alternating. HIM Mav, 1007
Balance Coils. . KIM |ulv,

. X,,V .
1007

Brakes Electric Motor Friction 11 :>s loos
Circuit-Breakers Automatic, Carl urn Break . 1 KIT Sept.. 10117

Type C. A. Oil. 1 ! NI i April. 1010
See also ( >il Switches, etc.

Compensators for Alternating Current Circuits lll-li , March, 
* March,

1000
Control Cnit Switch System of Multiple Ill'll 1007
Controllers Machine Tool . 1 \ V2 April, 1007

Regulating ami Reversing, lor DC Motm-.s 1 1 4:; lulv. 1007
For Mining and Railway Service. . . . 11 ISI i |ulv, 1010

Converter See Rotary Converters
Drop in Alternating Current Lines • 1.'»( Il 1 ivi., 1 000
Economy Coils and Low Voltage Tungsten Lamps 1 ISO | une, 1000
Electric Motor Vehicle Equipments 10.7.1 March, 1007
Electric Heat in the Manufacture of Hats 11 lulv. 1010
Electrically Heated Apparatus Matrix Driers. 117(i Jan.. loio
Fan Motors 1 Km IVI. , 1010
Generators, A.C. See Alternator-

Type C,. :. i hd lulv. loin
Engine Type Mill an. May,, 1007
Sell -C< mtained . 111:. i ■i'Ii .IIIuV Mav, 117
Type S and Type R. . 1 l-'.ii Aug , loos
Type S with ABC Engines. 1 1 11 Mav. .'MOOT
Types R X S and Alamo Engines 1 K»-’ N'eh., 10110

Lamps Tungsten 11 tin IVI.., 1000
Tungsten Illumination , * 1Ô07 April, 1010

Lightning Arrester Electrolytic 114(1 Sept.; • 1007
See also Protective Apparatus

Materials for Switchboard Panels V Aug . 1010
Mercury Rectifier Battery Charging < lut fits. . 1 1 IN Mav. 1010

Are Lighting System . . 11 Mav. loos
Meters Portalde and Precision,. 1 l(H Jan, loos

Iron Loss Voltmeter. i i s:» Kcl. . loiii
Portalde DC Ammeters and Voltmeter-, Type R . MSI Sept , I0( 10
Electr<istatic V<dimeter i i:m Sept., 1007

Motors, Small Power For A.C Circuits. 1 Hi.'! Mav, 10110
Motors, A.C. Type CCI. Polyphase Induction. Ills ( let , loos

Tvpe DA....... lllld Mav, 1000
Type II F Polyphase Induction. . . 11 IVI. , 100S
Type MS Polyphase Mill Motors........ 11(14 IVI. , (101(1

II
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ALPHABETICAL LIST OF CIRCULARS

In Force July 1, 1910 Continued

Sl’HJIîCÏ \n. Dsm-
Motdrs, D.C. Type PM 1 p;s Aug., 1 ids

Types K and K( ! 11197 ( let . 1 M17
Type MT . 1 111 Pel. , 1 1(19
Types S and S.\ I III is 1 )ec , 1 l()9
No 101-111»... % lll.N'.l Aug 1 107

Xo. tu».A. 1 1110 Xov, 1 »07
No. Od-Ai». i mi March, 1 MIS
No. Ill»-B. 1 H Hi July. 1 107
Xo. 1 l.i . 1 ll»0 Sept., 1 M17.
Xo |i»l-A. » 1 11» 4 | une, 1 MI7
t\os. 1 14 and 1 ;; 4 11.;:, Sept , 1 107
Xo :;oi DC Interp •le Rwv Motor. . 1171 April, 1 Mu
Xo. ;;o.') Interpc»le . 

* Xo .{(Mi D.C. Interp
1 17(1 Dec, 1 II19

• le Rwv Miiti>r. . . 117i» April. 1 • 10
Xov :;07 and :i(l7-C nterpole R\vy Motor II.V.i July. 1 •Id

Oil Switches and Circuit-Breakers
. See al- < - ( 'ircuit - Bre. kers

KM Mi 1117

Potential Regulators A C in 17 | une, 1 HIS
'Protective Apparatus 1 Fil» Oct., 1 109

See also Lightning Arrester
Pumps Motor Driven i :» 11» May, 1 • 10
Railway Diverters Standard Three Point 11 i»i» March. 1 •117
Railway Repair Parts
Regulators See Potential Regulator-

i 1 17» 4 < let , 1 •<>7

Relays l'or A C and DC Circuit-' 1 1 17, Oct , .1 •07
Rheostats Starting and Field. 11 ::•» July, 1 •117
Rotary Converters Mil's May, 1 II19
Switchboards A C for Central Stations am 11n i Plant , l :,i 11 May, 1 1(19

Materials tor. 1 177 Aug , 1 •09
Transformers Air Blast. HM»7 July, 1 •os

Types C and CC. 11 l»(i ( >ct , 1 •07
Type C Manhole . 1 149 Xov , 1 *07
Type(>D. 1 171 » 1 an , 1 •us
Type ( > 1 \V. C . . 1079 July, 1 >09
Type C Three- Phase 1 171 March, 1 •OS
Type S. . 11 :>7 May, 1 109
1 )istril»uting . . . 17.(11» April, 1 •1)9
DistriLuting as ol Interest o * VvntraLStntiuns. . . 17.1 I N Jan , 1 • HI

Turbo Generator Sets . 1(191 July, 1 M >9
Unit Switch Control Hand Operated .. 11X9 July, 1 • III
Vehicle Equipments See 
Voltmeters See Meters 
Wattmeters See Meters

Electric Motor Vehicle L<|iiipments

W
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Westinghouse Co., Limited

' General Offices and Works : HAMILTON, ONTARIO

Traders’ Bank Building ■'ll 1

OFFICES

Eighth Aw Wvst .52 Victoria Square
T< IRC >NT< > CALGARY MONTREAL

4.'IB Pender St West 1ÔS Pnrtagv Aw ILisi a.1 Hoiiis st.
YANCOUYIvR WIXMI'KG HALIFAX

TH!-: BRITISH WESTINGHOUSE ELECTRIC X M EG. COMPAN.Y. LIMIT Kl»

Registered Office—London, Westinghouse Building. Norfolk Street. Strand. \V C 
I If.i I Olliee an-1 Works— Manchester. TralTord Park

BRANCH OFFICES
Birmingham. Central House, New Street—Cardiff, A12 St. Mary Street—Glasgow, Castle 

Chambers, ti,*i Ren fiel'I Street — Nkw Casii.k on Tvnk, Collingwood Bldgs , Cidlingwood Street— 
Mam ui si >:k. I la worths Building. Ô Cross Street—Sheffield. Market Place Buildings 

For South Africa—Ioiiannesburg Consolidated Bldg., Tel Address "Converter Johannesburg"

» .OO: NTs/

For Australia, New Zealand an I Tasmania—Noyes Bros—Svdnky, 1(H) Pitt Street —Mi-:i bourns 
1ÔH-7 William St —Dvxkdin. I Craw ton! Street—Pkr mi. Commercial Bank Chamber- St George's 
Terra et—Brisbane. 4.*i Adelaide Street — Wellington, Ciris iciiurvii X- Duni.din. Turnbull X Jones 
Ltil . Selling Agents

For India, Upper ..ml Lower Burn .ah —C a i at: 1 1 x. lessup X C . Ltd . tt.'i Clive Street 
Mexico—Com pan <a Ingéniera, lni|»orta«lora v Contralista. S A., Citv of Mexico, (Successors to 

('».&(). BranilT & Co 1
Nhwfovndi.and—Reid Newfoundland C>> . Si I din's 
Japan—Takatji X- Co.. Tokio.
China—Taka ta X Co , Shanghai
Cuba—Charles H. Thrall X Co , Havana
BkA7.li. — Walter Bros X Co , Rio de lanein•
C1111.K. Pkrv, Boi.ivi a ami IÀ uaiior—I. K Robinson, l»|ui«jue Chile 
Swf.dkn—Thy Amalgamated Fleetrie Co.. Stockholm *
Norway—Klektrisk Bureau, Christiania.
Egypi and Soudan—Orenstein & Koppcl. Alexandria, Cairo X Kartoum »
A rokm ink Republit. Urcguay and Paraguay— Agar. Cross X Co. Buenos Aires 
Bci.AW.AYo—Sxkes X Co. (for Rhodesia)
Bombay—Bradbury. Brady X CV

SOCIETE ANONV.MF WFSTINC.il» >l'SK 
2 Boulevard Sadi Carnot. LE H AVRIL FRANCK 

lor I’ranve. Belgium Spain. Ihdlan^, Switzerland, Portugal, their eolontes and countries under 
y their |>roteetorate

WFSTIXC.IIOCSF ELECTRIC COMPANY. LIM1TFD 
^ I Rue Auber, Pans Frame

WESTINGIlUl S F F LI.CT R 1C IT ATS ACT 1E X Li FSFLLSC11A FT 
'.I I )orotheeustrassc, BERLIN, N W 7—for (1er man y the Balkan States. Greece, Turkey 

in Furopc and Asia
SOCIFTi! FLFCTRKjl'F WEST INC, lift d. HE RUSS IF 

Nevsky Prospett No II, ST. PETERSBURG 
lor the Russian him pire in Kurope and Asia

SOCIETE HoN(.R»llSF D'Al T0M0BILFS SYSTEM F WEST1N» HBYl SE
Arad. Hungary 
For Hungary

l oM PAN I A 1TAL1A N A W F ST INGHOUS F 
Vado Figure, Italy

WKSTINGHOUSFI ELECTRIC & MFG. CO.
PITTSBURG, PA., U. S. A

lor North America, South America (except British and French Possessions), 
Cuba, Puerto Rico, Hawaiian Islands, China (except British Possessions and 
Dependencies), and Japan «w—


