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Weastinghouse Type DT-5 Voltage Regulator
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Westinghouse
Type DT-5 Voltage Regulator

for

D-C. Generators
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y4
MANUAL Lig— -
AUTO _c/
o o
FIELD RHEQSTAT LOAD
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Fig. 3 - External Connections for Type DT-5 Voltage Regulator
When Used without an Exciter
i i ‘
DESCRIPTION. ield In Figure 3 and the exciter field 1in

The Type DT-5 voltage regulator as shown in
Figure 1 consists of an assembly of three
Type KU-628 grid glow tubes, two Type RJ-571
amplifier tubes and various transformers, cap-
acitors, resistors and a battery. The equip-
ment is assembled on a Micarta panel, with a
removable front cover. Outline dimensions for
the 25- and 60-cycle units are given in Figure
9 and Figure 8.

APPLICATION

The DT-5 regulator may be used to control the
voltage of direct-current generators. Typical
diagrams of connections are shown in Figure 3
and Figure 4. In Pigure 3 are shown the ex-
ternal connections for the regulator when
used with a generator without an exciter.Fig-
ure 4 shows the comnections when an exciter
1s used.

A-C. Supply Voltage. A three-phase a-c. sup-

ply source with freguency and voltage as
given on the regulator name plate 1s needed
to operate the DT-5 voltage regulator. Taps
are provided on the fillament transformer to
adapt the regulator to voltages 5 per cent
above or below the rated voltage. A regulator
designed for, for example L440 volts, may
therefore be used on either 420, 440 or 460
volts. In order to obtain satisfactory tube
life the a-c. supply voltage must not be more
than 5 per cent higher than normal. The maxl-
mum a~-c¢. supply voltage variation should not
exceed 10 per cent.

Maximum Field Current. The power transformer
is designed to give a maximum output current
of 1.5 amperes d-c. This value must not be
exceeded. If the maximum generator fleld cur-
rent exceeds this value an exciter must be
added as shown in Figure 4. The generator

(5)

(6)

R

Figure 4 should be desligned for 125 volts.

Regulated Voltage Range. When the regulator
is in operation the voltage across terminals
6 and 7 will be maintained at approximately
46 volts. In order to obtaln the desired
generator voltage, potentiometer Py and re-
sistors R] and Rp should be used. The minil-
mum generator voltage is 46 volts. This volt-
age 1s obtalned when Rp = 0 and the tap on Pj
is to the right on Figure 3 and Figure 4. Ri,
Rp and Py  should be determlned as follows:-
assuming maximum generator voltage being

E max. and minimum generator voltage E pin.

Ry = %60 E min.

1 3 E max, ohms

— E min,

Py = 500 - 360 EE o ohms

Rp = 10 E pin. - (P1 + Ry ) ohms
Sensitivity. The sensitivity of the DT-5
voltage regulator, assuming the a-c. supply

voltage does not vary more than + 5 per cent,
is + 0.25 per cent. This means that after the

regulator has reached normal operating tem-
perature, which requires 3 to U hours, the
regulated voltage will fremain within + 0.25

per cent range during any period of 4 hours.

Speed of Response. The speed of response de-
pends upon whether or not an exciter 1s used.
If no exciter 1s used the regulated voltage
wlll be brought back to within +0.25 per cent
of normal in from 3 to 8 cycles, 1if the gen-,
erator load 1s changed 25 per cent. The re-
sponse obtained depends upon the machine
characteristics, primarily the inductance of
the field winding. If an excliter is used the
response depends to a conslderable extent on
the adjustment of the anti-hunting potentio-
meter. In most applications a response of 15




(8)

(9)

(0)

Westinghouse Type DI-5 Voltage Regulator
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Pig. 4 - External Connections for Type DT-5 Voltage Regula.or
When Used with en Exciter
to 40 cycles may be expected if the generator grid cilrcuit of the RJ-571 tubes to oppose

1s compound wound. For shunt wound generators,
the time of response 1s considerably longer,
and will in the average application be 1n the
order of 20 to 60 cycles.

EXCITER DESIGN

The exciter may be elther shunt wound or com-
pound wound. If the series winding 1s not
needed to bring the exclter shunt fleld cur-
rent within the regulating range 1t is recom-
mended to omlt the series field, and to con-
nect the exciter as a shunt machine. The
maximum exciter armature voltage must not ex-
ceed 250 volts.

GENERATOR DESIGN

The generator should have a drooping charac-
teristic from no-load to full-load. This 1s
particularly 1mportant when no exciter is
used, and in thls case the no-load to full-
load droop nmust be at least 15 per cent 1In
order to obtain stable operation. When an ex-
clter 1s used, a droop of 5 per cent or more

1s satisfactory.
AUTOMATIC STARTING

Approximately one minute 1s needed to heat
the cathodes of the KU-628 tubes. For this
reason the a-c. voltage must be supplied to
the regulator at deast one minute before the
field switch shown in Figure 3 and Figure 4
1s closed. If automatic starting 1s needed
the control should be arranged with a timing
relay to give & one-minute time delay between
application of a-c. voltage and closure of
the fleld switch or contactor.

OPERATION

The DT-5 Regulator as shown 1in Fig. 2 con-
sists of three KU-628 tubes connected to sup-
ply current to the field winding, and two
RJ-571 tubes which control the KU-628 tubes.
The generater is connected to terminals 6 and
7, and a 45-volt battery 1is connected 1in the

a9

(5}

@y

the generator voltage so that the RJ 571 grid
voltage becomes more negative when the gen-
erator voltage is decreased. The RJ-571 tube
grid-control clrcult may be traced, from the
cathode 27 of Flgure 2,to 17-24-28-7-26-29-%0
grid.

Resistor 26-7 and capacitor 26-32 produce the
required anti-hunting action when an exciter
1s used. The exciter armature voltage 1s con-
nected to terminals 7-8, and when the exclter
voltage is varying as a result of regulator
action,s voltage drop will appear across res-
istor 26-7. The polarity of this voltage drop
is such that the variation in RJ-571 grid
voltage which caused the Tregulator action
will be opposed and stable regulator action
1s therefore obtained.

Assuming that the generator voltage 1s too
low, the voltage across 6-7 will be low and

the grid voltage between 30 and 27 will be-
come more negative, This 1ncreased negative
voltage decreases the current through the

RJ-571 tubes, and the voltage across resistor
31-25 1s decreased. Since the grids of the
KU-628 tubes are connected through leads 33-
34-35 to the star winding of the transformer
and the neutral of the transformer is connec-
ted to 5,the KU-628 grid voltage becomes more
positive when the voltage across reslstor 25-
31 1s decreased. The field winding is connec-
ted to terminsls 4 and 5, and 1s therefore
supplied with ©rectifled current from the
three KU-628 tubes. The exciter field current
i1s increased when the KU-628 grid voltage 1s
made more positive. For thls reason, the ex-
clter fleld current 1is increased when the
voltage across 6-7 1s decreased.

The grid control of the KU-628 tubes is ob-
talned as a combination of a-c. and d-ec.
voltage control. The a-c. grid voltage which
18 16 volts, obtained from transformer wind-
ing 31, -33, -34, -35 1s displaced 90 degrees
relative to the KU-628 anode voltage supplied
by transformer winding 4-12, -14, -15. The
d-c. grid voltage component 1s obtained from
5-31., By varying thls d-c. voltage the point




Westinghouse Type DT-5 Voltage Regulator

"GRID" voltage on the test panel which volt-
age will be higher than 30 volts and will
show considerable variation. Toe reverse the
phase rotation reverse leads 1 and 2 extern-
ally to the regulator.

Ca]
s# 829%3“
(19) Shut down the generator. Depress the test
pushbutton on the front of the regulaton Turn
the test potentiometer from the zero position
towards the 100 position until the "GRID"
voltage on the teat panel is 70 volts. By
turning the test potentiometer 25 divislons
further clockwise, the "GRID" voltage should
Socket reverse and should be at least 10 volts of
S# 793202 opposite polarity. In order to read this
voltage reverse the test plug. Test the RJ-
Potentiometer 571 voltage in the same manner. This voltage
s# 846696 should decrease from at least 70 to 30 volts
or less when the test potentiometer is turned
25 divisions clockwise from the position giv-
ing 70 volts. With the test potentiometer in
position 50 and the pushbutton depressed, test
the voltage of 25-5 and 5-24, These voltages
should be between 110 and 140 volts and 120
and 150 volts, respectlvely. Check the bat-
tery voltage. This voltage should be between

42 volts and 47 volts.

Cap
S# 799907

Socket
S# 831729

Voltmeter, Type BX
Projection Mounting
0-150 Volts

150,000 Ohms

Pushbutton Switch (20 With the test potentiometer in the zero pos-
Yaxley No. 2006 1tion and the test pushbutton depressed there
should be no glow in the KU-628 tubes. As the
potentiometer 1s turned slowly clockwise the
KU-628 tubes should start to glow when the

Potentiometer

Fig. 5 - Type DI-5 Voltage Regulator, Front View potentiometer 1is within the range 40 to 65.
on the a-c. anode voltage wave, at which the By turning the potentlometer two divisions
KU-628 tubes will break down may be shifted, further clockwise there should be a gradual
and the average current through the KU-623 increase in the intensity of the glow dis-
tubes may be varied correspondingly. charge in the KU-628 tubes, and a correspond-

ing gradual increase in the fleld current. If
(15) Due to the application of three KU-628 tubes this gradual increase does not obtain, but if
and two RJ-5T71 tubes the regulation will not instead the field current 1s suddenly in-
be affected appreciably, if one KU-628 tube creased from minimum to maximum, the a-c.
and one RJ-571 tube should fail. phase rotation may be reversed and the tests
as outlined in paragraph 18 should be care-
INSTALLATION fully repeated.
a@ Connect the regulator as shown in Figure 3 WEEKLY TESTS
or 4 or according to special gcontrol diagram, -
msking sure that the phase rotation of the Each week test as follows:

a-c. SuppDLlYy voltage 1s 3-2-1 and the polar-
ities of 6-7 and 7- are as shown in Figure (21) Operation Test - With the generator in oper-

3 and 4. Connect lead 1 to the terminals of ation, check all voltages of the "OPERATION"
the fllament transformer, so that the-maximum receptacles on the test panel. These voltages
supply voltage will never be more than 5 per should be within the 1imits specified on the

cent higher than the terminal marking.

(17) Place the tubes 1n their sockets, open the
field switch and apply a-c. voltage. After
one minute close the fleld switeh. If an ex-
citer is used, turn the anti-hunting poten-
tiometer to the 100 position, then turn the
potentiometer slowly towards zero until the
regulated voltage becomes unstable, then turn
potentiometer clockwise until stable regula- Trgggz;mr
tion 1s obtained. If no exclter is used, the
anti-hunting potentiometer 1s not connected
and no adjustments are needed. With the reg-
ulator in operation, the generator voltage as
read by the voltmeter inserted in the recep-
tacles on front of the panel should be approx-
imately 46 volts.

Filament
Transformer

(18) Test the various voltages by inserting the -
test plug in the receptacles on the test pan-
el in the "OPERATION" position. The voltages
should be within the specified limlts. The Battery
test plug should be inserted so that the red Burgess
spot on the test plu corresponds to the red No. 5308
receptacle. The KU—62§ tubes should glow with
a fairly steady glow. If the tubes are flick-
ering excessively, the phase rotation of the
a-c. supply may not be correct. Incorrect
phase mggt{on gill also be indicated by the Fig. 6 - Type DI-5 Voltage Regulator, Rear View

-5 -

Terminal
Block
S# She24é

Rectox
S# 971248
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Westinghouse Type DT-5 Voltage Regulator

150
12
140 1
16
130 9
8
120 7

110
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Fig. 7 - Average Test Curves for DTr-5 Voltage Regulator

test panel. The generator voltage as read on

the

regulator voltmeter should be approximate-

1y 46 volts, providing the battery voltage 1s
45 volts.

(22 Tube Test - Shut down the machine and close

the

(a)

(b)

field switch.

KU-628 Tube Test - Depress test pushbut-

ton and turn the test potentiometer to the
zero position. There should be no glow
discharge in any of the KU-628 tubes, and
the GRID voltage should be 40 volts or
higher when the voltmeter plug is insert-
ed 1n the GRID receptacle with the red
dot up. If there 1s a glow discharge re-
place the KU-628 tube. Turn the test po-
tentiometer clockwise wuntil the KU-628
tubes start to glow. The GRID voltage
should now be between zero and 30 volts.
Turn the test potentiometer further clock
wise until the field current is maximum,
or full load value.All three KU-628 tubes
should now glow. Replace any tube which

" does not glow.

RJ-571 Tube Test - Place the voltmeter
plug in the receptacle marked "GRID" with
the red dot of the plug upwards. Adjust
the test potentiometer clockwise from the
zero position, while the test pushbutton
1s depressed, untll the voltmeter reads
70 volts. By turning the test potentio-
meter 25 divisions further clockwise the
grid voltage should change to 10 volts or
more of opposite polarity. To read this
voltage reverse the position of the volt-
meter plug so that the red spot is down.
Remove the left RJ-571 tube and repeat
the above test. Replace the left RJI-571
tube 1in 1ts socket. Remove the right

RJI-571 tube and repeat the above test.Re-
place the right RJ-571 tube in its socket.
Replace any RJ-571 tube which does not
give the voltages as specified 1in above
tests.

Plug the voltmeter rlug in the receptacle
marked RJ-571 with the red spot up. De~
press the test pushbutton and adjust the
test potentiometer to give 70 volts on
the voltmeter. By adjusting the test po-
tentiometer 25 divisions further clockwise
the RJ-571 voltage should decrease to 35
volts or less.

(c

~—

(d) Rectox Voltage - With the test potentio-
meter 1in the 50 position and the test
pushbutton depressed, check the voltage
of 25-5 and 5-24, These voltages should
be within 1limits as specified on the test
panel,

(e) Battery Test - Replace the battery if the
battery voltage 1s not within 42 volts
and 47 volts.

(f) Complete Test - Depress vutest pushbutton
and turn the test potentiometer until the
field current 1s maximum or full load
value. By turning the test potentilometer
two divisions counter-clockwise from the
observed position the field current should
decrease to at least half the full load
value.

SPARE TUBES

(23) It 1s recommended that the following spare
tubes be kept 1n stock.

2 - KU-628 tubes
1 - RJ-571 tube

RENEWAL PARTS

Name of Part Style
Power Transformer, 440 volts 920 770
Power Transformer, 220 volts 967 213
Pilament Transformer, 440 volts 920 771
Fllament Transformer, 220 volts 967 214
KU-628 Tube Socket 793 202
RJ-571 Tube Socket 831 729
Rectox Rectifier 971 248
Large Capacitor 829 365
KU-628 Grid-Glow Tube KU-628
RJI-571 Amplifier Tube RJ-571
Connector Cap for KU-628 Tube 829 334
Connector Cap for RJ-571 Tube 799 907
Reslstor 0.5 megohm 860 878
Resistor 0.25 megohm 846 668
Resistor 1.0 megohm 860 003
Resistor 50,000 ohms él" long 860 ook
Resistor 50,000 chms (2" long 846 669
Resistor 40,000 ohms 860 001
Resistor 25,000 ohms 860 875
Resistor 10,000 ohms 799 952
Reslstor 20,000 ohms 943 633
Resistor 500 ohms 943 634
Terminal Block 5hp 246
Potentlometer, 20,000 ohms 846 696
Potentiometer Dial 869 654

Voltmeter Type BX, Projection Mounting,
0-150 volts, 150,000 ohms

Burgess Battery No. 5308

Pushbutton Switch (Yaxley No. 2006)

Potentlometer, §axley Type SIMP) 1000 ohms

Capacitor, "Aerovox" Type 250, 0.1 MF
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WESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY

*AKRON, OHIO, 106 South Main St.
*ALBANY, N. Y., 360 Broadway
SALEXANDRIA, VA., 121 Frazier Ave.
*ALLENTOWN, PA., 522 Maple St.
*APPLETON, WISC., #1 Bellaire Court
tAPPLETON, WISC., 1029 So. Outagamie St.
‘1‘AATLANTA, (;A., 426 Marietta St., N. W.

xATTICA, N. Y.
*BAKERSFIELD, CALIF., 2224 San Emedio St.
*BALTIMORE MD,, 118 E. Lombard St.
{BALTIMORE, MD., 501 East Preston Road
§BALTIMORE, MD., 40 S. Calvert St.
*BEAUMONT, TEXAS, 2293 Broadway Ave.
@*BINGHAMTON N. Y., Suite 704, Marine
Midland Bldg., 86 Court St.
‘BIRMINGHAM ALA., 2030 Second Ave.
*BLUEFIELD, w. VA., 208 Bluefield Avenue
§BOISE, IDAHO, P. O. Box 1597
*BOSTON, MASS., 10 High St.
1% BOSTON, MASS., 12 Farnsworth St.
*tBRIDGEPORT, CONN., Bruce Ave. & Sey-

mour St.
*BUFFALO, N. Y., 814 Ellicott Square
1# BUFFALO, N. Y., 1132 Seneca St.
O‘BURLINGTON [OWA 1708 River St.
*BURLINGTON. VER., 208 Park Ave.
‘l BUTTE, MONTANA, 129 West Park Street
ANTON QHIO, Market & Tuscarawas Sts.
*+% CHARLOTTE, N. C., 210 East Sixth St.
(D'CHARLESTON W. VA., . Box 865
*CHATTANOOGA, TENN., 536 Market St.
*CHICAGO, ILL., 20 N. ‘Wacker Drive

@ t# CHICAGO, ]LL 2211 W. Pershing Road

xCHICOPEE FALLS MASSACHUSETTS

*t# CINCINNATI, OHIO, 207 West Third St.

*tx#% CLEVELAND, OHIO, 1216 WestFifty-Eighth St.

§COLUMBIA, S. C., 912 Lady St.

S, OHIO Gay & Third Sts.

*DALLAS, TEXAS, Browder St.
% DALLAS, TEXAS, 1712 Carter St.
*DAVENPORT, IOWA, 206 E. Second St.
*DAYTON, OHIO, 30 North Main St.
*DENVER, COLORADQ, 900 Fifteenth St.
# DENVER, COLORADO, 1700 Sixteenth St,
tDENVER, COLORADO, 2644 Walnut St.
xDERRY, PA.
*DES MOINES, IOWA, 523 Sixth Ave.

*+# DETROIT, MICH., 5757 Trumbull Ave.
*DULUTH, MINN., 10 East Superior St.
*EASTPORT, ME., P. O. Box 7
*EL PASO, TEXAS, 303 N. Oregon St.

#EL PASO, TEXAS, 450 Canal St.
$EL PASO, TEX., % Zork Hdwe. Co., 309 N.
1 Paso St.

#*EMERYVILLE, CALIF., 5815 Peladeau St.
1EMERYVILLE CALIF., 1466 Powell St.
xEMERYVILLE, CALIE., 6161 Green St.
*ERIE, PA., 1003 State St.

*EVANSVILLE, IND., 201 N. W. First St.

*Sales Office 1Service Office xWorks

# Warchouse

Business Addresses

PARENT COMPANY

Headquarters, East Pittsburgh, Pa.

‘IFAIRMONT, W. VA., 602 Cleveland Ave.
FARGO, N. D., 319—12 Ave. N.

*FORT WAYNE, IND., 1010 Packard Ave.
*FORT WORTH, TEXAS, 501 Jones St.
*GARY, IND,, 761 Washmgton St.

.GI}QAND RAPIDS, MICH., 507 Monroe Ave.

A
*GREENVILLE, S. C., West Earle St.
*HAMMOND, IND, 235 167th St.
*HARTFORD, CO , Main & Peatl Sts.
foOMEWOOD WORKS Pittsburgh. Pa., 543
N. Lang Ave,
‘HONOLULU T. H., Hawaiian Elec. Co. Agt.
*HOUSTON, TEXAS 1314 Texas Ave.
#HOUSTON TEXAS 2313 Commetce Ave.
tHOUSTON, TEXAS, 2315 Commerce Ave.
‘Tﬂ HUNTINGTON, W. VA_, 209 Ninth St.
‘INDIANAPOLIS. IND., 539 Madison Ave.
+INDIANAPOLIS, IND., 551 West Merrtll St.
*ISHPEMING, MICH., 433 High St.
*JACKSON, MICH., 212 West Michigan Ave.
*1JOHNSTOWN, PA., 47 Messenger St.
*t%¥ KANSAS CITY, MO., 2124 Wyandotte St.
*KNOXVILLE, TENN., Gay & Clinch St
®xLIMA, OHIO
*LITTLE ROCK, ARK., 1115 West 24th St.
‘/a Fones Bros. Hdwe.,

SLITTLE ROCK, ARK

2nd & Rock Sts.

*1% LOS ANGELES, CALIF., 420 So. San Pedro St.
*LOUISVILLE, KY., 322 West Broadway
*MADISON, WISC., 508 Edgewood Ave.
xMANSFIELD, OHIO, 200 East Fifth St.
*MARSHALL, TEXAS, 202 W. Merritt St.,
*MEMPHIS, TENN., 130 Madison Ave.
*MIAMI, FLA 1036 N. Miami Ave.
‘MILWAUKEE. WISC., 546 North Broadway
{MILWAUKEE, WISC., 1669 N. Water St.

¥ MINNEAPOLIS. MINN., 2303 Kennedy St.,

N.

@‘MONROE LA., 1301 N. Fourth St.
*NASHVILLE, TENN 219 N. Second Ave.
*NEWARK, N. J., 1180 Raymond Blvd.

1% N%WQRK N. J., Haynes Ave. & Lincoln

i

xNEWARK N. J., Plane & Orange St.

*NEW HAVEN, CONN., 42 Church St.
+*NEW ORLEANS, LA., 333 'St. Chales St.

% NEW ORLEANS, LA., 527 Poydras St.

*NEW YORK, N, Y., 150 Broadway

{NEW YORK, N. Y.,'460 West Thu't -Fourth St.
*NIAGARA FALLS N. Y., 205 Fa{
*NORFQLK, VA., 254 Tazewell St.
*OKLAHOMA CITY,OKLA.,10E. California St.
% OKLAHOMA CITY,OKLA., Third & Alje Sts.
*OMAHA, NEB., 409 South Seventeenth St.
§OMAHA, NEB., 117 N. 13th St.

*PEORIA, ILL., 104 E. State St,

‘T#PHILADELPHIA PA., 3001 Walnut St.
*PHOENIX, ARIZONA 11 West Jefferson St.

@®*PITTSBURG, KANSAS, P.O. Box 15

°First Class Mail Only

@*ROANOKE,

§Merchandising Only

xPITTSBURGH, PA., Nuttall Works, 200 Mc
Candless Ave.

*PITTSBURGH, PA., 435 Seventh Ave.

x{PITTSBURGH, PA., 543 N. Lang Ave.

# PITTSBURGH, PA., 3000 Liberty Ave.
*PORTLAND, MAINE, 27 Deerfield Road
*PORTLAND, OREGON, 309 S. W, Sixth Ave.
tPORTLAND, OREGON, 2138 N.Interstate Ave.
ﬂPCS)RTLAND, OREGON, :720 N. Thompson

t.
*{PROVIDENCE, R. 1., 16 Elbow St.
*RALEIGH, N.C,, 803 Noith Person St.
$RALEIGH, N. C,, 322 S. Harrington St.
SREADING, PA., 619 }aruce St.
*RICHMOND, VA Fifth & Byrd
.s 126 First St., S. E.
‘TROCHESTER N Y., 410 Atlandc Ave.
*ROCKFORD, ILL., 130 South Second St.
@‘SACRAMENTO, CALIF., 20ch and “R” Sts.
*SALT LAKE CITY, UTAH, 10 West First

South St.
’HI‘SALT LAKE CITY, UTAH, 346 A Pierpont

§SALT 'LAKE CITY, UTAH, 235 W. S. Temple
'SAN ANTONIO, TEXAS 212 East Houston

‘SASN FRANCISCO, CALIF., 1 Montgomery

€.
*SEATTLE, WASH., 603 Stewart St.
{%SEATTLE, WASH., 3451 East Martginal Way
xSHARON, PA, 469 Shatpsville Ave.
*SIOUX CITY, IOWA 2311 George St.
*SOUTH BEND. IND., East WayneSt.
$§SOUTH BEND, IND., 107 E. Jefferson St.
xSOUTH PHILA. WKS Essington, Pa.
"SOUTE PI;ILA WKS., P. O. Box 7348, Phila
ia, Pa
*SPOKANE, WASH., So. 158 Monroe St.
*SPRINGFIELD, ILL., 130 So. Sixth St.
'fSPRINGF]ELD, MASS‘, 395 Liberty St.
xSPRINGFIELD, MASS., 653 Page Boulevard
*ST. LOUIS, MO., 411 North Seventh St.
t¥ ST. LOUIS, MO., 717.South Twelfth St.
xST. LOUIS, MO., 3850 Bingham Ave.
‘SYRACUSE N. Y 420 N. Geddes St.
*TACOMA, WASH., 1023 “A” St.
*TAMPA, FLA,, 417 Ellamae Ave.
*TOLEDQO, OHIO, 245 Summit St.
*TULSA, OKLA., 303 East Brady St.
*tUTICA, N. Y., 113 N. Genesee St.
‘WASI\“!/INGTON . C., 1434 New York Ave.

*WATERLOO, IOWA, 328 Jefferson St.
*WICHITA, KAN,, 400 South Emporia St.
'TWILKES—BARRE, 'PA., 267 N ennsylvania

Ave.
‘fWORCESTER MASS., 32 Southbridge St.
*YORK, P 143 So. George St.
'YOUNGSTOWN OHIO, 25 E. Boardman St.

zHeadquarters.

WESTINGHOUSE ELECTRIC SUPPLY COMPANY AND AGENT JOBBERS

Fully equipped sales offices and war

ABILENE, KAN., Union Electric Co.
AKRON, OHIO, ' The Moock Electric Sup. Co.
ALBANY N. Y., 360 Broadway
ALLENTO\VN PA 522 Maple St.
ATLANTA, GA 96 Poplar St. ., N. W.
AUGUSTA, MAINE, 90 Water St.
BALTIMORE, MD., 40 South Calvert St.
BANGOR, MAINE, 175 Broad St.
BINGHAMTON, N. Y., 48 Wall St.
BIRMINGHAM, ALA Moore-Handley Hdwe.

Co.
BLUEFIELD, W. VA., Superior-Sterling Co.
BOSTON, MASS 76 Pearl St.
BUFFALO N. Y., McCarthy Bros. & Ford
BURLING rON VT., 208 Flynn Ave.
BUTTE, MONTANA 50 East Broadway
(_,ANTON OHIO, The Moock Electric Sup. Co.
CHARLOTTE, N. C., 210 East Sixth St.
CHATTANOOGA, TENN., Milis & Lupton

Sup. Co.
CHIEAGO, ILL., 113 Notth May St.
CHICAGO, ILL., Hyland Electrical Sup. Co.
CINCINNAT[ OHIO, The Johnson Elec-

p. Co.

CLEVELAND OHIQ, 3950 Prospect Ave.
COLUMBIA, 5. C., 912 Lad y St.
COLUMBUS OHIO The Hughes

Elec. C:
COLUMBJS OHIO, Pixley Electric Sup. Co.
DALLAS, TEXAS 409 Browder St,
DENVER, COL., The Mine & Smelter Sup. Co.
DES MOINES IOWA 218 Second St.
DETROIT, MICH., 547 Harper Ave.
DULUTH, MINN., 308 W. Michigan St.
EL PASO, TEX., Zork Hardware Co.

Peters

@Changed or added since previous issue.

h are mai

d at all |

ERIE, PA., Star Electrical Co.

EVANSVILLE, IND., 201-203 N. W. First St.
FLINT, MICH,, 1314 N. Saginaw St.

FORT WORTH, TEXAS, 501 Jones St.
GRAND RAPIDS, MICH., 507 Monroe Ave.,

N. W.
GREENVILLE, S. C., 200 River St.
HOUSTON, TEXAS, 1903 Ruiz St.
HUNTINGTON,W.VA., Banks-Miller Sup. Co.
INDIANAPOLIS, IND., 539 Madison Ave
1](ACKSONVlLl-.E FLA., 37 South Hoj Ig{sm St.
ANSAS CITY, MO., Columbian Electrical

LOS "ANGELES, CALIF., 905 East Second St.
LOUISVILLE, KY., Tafel Electric Co.
MADISON, WISC., 1022 E. Washington Ave.
MIAMI, FLA., 1036 North Miami Ave.
MEMPHIS, TENN., 366 Madison Ave.
MILWAUKEE, WISC., 546 N. Broadway
MINNEAPOLIS, MINN., 215 South Fourth St.
MONROE, LA, Monroe Hardware Co.
NASHVILLE TENN Tafel Electric Co.
NEWARK, N. J., 152 Mulberry St.

NEW HAVE\I CONN 240 Cedar St.

NEW ORLEANS LA, Electrical Sup. Co.
NEW YORK, N. Y 150 Varick St.

NEW YORK, N. Y., " Times Appliance Co., Inc.
NORFOLK, VA 254 Tazewell St.
OAKLAND, CALIE.. Tenth & Alice Sts.
OKLAHOMA CITY, OKLA.,10E.California St.
OMAHA, NEB,, 117 North Thirteenth S
PEORIA, ILL 104 East State St.
PHILADELPHIA, PA., 1101 Race St.
PHOENIX, ARIZONA, 315 WesHackson St.
PITTSBURGH PA., Iron City Electric Co.

PORTLAND, OREGON, 134 N. W.Eighth Ave.

PROVIDENCE, R. L., 66 Ship St.

RALEIGH, N. C,, 322 S. Harrington St.

READING, PA., 619 Spruce St

RICHMOND, VA., 301 South Fifth St.
®OROANOKE, VA 726 Fizst St., S. E.

ROCHESTER, N. Y., 240 St. Paul St.

@SACRAMENTO CALIF., 20ch and “R” Sts.
SALT LAKE CITY, UTAH 235 West South

mple St.
SAN ANTONIO TEXAS, 1201 E. Houston St.
SAN DIEGO, CALIF., The Electric Supplies

Dist. Co.
SAN FRANCISCO, CALIF., 260 Fifth St.
SCRANTON, PA., Penna. Elect’l Engineer-

ing Co.
SEATTLE, WASH., 558 First Ave., South
SIOUX CITY, IOWA, 1005 Dace St
SPOKANE, WASH., 152 So. Monroe St.
SPRINGFIELD, MASS., 46 Hampden St.
SYRACUSE, N. Y., 961 W. Genesee St.
TAMPA, FLA., 417 Ellamae St.
TOLEDO, OHIO, 812 Lafayettc St.
TRENTON, N. J., 245 N. Broad St.
TULSA, OKLA 303 East Brady St.
UTICA, N 11 Genesee St.
WASHINGTON D. C 6 “K” St.,, N. W
WATERLOO, IOWA 328 ]cﬂ'erson St.
WICHITA, KANSAS, 400 §. Emporia Ave.
WILMINGTON, DEL., 216 E. Second St.
WORCESTER, MASS., 24 Southbridge St.
YORK, PA., 143 S. George St.
YOUNGSTOWN, OHIO, Moock Elec. Sup. Co

/7~ ol 9¢&
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