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Westinghouse
Type OA Demand Attachment

For Polyphase Meters

DESCRIFTION

The Westinghouse Demand Attachment is a
watthour meter register which combines the
regular watthour meter register with an indi-
cating demand scale and pointer. By replacing
the register and cover of a standard polyphase
OA watthour meter with the attachment and
a special cover, the OA watthour meter is
converted into an Indicating Block Interval
Demand Meter.

The attachment is provided with two point-
ers, one of which is held in its position of max-
imum scale deflection by friction, while the
other returns to zero at the end of each demand
interval, thus providing means to readily
check the length of the demand interval. The
maximum demand pointer is finished in black,
and the other pointer which advances the
maximum demand pointer is finished in white.

The attachment is designed to give an inte-
grated block interval demand indication with
a negligible time elapse between the measure-
ment of adjacent blocks. This is accomplished
by disengaging the white pointer from the
watthour meter gear train for a short interval
of approximately two seconds, or very little
more than the time taken for the pointer to
return to zero from full scale deflection. The
white pointer is returned to zero by gravity
after the gears driving the pointer have been
disengaged from the watthour meter drive by
a small disc type induction motor.

The time interval of the attachment is de-
termined by a small induction motor which is
designed to give several times the torque
necessary to release the demand pointer at
the end of the time interval, thus assuring
positive action of the attachment. The in-
duction motor has practically a constant speed
over a range of voltage varying from—10'7
to+109, of rated voltage, which permits cali-
brating the attachment in the laboratory and
installing it on a line in which the voltage

varies several per cent from the calibrated volt-
age, and, what is perhaps more important,
allows the motor to operate over a large range
of voltage variation without introducing an
appreciable error into the length of the time
interval of the demand meter.

The scale of the demand attachment is com-
paratively long, considering the available space,
approximately 314 in., and the full scale de-
flection of the demand point is approximately
100 degrees. Many details, such as a small
pointer for accurately determining the speed
of the motor, and hence the length of the de-
mand interval, are provided for the conven-
ience of the meterman.

WATTHOUR METER TESTS AND
ADJUSTMENTS

The watthour meter tests and adjustments
are the same as for the standard OA watthour
meter. Refer to Westinghouse ‘“Hand Book
of Watthour Meters,” book number 5150-B.

METER AND MOTOR CONNECTIONS

The watthour meter connections are the
same as the standard OA meter connections.
Refer to the instruction labels on the meter or
to “Hand Book of Westinghouse Watthour
Meters,” book number 5150-B.
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Fig. 3 —Wiring Diagram for Meter and Motor
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The motor may be connected to either phase
of a two-phase circuit or any one phase of a
three-phase circuit whase voltage is approxi-
mately the same as the motor coil rating, i.e.,
a 100-volt coil of a given frequency may be
used cn a 110, 115, or 120-volt circuit.

The motor is usually connected as per
Fig. 3.
KW. CAPACITIES AND REGISTER
RATIO

The OA Demand Attachment is supplied in
the same Kw. capacities as the standard OA
meters. The register ratio of the attachment
is the same as the standard OA register. Refer
to page 35 of “Hand Book of Westinghouse
Watthour Meters,” book number 5150-3.

DIALS

The demand dial of the attachment is
direct reading in Kw. A register constant
which is a multiple of ten is supplied for the
watthour dial reading on all capacities above
16 Kw.

3] 8
«.W. DEMAND
MULTIPLY ay

KILOWATT HOURS MULTIPLY BY

Fig. 4—Dial

A special dial (Fig. 4) is supplied for usc
with transformer type OA meters. Space is
provided on this dial for placing a register
constant and a demand dial constant depend-
ing upon the ratios of the instrument trans-
formers.

OPERATION OF THE WESTINGHOUCE
TYPE OA DEMAND ATTACHMENT

Fig. 5 illustrates by a schematic diagram
the operation of the OA Demand Attaciment
The gearing of the attachment consists es-
sentially of three separate sets: the watthour
pointer gearing, the demand pointer gearing,
and the motor gearing. The necessary com-
pactness of the demand attachment malkes it
appear much more complicated than it really
is, and a study of the mechanism wil shcw
that the attachment is simple in construction

and operation, and has few adjustmants. Al
though it is designed to be free of complex and
troublesome mechanical parts, recessary ad-
justments have not been sacrificed or simpli-
fied to the extent that they are insecure or
difficult to make.

Referring to the Figure it will be seen that
the shaft No. 13 is connected by gear T and
pinion S to the watthour meter disc shaft. Two
worms are mounted on the No. 13 shaft, the
upper worm U drives the worm wheel V, and
the gears and pinions X, Y, Z, a, and thus
rotates the first pointer shaft of the watthour
dial. This set of gearing is very similar to the
gearing in the rezister of the standard OA met-
er. The lower worm (f) advances the demand
pointer by driving the worm wheel (d) and the
gears and pinions e, Q, O and the gear sector
(n). The similarity of this set of gearing to the
gearing that advances the pen in the RA De-
mand Meter will be noted. As in the RA Me:-
er, the worm wheel (d) shaft of this set of gear-
ing has one bearing in a lever (g) which permits
the worm wheel (d) to be demeshed from the
worm (f), thus allowing the white pointer to
be returned to zero by gravity. The maximum
demand pointer C is advanced by the white
pointer and held by friction in the position of
maximum deflection of the white pointer.

Tte third set of gearing, the motor gearing,
delermires the leagth of the time interval of
the attachment. The constant speed induction
motor runs at 200 revolutions per minute on
all attachments. This speed of 200 r.p.m.
of the motor disc shaft is reduced by suit-
able gearing to give one revolution of the
worm wheel I in thke time interval of the
attachment, 15 minute or 30 minute, etc. On
the same shaft as the worm wheel! I, but free
to rotate about the shaft, are the worm wheel
sector E and the cam L which are rigidly
mounted on the same hub. A pin on the worm
wheel [ slowly rotates the worm wheel seztor
E until it reaches the worm F on the motor
disc shaft. Since the worm F is making 200
rpm., the worm wheel sector E is quickly
moved through the worm F. As the worm
wheel sector E passes through the worm F,the
cam L strikes the link A which transmits the
motion of the cam to lever (g), thus demeshing
the worm wheel (d) from the worm (f), and al-
lowing the white pointer to return to zero.
The period for the worm wheel sector E to pass
through the worm F is selected to allow ample
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Fig. 5—Diagram of Type OA Demand Attachmeat

time for the white pointer to return to zero.
The time of the demeshing operation is ap-
proximately 2 seconds, which is a negligible
quantity when compared to the time interval
of the demand measurement.

The time keeping motor has no load except
for the small interval of time during which the

k941

cam L is demeshing the demand pointer gear-
i~g. This load is very small and the motor has
many times the torque rejuired to demesh the
gearing. So little power is required for the de-
meshing operation that the inertia of the
motor disc will demesh the gearing several
seconds after motor is disconnected from line.



Westinghouse T'ype OA Demand Attachment for Polyphase Meters

ADJUSTMENTS

The attachment has the following adjust-
ments:

1. Time adjustment. The motor speed
should be 200 rpm. for all intervals. As it is
impossible to check this speed directly, a small
white pointer is provided on the No. 12 shaft.
THIS SHAFT MAKES 4 REVOLUTIONS
PER MINUTE* when the motor disc is re-
volving at proper speed of 200 rpm. Also a
small black spot which may be used for timing
1s placed on one spoke of the gear wheel on No.
12 shaft, as many prefer this method for
timing. The motor speed is adjusted by the
motor adjustment screw H. Turning the screw
in increases the motor speed. This adjustment
gives a range of approximately 3Qp/change in
the motor speed. If sufficient adjustment can
not be obtained with this adjustment, further
adjustment is obtained by adjusting the re-
sistance in the secondary of the motor circuit,
very similar to the manner in which the power
factor adjustment is made on the OA Watt-
hour Meter. Increasing the resistance of the

#Except for 60 minutes, which has speed of 2.4 Rpm.

motor secondary circuit decreases the motor
speed and decreasing the secondary resistance
of the motor circuit increases the motor speed.

2. Zero adjustment. Turning worm R
(adjustment h) in clockwise direction moves the
white pointer up scale.

3. Adjustment (b) determines the depth of
mesh of the worm wheel (d) with the worm (f).
This should be adjusted so that the teeth on
the worm wheel do not mesh the full depth of
the thread on the worm and cause an excessive
friction load on the No. 13 shaft.

4. Adjustment (c) is provided to insure
proper connection between the link A and the
lever {g). This adjustment should be made so
that the worm wheel (d) will be moved out of
mesh with the worm (f), a distance of approxi-
mately & in. during the demeshing operation.

5. Adjustment (k) is provided on the front
of the attachment near the bearings of the
pointers for adjusting the spring tension, and
hence the friction holding the maximum de-
mand pointer. Moving the small screw in in-
creases the friction holding the black pointer
in position of maximum demand.

Fig. 6 ~Type OA Demand Attachment
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The Company’s Worls at East Pittsburgh, Pa.

Westinghouse Products

A few of the Westinghouse Products are listed below and will furnish some idea of the
great variety of electrical apparatus manufactured by the Company and the many ex-

tensive fields for their use.

For Industrial Use

Instruments

Motors and controllers for every
application, the more important of
which are: Machine shops, wood-
working plants, textile mills, steel
mills, flour mills, cement mills, brick
and clay plants, printing plants,
bakeries, laundries, irrigation, ele-
vators and pumps.

Welding outfits

Gears

Industrial heating devices, such
as: Glue pots, immersion heaters,
solder pots, hat-making machinery
and electric ovens.

Lighting systems

Safety switches

For Power Plants and Transmission
Lines
Circuit-breakers and switches
Condensers
Controllers
Control switches
Frequency changers
Fuses and fuse blocks
Generators
Insulating material
Instruments
Lamps, incandescent and arc
Lightning arresters
Line materal
Locomotives
Meters
Motors
Motor-generators
Portable Power Stands, 110 volts
Rectifiers
Regulators
Relays

Solder and soldering fluids

Stokers

Substations,

matc

Switchboards
Synchronous converters
Transformers
Turbine-generators

portable and auto-

For Transportation
Locomotives
Railway equipment
Marine equipment

For Mines
Lamps
Locomotives
Motors for hoists and pumps
Motor-generators
Portable substations
Switchboards
Line material
Ventilating outfits

For Farms

Fans

Household appliances

Motors for driving churns, cream
separators, corn shellers, feed grind-
ers, pumps, air compressors, grind-
stones, fruit cleaning machines and
sorting machines.

Generators for light, power and
heating apparatus.

Portable Power Stands, 32 Volts

Radio Apparatus

Transformers

For Office and Store

Electric radiators
Fans
Arc lamps

-1

Incandescent lamps

Small motors for driving address-
ing machines, dictaphones, adding
machines, cash carriers, moving win-
dow displays, signs, flashers, envel-
ope sealers, duplicators, etc.

Ventilating outfits

For Electric and Gasoline Automo-
biles and the Garage

Battery charging outfits

Charging plugs and receptacles

Lamps

Instruments

Motors and controllers

Small motors for driving lathes,
tire pumps, machine tools, polish-
ing and grinding lathes.

Solder and soldering fluids

Starting, lighting and ignition
systems, embracing: Starting motor
generators, ignition units, lamps.
headlights, switches, etc.

Tire vulcanizers

For the Home
Electric ware, in_cluding: Table
stoves, toasters, irons, warming

pads, curling irons, coffee percola-
tors, chafing dishes,disc stoves, radi-
ators and sterilizers.

Automatic electric ranges

Fans

Incandescent lamps

Radio Apparatus

Small motors for driving coffee
grinders, ice cream freezers, ironing
machines, washing machines, vac-
uum cleaners, sewing machines,
small lathes, polishing and grinding
wheels, pumps and piano playecrs.

Sew-motors



Westinghouse Electric & Manufacturing Company
East Pittsburgh, Pa.
WESTINGHOUSE SALES OFFICE

ALpany, N. Y., Journal Bldg.

*ATLANTA, Ga., Westinghouse Elec. Bldg., 426 Marietta St.

BAKERSFIELD, CAL., 2224 $an Emedio St.

*BALTIMORE, MD., West, Elec, Bldg.. 121 E. Baltimore St.

BIRMINGHAM, ALA.. 1407 Age-Harold Bldg., 2030 Second Ave.

BLUEFIELD, W, VA., Rooms 601 602-603 Pee 'y Bldg., Cor.
Bland & Federal Sts.

*BosTON, Mass., Rice Bldg., 10 High St.

BRIDGEPORT, CONN., Bruce & Seymour Streets.

*BurraLo, N, Y., Ellicott Sauare Bldg., Eilicott Square.

BURLINGTON, IOWA 315 North Third St.

*BuTTE, MONT., Montana Elec. Co. Bldg 52 East Broadway.

CANTON O110. (Box 292-Mailand Telcgrams)

CASPER, Wvo., Turner Coffman Bldg., 124 W 2nd A

CEDAR RaAPIDS, Iowa, 1616 Fifth Ave., (Mail P O Box 1067)

CHARLESTON, W. Va,, Kanawha National Bank Bldg . Capitol
and Vlrglma Streets

*CHARLOTTE, N. C., 210 E. 6th St.

*CHATTANOOGA, TENN., Tenn. Elec. Power Co. Bldg., Market
and 6th Sts

*CHICAGO, ILL., Conway Bldg.. 111 W. Washington Street.

*CiNCINNATI, O110, West, Elec. Bldg., Third and Elm Sts,

*CLEVELAND, OHI1O, Station “B’ Westinghouse Electric Bidg.,
2209 Ashland Rd. S. E.

*CoLuMBus, O., Interurban Terminal Bldg., Third and Rich Sts.

*Darras, TEX., Magnolia Bldg, Akard and Commerce Streets

Davexrorr, IA., Central Office Building.

DavToN, O., Reibold Bldg..14 West Fourth Street.

*DENVER, CoLo., Gas & Electric Bldg., 910 Fifteenth St.

DEs Moinges, Iowa, Equitable Bldg., W 6th & Locust Streets.

*DETROIT, MICcH.. Westinghouse Elec. Bldg, 1535 Sixth St

DuLuTii, MINN,, Rooms 408 409 410 Bradley Bldg., Southeast
Cor., Lake Ave, & Superior St.

ELMiRrA, N. Y., Hulett Bldg., 338-342 E. Water St.

*EL Paso, Tex., Mills Bldg., Gregon and Mulls St.

ERIE, PaA., 1013 State Street

ForRT WAYNE, Ind., 1010 Packard Ave. i

Fresno, Car., Grifith-McKenzie Bldg., J and Mariposa Sts.

GRrRAND Rarips, Mici., 422 Kelsey Bldg., Pear! & Ottawa Sts,

HamMmonp, Inp., (Mail—P.O. Box 238; Telegrams—1238
Jackson St.)

HarTFORD, CONN., 220 Market St. .

*HOUSTON. Tex., Union National Bank Bldg., Main St. and
Congress Ave.

*HuNTINGTON, W. Va, Westinghouse Electric Bldg., Cor.
Sccond Ave. and Ninth St.

*INDIANAPOLIS, IND., West. Elec. Bldg., 820 N. Senate Ave.

IsHPEMING, MICH., 507 N. 5th St,

JACKSON, Mici., 708 Peoples National Bank Bldg.

*JACKSONVILLE, Fra., Union Terminal Buxldmg. East Union
and Jonta Sts.

*Kansas City, Mo., 2026 Wyandotte St., Gateway Station.

KnNoxviLLE, TENN., 413 Bankers Trust Bldg.

LiTTLE ROCK, ARK., 2311 State Street.

LouitsviLLE, Ky., Marion E. Taylor Bldg., 312 Fourth Ave.

+L0S ANGELES, CAL., West. Elec. Bldg., 420 S. San Pedro St.

MabisoN, Wis., 315 First Central Bidg.

M EMPuHIS, TE\N Exchange Bldg., 130 Madison Ave.

MIDDLESBORO, Ky (P.O. Box 518)

MiILwaUKEE, Wis,, First National Bank Bldg., 425 E. Water St.
*Warehouse located in this city.

*MlE;ERPOé.I:, MiINN., Northwestern Terminal, 2303 Kennedy

NEWARK, N. J., 38-40 Clinton St.
NEw HaveN, CO\'N Liberty Bldg.. 152 Temple St.
*NEw ORLEA\IS La., Maison Blanche Bldg., 921 Canal St.

*NEw York, N.Y,, 150 Broadway.

Ni1aGgara Farrs, N. Y., Gluck Bldg 205 Palls Street.

NorrOLK, Va., 1122 National Bank of Commerce Bldg., 3n0
Main St.

OxranoMa City, OkLA., Tradesman's National Bank Bldg..
Main & Broadway Sts.

OmaHA, NEB., 1102 Woodman of World Bldg., 1319 Parnam St.

PEORIA ILL., 17 Peoria Life Bldg., 214 Cooper St.

Pl"é.ADELPHIA Pa., West. Elec. & Mfg. Bldg., 30th & Walnut

Sts.

PHOENIX. ARt ONA, 412 Luhrs Building.

*PiTTSBURGH, Pa., Chamber of Commerce B'dg., 7th & Smith-
field Sts.

PoRTLAND, MAINE, 61 Deering St.

PORTLAND, ORE.. Porter Bldg.. Sixth and Oak Sts.

Pou;HKEEPSIE, N.Y., Bardavon Bldg., Room 48, ¥ 35 Market St.

ProviDENCE, R. 1., 393 Harris Ave.

RALEIGH, N. C., 803 N. Person St.

RicimonDp, VA., Room 912 Virginia Rwy. and Pr. Bldg..
Seventh and Franklin Sts.

RocHESTER, N. Y., Chamber of Commerce Bldg., 119 E Main

Street.

Rock IsLaND, ILL., 2319 Third Avenue.

Saco, MAINE, R. F, D. No 2.

*81. Louls, Mo., Westinghouse Elec. Bldg., 717 So. Tweifth St

*SaLT Lake Crty, UrtaH, Interurban Terminal Bldg., W
Temple and S Temple St.

SAN ANTONIO. TEXAS, 1105 Denver Blvd.

San Dikdo, CaL., 2415 El Capitan Avenue.

*SAN FRAhCIbCO. CaL., First National Bank Bldg.,
gomery St.

*SEATTLE, WasH., West. Elec. Bldg., 3451 E. Marginal Way.

SHREVEPORT La., '432 Robinson Place.

SPOKANE, WASH 1322 OId National Bank Bldg., Riverside &
Stevens Sts.

SPRINGFIELD, [LL., Public Service Bldg., 130 S. Sixth St.

SPRINGFIELD, MASS., Hotel Kimball,

Syracusg, N. Y., University Bldg., S. Warren and E, Wash. Sts.

Tacoya, Wasn., W. R. Rust Bldg., S. 11th and Commerce Sts.

TERI;\E HavuTE, I\'D 320 Terre Haute Trust Bldg., 735 Magle

ve

ToLEDO, O., Ohio Bldg., Madison Avenue and Superior Street

TuLsa, Okranoma. Mid. Continent Bldg., 5th & Boston Ave

*UTICA N. Y., 408 Pine St.

WaSHINGTON, D. C. Hibbs Bldg 723 Fifteenth St., N. W,

WaTterTOWN, N. Y., 254 Woolworth Bldg., Public Square.

WICHITA, I\A\RM 3809 East English St.

WILKES-BARRE, PA Miner's Bank Bldg., W. Market and
Franklin Sts.

WORCESTER. Mass., Park Bldg.. 507 Main Street.

YouncstowN, O, Home Savmgs and Loan Bldg., Federal &
Chestnuts Sts.

Hunt-Mirk & Company, San Francisco, Cal., 141 Second St.,
Marine Dept., Special Pacific Coast Representatn es.

The Hawaiian Electric Co., Ltd., Honolulu, T. H.—Agent

1 Mont-

WESTINGHOUSE AGENT-JOBBERS

AniLENE, KANsAs, Union Electric Co.
AvLsany, N. Y., C. Roberts Electric Supply Company
ATLANTA, Ga., ‘Gilham-Schoen Electric Co.
BAITI\IORE, Mp.. H. C. Roberts Electric %upply Co.
BIRMINGHAM, ALA Moore-Handley Hardware Co.
BLUEFIELD, West ergxma Superior Supply Co.
BoSTON, Mass.. Wetmore- Savage Electric Supply Co.
BurraLo, N. Y., McCarthy Bros. & Ford.
BuTTE, MOVTA\A The Montana Electric Co.
Cricaco, [11., Illinois Electric Co.
CHARLOTTE, N. C., Carolina States Electric Co.
CLEVELAND, Onro, The Erner Electric Co.
CoLUMBIA, S. C. Mann Electric Supply Co., Inc.
Durvry, MiNN., Duluth Electrical Supp]ies Co.
DeNVER, CoLo., The Mine & Smelter Supply Co.
DeTrOIT, MIcH., Commercial Electric Supply Co.
EL Paso, TeExas, The Mine & Smelter Supply Co.
Erig, Pa., Star Electrical Co.
I'LVA\S\ILLE IND., The Varney Electrical Supply Co.
HousToN, TExaAs, “Tel-Electric Co.
HUNTINGTON, WEST VIRGINIA, Banks-Miller Supply Cn.
[NDIANAPOLIS, IND., The Varney Electrical Supply Co.
{(Acxsoxvm.x. FLa., Pierce Electric Co.

ansas C1ty, Mo., Columbian Electrical Co.
Los ANGELES, CaL., [thnois Electric Co.

LouvisviLLg, Ky., Tafel Electric Co.

MEmPHIS, TENN,, The Riechman-Crosby Co.
MiLwAUKEE, Wis., Julius Andrae & Sons Co.
MINNEAPOLIS, MINR., R. M. Laird Electric Co.

New Haves, ConN., The Hessel & Ho pen Co.

NEW ORLEANS, La., Electrical Supply 8

NEw York, N. Y., Alpha Electric Co.

OwmAHA. Neb., The I\chraw Co.

PuiLapeLriia, Pa., H. C. Roberts Electric Supply Co
PITTSBURGH, Pa., Robbm< Electric Co.

PorTLAND, ORE., Fobes Supply Co.

RlclmoND, VA., Towcr Binford Eiectric & Mfg. Co.
RocuesTER, N. Y., Ruch ster Electrical Supplv Co.
SaLt Lake Citv, Utan, Inter-Mountain Ele tric Co.
SaN Francisco, CaL., Fobes Supply Co.

ScRANTON, Pa., Penn Electrical Engineering Co. .
SEATTLE, WASH., Fobes Supply Co.

Sioux City, Iowa, The McGraw Co, |

SPOKANE, WasH., The Washington Electric Supglv Co.
SPRINGFIELD, MAss., Wetmore-Savage Electric Supply Co.
S1. Louts, Mo., The McGraw Company.

S1. PauL, MiNN,, St. Paul Electric Co._

Syracusg, N. Y., H C. Roberts Electric Supply Co.
Tampa, FLa,, Pierce Electric Co. .
WasniNgToN, D. C.. H. C. Roberts Electric Supply Co.

WESTINGHOUSE SERVICE SHOPS

.................. 426 Marietta Street
............ 501 East Preston Street
........... 12 Farnsworth Street
.Bruce Ave. and Seymour Street
141-157 Milton Street
........................ 0 E. 6th Street
2201 W, Pershing Road
Third and Elm Streets
................ 2209 Ashland Rd., S. E.
1909-11-13-15 Blake Street

ATLANTA, GA........ .
BALTIMORE, Mb.
BosTtoN, Mass...
BripGEPORT, CON
BurraLo, N. Y
CHARLOTTE, N. C.
Cimcaco, ILL.........oooii ol
CINCINNATIL, Onto

CLEVELAND, On1oy
Denver,Colo........coovvvviinn.

DeTrROIT, MICIL. .. i, 1535 Sixth Street
Hartford, Conn. .. ..c.ovvviviinnnn . 220 Market Street
HUNTINGTON, W Va,.............. 9th Street & Second Ave.

.................. 814-820 N. Senate Ave.
WESTINGHOUSE MARINE

INDIANAPOLLS, IND

BALTIMORE. ... ... .iivuiviinnnnaan. 501 E. Preston Street
NEW ORLEANS. ... o.iiviiinnnnn, 1028 South Rampart Street
NEW YORK..ooviivn vt ineeennnesennns 467 Tenth Ave.

OHNSTOWN, Pa..... e 47 Messenger Street

ANsSAS CITy, MO vvvve i iin et 2026 Wyandotte Street
Los ANGELES, CAL.. ..420 8. San Pedro Street
MixnNEAPOLIS, MINN ..2303 Kennedy St., N E

NEw York, N. Yoo viiiiiiiiiiinn 467 Tenth Avenue
PHILADELPHIA, PA.. 30th and Walnut Streets
PittsBURCH, PAa ..o, 6905 Susquehanna Street
ProviDENCE, R. I ..o il 393 Harris Ave,
St. Louis, Mo........oovveveannt. 717 South Twelfth Street
SaLt Lake City, UTAH..........573 W Second South Street
SaN Fraxcrsco, CaL....... 1466 Poweli St., Emeryville, Cal.
SEATTLE, WASH. . .....o0vunennn... 3451 East Marginal Was
UticA, N Yoo e 408 Pine Street
SERVICE PORT ENGINEERS
PHILADELPHIA ...oivnineiinneiannnnan.. 30th & Walnut St.
SAN FRANCISCO. o0 vvven e iiininnnne. 1400 Fourth Street
SEATTLE. ..o iiiiecnininniannnaeenns 3451 E. Marginal Way
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CaNaDIAN WESTINGHOUSE CoMpaNY, L1D., Hamilton, Ontario
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