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WESTINGHOUSE
TYPE RR-5 REGISTER REGULATOR
DESCRIPTION

The RR-5 Reglster regulator, Filg. 1, 1s a photo-elect®cc re-
lay, which, as shown 1n Fig. 2 may be connectedgto give var-
lous operating characteristics as needed by differnnt con-
trol applications. The register regulator 1s“equipped with
a relay operated from a grid glow tube. Asg8hown 1n Fig. 2
this relay may be made to operate 1f the 1llumination on the
phototube 1s elther 1ncreased or decreased, "By connecting
the equipment for either "impulse" or "statle" control the
register regulator will respond to eltherwastransient change
in 11lumination or to a permanent variatien in i1llumination.
The equlipment may be connected so thatithe grid glow tube

and reclay are energlized by a d-c. voltage or an a-c. voltage.
When d-c. voltage 1s ueed the relay will rcmain in the opera-
ted position regardless of subsequent”changes 1n phototube
11lumination.

As shown 1n Flg. 2 an eXxtermal solenold may be used
instead of the relay.

OPERATION

In Fig. 3 1s shown the schématic dlagram of connectlons.
The phototube, showndn dotted lines, 1s connected so that
when the 1llumination on the phototube 1s 1ncreased the
grid - cathode voltagenof the RJ-571 amplifler tube becomes
more negatlve and(themcurrent through the tube decreases.
Thils causes leads>0 t0 become more negative relative to
lead 37. The violtdge between 30 and 37 1s applied to the
grid circuilt of “the grid glow tube, provided terminals 5-6
are short-cifculted, If switch 1 1s 1n the "dark" position
the grid glowhtube will break down and carry current if the
11lumination,on the phototube 1s decreased. With switch 1
in the "Wight"™ position the grid glow tube will break down
1f the 1llumlnation on the phototube 1s 1ncreased. With
termindls, 5-6 open-circulted the grid glow tube cannot break
down regardless of the amount of 1llumination on the photo-
tube’

Theé pegsition of the Plug connected to A. determines whether
"ITmpdlse" or "static" control 1s used. When "impulse" con-
trol 1s used the equlipment responds only to a sudden trans-
lent coange in 1llumination, and does not respond to a grad-
ual change 1in 1light intensity, caused for example by lamp
voltage variations. When "static" control 1s used the
operation is controlled by a deflnitc value of 1llumination
on the phototube.

-3 -
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OPERATION - Continued

Depending upon the position of switch 2 elther a-c, or d-c.
voltage 1s applied to the grid glow tube. When a-c., 1is

used the tube will carry current only so long as the grid
voltage of the grid glow tube 1s more positive than required
for breakdown of the tube. When d-c. 18 used phe_grid glow
tube will continue to carry current regardless,of the grid
voltage untll the switch between 3 and 4 in the @hode cir-
cult 1s opened, thus de-energizing the tubefand“relay.

GENERAL APPLICATION

Mounting:

The RR-5 register regulator should be“mounted 1n a vertical
position, preferably in a locatlonfwilth no excesslive mech-
anical vibrations. The phototube housling, the light source
or the scanner may be mounted 1in,any position, although the-
lamp base should not be higher,than"the lamp filament 1in
order to prevent excessive heating of the lamp base.

Temperature Limits:

The RR-5 register regulatorywlll operate satisfactorily
with amblent alr tempematures between 50 degrees F. and 110
degrees F, when a KU-627 grid glow tube 1s used. When a
KU-6%6 grid glow tubeds used the ambient alr temperature
limits are O degrees, Fa,to 150 degrees F. The phototube
may be operated apmamblent 1n temperatures between O degrees
F. and 150 degrees /F\

A-C. Supply, Voltage

The maximum/vartdations in a-c. supply voltage should not
exceed + 20 per cent from rated voltage as given on the
name plate.®, To obtaln the best operatling results the a-c.
supply voltage should be kept as close to normal as pos-
sible., “If fhe a-c. supply voltage 1s varylng due to line
drop At/’Ls recommended to run a separate line from the sup-
rly,, source to the register regulator in order to improve
the woltage regulation.

A<C. Supply Volt-Amperes:

The volt-ampere burden of the RR-5 reglster regulator 1is

approximately 75 Va. when no solenold 1s appllied. When a
Solenold 1s used the solenold load must be added to glve

the total volt-ampere burden.
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GENERAL APPLICATION -~ Continued

Relay Contact Capaclty:

The current interrupting capacity 1s as follows:
Interrupting Capacity 1n Amperes
110 V., 220V, 440 Vv, 125 V. 250 V.

Contacts A-C. A-C, A-C, D-C. D<C.
One "Make" 20 12 7 2 oN7
One "Bresk" 10 6 3.5 1 0.4
Two "Make" j .. . : :
i1n series 30 20 10 B 1.0

* Reverse left hand statipgnary contact.

The continuous current carrylng capaeity of the relay con-
tact 1s:

"Make" contacts
"Break" contacts:

12 amperes
6 amperes

Operations per Minute of Rglay®

Maximum : 300
Recommended: 150

Load Circult Characteristic:

(A) A-C. Operations

The voltage acress terminals 1-3 with switch 2 connected
for a-c. operation 1s half wave rectifilcr voltage having

a crest value, O£, ,330 volts, The solenold or external load
must have sufficient reactance to limit the average current
between 3and 4 of Fig. 3 to 0.4 ampere 1f a KU-627 tube 1is
used or O\Mamperc 1if a KU-536 tube 1s used. These average
currentg should be read by a d-c. amperc meter. From Filg.
3 1t may,be seen that a Rectox rectifler 1s connected be-
tweenflyand 3. Thilis Rectox will tend to smooth out the
a=¢. rdpple caused by the rectified a-c. voltage 1n the
Toad@yc¥rcult 1if the reactance of the load 1s sufficiently
high and the load current is low. As the load current 1s
Incrgased above 0.1 ampere the flltering effect of Rectox
Is34rapidly decreases,

(B) D-C. Operation:

The load characteristic for d-c. operation 1s shown in Fig.
I of Fig. 2. From these curves may be seen that the aver-
age d-c. voltage decreases wilith increasing load current.
The load current as measured by a d-c. ampere meter must
not exceed 0.3 ampere if a KU-627 tube 1s used or 0.1 amp-
ere 1f a KU-636 tube 1s used.

-5 -
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ITI - GENERAL APPLICATION - Continued

(12)

(13)

Grid Glow Tube;

It 1is recommended that a KU-627 grid glow tube be used ex-
cept where the amblent alr temperature exceeds the limits
50 degrees F, to 110 degrees F. 1In that case, use the
KU—63% tube.

Sensitivity:

(A) Static Operation:

The sensitivity of the type RR-5 reglister regulator when
used with static control 1s 0.007 Lumenn, ‘This means that
the equlpment will operate satisfacterily® 1f the quantity
of 1light on the phototube 1s changed,between zero and 0.007
Lumen, The definition of Lumen_ 1is:

L = FC x A

where FC = 1llumination 1n foeotycandles
A = area 1n square fgef, of 1lluminated surface.

The area of the light sensitlwve cathode of the phototube 1s
approximately 1 square ilnchiand the amount of foot candles
to operate the equlpment orfthe sensitivity expressed in
foot candles 1s therefore

0.00%

FC = ! 1l foot candle
—_ 1% —

If an aperturetA; square inches 1s used 1n front of the
phototube thewamount of foot candles will be

1

It should be noted that A, nust be less than the area of
the photfotube cathode. The sensitivity values as gilven
abevejére based on the assumption that the 1llumination on
the phototube 1s changed between zero and 1 foot candle.
Ifgthev1llumination 1s changed from for example 10 to 11
foot 4candles at normal a-c, supply voltage, the 1ilumination

1¥Tmits will decrease 1f the a-c, supply voltage 1s decreased.

For this reason 1t becomes necessary to consider the mini-
mum and maximum 1llumination at minimum and maximum a-c.
supply voltage, and to make sure that the minimum 1llumina-
tion at maximum a-c, supply voltage 1s at least 1 foot
candle lower than the maximum 1llumlination at minimum a-c.
supply voltage. N
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IIT - GENERAL APPLICATION - Continued

(B) Impulse Operation:

When 1impulse operation 1s used the RR-5 register [rega-
lator will operate on a variation in light of 0.015
Lumen corresponding to 2-foot-candle illumination on
the phototube. The time during which this change 1n
11lumination occurs must not .exceed 0.1 second.

(14) Speed of Response:

When the grid glow tube 1s connected for azfcnoperation the
11lumination on the phototube must remain ehanged during two
cycles of a-c. supply voltage 1n order towgperate the relay.
When d-c. operation 1s used the relay oxn, solenoid will oper=-
ate, 1f the 1l1lumination on the phototube™wremains changed
during a time interval of 0.0002 secendsyy provided the
length of phototube leads does not exceed 6 feet., If longer
leads are used the response will be BSrower due to the time
lag caused by the capacity between the leads.

(15) Phototube Housing:

The SK-60 phototube should beymounted in a phototube housing,
for example as shown in Fig, 1 %(Price List 18-315). This
phototube housing 1s of the general purpose type and does
not have any aperture inl fromnt of the phototube, The photo-
tube housing shown 1p"Riz( 3 (Price List 18-315) 1s equipped
with a 1/2" x 1/16"{aperture and is particularly suited for
register control app¥cations as cutlined in paragraph 18.
The phototube shouldybeyconnectecd to the RR-5 control panel
by means of cablegPP3%¢129. For high speed response (0,01
second or fastaer), theé¥length of the phototube leads must

not exceed 6 feet. WFor other applicaticns the phototube
leads should ngt be longecr than 25 feet. The phototube leads
should be enchosed in a grounded metallic conduilt, and there
mist be no @them leads in this condult,

(16) Light Souncéss

A varietyn,of light sources with different foot-candle char-
actenfstics are shown 1n Price List 18-316, By using the
dadta glven 1n paragraph 13 the maximum operating distances
for static control with various 1light scurces are found to
begas, fcllows:

MAXIMUM OPERATING DISTANCES

Style Style Style Style Style Style
829396 845186 831706 831704 854118 822109 4o 60 100
Light 829397 843187 Watt Watt Wett
Source Type D Typs E Type F Type G Type H Type XK Lamp Lamp Lamp

Distance
from light 25° 80! 251 251 40! 25'  6.,3' 7.8' 10!
source to

phototube, 7
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(17)

IV
(18)

Light Sources - Continued

The type J light source gives an illumination of approximate-
1y 15,000 foot candles at a distance 3/8 inch from the™low=
er end of the snout of the housing. The diameter of the beam
of 1ight 1is approximately 3/8 inch.

Scanners for Reflected Light:

Two scanners for reflected 1light are shown 1in Flg\\7 and

Fig. 8 of Price List 18-315, The scanner in ‘Eig.s8 which
should preferably be used has a broad lightsbeam, approximate-
1y 3/16 in. x 5/16 in. The scanner in Figl 7 has a concen-
trated beam approximately 3/32 in. x 1/4 4n.

REGISTER REGULATOR APPLICATIONS

General:

When the RR-5 register regulatopr,18 sised to control the reg-
ister of paper or some other materialy a spot should be
printed on the materlal and should be used as the register
mark. When the material 1s transparent, as for example
cellophane or glassine papery . a dark spot should be printed
on 1t and the type J light souree and type D phototube hous-
ing should be arranged on opposite sides of the material so
that the spot 1interceptsthe beam of 1light projected on the
phototube. When the materlal 1s non-transparent a spot with
a color contrasting fhe) co¥ér of the paper should be printed
on the material and g, type E or type F scanner for reflected
light should be used,

Color of Printed Spotu

The spot should preferably have a color which differs photo-
electrically as“wmeh as possible from the color of the paper.
If the colorfofiythe paper 1s white or light yellow the spot
color shoulkd“be black or dark blue. Red colors or colors
with red components give approximately the same phototube
responsefas .white, light yellow or light blue. Red color
should therefore not be used as a "dark" register mark. If:
the coX¥6r, of the paper 1s black, dark blue or brown, a yel-
low, white or red spot may be used. The color combinations
which may be used 1n reglister control applications depend
upon the maximum speed of the paper, the length of the photo-
tube lJeads, and maximum variation in 1line voltage. Even
though two colors may look similar to the human eye, they
may glve different response when viewed with a phototube.

For this rcason 1t 1s not practicable to give definite oper-
dting limits for various color combinations, It 1s therefore
recommended that, before using color combinations which are
not sufficlently contrasting, the color response be measured
by scanning the two colors with the phototube and observing

-8 -



N

'

(19)

(21)
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(23)

(k)

Color of Printed Spot - Continued

the deflection on the milliampere meter of the RR-5 register
regulator when the equipment 1s connected for "static"{con-
trol. If the difference 1n millilampere meter deflection

for the two colors exceeds 0.3 milliampere, the colors may
be used for register control applications.

Size of Printed Spot:

The size of the printed spot should be 1/16" mide, or more in!
the direction of travel of the paper, The length of the spot
should be 1/2 inch plus the maximum sideways movement of the
paper during normal operation.

Impillse or Statlic Control:

Either "impulse" or "static" controlffmay“be used for register
control applications, Because the eallibration of the equip-
ment 1s not affected by a-c. line woltage variations or by
varliations 1n paper color 1f impulse“eontrol 1s used, the
"impulse" method of control i1s“r&eommended.

Maximum Paper Speed:

The moximum permlissable papér Spced depends upon (1) the
difference between paper eolor and spot color, (2) the length
of the phototube leadd, andp’(3) 1f "static" control 1is used
the variations 1in a-¢§ supply voltage. If a black spot on
white paper 1s used“a maximum paper speed of 1500 feet per
minute may be used, previded the length of the phototube
leads does not excgedWb feet, If the lead length 1s in-
creased the maximum (paper speed willl decrease, If the
"static" indicatdoneby the milliampere meter (between paper
color and spot,.celor) is 0.5 milliamperes, and the length

of the phototub&,leads does not exceed 6 feet, a maximum
paper speed ,Of 600 fcet per minute may by used.

Selector 7" LImit Switches:

As showymwin"Filg, 2, selector or limit swltches are used for
the ,purpdése of closing the grid glow tube, grid control cir-
cuit B-6Gmdr to interrupt the anode circuilt 3-4, These
swlteghes, may be 1n the form of cam-operated contacts designed
te 8ulh any particular applicatlion or may be comrmtator type
switches as indicated in Filg. 2. In elther case it 1s im-
portant that the switch be designed so that the insulating
resistance between switch segments, or between segments and
griound 1s at least 10-million ohms. A commtator type switch,
designed for this application, 1s shown in Fig. 4

INSTALLATION

Before i1nstalling the RR-5 register regulator read para-
graphs 5 to 23 of this instruction book, then install equip-
ment as shown 1n Fig. 2.

-9 -
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VI - ADJUSTMENTS

(25)

(a)
(o)

(c)

(e)

Insert RJ-571 amplifier tube and grid glow tube 1m théir
sockets and connect clips to top of tubes,

Turn on a-c. power and allow unit to warm up for five
minutes.

"Static" Control:

If upper right hand switch 1is in "DARK"gpoSition, and
the 1llumination on the phototube 1s maximam, turn pot-
entliometer to zero position. Turn potentiometer slowly
clockwise until tube breaks down. Qbsérve reading of
milliampere meter at tube breakdown.& . Turn potentiometer
counter-clockwise untll milliamperemeter reading is de-
creased 0,2 milliampere.

The grid glow tube should new be dé-energlized. De-
crease the 1llumination on the, phOtotube. This should
energlze the grid glow tube.

If upper right hand swit¢h 98 in "LIGHT" position and
the 1llumination on thefphetotube 1s minimum, turn
potentiometer all 1n clockwlise. Turn potentiometer
slowly counter-clockwise until tube breaks down., Ob-
serve reading of milliampere meter at tube breakdown.
Turn potentlometer jeloekwise until the milliampere
meter reading isyincreased 0.2 milliampere.

The grid glow tube should now be de-energlzed. Increase
the 1l1luminatdomyon the phototube. This should energlze
the grid glow tube.

The poténtlemeter adjustments outlined 1n preceding
paragraphshare sultable 1if maximum sensitivity 1s need-
ed. Jdf“the varliation 1n light 1ntensity 1s considerable
1t maya\be preferable to adjust the potentiometer as
follews;

With mfnimum 1llumination on the phototube adjust the
potentioneter until the grid glow tube breaks down, and
observe the potentliometer position. Repeat the test
with maximum 1llumination on the phototube. Make final
potentiometer position adjustment midway between the
two obscrved potentlometer positions.

E

“Ihpulé@"'éantraié

When "impulse" control is used the adjustment should be
made as follows:

- 10 -
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(e) "Impulse" Control - Continued

If upper right hand switch 1s in "Dark" position turn
potentlometer clockwilise from zero untll grid glow tube
breaks down and observe the¢ milllampere meter reading
at breakdown. Turn the potentlometer counter-clockwise
while the milllampere meter current 1s redulcedn0.2
milliampere.

If upper right hand switch 1s in "LIGHT! pesition turn
potentliometer from 100 untll grid glow tube breaks down.
Observe reading of milllampere meter aty\breakdown. Turn
potentliometer clockwlise untll mililllampere mcter reading
1s 1increased 0.2 millliampere.

IMPORTANT

KEEP MILLIAMPERE METER SHUNT\SWITCH CLOSED EXCEPT WHEN
TESTING EQUIPMENT.

VII - TESTING

(26) RJ-571 Tube:

(a)

(b)

Observe that the tube fllament 1s glowing when the tube
1s energlzed. Iffthe fidament 1s not glowlng rcplace
the tube.

With phototube dawk,¥or preferably removed from 1ts
socket, adjustfthe potentiometer to give 0.4 milliampere
RJ-571 current./ The potentiometer should now be ap-
proxlimatelygat ,the 55 position. By moving the poten-
tiometer4? divisions, the milliampere meter reading
should change™from 0.4 to at least 0.3. If this does
not ohtailn replace the RJ-571 tube.

(27) Grid Glow Jubés

The gridmglew tube should be replaced with a new tube 1f
with switch 1 in the "DARK" positicn and terminals 5-5 closed
1t lsynecessary to change the RJ-571 current more then 0.1
midllampere in order to cause the grid glow tube to break

down,

and prevent 1t from breaking down.

(28) If any faulty or erratic operatinn 1s observed, first make
sure that terminal 7 1s properly grounded. Disconnect ex-
ternal leads to terminals 1 to 6 and a-c. and measure the
resistance between each external lead and ground. This re-
sistance must be 5-million ohms or higher.

- 11 -
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VIITI- RENEWAL PARTS

Name

RJ-571 Amplifier Tube
KU-627 or KU-636 Grid Glow Tube
SK-60 Phototube
Milliampere Meter
Potentiometer 20,000 ohms
Toggle Switch 2 P. D.T.
Toggle Switch S,P. S.T.
Socket U4-prong

Socket 5-prong

Capacitor

Rectox, small

Rectox, large

Transformer, 115/230 V., 60 cycle

Transformer, 220/440 V., 60 cyc
Resistor, 13000 ohms

Reactor

Resistor, 5 megohms

Resistor, 1 megohm

Resistor, 10,000 ohms
Resistor, 500 ohms
Capacitor 0.01 MF
Grid clip for KU tu

Grid clip for RJ-5 e
Relay with coil fo cle
0‘~Si ’

4

Resistor, 0.25 megohm \
Resistor, 0.1 megohm

- 12 -
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799952
943634
1014540
829334
799907
1009784
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;.lllminac!,on and selsctor switoh poeition until push button FB
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suitoh 1e opened, regardlees of further changee in phototube
illumipation,
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Supersedes PR!CE LlST 18-315

:;:::a June 8, 1934 Effective November 18, 1935

WESTINGHOUSE INDUSTRIAL MOTORS AND CONTROLLERS

. PHOTOTUBE HOUSINGS AND SCANNERS

FiG. 4—TypE H CoM-

PENSATED SCANNER FOR F1G./ 5—TvPE G COMPENSATED
REFLECTED LIGHT. SCANNER FOR TRANSMITTED LIGHT.
P1G. 1—Tyris A AND B FiG.2—TyrE C F1G.3—TvyPE D
GENERAL PURPOSE PHOTOTUBE PHOTOTUBE CoMPLETE COMPENSATI®N BOR VARIATIONS IN BACKGROUND COLOR OR
P}f{(m‘orum: HousiInG. HousiNg. GLOSSINESS AND FOR LINE VORTAGE 18 OBTAINED BY UNIQUE CircCUIT,
OUSINGS.

e 77—

8

T

24— ¢ of Spot
i /

L 7 . l 5 __ e e 7 J—
I 73 ' l ~ 6[5 i’} !, ‘5 «'\J / ; -; /X‘ i ﬁ,‘/‘i
° o o e N N A N L L el 3‘ S
® © o L PIRSL @ Mi L
qo 2 3 - Lo ! A W 8 B g
27l o ) b - ™
8 ©® i : 3 F1G. 8—Typg F REFLECTED
! ° LIGHT SCANNER.
y steaas G| J  TEU | ;
2% Lon ) I J
g Paper Level |4 ‘E_Z" A .,__/?5/74 Agorox.
F1G. 6—TyrPE H REFLECTED LIGHT SCANNER. 33_2
F1G, 7—T¥pE B REFLECTED i+
LIGHT JSCANNER. -
!
TABLE 1—PHOTOTUBE HOUSINGS ,!
‘ L
Style Price 5}3/'
Without) Aé)prox Incl.
e Tubes hip. Tubes
Type Description @ Wwt. ] e LR
A General Purpose, with 10 Ft. leads 831 710 5 $19.00
B Splash-Proof, with 10 Ft. leads 831 708 5 21.00
C Used Where Space is Limited, no leads 854 117 4 23.00 e
D For Close-Up Work, 10 ft{leads @849 083 4 23.00

Stocked w-2

‘When leads longer than 10 ft. are desired,and may be used with the Photo-Troller, add a separ- Lhe Type D Housing is similar except that the
ate item specifying desired lengthlof leads PDS-5344. This does not apply to Table 2. Cable light admittance cylinder is reglaced by a plate
$0.15 per foot W-2Z for length over'10)feet. having a plain aperture. e horizontal di-
mensions are reduced approximately 2 inches.
The general overall dimensiens of the type C
Housing are: Height O.A. 8}5; Width O.A. 2’%;

% Phototube 18-030, Type SR-50 or SK~60 Must be)Ordered as SeparateItems. Omission Price $7.00. . 9—TypEs A AND B PHoTtoTUBE HOUSINGS
@

TABLE 2—SCANNERS Depth 0.4, 334"
= ORDERING INSTRUCTIONS
gtyte) | Price Tusss REQUIRED Phototube Housings consist of hous-
Type Description Withoitt| Incl Ship.  ing complete with an 18-030 Photo-
Tl&)es Ttges No. | Class Type Description wt. ltuie SP;yle Nv:lmbers do ot include
T | Refictted Light 1856 471 [$40.00) 1 | 18-030 | ® Phototube s Phototube, and a separate item for SR-
f‘z"‘?ﬂ' g:am 1 | 18-050 | 856 455 Lamp / 50 or SK-60 must be entered on order.
. leal . .
F | Reflected Light{ | 850 679 | 40.00] 1 | 18-030 ® Phototube Prices include Phototube.
P{Offdliffsm 1 | 18-050 | 856 455 Lamp }4 Scanners consist of light-source, lens
G | Transmitted Light [©856 424| 93.00; 1 | 18-010 | RJ-550 Amplifier | system, phototube mounting and tubes
' C'f }'é"f“sgted % 13-8533 5'5%'225 phﬁmtube t7 as listed in Table 2. Tubes and lamps
1 .deads — amp ] “e
H | Reflected Light  |@850640| 93.00{ 1 | 18-010 | RJ-550 Amplifier ] must be entered as separate itemsaccord-
Compensated 2 | 18-030 | SR-50 Phototube 7 ing to Table 2, since they are not in-
12 ft. leads 2| 18-050 | 856 455 Lamp f cluded in scanner style number
’ @ When ordSering, §nter a separate item for tubes as listed, since they are not included in When Ordering—Specify: (1) Class
Scanner Style. or omission prices on tubes see Price List 18-060. -
. ® Either SR-50 or SK-60 tubes may be used depending upon application. 18 31.5’ <2) Type, ©) Style. and (4)
@ Stocked. Application.
General changes since previous issue.
Westinghouse Electric & Manufacturing Company Ww-2
Org, B, Y. Cust. B, S, Y (¥) East Pittsburgh, Pa. (OvER)

Every House Neeps WESTINGHOUSE



18-315 PRICE LIST

PAcGE 2

WESTINGHOUSE INDUSTRIAL MOTORS AND CONTROLLERS

PHOTOTUBE HOUSINGS AND SCANNERS—Continued

PHOTOTUBE HOUSINGS
APPLICATION

18-315 Phototube Housings are general
purpose industrial devices for use with
18-316 light sources, and are for the
purpose of supplying a socket and
housing for phototubes when mounted
separately from the photo-electric con-
troller or Photo-Troller, on an extended
lead, or on the controller cabinet.

INDIVIDUAL CHARACTERISTICS

Type A—is a cast aluminum housing
for general purpose applications. When
mounted directly on the Photo-Trollers,
it assumes the form of a turret and can
be readily turned on its mounting to
face any direction required, thereby
making it possible to mount the Photo-
Troller in any convenient position with-
out regard to the direction faced by the
phototube. When the phototube is to
be mounted separately from the Photo-
Troller cabinet, and not more than 10
feet away, the housing with the 10-foot
leads should be ordered.

Type B—is identical with the type A
with 10 foot leads except that it is ar-
ranged for mounting in applications
where it must be splash-proof.

Type C-—consists of a sheet metal
housing developed for indoor applicd-
tions -where space limitations require
a housing which is not in excess ofgtwo
inches in width.

Type D---comprises a cast*aluminum
housing similar to that used aith\type
A except that the lightladmittance cyl-
inder through which the“light enters
is replaced simply by a flat plate in
which a window isjmounted so that the
phototube may be placed closer to the
material viewed. The glass window

Printed tn U. 8. A.

prevents any collection of dust or dirt
in the housing and may be used for a
surface over which such materials as
paper, cellophane or cloth may pass
in cutting applications.

INSTALLATION

Phototube Housings may be located
in any convenient position and loca-
tion where mechanical vibration is not
so great as to mechanically cause damage
and must be rigidly mounted to insure
constant alignment with the light beam.
While the housings may be mounted up
to the maximum distances from_the
cabinets indicated in the Photo-Troller
Price Lists, they should be mountedjas
near as possible to reduce theglength of
lead which must be composedyof “the
cable recommended and rum) without
other wires in grounded comduit. It'is
absgolutely necessary that leads” as
specified be used with this €éguipment.

These Phototube Hoéusings must not
be operated in an_ambient temperature
above 160°F.4 It ‘they\are subject to
radiant heat as #grom hot metals,
special coolinghor heat filters may be
requested.

SCANNERS
APPLICATION

18-315" Scanners are a combination
of “light source, lens assembly, and
phototube mounting for applications
requiring scanning or viewing moving
material for controlling its motion.
These equipments are especially de-
signed for controlling the cutting of
paper, cellophane, and similar material
in accordance with advertising matter
or other printed designs.

INDIVIDUAL CHARACTERISTICS

Type G—is equipped with two photo-
tubes, two lamps, and one amplifier

tube so connected that the difference in
response of the two phototubes feeds
into the single amplifier tube enabling
the equipment to autématically com-
pensate for differences ifi” glossiness or
polish of the paperpor material being
scanned and at the,sameytime providing
great sensitivity. / Purthermore, com-
pensation isprovided for changes in tube
characteristics,jvariations in line voltage,
and other, factors which ordinarily
seriously, affeet” the operation of such
equipmentQunless balanced out. The
practi¢e of mounting the amplifier tube
in the scanner also increases the sensi-
tigity, dnd stability of the equipment.
Thegdleads to the scanner should be
installed in separate grounded conduits.
The cable supplied with the scanner
must be used in order to reduce the
capacity between leads and to make
sure that the resistance to ground is
high.

Type H—This equipment is identical
in operation to Type E, but is to be
used when the light is transmitted
through the paper rather than reflected
from it.

Type E—comprises a single lamp,
lens system and phototube mounting
and is to be used for reflected light ap-
plications where a simpler equipment
than the compensated type is required.

Type F—also consists of a single
lamp, lens system and phototube and is
for reflected light applications where a
slightly larger beam or spot of light is
required.

INSTALLATION

Scanners should be mounted rigidly
in a location as free from vibration as
possible and near the Photo-Troller to
reduce the length of leads. These scan-
ners must not be used in an ambient
temperature above 125°F.
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MoTors AND CONTROLLERS
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¥16. 2—TypE E, LOoNG-
RANGE LIGHT SOURCE.

F1G. 1—TvyprE D, LIGHT SOURCE

ORDERING INSTRUCTIONS

When Ordering

Specify: (1) 18-316, (2) type, (3) des-
cription, (4) style number, (35) volts,
(6) cycles, and (7) give application.

Note—For special applications wheére
listed light sources will not fill_require4
ments, refer to Works, giving complete
details including illumination réquire-
ments in foot candles,qdistance from

i
N FiG. 5—TyrE H, Con-
PACT LIGHT SOURCE

LIGHT SOURCES

F16. 3—=TyPE F, GENERAL
PURPOSE ‘LIGHT SOURCE

light souree %o, phototube, atmospheric
cofiditions‘and application.

Lamps=Types D, F and G light
sofircesdare supplied with 6-8 volt, 32
candle-power lamp. Spare lamps should
be ordered as 18-050, Style 842108 at
$380 W-31.

Types E, H, J and K light sources are
supplied with a 6 volt, 5 ampere lamp
especially designed for light source ser-
vice. Spare lamps should be ordered as
18-050, Style 849085 at $1.65 W-31.

FiG. 4—TyPE G, SPLASH-
Preor LIGHT SOURCE

Fic. 6—Typre J, CoN-

CENTRATE® BEAM
LIGHT SOURCE

N TABLE 1
Min. Dist. APPROX. Dia.
From Lens OF BEAM
Sty%e POwER SUPPLY AtB Which 0 Shiooingl  Price
iptl Inel eam t ipping| ri
Type Description % ::!:lp Converges lco n»fz:ging | ‘1%0 Wbt Trice
To a Point Point Feet Lbs. Lamp
Volts Cycles Watts
G , wi T fors 829 396 115/230 25-60 21 3" % 10’: 11 $24.00
B mZ?frallng‘éz)eooS:ly.w“h rns 829 397 220/440 25-60 21 3" b7 16 11 24,00
B Hi ity, th - 849 186 115/230 25--60 35 Inﬁnity 5:’ 18 27.00
E | High Intensity, with \Transior-| ®ess 187 | 200440 | 25-60 35 | Infinity 5 18 27.00
F General Purposé. LfAdodr only. @® 831 706 @s5.5 |®a-c.ord-c.| 18 37 o 10” 4 15.00
G Splash-Proefs, Indeoronly. 831 704 @5.5 |®a-c.ord-c.|] 18 3” M 107 4 16.50
H 2" Wide. Indoermonly 854 118 @6 ®a-c. or d-c.; 30 Infinity 6" 4 19.00
J Concentrated Beam. Indoor only.| ®849 084 ®6 ®a-c. or d-c.| 30 1 Foa 4 19,00
K Generdl Purpo§e. Indoor only. 882 109 @6 ®a-c. or d-c.| 30 3" b744 10" 4 18.00
@ Stocked.
@® Connect to any Class 18-310 Photo-Troller except Types LR & LT, . .
* @® Connett to any Class 18-311 Photo-Troller. May also be used with 18-310 RH, RK, and RL Photo-Trollers if ordered similar to Style

except to have 6-8 volt, 32 Candlepower lamp, Style 842108 with $0.30 W-31 price omission.

NOTE: All light sources except Type J can be supplied with an Infra-red Filter to obtain an almost invisible light beam.

for Type E; $2.00 W-2 for other types.

Geéneral changes since previous issue.

Westinghouse Electric & Manufacturing Company

Org. B, Y. Cust. B, S, Y (v)

East Pittsburgh, Pa.

EveEry House NEEps WESTINGHOUSE

Priceaddition $10.00 W-2

w-2
{OvER)



18-316 PRICE LIST
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WESTINGHOUSE INDUSTRIAL MoOTORS AND CONTROLLERS

CHARACTERISTICS

Type D—consists of Type F Light
Source mounted on cabinet which en-
closes transformer.

Type E—Extremely powerful beam
for long range work.

Type F—Compactness and adapt-
ability. May be mounted on Photo-
Troller cabinet or on rigid or flexible
conduit.

Type G—-Similar to Type F except
made splash-proof by use of suitable
gaskets and glass window.

Type H—For use where mounting
space is at a premium.

Type J—Produces a small, intense
and highly concentrated spot of light
for accurate close-up work.

DISTINCTIVE FEATURES

Installation costs reduced by elimi-
nating transformer on many types.

High efficiency obtained by con-
venient and positive focusing adjust-
ments.

Adaptability to application assured
by wide selection of types.

Installation simplified by standard
conduit fittings or knock outs.

Lamps are easily replaced without
disturbing the adjustment of focus.

APPLICATION

18-316 Light sources are for the pur-
pose of supplying a beam of light for
actuating industrial type photo-electric
controllers and light relays. They are
especially adapted for Westinghouse
18-310 and 18-311 Photo-Trollers.

The proper light source for operating
the photo-electric controller when J6eat-
ed at a convenient distance from the
phototube should be selected fromiFig«
7. It is recommended that @s great an
excess of illuminationas practicable be
provided. The minimumy illumifation
required for the operation ofgWesting-
house Photo-Trollers i§ listed in Price
Lists 18-310 and 18:311.

When the light beam must pass
through a dusty atmosphere or material
that is light absorbing, such as water
or glass, the illuminating values as
shown in Rig. 7 should be decreased by a
percentage \which is a conservative
estimatejof the per cent absorption of the
atmosphere or material,

When the light beam must be re-
flected), from some surface before it
reaches the phototube, the illumina-

LIGHT SOURCES—Continued

1 P
TYPES DFEGK TYPEHH TYPEE
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FI1G. 7—ILLUMINATION)INTENSITIES OF VARIOUS TYPES O LIGHT SOURCES

tion values as shown in Fig. 7 must’be
multiplied by the reflectionieoefficient
of the surface to obtaifi amyestimate of
the illumination that(will be¥available
at the phototube.

When an ififra-red filter is used for
supplying an“invisible beam of light,
the illumination values shown in Fig. 7
will be reduced‘to approximately 1{q of
the value$ shown.

INDIVIDUAL CHARACTERISTICS

Al light/ sources except the Types D
and E%are designed to receive power
fromthe Photo-Troller, or a separate
transformer. These two types built for
supplying their own power, have their
own transformer, and may be used for
Photo-Troller applications where it
would not be practical to run leads from
the Photo-Troller to the light source.

Type D—consisting of a cast alumi-
num lamp housing which may be
mounted separately or on the sheet metal
transformer box, is a general purpose
indoor light source operated directly
from an a-c. power supply rather than
from transformer taps of the Photo-
Troller. Provision is made for con-
venient focussing of the light beam.

Type E—is the most powerful light
source and is particularly adapted to
applications where the operating dis-
tance is necessarily large. Like the
Type D, it also is operated directly
from an a-c. power supply. As it has
a lg inch thick sheet metal cabinet

adequately gasketed, it is suitable for
indoor or outdoor application. A
3-inch diameter, 4 inch focal length
lens is used for concentrating the light
from the lamp.

Type F—is very compact consisting
simply of a cast aluminum lamp housing.
Unusual versatility of application is
provided by its design which permits
it to be mounted directly on the Photo-
Troller cabinet or on 13 inch flexible
or rigid conduit shaped to meet the in-
dividual application. A lens slide locked
by a thumb screw provides convenient
adjustment of the focusof the light beam.

Type G—-is similar to Type F, but is
splash-proof.

Type H—consists of a sheet metal
lamp housing and was developed for
indoor applications where space limi-
tations require a light source which is
not in excess of 2 inches in width.

Type J—comprises a cast aluminum
housing and a special fixed focus lens
system which gives a concentrated beam
of high intensity for accurate close-up
work where the distance between the
phototube and light source does not
exceed 2 inches.

Type K—is essentially the same in
appearance and dimensions as the Type
F, but has ventilating holes in the sides
like the Type J to provide for the greater
heat dissipation necessitated by the
more powerful lamp. It is especially
suited for general purpose use with the
Class 18-311 Photo-Trollers.

Printed in U. S. A.
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WESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY

*AKRON, OHIO, 106 South Main St.

‘ALBANY N. Y., 456 No. Pearl St.

3 ALEXANDRIA, VA, 121 Francr Ave

ALLEN WN, PA., 522 Mb?

‘APPLE{?N WISC., 1708 Drew St., P.O.
Bo:

tAPPLETON, WISC., 1029 So. Quta mle St.

% t*ATLANTA, GA., 426 Marietta St., N. W.

xATTIC
"BAKERSE[ELD CALIF,, 2224 San Emedio St.
*BALTIMORE, MD., 118 E. Lombard St.
BALTIMORE, MD., 501 East Presson Road
BALTIMORE, MD., 40 S. Calvert St.
*BEAUMONT, TEXAS, 2293 Broadway Ave.,
P. O. Box 2367
*BINGHAMTON, N. Y., Suite 704, Marine
Midland Bldg., 86 Court St.
*BIRMINGHAM, ALA., 2030 Second Ave.
*BLUEFIELD, W. VA., 208 Bluefield Avenue
$BOISE, IDAHO, P. O. Box 1597
*BOSTON, MASS., 10 High St.
t s BOSTON, MASS., 12 Farnsworth St.
*$BRIDGEPORT, CONN., Bruce Ave. & Sey-
mour St.
@*BUFFALO, N. Y., 814 Ellicott Square Bldg.
t% BUFFALO, N. Y., 1132 Seneca St.
*BURLINGTON, IOWA, 1708 River St.
@*BURLINGTON VER.. 207 Park Ave.
*BUTTE, MONTANA, 129 West Park St.
#BUTTE, MONTANA 742 Bryant Ave.
'CANTON OHIO, Market & Tuscarawas Sts.
@O*CEDAR RAPIDS, IOWA, 813 18th St., S.E.,
P. O. Box 148
*t $«CHARLOTTE, N. C,, 210 East Sixth St.
*CHARLESTON, W. VA., 107 Oakmont St.,
P. O. Box 865
‘CHATTANOOGA TENN., 536 Market St.
*CHICA ILL., 20 N. Wacker Drive
fﬂCHlCAGO ILL., 2211 W. Pershing Road
xCHICOPEE FALLS, MASSACHUSETTS
*t K CINCINNATI, OHIO, 207 West Third St.
*tx § CLEVELAND, OHIO, 1216 West Fifty-Eighth

St.
§COLUMBIA, S. C., 912 Lady St.
*COLU MBUS OHIO Gay & Third Sts.
*DALLAS, T 259 Browder St.
s DALLAS, TEXAS 1712 Carter St.
*DAVENPORT, IOWA, 206 E. Second St.
*DAYTON, OHIO, 30 North Main St.
*DENVER, COLORADO, 910 Fifteenth St.
# DENVER, COLORADO, 1700 Sixteenth St.
ENVER, COLOR ADO herokee St.
DENVER COLORADO, Gas & Elec. Bldg.
xDERRY, PA.
*DES MOINES, IOWA, 523 Sixth Ave.
*t $ DETROIT, MICH., 5757 Trumbull A ve.
*DULUTH, MINN., 10 East Superior St.
x #EAST PITTSBURGH, PA.
@O*EL PASO, TEXAS, Oregon and Mills Sts.
$ EL PASO, TEXAS, 450 Canal St.
§EL PASQO, TEX., % Zork Hdwe. Co., 309 N.
El Paso St.
@©* 8 tEMERYVILLE, CALIF., 1466 Powell St.
xEMERYVILLE, CALIF., 6161 Green St.

Where address and P. O. box are both givea) sendymail to P. O. box, telegrams to address indicated,

Business Addresses
Headquarters, Pittsburgh, Pa.

*ERIE, PA., 1003 State Sr.

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

*FAIRMONT, W. VA 602 Clev:land Ave.
FARGO, N. D., 520—3rd A

*FORT WAYNE IND., 1010 Packard Ave.
*EORT WORTH TEXAS, 501 Jones St
*FR6§§NO CALIF., 872 Peralta Way, P. O. Box

*GARY, IND., 701 Washington St.
'GI}QAND RAP[DS MICH., 507 Monroe Ave.
*GREENSBORO, N. C., 108 S. Park Drive,
P. O. Box 1828.
*GREENVILLE, S. C., West Earle St.
*HAMMOND, IND., 235 167th St.
@*HARTFORD ONN., Main & Pearl Sts.,

P. O. Box 745

*HONOLULU T. H., Hawaiian Elec. Co. Agt.

*HOUSTON, TEXAS, 1314 Texas Ave.

# HOUSTON, TEXAS, 2313 Commerce Ave.
HOUSTON, TEXAS, 2315 Commerce Ave.
HOUSTON, TEXAS, 611-15 Petroleum Bldg.

®* $HUNTINGTON, W. VA., 1029 Seventh Ave.
®tHUNTINGTON, W. VA, 209 Ninth St.

*INDIANAPOLIS, IND,, 137 S. Penna. Ave.
INDIANAPOLIS, IND., 551 West Merrill St.
ISHPEMING, MICH., 433 High St.

#ACKSON, MICH., 212 West Michigan Ave,

*lJOHNSTOWN PA 47 Messenger St.
IOPLIN, MO, 420 School St.

*KANSAS CITY, MO., 101 W. Eleventh,St.

(0} IKANSAS CITY, MO., 2124 Wyandotte St
KNOXVILLE, TENN., Gay & Clinch St.
xLIMA, OHIO

*LITTLEROCK, ARK., 1115 West,24th St.

§LITTLE ROCK, ARK., % Fories BrospHdwe.,

2nd & Rock Sts,
*t ¥ LOS ANGELES, CALIF., 420)Sos San Pedro St.
®*LOUISVILLE KY., 322 West Broadway.
*MADISON, WISC., 508 EdgewondrAve.
xMANSFIELD, OHIO, 200 East FifthiSt/

“MARSHALL, TEXAS, 504\Nathan St.

*MEMPHIS, TENN., 130.Madlson Ave.

*MIAMI, FLA., 1036 N 4Miami Ave,

'MILWAUKEE WISQCL 546 North ‘Broadway

tMILWAUKEE, WISC.,, 1669 NjWater St.

*t *MI}E’TEEAPOLIS MINN 2303 Kennedy St.,

*MONROE{LA., 1301 N. Fourth St.
@*NASHVILLE, TENN., 219 Second Ave., N.

*NEWARK,N. J4 1180 Raymond Blvd.
t ¥ NEWARK, N. J., Haynes Ave. & Lincoln

Highwa

xNEWARK,N. }., Plane & Orange St.

*NEW HAVE LCONN, 42 Church St.

t*NEW/ORLEANS; LA., 333 St. Charles St.

% NEW ORLEANS LA., 527 Poydras Sc.

*NEW YORK, N. Y., 150 Broadway

{NEW YORK, N. Y., 460 West Thirty-Fourth St.

*NIAGARA FALLS, N. Y., 205 Falls St.

*NOREOLK, VA., 254 Tazeweli St.
@‘OléLAHOMA CITY,OHLA., 120 N, Robinson

t.

# OKLAHOMA CITY, OKLA,, Third & Alie Sts.
*OMAHA, NEB., 409 South Seventeenth St.

§OMAHA, NEB,, 117 N. 13th Sr.
*PEORIA, ILL., 10% E. State St.

*{ sPHILADELPHIA, PA., 3001 Walnut St.
*PHOENIX, ARIZONA, 11 West Jefferson St.
xPITTSBURGH, PA., Nuttall Works, 200 Mc-

Candless Ave.
1*PITTSBURGH, PA., 306 4th Ave., Box 1017
#{tPITTSBURGH, PA,,.543 N. Lang Ave.
*PORTLAND, MAINE, 142 High St.
*PORTLAND, OREGON, 309 S. W. Sixth Ave
tPORTLAND;OREGON, 2138 N.Interstate Ave.
$PORTLAND,"“©OREG@®N, 720 N. Thompson

St.

*tPROVIDENCE, R. 1.)16 Elbow St.
*RALEIGH, N. C3,803 North Person St.
§RALEIGH, N. C,;'P. O. Box 443.
$READRING, (PA. /619 Spruce St.
*RICHMONDIVA., Fifth & Byrd

*SROANOKE, VA., 726 First St., S. E.

*tROCHESTER, N. Y,, 410 Atlantic Ave.
*ROCKFORD, ILL., 130 South Second St.
*SACRAMENTO, CALIF., 1805 20th St.
*SALT LAKE CITY, UTAH, 10 West First

South St,
T #SALT LAKE CITY, UTAH, 346 A Pierpont
ve.
§SALT LAKE CITY, UTAH, McCormick Bldg.
*SAN ANTONIO, TEXAS, 115 W. Travis St.
(D5SSAN FRANCISQO, CALIF., 1355 Market St.
#SAN FRANCISCO, CALIF, 1 Montgomery

St.
"‘SEATTLE. WASH., 603 Stewart St.

t ¥SEATTLE, WASH., 3451 East Marginal Way
xSHARON, PA., 469 Sharpsville Ave.

*SIOUX CITY IOWA 23{,1 George St.
*SOUTH 8 ND IN D., 216 East Wayne St.
§SOUTH BEND, IND., 107 E. Jeﬁerson St.
xSOUTH PHILA. WKS Esslngton, a.
°SOUTH PHILA. WKS., P. O. Box 7348, Phila-
delphia, Pa.
*SPOKANE WASH., So. 158 Monroe St,
*SPRINGFIELD, ILL., 601 E. Adams St., Box 37

*}SPRINGFIELD, MASS, 395 Liberty St.
xSPRINGFIELD, MASS., 653 Page Boulevard
*ST. LOUIS, MO., 411 North Seventh St.

t $ST. LOUIS. MO., 717 South Twelfth St.
*SYRACUSE, N. Y., 420 N. Geddes St.
*TACOMA, WASH 1023 *A” St.

*TAMPA, FLA.. 417 Ellamae Ave., Box 230
‘TOLEDO, OH[O, 245 Summit St..
*TULSA, OKLA,, 303 East Brady St.

* % tUTICA, N. Y., 113 N. Genesee St.
*WAS}\-XI/INGT‘ON D. C 1434 New York Ave.,

‘WQ;]‘ERLOO IOWA, 328 Jeﬁ'erson St., P. O.

*WICHITA. KAN., 233 So. St. Francis Ave.
‘TWILKESrBARRE PA., 267 N. Pennsylvania

‘fWORCESTER MASS., 32 Southbrldge St.
*YORK, PA., 143 So. Gcorzc St.
*YOUNGSTOWN, OHIO, 25 E. Boardman St.

WESTINGHOUSE ELECTRIC SUPPLY COMPANY

Fullyequipped sales offices and warehouses are maintained at all addresses

ALBANY, N. Y., 454 No. Pearl St.
ALLENTOWN, PA., 522¢M aple St4
ATLANTA, GA,, 96 Poplag,St., N. W,
AUGUSTA, MAINE /90 Watér, Sc.
BALTIMORE, MD.,40 South Calyert St.
BANGOR, MAINE 175 Broad St.
BINGHAMTON/N 87 Chenango St.
BOSTON, MASSAT6 St

BURLINGTON, VT., 208 Flynn Ave.
BUTTE, MONTANA,50,East Broadway
CHARLOTTE, N. C., 210 East Sixth St.
CHICAGO, ILL,, 113 North May St.
CLEVELAND, OHIO, 3950 Prospect Ave.
COLUMBIA, S. C,, 915 Lady St.

DALLAS, TEXAS, 409 Browder St.

DES MOQINES, IOWA, 218 W. Second St.
DETROIT, MICH., 547 Harper Ave.
DULUTH,MINN., 308 W. Michigan St.
EVANSVILLE, IND., 201 N. W. First St.
FLINT, MIC€H., 1314 N. Saginaw St.

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

N. W.
GREENVILLE, S. C,, 200 River St.
HOUSTON, TEXAS, 1903 Ruiz St.

* SalesOffice  t Service Shop  x Works
@Chinged or added since previous issue.

$ Warehouse

INDIANAPOLIS, IND,, 137 S. Pennsylvania St.
ACKSONVILLE, FLA., 37 South Hogan St
0OS ANGELES, CALIF., 905 East Second St.

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.

NORFOLK, VA, 254 Tazewell St.
OAKLAND, CALIF., Tenth & Alice Sts,
OKLAHOMA CITY, OKLA., 10 E. California

St.
OMAHA, NEB,, 117 North Thirteenth St.
PEORIA, ILL., 104 East State St.
PHILADELPHIA, PA., 1101 Race St.
PHOENIX, ARIZONA, 315 West Jackson St.
PORTLAND, OREGON, 134 N.W. Eighth Ave.
PROVIDENCE R. 1, 66 Ship St.

RALEIGH, N. 322 S. Hearrington Sk.
READING. PA 619 Spruce St.

RICHMOND, VA., 301 South Fifth St.
ROANOKE, VA., 726 First St.,, S. E.

®First Class Mail Only § Merchandising Products Only

ROCHESTER, N. Y., 240 St. Paul St.
ST. LOUIS, MO., 1011 Spruce St.
ST. PAUL, MINN,, 145 East Fifth Sr.
SACRAMENTO, CALIF., 20th and R Sts.
SALT LAKE CITY, UTAH, 235 West South
Temple St.
SAN ANTONIO, TEXAS, 1201 E. Houston St.
SAN FRANCISCQO, CALIF., 260 Fifth St,
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 Lafavette St.
TRENTON, N. J., 245 N. Broad St.
TULSA, OKLA., 303 East Brady St.
UTICA, N. Y., 113 N. Genesee Si
WASHINGTON, C., 1216 “K" St, N. W
WATERLOO, IOWA 328 Jefferson St.
WICHITA, KANSAS, 233 So. St. Francis Ave.
WILMINGTON, DEL., 216 E. Second St.
WORCESTER, MASS., 24 Southbridge St.
YORK, PA., 143 S. George St.

}Apparatus Products Only
October, 1937

z Headquarters



Business Addresses—Continued

WESTINGHOUSE AGENT JOBBERS

ABILENE, KAN., Union Electr ¢ Co.

CINCINNATI, OHIO, The Johnson Electric:

AléRON, OHIO, The Moock Electric Supply
O.
BIRMINGHAM, ALA., Moore-Handley Hdwe.

Co.
BLUEFIELD W. VA., Superior-Sterling Co.
~BUFFALO, N. Y., Mc(,an Bros. ‘& Ford
CANTON, OHIOG, The Moock Electric Supply

Co.
ICHATTANOOGA TENN., Mills & Lupton
CIEAESYILL, Hyland Elecrrical Supply Co.

WESTINGHOUSE ELECTRIC & MFG. CO.,

*EMERYVILLE, CALIF., 1446 Powell St.
*HOUSTON, TEXAS, 1314 Texas Ave.
*HUNTINGTON, W. VA, 1029 Seventh Ave.
*INDIANAPOLIS, IND., 137 So. Penna. Ave.
*JACKSON, MICH., Consumers Power Bldg.
*KANSAS CITY, MO., 101 W. Eleventh St.
#*LOS ANGELES, CALIF.,, 420 S. San Pedro St.
*LQUISVILLE, KY., 332 West Broadway
*MEMPHIS, TENN., 130 Madison St.
*MILWAUKEE, WISC., 546 North Broadway
*Mg@NEAPOLlS, MINN., 2303 Kennedy St.,

. E.
*NEW ORLEANS, LA, 333 St. Charles St.
yNEW YORK, N. Y., 150 Broa&:iwz%5
*OKLAHOMA CITY, OMLA. Californidl

St.
*OMAHA, NEB,, 409 So. Seventeenth ,St.

Supply Co.
§COL€?MBUS. OHIO, The Hughes Peters
Electric Corporation
COLUMBUS, OHIO, Pixley Electric Supply Co.
$DENVER, COL., The.Mine & Smelte Supply

Co.
EL PASO, TEX., Zork Hardware Co.
RIE, PA., Star Electrical Co.
Hlég’l"lNGTON W. VA, Banks-Miller Supply

KANSAS CITY, MO., Columbian Elec'l Co.

¥*ATLANTA, GA., 426 Marietta St.
*BALTIMORE, MD., 118 E. Lombard St.
xBELLEVILLE, N. J., 720 Washington Ave.
2xBLOOMEFIELD, N. 7., Clearfeld Ave.
*BOSTON, MASS., 10 High St.

%BOSTON, MASS., 12 Fatnsworth St.
*BUFFALO, N. Y., 295 Main St.
*CHICAGO, ILL. 20 North Wacker Drive
®CHICAGO, ILL., 2211 W. Pershm Road
*CINCINNATI, OHIO, Third & E
*CLEVELAND, OHIO. 1216 W. S8th s(
*COLUMBUS, OHIO, Gay & Third St.
*DALLAS, TEXAS, 209 Browder St.
*DAVENPORT, IOWA, 206 East Second St.
*DENVER, COLQ.,, 910 Fifteenth S
*DES MOINES, IOWA, 218 West Second St.

#*DETROIT, MICH., 5757 Trumbull Ave.

WESTINGHOUSE ELECTRIC ELEVATOR

®DENVER, COLO., 1052 Gas & ElectricBldg.
DES MOINES, IOWA, 523 Sixth Awve.
DETROIT, MICH., 5757 Trumbull Ave.
DUBUQUE, IOWA, c/o RoshekiStore
®OHARTFORD, CONN., 410 (Asylum)St4
@INDIANAPOLIS, IND., 551 W. Merrill St.
@®:x)JERSEY CITY, N. J., 150 Pacific Ave.

BALTIMORE, MD., 39 Lexington Ave.
BOSTON, MASS., 168 Stuart St
®BROOKLYN, N. Y., 528 Bergen St.
BUFFALO, N. Y., 826 Ellicott Sq. Bldg.
@xCHICAGO ILL., 1500 North Branch St.
CHICAGO, ILL., 222 No. Bank Drive
CINCINNATI, OHIO, Third & Elm Sts.
CLEVELAND, OHIO, 842 Rockefeller Bldg.

COLUMBUS OHIO Gay & Third Sts.
ALLAS, TEXAS, 209 Browder St.

KANSAS CITY, MO4f10L,W. Eleventh St.
LOS ANGELES, CALIF.,/420)So. San Pedro St.

KANSAS CITY, MO., Consinental Elec. Co.

LOUISVILLE, KY., Tafel Electric Cos

MONROE, LA., Monroe Hardwdre Co.

@NASHVILLE TENN., Cuafel Elegtric Coy

NEW ORLEANS, LA., ElectricalySupply Co.

NEW YORK, N. Y Times Applianceo., Inc.

PITTSBURGH PA Iron City Electric Co.

SAN DIEGO, 'CALIF., The Electric Supplies
Distributing Co.

SCRANTOHN, PA., Penn Elect’l Engineering Co.

YOUNGSTOWN, OHIO, Moock Electric
Supply Co

LAMP BIVISION

‘PHILADELPHIA, PA.. 3001 Walnut St.

#PITTSBURGH, PAG'306 4h Ave, Box 1017
PITTSBUR PA Tr Termlnal Bldg.
RICHMOND, V. 301 South Bieeh

*ROCHESTER Y 240 St. Paul St
F‘SALT LANE CITY UTAH, 10 West First

SouthSt.

*SAN FRANCISCO, CALIF., 1 Mon omery St.
%SAN FRANCISCO, CALIF., 60 Federal St.
*SEATTEE, WASH., 603 Stewart St
#SEATTLE WASH 3451 East Ma ginal Way
*STALOUIS, MO.,, 411 No. Seventh St.
%ST. LOUIS MO 717 So. 12th Street
*SYRACUSE. N. Y. 109 So. Warren Street
*TOLEDO, OHIO 245 Summit St.
xTRENTON .. 400 Pennington Ave.

*WASHINGTO? D C., 1434N. Y. Ave, N.W

COMPANY

@®ONEWARK, N. J., 14 Bridge St.
@®ONEW YORK, N. Y., 9 Rockefeller Plaza
ONEW YORK, N. Y., 128 E. 149 St,
PHILADELPHIA, PA., 3001 Walnut St.
PITTSBURGH, PA., 435 Seventh Ave.
ST. LOUIS, MO., 411 North Seventh St.
SAN FRANCISCO, CALIF., 1 Montgomery St.,
STEUBENVILLE, OHIO, 306 Natl. Exch, Bldg.
@®OWASHINGTON, D. C., 1112 21st St., N. W.

WESTINGHOUSE ELECTRIC INTERNATIONAL COMPANY

:NEW YORK CITY, N Y., 150 Broadway
*LONDON, W. C.'2, ENGLAND, 2 Norfolk

St., Strand
‘SYDNEY, AUSTRALIA, Box 2634-EE, G.P.O.
*RIO DE JANEIRO, BRAZIL, Caixa Postal 687
*SANTIAGO, CHILE, Casilla 1897
*SHANGHAI, CHINA, P. O. Box 959
*MILANO, ITALY, Piazza Crispi 3
*WELLINOTON NEW ZEALAND, 2 Taranaki

‘LIMA PERU, Edificio Wiese,
Esquina N nez y Filipinas

WESTINGHOUSE X-RAY COMPANY,

*ATLANTA, GA., 565 W. Peachtree St., N.'E.
‘BALTIMORE MD 118 East Lombard St:
*BOSTON, MASS,, 270 CommonwealthgAve.
"’CHICAGO ILL,, 512 S. Peoria St.
"CLEVELAND, OHIO. 7016 Euclid Ave.
*DALLAS, TEXAS, 207 Browder St.

BRYANT ELECTRIC COMPANY

*BOSTON, MASS,, 10 High Sg:

zxBRIDGEPORT, CONN., Main Rlant, 1421 State St.
xBRIDGEPORT, CONN., Plastics Division Plant, 1105 Railroad Ave.

* % CHICAGO, ILL., 844 West Adams St.
*NEW YORK N. ¥.,,100ast Forty-Second St.

*MANILA, PyL4 P. O. Box 998

*PANAMA, Republic of Panama, P.O. Box 112

*SAO PAULRO, BRAZIL, Caixa Postal 636

*SAN JUAN, Puerto Rico, P. O. Box 1539

*CIA¢ WESTINGHOUSE INTERNACIONAL
S. A./(Avenida de Mayo 1035, Buenos Aires,
A'gentine

#CIA. WESTINGHOUSE ELEC. DE CUBA,
Calle Jose de San Martin Nos. 16 y 18, Apar-
tado 2289, Havana, Cuba

% *DETROIT, MICH., 5757 Trumbull Ave.

2xLONG ISLAND CITY, N. Y., 21-16 43rd Ave.
*L.OS ANGELES, CALIF., 420 S. San Pedro St.
*MILWAUKEE, WISC., 534 North Broadway
*NEW ORLEANS, LA., 608 Commercial Place

*WESTINGHOUSE ELEC. CO. OF INDIA
LTD. Feltham House, Graham Road, Bal-
lard Estate, Bombay, India

*CIA. WESTINGHOUSE ELEC. INTERNA-
CIONAL Edificio la Nacional Apartado
78-Bis. Mexico, D. F. Mexico

*MEXICO, (West Coast) Mr. John H. Knost,
1248 East Fifth St., Tuscon, Arizona

*WESTINGHOUSE ELEC. CO. OF SOUTH
AFRICA, LTD., P. Q. Box 6067, Johannes~
burg, South Africa

INC.
*NEW YORK, N Y 173 E. Eighty-Seventh Se.
AHA, NEB 117 N. Thxrtigm St.

*PHILADELPHIA PA., 3001 Walnut St.
*PITTSBURGH PA., 3702 Fifth Ave.
*ROCHES N. Y., 41 Chestnur S,
*SAN FRANCISCO CALIF., 870 Market St.

WESTINGHOUSE RADIO STATIONS

STATION KDKA, 310 Grant St., Pi(tsburgh, Pa.

STATION WBZ, 271 Tremont St,, B
STATION KYW 1622 Chestnut St., Philadelphia, Pa.
WBZA, Hotel Kimball, Sprmﬁ

STATION

oston, Mass.

eld. Mass.

STATION WOWO 925 So. Harrison St., Fo t Wayne, Ind.

* ¥ SAN FRANCISCO, CALIF., 325 Ninth St.

STATION WGL, 935 So. Harrison St., Fort Wayne, Ind.

CANADIAN WESTINGHOUSE COMPANY, LIMITED

*} K CALGARY, 320 Eighth Avenue West, Calgary, Alberta, Can.
#*EDMONTON, 10127,104th St., Armstrong Block, Edmonton, Alberta, Can.
#*FORT WILLIAM, 112 McVicar St., Fort William, Ontario, Can.
#*HALIFAX; 158 Granville St., Halifax, Nova Scotia, Can.

#»*HAMIETON, Hamilton, Ontario, Can.

;OONTREAL 1844 William St., Montreal, Quebec, Can.
A, Ahearn & SoXet Lxmlted P. O, Box 779, Ottawa, Ontar o, Can,
*} ﬁREGlNA 2408 Eleventh Ave., Regina, Saskatchewan, Can.
*SASKATO N, 304 Avenue B‘dg Saskatchewan, Canada
Iﬂ*SWASTIKA Swastika, Ontario, Canada
1 ﬂTORONTO 355 King St. West, Toronto, Ontario, Can.

*LONDQN, 504 Huron & Erie Bldg., London, Ontario, Canada COUVER. 1418 Marine Bldg., Vancuver, B. C., Can.

*MONTREAL, 1135 Beaver Hall Hlll Montreal, Quebec, Can.
§MONTREAL 400 McGill St., Montreal, Quebec, Can.

(@®Changed or added since previous issue.

* SalesOffice  t Service Shop x Works
R3816
Induscrial Relations

¥ Warehouse

JﬁVANCOUVER 1090 Homer St., Vancouver. B. C., Can.
*IWINNIPEG, 158 Portage Ave. East. Winnipeg, Mamtoba, Can.

z Headqua ters  y Executdive Office  § Merchandising Praducse Only 1 Apparatws Produces Only

October, 1937
Supersedes Issue dated July, 1937

)
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Westinghouse
Type F-122 Oil-Circuit-Breaker's

400 Amperes, 5,000 Volts
600 Amperes, 7,500 Volts
800 Amperes, 5,000 Volts
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Pic. 1—Tvype F-122 O Circurr-BrREAEER Unit, 600 AMPEREES, 7500 VeLTs

Westinghouse Electric & Manufacturing Company

Westinghouse Press East Pittsburgh, Pa.

Printed in U.S.A. (Rev. 12-40} Fil l.NB. 5746-B
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Westinghouse

Type F-122 Oil Circuit-Breakers

400-600 Amperes, 7500 Volts—800 Amperes, 5000 Volts

2- and 3-Pole

Manually or Electrically Operated

General Description

The type F-122 oil circuit-breaker is a
low interrupting capacity breaker—
embodying the desirable features of
larger breakers, including internal mech-
anism, wound type micarta bushings,
heavy butt type contacts, “De-ion
Interruptors”’. Silver-to-silver main
contacts are used on the 600 and 800
ampere breakers.

This breaker has a large factor of
safety in interrupting capacity, being
thoroughly tested in the testing labor-
atories at East Pittsburgh. The “‘De-ion
Interruptor” assures speedy and pos-
itive operation with a minimum of
disturbance.

The contacts are of large cross section,
to withstand long service without
renewal.

The breaker will give excellent service
with a reasonable amount of care and
the instructions which follow should be
used as a guidein servicing this breaker.

Shipment

The breaker unit will be shipped
separately, except when the mechanism
is bolted directly to the breaker unit,
boxed and fastened in the closed posi-
tion. Operating mechanisms and details
may be shipped in separate containers,
all marked fer easy identificatien.

Unpacking

Care should be used in unpackingithe
circuit-breakers and parts; so ghat
small parts are not damagedd Extra
precautions should be taken sothat the
bushings are not damaggl.

A careful inspéctiondshould be made,
to insure that no pafts wefe broken or
damaged during shipment. In case of
damage the proper claims should be
made to the transportation company.

Installation
1. Attach the breaker to the sup-
porting) structure, first making
sure,that the structure is leve)
2. Remove the tank and examine

the inside for evidence of moisture
and foreign matter. Flush with
insulating oil,

3. Connect the breaker to the oper-
ating mechanism. Remove the
wire or blocking which holds the
breaker in the closed position, and
allow the breaker to open slowly.

4. Examine the contacts and note
that they are clean and in align-
ment. For adjustment see section
covering adjustment.

S. Operate the circuit-bréaker, by
hand several times, watehing
each pole and the operating
mechanism to be sufe allyparts
move smoothly and “freely.

6. When the mechafiism ishremote
mounted, adjust the ‘connections
between thélbreaker and operating
mechani§ém so  that“full contact
is obtdined amd the breaker rests
on the bumpers when in the open
position:

7. Instéllyconnections to the breaker
stuads,

8. Insulate gthe YJconnections with
varnished)cambtic and non-elastic
webbifig,in aeedrdance with West-
inghouse Standards for the various
operdting potentials. See Fig. 2.

9.4With the tank removed, fill with
Wemeo ' ‘C” oil to the line marked
on,the tank or as directed on the
breaker name plate.

10. Bolt the tank in place, being sure
that it is drawn up evenly all
around.

11. Connect the breaker frame,
throughone of the mounting bolts,
to ground. The National Electric
Code requires grounding cable to
have one-fifth of the main circuit
capacity except that it must never
be smaller than No. 8 and need
not be larger than No. 0, B & S
gauge.

Adjustments

Breaker Mechanisms—The toggle
mechanism is designed for reversible
operation, so that the direction of oper-

Eiiia,
First Layer

Butt-/apped

Cotton Jape

LI

Layers of Half-lapped
}f}C.' Tap (See fafbol/oé)

(LTI |

_ Ffinishing Layer
HalF-Japped Cotton Tape

G

Cord or Sew ends of
taping For permanent
Fastening.Tape with
Friction tope For
temporary Fastening

Service Layers of Varnished
Volts Cambric Tape
2500 4
4000 s
4500 6
6600 7
7500 8

Wrap the conductor with butt-lapped
layer of 7.007 white cotton tape and
cover with one coat of No. 9 insulating
varnish (Westinghouse Catalog No. 311).
Then wrap with half-lapped layers of
7,010 varnished cambric tape (Westing-
house No. 1225 Tan Treated Cloth) ap-
plying as many layers as given in the
above table. Apply a coat of No. 9
insulating varnich (Westinghouse No.
311) between layers. Tape over the
camberic with one layer of ".007 cotton
tape and wrap the ends with cord to
keep them in place. Finish with two
coats of M-1736 black insulating varnish
(Westinghouse Catalog No. 414).

F1G. 2—INSTRUCTIONS FOR TAPING C@NNECTIONS
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ation can be changed by a simple change
in the position of the operating lever and
connecting links. Both assemblies arc
shown in Figs. 3and 9. To change from
one direction of operation to the other
the toggle lever and links are assembled
as shown. The clearance between the
operating links and the stop pin should
be approximately #%-inch in either case,
when the contacts are in full contact.

Two guide rods, Figs. 3 and 4, are
used to align the moving contacts and
guide the contacts for straight line
motion. Thecrossbar must move up and
down freely on theserods. The lower end
of the guide rods and the lower surface of
the moving cross bar cooperate to form
hydraulic bumpers. No adjustment is
necessary, other than to be sure the
moving contactsopen to thefull position.
Do not operate the breaker excessively
without oil.

Contacts—The contact arrangement
is shown in Fig. 3. The main and arcing
contacts are both of the butt type, the
14{-inch lead of the arcing contacts being
maintained by the thickness of copper
on the arcing tips while the contact
pressure on the main contacts is ob-
tained by a compression spring. With
the breaker closed the main contact
should be }4-inch below the shoulder
on the lift rod end. If necessary to ad-
just, the moving arcing contacts are
removed, the lift rod end loosened and
the contact assembly screwed up or
down as necessary.

It is important that the l4{-inch di-
mension is maintained as this determines
the contact pressure on the main con-
tacts.

The 600 and 800 ampere main con-
tacts make silver-to-silver contact and
it 1s unnecessary to use an abrasivegto
keep them clean. The oxide of gilver
does not increase the contact drop,‘eon-
sequently the temperature ofgtheycon-
tacts will not progressiyely incréasé\as
is the case with plain coppericontacts
carrying large curregbs. In“§itting new
contacts it is unnécessary that¥perfect
line contact be “ebtaified. AWith the
comparatively soft “matefial (silver)
good contact is obtained after a few
operations, as the silver flows slightly
under pressure.

If the silver contacts on the moving
contacts arejreplaced, use solder of at
least 300°@s, melting point, Use only
“‘purey, silver’,” coin silver is unsatis-
factory.

—!
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P16y 4— THREE-POLE BREAKER UNIT—FRONT VIEW

The 400 amperémain contacts make
ceppergito copper contact. However,
the lower ‘current density eliminates
they necessity of cleaning the contacts
fegulazly.

¢De-ion Interruptors”—The “De-ion
Interpuptors’ control the arc and quick-
lyig€xtinguish it by de-ionization. These
devices need little attention other than
an occasional inspection. They must be
kept securely tightened and properly
aligned so that the moving contacts
move freely and do not rub causing
excessive friction. The fibre insulation
is affected very little by the arc action
but should be inspected occasionally
and replaced if excessive deterioration
1s found.

Terminal Bushings—The surface of
the bushing insulation should be smooth
and well varnished. If the varnished
surfaceis damaged it should be smoothed
off with fine sandpaper and re-varnished
with three coats of good quality, clear,

S

air-drying spar varnish. IFach coat
should be allowed to dry for 24 hours.

Operation
Points to be observed in operation—

1. Before making any adjustment to
an oil circuit-breaker, make sure
that all lines leading to it are elec-
trically dead.

2. Be sure the breaker frame is
grounded.

3. Do not operate the breaker exces-
sively by the electrical operating
mechanism when the oil tank is
removed.

4. Examine all contacts frequently,
especially after severe short-cir-
cuits. See that contacts are aligned
properly.  Replace those badly
burned.

5. After making adjustments, operate
the breaker carefully by hand to
make sure that it operates smoothly
and correctly.

6. Inspect the oil regularly and after
severe short-circuits. If it shows
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signs of moisture, carbonization or
dirt, filter and retest it befére re:
placing it in service. See that“the
oil level in the tanks is maintained
at the proper height.

7. Remove all oil and_thoroughly
clean the tanks, tamk liners, lift
rods, terminal bushings, etc., at
least once a yeart

8. Thoroughly inspeét all bolts and
nuts-—and “tightenygf necessary.
Inspegtall pinsilinks and bearings
espebially for excessive wear. Check
all cotter ping{’ Do not use thin
lock washers on moving contact
parts.

9. Arrange for regular inspection to
see th@t the apparatus is in ad-
justment, the oil is of good quality
and that the complete breaker
fanctions as required. Regular
inspection periods pay dividends.

Insulating Oil

Dielectric tests of the oil should be
made every three months, to show if it
is reasonably good for circuit-breaker
work. Samples should not be taken
until the oil has remained undisturbed
for at least four hours. In testing for
indication of water, take the sample from
the bottom of the tank. If for indica-
tion of carbon, and after a heavy
short-circuit, take the sample from
the surface of the oil.

Care of Circuit-Breaker Oil-—The care
of the insulating oil in circuit-breakers
is of the utmost importance in their
successful operation. Contamination by
dirt, moisture, metallic particles, lint,
etc,, all reduce the dielectric strength,
upon which the operation and current
interrupting ability largely depend.
Consequently, the most careful attention
should be given to keeping the oil clean,

6

not only in filling the tanks’originally
but in later maintenance or{other work
on the breakers which mightiginvolve
opening the tanks.

Only the highest grade, such as Wemco
“C" or other approved oil sH6uld be used
in the breakers,gThe oil should be new
or at least, thoroughly reconditioned by
means of a‘filter pressor centrifuge. In
any case, beforejusing, it should be given
a dielectric) test which should show a
minimum ©Of 22,000 volts (preferably
25,000, to' 230,000} measured between
1-inch diameter discs spaced .1 inch
apart.

Before filling, the tanks should be
thorouighly cleaned and flushed out
with insulating oil. The same treatment
should be given the inside of the top of
the breaker and the operating linkage
and contact system. In doing this, rags
which will leave lint should not be used
as this absorbs and holds moisture

The same care should be used during
inspection or maintenance work on the
breaker, which should preferably be done
only under favorable weather conditions.
If theoil is to be reconditioned following
operation of the breaker under short-
circuit, the tank, and entire inside of the
breaker should be cleaned before the oil
is returned to the tank. If the work
merely involves lowering or removal of
the tank, care should be taken to keep
the tank covered until it is replaced so
that dirt, dust metallic particles, etc.,
cannot fall into the oil.

The above precautions may appear
academic to those familiar with the
maintenance and operation of oil circuit-
breakers, but a little more than ordinary
care in oil handling will be well repaid in
reliable and dependable operation for
which the breaker is designed and built.

For instructions as to the care and
testing of insulating oil, see Instruction
Book 5336.

Mounting of Switchboard
Breaker (on Panel or
on Panel Bracket)

Before mounting the coverplate and
the breaker to the panel, first assemble
the signal switch and bell alarm, if they
are ordered, to the coverplate as shown
on Fig. 6. Then place the 3-ampere
tripping coils from the overload attach-
ment, if supplied, in the coil box of the
coverplate, and mount the coverplate
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and the breaker to the panel. The
breaker should be mounted as nearly
level as possible. The nipple supplied
with the breaker units should be screwed
into the rod end on the rear of the oper-
ating handle and the mechanical set-up
will be complete. By adjusting the
amount by which the nipple is screwed
into therod end, it is possible to vary the
contacts in the breaker. This adjust-
ment should be made in such a way that
full contact is obtained in the breaker
when the handle is latched closed. In
adjusting the breaker special care should
be taken to see that the toggle lever is
a7 of an inch, or less, from the stop pin
in the closed position. See Fig. 3 and
instructions under “Adjustments.” If
this adjustment is not correct, the latch
load on the coverplate will be excessive
and the tripping attachments may not
function properly. With this adjustment
correct, the signal switch should make
good contact in both the open and closed
pesitions of the breaker. It should be
observed that proper contact in the
breaker is necessary in order to get
proper contact on the signal switch.

When the adjustment of the breaker
and signal switch is correct and oper-
ating properly, then the tripping cores
can be put in place, and the nuts put on
which hold them. If an under-voltage
release is supplied, it may now be mount-
ed on the coverplate and the leads thrust
through the clearance between the cover-
plate and the panel, and then drawn
back through the holes drilled in the
panel for the leads.

For mounting other auxiliaries on the
switchboard mounting breaker, se@des-
cription under the heading of ““Mountifig
of the Auxiliaries”. (See page 8)¢

Mounting of Remote Control
Breaker

‘The remote control Breaker @nit should
be mounted in plage upon thefwall or
pipe as nearly leyel as possible, and the
operating rod £nd reversed, so that the
offset will be as shewn ind'igs. 3 and 9.
The auxiliary switchip@nd bell alarm
contacts, if supplied, should be mounted
in the ceverplate before the coverplate
is mounted on the@anel or panel bracket.
The twojextra bolts supplied with the
two-¢oil, ceverplate should be discarded.
The ceverplate can then be mounted as
showmin Fig. 8, with the coils in place in
theicoil box. The tripping corescan then

!
i

e
S Auxitary Switch

Bell Alorm Switth
Irjp Lever

Aulsmatic Toigger

e
rigoet
Vg4
e plate
overplate

riping Delails

N
/ )
'<\ —~
«
P el
- }/‘/ A1

Undervellage
Potae

rigqer e
Trigger g

Hond#e

F16. 6 =SiNcLE HANDLE 2-CorL COVERPLATE

be put ingplacejon the coverplate and
tightened. “Here“@gain, if an under-
voltage release 1Sjused, it may be placed
on the goverplate after it is assembled
to the panelby pushing the leads through
thegclearanéé” between the coverplate
and\the panel, and pulling them through
the drilled holes in the panel. All con-
nections should be made after the mech-
anical assembly is complete. The cover-
plate and breaker units should then be
c¢onnected together with operating rods
through the bell cranks as shown in
Fig. 8.

The connecting pipes are 34-inch
x strong pipe, and should be cut 4 inches
shorter than the distance between ful-
crums of the levers to be connected.
These pipes should be threaded 234
inches on each end with 34{-inch straight
pipe thread. A 3%{-inch pipe lock nut
should be put at one end or the other
of each pipe, with the exception of the
breaker unit end. A pipe nut should
never be used on the breaker unit end.
The length of the pipe should be ad-
justed so that the travel of each crank
lever is approximately equal on each
side of the horizontal or vertical center

line. The last length should be ad-
justed so that with the handle in the
latched position, the contacts in the
breaker are making full contact, as
previously described. With proper ad-
justment on the breaker contacts, it
will be observed that proper contact is
secured on the signal switch if one is
used. The bell cranks as supplied are for
mounting above the floor., If it is de-
sired to mount the bell eranks below the
floor, it is necessary to reverse them.
To reverse the bell cranks, remove the
fulcrum pin and replace it in the lower
hole. To reverse the accelerating device,
it is necessary to remove the fulcrum
pin and to replace it in the upper hole.
It isalso necessary to change the acceler-
ating spring on the accelerating device.
See Fig. 7.

Any length of pipe exceeding 12 feet
should haveanintermediate support. The
operating rods should all be in tension
except the one next to the breaker, and
in applications where this vertical rod
is leng enough, to cause buckling under
strain of closing the breaker, it will be
necessary to reverse the accelerating
device and also to reverse the toggle in
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Rod £nd
Bell Crank

BELL CRANK SHOWING ASSEMBLIES FOR ABOVE AND BELOW BLOOR, M@UNTING

Rod End

Bell Crank

Stop

Bracket —»

F1G6. 7—ACCGELERATING DEVICE SHOWING ASSEMBLY FOR ABOVE AND BELOW FLoOR MOUNTING

the breaker so that this rodpwillibe in
tension instead of cdmpression. To
reverse the toggle in \tHe breaker the
toggle lever shouldibe reversed and the
toggle links gonnectedte the hole in the
other end Of thefoggle lever. The con-
tact pressurejshould Aalways be checked
after making this ehange, as it may be
necessary to re-adjust the contacts.
This will cause the toggle to close the
breaker withga downward motion of the
opérating rod. See Figs. 3 and 9.

Mounting of the Auxiliaries

Electric Lock-out Device—Theelectric
lock-out device mounts on therear of the

panel, and is attached to the coverplate
as shown in Fig. 20. It is necessary to
take out the fulcrum pin of the cover-
plate and remove the two washers
which space the handle on either side
from the lugs on the coverplate. The
steel piece of the electric lock-out device
occupies space left by the removal of
the washer. The lock-out device can
then be mounted as shown, and the set
screws tightened so that it is held rigidly
in place. It should be observed that the
armature moves freely, and that with
the armature closed, the handle has
clearance to pass; while with the coil

8

de-energized, and the armature open
the lug is over the trip lever of the handle
and successfully preventsit from closing.

Mechanical Interlock—When two
single-handle coverplates, or the two
handles of a double-handle coverplate,
areto beinterlocked so that only one can
be closed at a time, the mechanicalinter-
lock is used. See Fig. 21. In order to
mount this attachment, it is necessary to
remove the fulcrum pin from the cover-
plate handle, and take off the spacing
washer for the handles on the side next
to the coverplate with which it is to be
interlocked. Thenthemounting brackets
of the interlock may be placed on the

¢
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Fi6. 9—ToGGLE ASSEMBLIES

coverplate as shown in the picture, and
all screws tightened. It will be found
that to put the brackets on first and to
insert the interlock bar in place after
the brackets are lined up will make the
assembly easy. It should be observed
that the interlock bar moves freely and
is returned to the neutral position by
the spring when the handle releases it.

The movement of one handle to the
closed position should move the inter-
lock bar over the other handle so that
it locks on the straight part of the bar
and not the beveled part. Adjustmeént
is provided so that the length mdy be
altered when assembling. Whenthis
interlock is used in addition to aleck-out
device on one of the handlesma holedn
the mounting bracket offthe electric
lock-out device takes the 1mterlogk bar
and one of the intérloék mounting
brackets should )be omitted. | \If for any
reason the interlogk bar,doés not move
freely, it will 'be necessary to properly
line up thedoles it whicl'it is supported.
This can be'dorie by {dosening the cover-
plate mountingpbdlt and moving the
coverplate bodily to alignment. In very
extreme cases it may be found necessary
to file the gop lug of the mounting
bracket to line up.

Mechanical Sequence Interlock—The
mechanical sequence interlock can be
mounted on a double-handle coverplate

only. The brackets(for thefsequence
interlock are held in place by a special
pin which replace§'thefulefum pin of the
handles, omit spacing washers for handle
on one side of each handle only. The
adjusting screws at top and bottom
should ‘be,adjusted so that there will be
no binding between the cam-shaped slot
and the'interlock pins on the coverplate
leyer. 3WThevinterlock pins replace the
standard)pins for therod ends. SeeFigs.
22 to 274

Undervoltage Release Attachment—
The 'hand retrieved undervoltage release
attachment mounts on the left hand
mounting bolt of the coverplates. It
is necessary to remove this bolt and to
put it in from the rear of the panel,
screwing it into the undervoltage cover.
Tightening the two undervoltage release
mounting bolts clamps the undervoltage
release tightly in the proper position.
After it is completely mounted, operate
it a few times by hand to see that the
movement is free and that it operates
properly. See Fig. 12.

The automatic retrieve undervoltage
release mounts on the right hand side of
the coverplate in a similar manner. It
is necessary to bolt a reset pin to the
trip lever of the coverplate to operate
this device. See Fig. 13.

Other Tripping Devices—The over-
load trip, the shunt trip, and the overload

10

trip with dashpot, as well asghe direct
trip attachment, mount on ‘the coyer-
plate by passing the core up “through
from the bottom into position in the
coverplate and then securing it there by
means of one nut. With théidirect trip
attachment, it is ngeessary that theleads
from the lower [coils'be taken through
the panel immediately/below the cover-
plate. However,ithe tripping cores with
the dashpbt omydireet trip below, should
not be mousted on the coverplate until
the m@ghaniealfinstallation is complete.
This is neéeessary in order that all the
bolttheads/will be easily accessible.

Signal”Switch and Bell Alarm—As
indicated above, it is necessary to mount
the signal switch and bell alarm in pos-
ition on the coverplate as shown in
Figs. 6 and 11, before the coverplate is
put on the panel, otherwise it would be
very difficult to tighten the screw which
clamps it in position. This attachment
is mounted in the coverplate by a flat-
head machine screw.

Connections

After the breaker has been assembled,
with its operating handle and auxiliaries
as described above, the electrical con-
nections should be made in accordance
with the diagram furnished for the
complete installation, if covered by a
complete diagram, or in accordance with
the diagram furnished in this instruction
book. The main leads should be care-
fully soldered into the cable terminal
furnished with the circuit-breaker. In
case copper strap connections are to be
used, they should be carefully grained
before putting on and the contact nuts
should be drawn down so as to bear
evenly over their entire area. The lower
contact nut should not teuch the upper
clamping nut of the bushing. The con-
nection should have an area of not less
than that given by the National Electric
Code tables on allowable carrying
capacity of wires and cables. After
fastening in the main leads, the ter-
minals should be insulated wth tape or
insulating tube. See Fig. 2 for taping
instructions. Good engineering practice
demands that all terininals on circuit-
breakers be insulated.

Maintenance of Accessories

Coverplate and Handle—The mech-
anical parts of the coverplate and handle
should be kept in good condition in order

)
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Cover
Hagnet Circuit

Tripoing Spring
coif ~

Armature
Hole For mounting bol¢

Retrieving Lever
Retrieving Shaft

Retrieving Handle

The handle trigger holds theghandle
lever down after the circuit-breaker has
been closed by pushing the handle. The
auxiliaries will operate to disengage the
trigger from the trip lever. Raising the
handle disengages the handle tzigger and
permits the breaker unit to open.

The coverplate” isgimade in three
arrangementspthetwo-coil single-handle
coverplate is used, on®non-automatic or
automatic Single-thfew breakers unless
special requiréments demand the three-
coil single-handle coverplate.

The double-handle coverplate is used
with@all automatic and non-automatic

F1G. 12—HAND RETRIEVE UNBERVELTAGE RELEASE

Cover
Trpping Spring
Reset Soring

Coif

moter starting combination of breakers.

A special assembly of this double-
handle coverplate can be used with
motor starting combinations. It is
provided with a pin to operate the
automatic retrieve undervoltage release
and latches are removed from starting
side so that it is impossible to leave the
motor running on starting voltage.

Undervoltage Release—The hand re-
trieve undervoltage release must be
connected so as to leave the coil de-
energized when the circuit-breaker is
open. This may be done by energizing
from the load side of breaker or wiring

F16. 13—AUTOMATIC RETRIEVE UNBERVOLTAGE RELEASE through the signal switch. Upon the

that the tripping functions will be
properly performed. A little oil on the
bearings at intervals will keep the parts
in good operating condition.

Other Devices—Though there is
nothing about the construction of the
other auxiliaries and tripping devices
which would require the attention ofgthe
operator periodically, yet it is réeom-
mended that the tripping dewices ‘be
given a casual inspection to_seefthat
cotter pins have not beceme lost and
that screws and bolts are tight. Moving
parts should be operatedsby, hafidto see
that they are free on theigfbearings and
do not bind.

Description and Adjustments
of Auxiliaries

Coverplate—The £overplate contains
the operating handle with space for
overload coil, auxiliary switch, bell
alarm, undervoltage and other auxil-
iariés. The operating handle is in two
partsy, The trip lever is attached to the
breakeriunit through a rod at the rear of
thepanel and engages the trigger in the
handle lever on the front of the panel

reduction of the voltage across the coil

—Trip Roa e Trip Rod

Stotionary Core Stationary Core

Tube

o ——Tube
L

ing Core

——--Maoving Core

fsial I

i
J’ i Dusn Fot Cover
] R 3
. Y

Dosh Paot Clomp
"

Piston

Colibratipn  Screw =l Addusting Washer

Lotk Nur

Dosh Pot

F16. 14—@vERLeAD RELEASE CORES

12

(



Westinghouse Type F-122_0il Circuit-Breakers

tHolaing Coil
Frdame

7—DirecT TrRIPCARMATURE

Der 77 TTMounting Screw

i Lircurt BreokerOsl-Type Fl)
\ 04,8 ITL Charateristics
A Maxmum dash I5°C
80 A BNaoximum dash 25°C
“ \ C Maximum dash 35°C
55 DPMinimum dash 15°C
\ £ Minimum dash 23°C
50 \fﬂfn jmum dash 35°C
4;; 8 A
<
35 ‘ii \ \19 \ FiG. 1
i 2N N
 EAVBAYA
ARUANN
/5 N S
/0 \\ \\ \\ \\
5 d \‘ M \\:\ -
%§ ] I

100 250300
Currént %o Calibration
Fic. 15—CarLirraTiox CURVE

to approximately S0 per cent of the
normal voltage, the armature will be
drawn downward by the tripping springs.
The armature will strike the tripping
arm which will raise the trigger on the
coverplate and allow the circuit-breaker
to open. The armature is not reset by
the circuit-breaker in opening and must
be reset by rotating the retrieving
handle to the left before the coil is re-
energized. The coil will burn out if the
current is flowing in the coil when the

Trip Rod

~— stationary, Cote

i __——Cover

—~C0il Leads

~~~~~ ——Armature

e

Magnet Crreult

N,
. Agjusting pin
- Lock Nut

Addusting, Spring
Adivsting Scrow ——

Fi6. 16—DirECT TRI® ATTACHMENT

J50 200 290 300 350 400 450

Awiliory Switch Hinge Jow

Auxifiory Switch Biage

Fic. 18 —AuUXILIARY SWITCH

armature is not in the retriévediposition.
The retrieving handle miisi be released
quickly to secure positivetripping action,
in case the underyoltagencoil is not
energized.

If noise develops, the"face of the
armature dnd madgnetic circuit should
be inspeeted 0 see that a good clean
seat is obtained when they are together.
If necessamy, to'€lean this seat be careful
to leave it/bearing over its entire area.
The coilg' are marked with their style
nufmber, thé style number of the series
resistor and the voltages and frequencies
on whieh they may be used. Reference
to“these should be made in all corre-
spondence regarding the device. The
deévice is made for use with or without
fesistor, depending upon whether it is
desired to trip the breaker by short-
circuiting the undervoltage coil. When
this is done it is necessary to have a
resistor in the circuit in order that a

Bell Alarm Switch Upper Contact <
Befl Alorm Switeh Lower Contact

Bell Alarm Switch Bose

Mounting Screw

short-circuit on the control wiring will
not be obtained.

A screw adjustment is provided for
the opening springs by which it is pos-
sible to alter the drop-out point over a
considerable range.

The automatic retrieve undervoltage
mounts on the right-hand side of the
coverplate. Its operation is identical
with that of the hand retrieve device
except that an additional reset lever
and spring are provided which will re-
trieve the armature to the closed gap
position when the breaker opens. When
the breaker closes, a pin on the cover-
plate trip lever engages this lever and
holds it back so that the armature is
free to trip the breaker. This under-
voltage release should be energized from
the line side of the breaker.

See Fig. 29 for connections when a
rectox is supplied.

Fre. 19—BeLL ALARM SWITCH
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Mognetic Circuit~—__
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Fic. 20—ELECTRICAL LockouT, BEVICE
Overload Release (Fig. 14)—The If the opening of the circuit-breakerjis time with the variations of the overload

overload release consists of the parts
shown in the picture. The moving core
is magnetically drawn against the trip
rod which is pushed up against the
trigger. The calibration is varied by
changing the air gap between the moving
and stationary cores, by raising and
lowering the calibration screw. The
lock nuts must be drawn tight after
changing calibration. The calibration
setting is indicated by figures on the
tube opposite the line on the moving
core and corresponds to amperes in the
secondary of the current transformer.

Double Hondle Coverplote 4
Mounting Bolts

Spring
Washors ——

" //
Cotter Pin P o0

Mounting Bragot .t 54 P

Jntarlock Bar
{lomping Washer
I
Coverpigte Lover—7
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I
i

Ad justing Scr@w%fv;mé

For DousLE HanNwLE COVERPLATE

not desired unless the overloadeontinues,
an oil dashpot is attached tojthe end of
the moving core. The calibrationjis then
inscribed on the dashpoflandisvaried by
screwing the pot into thecover. The time
is varied by changimgythe number of the
holes in the botfom/ofdthe piston un-
covered bygthe diaphragm. Instanta-
neous tripping|is possible because the
check valwe agtion of the washer at the
time ofytripping varies inversely with the
amount ofjeverl@ad and directly with the
variation,in the viscosity of the oil. Fig.
15 shows approximate variations of the

i
[ ——
[ov pas /W
[ 302 ; 3,;, g/
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|
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F1G. 21—MECRANICAL INTERLOCK
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and the effect of changed temperature on
the standard dashpot oil as supplied with
the dashpot.

The values given in Fig. 15 are ap-
proximate and will vary somewhat with
changes in temperature, and changes in
viscosity of the oil. Wherea definite time
delay is required the delay should be ob-
tained by the use of suitablerelays. The
oil in the dashpots should be renewed
periodically to obtain the best service.

Fill with oil to ¥4-inch above the
inside bottom surface of the pot, with
the plunger removed.

_/Single Hondle Coverplate
e

- ~_—Loverplaie Lo or

| i Interiock Bor End
Younting Brocket LK

——Mourting Bracket (RH)
T————"Clomp Washer
———Lovarplote Lover

b

For Two SEPARATE COVERPLATES
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Westinghouse Type F-122 Oil Circuit-Breakers

Cotter Pin——

Ph.B12.Pin
Upper End of Latch
Interlock Costing

Lateh————7 X

Interlock Plates ~————

Interlock Pig ———r

Direct Trip Attachment (Figs. 16, 17,
28)—--Two opposed trip coils are added
below the overload trip coil when a defi-
nite time delay in tripping is desired.
The holding coil, the terminals of which
are marked 3 and 4, retains the armature
which is fastened to the moving core
until the terminals to the relay coil @re
short-circuited. The terminalst are
marked 1 and 2. The adjusting_screw
pushes on the balance spring which
balances the weight of the moming core
and armature and allows gthe,armature
to drop just far enough toftofich the
magnetic yoke whern'fig currén tigflowing.

All dust and gxcelsiop, from packing
must be rem@ved from Between the
magnetic poles, ingdorder g#t0 permit the
armature seating properly. Figure 17
shows the points thatihould be inspected
to detect trouble.

Be sure that the flat armature is
making good contact with the holding
coil frame at point (b). 1f surfaces are
dirfymgthey should be cleaned off by
subbimg lghtly with a fine piece of
emeryagcloth.

e
~

|

g

[

——{over Piote

i
H

F1o. 22—MECGHANICAL SEQUENCE INTERLOCK

The flat “apmature must be able to
move gfreely, on”the screw at point (a).
Do not draw the screw tightly, as it is
purposelpleft free to provide alignment
of armdpure. If the setting of the ad-
justingscrew (c¢) has been disturbed it
should be readjusted until the proper
pressure is put on the spring (e). This
pressure is determined by the point at
which the armature will remain seated
when the breaker closes and it will trip
when the secondary of the holding coil
is short-circuited. After this setting is
made and adjusted properly then the
lock nut (d) should be tightly fastened.

Auxiliary Switch (Fig. 18)—The aux-
iliary switch is operated by the trip lever
striking the fibre block in between the
blades. The switch should be examined
occasionally to be sure that the blades
are making firm contact in the jaws,
that the connections are tight and that
the nuts are drawn tight on the clip
washers at the hinge jaw.

Bell Alarm Switch (Fig. 19)—The
bell alarm switch makes contact only

15
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when the handle is drawn down with
the circuit-breaker open, as would be
the case if tripped by any attachment.
The upper block is depressed by the
handle side bars and the lower block by
the tripping lever. It should be examined
occasionally to make sure that the
contacts and all connections are secure.

Panel Bracket—The panel bracket is
an iron casting with U-bolts to mount
it to pipe structure and provided with
holes so that the coverplate and breaker,
or the coverplate alone, may be mounted
on this bracket. It is especially adapt-
able to mounting the breaker on pipe
structures where no panel is required,
or where it is desirable to mount the
breaker separately from the panel.

Pipe Bracket—The pipe mounting
bracket for the breaker consists of pieces
of angle iron provided with standard
pipe fittings and holes so that the breaker
unit is bolted to the angle iron and the
angle iron is held to the pipe.

Pipe Structure—The pipe structure
as supplied is a simple arrangement
made of 1l4-inch pipe and standard
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FiG. 23-~VIEW OF BTARTING S1DE witH BorH
HanpLes OpeN

Fi1G. 26—ViEwW oF RUNNING SiDE wiTH BotH

HANDLES OFEN

switchboard clamps, arrafigeditogsupport
the breaker by meafigof a panel/bracket.
It should be asgémbledywith™12 inches
of vertical pipe protruding above the
horizontal pipe. Zhis prejection is for
mounting transfermersi” When trans-
formers are not used{this pipe may be
cut off.

Panel Framé) Mounting Bracket—
This Bracket is designed for mounting
theibreaker 414 inches back of the panel
on agpipesstructure, with the coverplate

mounted on the front of the panel.

Fic, 24—VIEW OF STARTING SiBE WITH START-
ixG Sipe CLOSED

Mechanical Sequence Interlock (Fig.
22)—-The sequence interlock provides
first that both handles cannot be closed
at the same time; second, the running
handle cannot be closed until the starting
handle has been completely opened;
third, if the running handle is not thrown
in within a very limited period of time
after the starting handle is opened, it
will be impossible to close the running
side without first throwing in the starting
side again.

With both sides of the circuit-breaker
in the open position, the following oper-

16

F1G.25—VIEW OF STARTING SIDE JUST A8 START-
ING HANDLE 1S RBACHING ITs OPEN PosiTieN

FiG. 27—VIEw oF RUNNING SIDE WITH RUN-
NING SipE CL@SED

ation should take place in putting the
motor on the line with full voltage across
the terminals. First, the starting handle
is closed applying reduced voltage
The

upward motion of the starting handle at

across the terminals on the motor.

the upper end of its travel touches the
upper projection of the unlocked lever
and releases the interlocking casting.
The interlocking casting then rotates on
its axis to such a position that when the
starting side of the circuit-breaker is
open, the starting handle will then strike

£
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the unlocking surface of theinterlocking
casting and withdraw it from in front of
the running handle pin and allowing the
running handle pin to raise, as would
occur if the running side of the circuit-

breaker had started to close. Thus it is
easy to see that it is impossible to
close the running side of the circuit-
breaker until the starting side has been
fully closed and has reached its full open

position. At the opening of the (gircuits
breaker the interlock castings retugn _to
their original positions. The operation
of the device canreadily be seen by refer-
ence to the illustrations. Figs. 28 to 27.

RENEWAL PARTS DATA
Recommended Stock of Renewal Parts
TYPE F-122 OIL CIRCUIT-BREAKER
400-600 Amperes, 7500 Volts—800 Amperes, 5000 Volts, 2 or 3 Pole—=Single Throw

FOR ILLUSTRATION OF PARTS SEE FIGURE 3

The following is a list of the Renewal Parts and the quantities of each that we recommend should be stocked by the user
of this apparatus to minimize interrupted operation caused by breakdowns. The part§zecommended are those most subject
to wear in normal operation or those subject to damage or breakage due to possible abnormal conditions. This list of Renewal
Parts is given only as a guide. When continuous operation is a primary consideratjon, additional insurance against shut-downs
is desirable. Under such conditions more renewal parts should be carried, ti&amotnt depending upon the severity of the ser-
vice and the time required to secure renewals.

| 2-POLE 3-POLE
Breakers in use up toandincluding .. ...............o.oio.n. 1 I 5 i 5 Style No.
‘‘‘‘‘‘‘‘ - N of Part
" Recommended Recommended
Description of Part No. Req. | for Stock No. Req. I for Stock
Breaker Complete. . ... o i i 1 | 0 i 0 1 0 o I .......
Breaker Unit Complete ............. ... ..o 1 I 0 . k] 1 0 (I
Accelerating Spring ... oot e e 2 0 | 1 2 0 1 969 732
*\iovmg Contact Complete. .................... y 2 | 0 i 0 3 0 0 948 969
Lift Rod...oovevnnnnn. . 2 | 0 1 3 0 1 947 447
Main Movmg Contact....... 2 i 0 | 1 3 ] 1 947 445
Main Moving Contact Spring . 2 t 1 | 2 3 1 2 944 187
Moving Arcing Contact Bracket 2 } 0 i 0] 3 0 0 1043 937
Moving Arcing Contact. .. .. 4 4 I 3 6 6 12 947 450
Moving Arcing Contact Spri 4 l 2 4 6 2 4 1014 379
*Dashpot Cylinder,,,......... 2 0 0 3 0 0 1041 484
*Dashpot Cylinder Mounting Screw & 0 0 12 0 0 1016 729
*Dashpot Disc ... AL 2 0 0 3 0 0 1041 486
*Stationary Contact Complete ................. 0. A0, 4 0 0 6 0 0 se.e...
Micarta Terminal Bushing (Standard). . gmw. ..\ 4 0 2 6 0 2 969 733
Micarta Terminal Bushing (Lift-Up) .. 4., ., .. 4. 00 4 0 2 6 0 2 947 453
Main Statienary Contact ......,......L...... 00.... 4 2 4 6 2 6 947 451
Stationary Arcing Contact. ... .0, .. W .40 ... 4 4 8 6 6 12 947 450
Stationary Arc Shield............ Q.. et ... .. 4 0 0 6 0 0 947 454
Tank. ..oooiiivininiiiireien e o S e 1 0 I 0 1 0 0 947 455
Tank Liner....ovnviiiiinn i ivimie oo i e nen 3 0 [ 0 3 0 0 947 456
See I.B.
*Type SA-2 Operating Mechanism . .. S, ..o oolnes 1 0 ] 1 0 ] 5279
*tClosmg {0771 D | SRR 1 0 0 1 0 0 t
BTrip Coilo o it e s e ’ 1 0 1 1 0 1 t

*Not listed on illustcation,
1 When ordering, specify identification number stamped on coil.
Parts indented are included inghe pantaufitder which they are indented.

ORDERING INSTRUCTIONS

When orderifig Renewal Parts, always specify the nameof the part wanted as shown on the illustrations in this Instruction
Book, giving SHop Ozder Number and the ty peof Circuit-Breaker as shown on the nameplate. For example:

One Movinglor Statignary Contact Complete, 600 Amp. for Type F-122 Circuit-Breaker, S.0. 23-F-747 shown in Instruction
Book 5746, Figure 32

To avoid delays and misunderstandings, note carefully the following points:
1. Send alljgorrespondence and orders tothe nearest Sales Office of the Company.

2.State whether shipment is to be made by freight, express or parcel post. In the absence of instructions, goods will be
shipped atour discretion. Parcelpost shipments will beinsured only onrequest. All shipments areat purchaser’srisk.

3.9 Small orders should be combined so as to amount to a value of at least $1.00 net. Where the total of the sale is less

than this, the material will be invoiced at §1.00.
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| 1 i 11 Ll F 1 Ll
[ I RX) L &b & 54 & :658 ({6 dd
=1 Q
2 ? .5 3 2 ‘e : 5
‘ : RN
:: £ 4| <& 1: ;f < cf‘J J' : L 4 : J i
1 > % b 9 +i 3 +> i b 33 i $%3
P o L 4 4 i 4» <<
L ) E: 2 v * T i
Two-Pol, Two-Pole Ihree-Pole  Three-Pole Three-Pole Three-Pole ! 2! L
J:'noé/eo/’eha.se Jingle-Phose Jm /e-Phase  Three-Phase  Three-Phase  Three-Phase
One Irans, Grounded Neutrol ¢-Wire ﬁa/aﬂced {ood Two Irons,  Two Trans, ThréesPole Three-Poie
One Trip Coit  Two Trans, wo Trons.  One Trens. Two Irip Coits One Trip Coif Three-Phase Three-Phase
Two Trip Coils fwo TripCons One Trip Coit Three Trans, Three Trons
-Qonnecled Y-Connected
w0 Trip Carls  Three Trip Coils

FiG. 28-A—TyricaL TRANSFORMER TRIP CoiL CONNECTIONS

T0"0L Relays.

AA

1 Serves Hola-

Ta'0L Relays
A gl gl
oif Girect Trip
lir i K?Cgﬂé‘ﬁﬁ?éﬂfs
?frﬁ ] %ﬁs 2 Abtachment
ur 15 k ey xar
Frans] - T L\ ?Zm Zo/e
‘ ree Phase
[ Attachment: %ﬁ%ﬁg ?m?Mmemmm
' 7, wo Relays
fiwo Trans. Two Relays Two T Coils

7wo Trip Coils

g Coil.

T1G. 28-B—ScHEMATIC DIAGRAM OF CONNECTIONS
FOR DIrRECT TRI# ATTACHMENT

Hand Trf'p

Two Direct Trip Attackments w0 Direct Trip Attachrment

Frel28-C—D1aGrAMS OF CONNECTIONS FOR DIRECT TRIP ATTACHMENTS

ZA Indicator Coil

3
I

X

AL
Supply

“‘S

External/ z‘?eSJSc‘or

Note: /

Res. of A’ecf.ox Al “y

Shorting dircuit

?Oi/;‘fgf tmf({,/f at¥ ), 5/(;‘? Pecbox Cozf

excded B ohms. ?A“X |

%HJL%*‘ “a—=

Schematic Wiring Diagram

i Kector rgéé ;5 Min For 1102207
!Tﬁj i//\ RN 52% / Min.For 4@*550 14

2
] % 1, Y
L f
4 ***”?%
7
. /Z 3%
O S

Dritlng Plan & Gutline For Rectox & Resistor

FiG. 29--DRILLING PLAN ANU OUTLINE FOR RECTOX AND RESISTOR

18



WESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY

Headquarters—306 4th Ave., Pittsburgh, Pa. P.O. Box 1017

e *AKRON, OHIO, 106 South Main St.

® °*APPLETON, WISC), 1827 N. Oneida St., P.O.

Box 206
tAPPLETON, WISC., 1029 So. Oumgamle St.
ﬁ‘ATLANTA GA., 426 Matietta St, N. W.

TICA, N. Y.

"IAUGUSTA MAINE, 9 Bowman Sr.
*BAKERSFIELD, CALIF., 2224 San Emedio St.
*BALTIMORE, MD., 118 E. Lombard St,
tBALTIMORE, MD., 501 East Preston St.
xBALTIMORE, MD., 2519 Wilkens Ave.

®*tBATON ROUGE, LA., 128-134 So. Sixteenth St.
*BINGHAMTON, N. Y, 704, Marine
Midland Bldg., 86 Court Si
*BIRMINGHAM, A 1407 Comer Bldg.
*BLUEFIELD, w. VA, 708 Bluefield Avenue
*BOSTON, MASS., 10 High St.
t#BOSTON, MASS.,, 235 Old Calony Ave., So.

Boston, Mass.
*tBRIDGEPORT, CONN., 540 Grant St.
*BUFFALO, N. Y., 814 Ellicott Square
t#§BUFFALO, N. Y., 1132 Seneca Si.
*BURLINGTON, VER., 208 Flynn Ave.
*BUTTE, MONTANA, 129 Wes: Park St.
#BUTTE, MONTANA, Iron & Wyoming Srs.
*CANTON, OHIO, 120 W. Tuscarawas St.
'CEDAR RAPIDS, IOWA, 361 2lst St, S.E.,
P.O. Box 148
*t#CHARLOTTE, N. C,, 210 East Sixth St.
’CI;ASLBESTON Ww. VA 1415 Oakmont Rd.,
o
(0] ’CHATTANOOGA TENN., Volunteer
e Bldg. Georgla Ave. & East Ninth St.
'CHICAG . ILL., 20 N. Wacker Drive, P.O.

x B
f#CI—BIICAGO ILL., 2211 W. Pershing Road, P.O.
X
*t#CINCINNATI, OHIO, 207 West Third St.
*txfCLEVELAND, OHIO, 1216 W. Fifty-Eighth St.
*COLUMBUS, OHIO, 85 E. Gay St.
*DALLAS, TEXAS, 209 Browder St.
fDALLAS, TEXAS, 1712 Laws St.
'DAVESI\;I’ORT, IOWA, 206 E. Second St., P.O.
Box
*DAYTON, OHIO, 30 North Main St.
*DENVER, COLORADO, 910 Fifteenth St.
#DENVER, COLORADO, 1700 Sixteenth St.
tDENVER, COLORADO, 988 Cherokee St.
xDERRY. PA.
s *DES MOINES, IOWA, 1400 Walnut St.
'IID%;I;ROIT MICH., 5757 Trumbull Ave., P.O.

*DULUTH, MINN., 10 East Supertor St.

SEAST PEORIA, lLL 900 W. Washington St.
xfEAST PITTSBURGH. PA.

*EL PASO, TEXAS, Otegon and Mills Sts.

#EL PASO, TEXAS, 450 Canal St.

*EMERYVILLE, CALIF,, 5915 Green St.

Suite

State

Where address and P. (. box are hoth given, send anail to P. O. box, telegrams to address indicated.

#tEMERYVILLE, CALIF., 1466 Powell St.
xEMERYVILLE, CALIF,, 6121 Green St.
*ERIE, PA., 1003 State St.
*EVANSVILLE, IND., 201 N. W. Fitst St.

*tFAIRMONT, W. VA, 10th and Beltline Srs.
*FORT WAYNE, IND., 1010 Packard Ave.

@ *FRESNO, CALIF., 872 Peralta Way, P.O. Box

1249
*GARY, IND., 846 Broadway
*GRAND RAPIDS, MICH., 511 Monroe Ave.

N. W.
@ *GREENSBORO, N. C., 409 W. Bessemer St., P.O.

Box 1828
*GREENVILLE, S. C., 110 W. Tallulah Drive
P.O. Box 1591
*HAMMOND, IND., 235 Locust St.
*HARTFORD, CONN,, 36 Pearl St.
‘HONOLULU T. H., 'Hawsiian Elec. Co.
*HOUSTON, TEXAS, 1314 Texas Ave.
iHOUSTON TEXAS, 2313 Commerce Ave.
tHOUSTON, TEXAS, 2315 Commerce Ave.
t*#HUNTINGTON, W. VA., 1029 Seventh
*INDIANAPOLIS, IND., 137 S. Penna. Ave.
tINDIANAPOLIS, IND., 551 West Merrill St.
*ISHPEMING, MICH., 433 High St.
:%ACKSON, MICH., 212 West Michigan Ave.
® *JACKSONVILLE, FLA., 37 Hogan St.. South,
P.O. Drawer K
*tJOHNSTOWN, PA., 107 Station St.
*KANSAS CITY, MO., 101 W. Eleventh St.
#1KANSAS CITY, MO., 2124 Wvandotte St.
*KNOXVILLE, TENN., Gay & Clinch St.
xLIMA, OHIO
*$4LOS ANGELES, CALIF., 420 So. San Pedto St
*LOUISVILLE, KY., 332 West Broadway
*MADISON, WISC., 3706 NakomapRd., P."©.

Box 228
xMANSFIELD. OHIO, 246 E. Fourth St
§ *MEMPHIS, TENN., 130 Madisom,Ave.

Agt.

Ave.

*MIAMI, FLA., 11 N. E. Sixrh St.; P.O. Box)590
*MILWAUKEE, WISC., 538 N. Broadway
TMILWAUKEE WISC., 4560 No. Port Washing-

n Rd.
'H‘MIIEINEAPOLIS MINN., 23030Kennedy St.,
*MONROE, LA. 1503 Emérson St, P.O. Box 1851

‘NASHVILLE TENN.,, 219 Sccond Ave., N.
*NEWARK, N )., 1480 Raymond Blvd.

HNEWARK . )4 Haynes Ave. & Lincoln High.
xNEWARK, N( I, Plane & Orange St.
*NEW HAVENQCONN.,, 42 Church St, P. O.

Box 1812
*NEW ORLEANS, LA, 333 St. Charles St.
FNEW ORLEANS, LA 527 Povdras St.
*NEW YORK. N."Yy; 150 Broadway
tNEW YORK,N. Y.;I50 Varick St.
*NIAGARA FALLS, N. Y., 253 Second St.
*NORFOLK 4V A}, 320 City Hall Ave
'Oléi.AHOMA GITY, OKLA., 120 N Robinson

2OKLAHOMA CITY, OKLA,, Third & Alie Sta.
*OMAHA, NEB, 409 South Seventeenth St.
*PEORIA, ILL., 104 E. State St.

*t#PHILADELPHIA, PA., 3001 Walnur St.
*PHOENIX, ARIZONA, 11 West Jefferson St.
FPHOENIX, ARIZONA, 425 Jackson St.
xPITTSBURGH, PA., Nurttall Works, 200 Me

Candless Ave.

z’PITTSBURGH, PA., 306 4th Ave., Box 1017
#iPITTSBURGH, PA., 543IN. Lang Ave.
*PORTLAND, OREGON, 309 S W. Sixth Ave.
tPORTLAND, OREGON 2138 N. Interstate Ave.
fPORTLAND, OREGON 720 N. Thompson

St.
*tPROVIDENCE, R. I';016 Elbow Sr.
*RALEIGH, Ng%€:, 803North Person St., P.O.
Box 2146
*RICHMOND, VA, 30rS. Fifth St.
*ROANOKE,"V A/, 726 First St., S.I%.
*ROCHESTEER, N. Y., 1048 University Ave.
*ROCKFORD;,ILE?, 130 South Second St.
*SACRAMENTO, CALIF.. Twentieth & “R" Sts.
*ST. COUIS, MO., 411 North Seventh St.
t4ST, LOUIS, MO.. 717 South Twelfth St.
§*SALT, LAKE CITY, UTAH, 10 West First

South)St.
H‘SAA.T CAKE CITY, UTAH, 346 A Pierpont

ve.

*SANDANTONIO, TEXAS, 115 W. Travis St.
*SAN'DIEGO, CALIF., 861 6th Ave.

§SAN FRANCISCO, CALIF., 1355 Market St.
*SAN FRANCISCO, CALIF.,, I Montgomery

St.

*SEATTLE, WASH.,, 603 Stewart St.

t#SEATTLE, WASH.. 3451 East Marginal Way
§SEATTLE WASH., 1041 First Ave., South
xSHARON, PA., 469 Sharpsville Ave.

*SIOUX CITY, IOWA 2311 George St.

*SOUTH BEND, IND., 216 East Wayne St.
xSOUTH PHILA. WKS Essington, Pa.
°S(§U1TH PHILA WKS P.O. Bux 7348, Phila-

elpnia, P

*SPOKANE WASH 158 S. Monroe Si.
'S?RINGFIE'LD ILL 601 E. Adams Sr., Box 37
"ISPRINGFIELD MASS 395 Liberty St.
xSPRINGFIELD, MASS.. 653 Page Boulevard
*SYRACUSE, N. Y., 420 N. Geddes St.
*TACOMA, WASH,, 1023 **A”" St.

*TAMPA, FLA., 417 Ellamae Ave., Box 230
*TOLEDO, OHIO, 245 Summit St

xTRAFFORD CITY, PA.

*TULSA, OKLA., 303 East Brady St.

*t#UTICA, N. Y., 113 N. Genesee Si.

‘WQSI—\‘I/INGTON. D. C.. 1434 New York Ave.,

*WATERLOO, IOWA, 328 Jefferson St. P.O.

Box 147
*tWILKES-BARRE, PA., 267 N. Pennsylvania A ve.
® ‘WORCESTER MASS., 507 Main St.
YORK, PA., 43 So. George Sr.
‘YOUNGSTOWN OHIO, 25 E. Boardman St

WESTINGHOUSE AGENT JOBBERS
Westinghouse Electric Supply Cempany—Headquarters—150 Varick St., New York, N. Y,

Fully equippéd sales offices and warehouses are maintained at all addresses.

ALBANY, N. Y., 454 No. Pearl St.
ALLENTOWN, PA., 522 Maple St.
ATLANTA, GA,, 96 Poplar St.,, N. WL
AUGUSTA, MAINE, WatergSt.
BALTIMORE, MD., 40 South Calvert St.
BANGOR, MAINE, 175 Broad St.
BINGHAMTON, N. Y., 82/Chenango St.
BOSTON, MASS.. 88 Peatl Sr.
BURLINGTON, VT, 208 Flynd Ave.
BUTTE, MONTANA, 50East Broadway
CHARLOTTE, N. C,, 210"East Sixth(St,
CHICAGO, ILL., 113 North May St.
CLEVELAND OHIO 6545 Carnegie Ave.
COLUMBIA, ., 915 Lady St.

DALLAS, TEXAS 405 No. Grifﬁn St.
DAVENPORT, IOWA, 402 E. Fourth St.
DES MOINES. IOWA, 1400, Walnut St.
DETROIT, MICH., 547 Harper Ave.
DULUTH, MINN., 308 W. Michigan St.
EVANSVILLE, IND., 201 N. W. First St.
FLINT, MICH., 1314 N. Saginaw St.
FORT WAYNEIND., 612 S. Harrison St.
FORT WORTH, TEXAS, 210 Jones St.
GRAND“RAPIDS, MICH. 511 Monroe Ave.

N, W.
GREENVILLE, S. C., 226 Pendleton St.
HOUSION, TEXAS, 1903 Ruiz St.

- *(Sales Office x Works
@Changed or added since previous issue.
HPBDOP. SEP BA Spl.

t Service Shop

# Warehouse

INDIANAPOLIS, IND., 137 S. Pennsylvania St.
{A(.,KSON\”ILLE FLA., 37 South Hogan St.

OS ANGELES, CALIF , 905 East Second St.
M ADISON, WISC., 1022 E. Washington Ave.
MEMPHIS, TENN,, 366 Madison Ave.
MIAMI, FLA, 11 N. E. Sixth St.
MILWAUKEE, WISC., 546 N. Broadway
MlNNEAPOLlS, MINN,, 215 Sourh Fourth St.
NEWARK, N. J., 49 Liberty St.
NEW HAVEN, CONN., 240 Cedar Sr.
:NEW YORK, N. Y., 150 Varick St.
NORFOLK, VA, 320 City Hall Ave.
OAKLAND, CALIF., Tenth & Alice Sts.
OKLAHOMA CITY, OKLA., 850 N.W. Second

St
OMAHA, NEB., 117 North Thirteenth St.
PEORIA, ILL., 104 East State St.
PHILADELPHIA, PA., 1101 Race St,
PHOENIX, ARIZONA, 315 West Jackson St.
PITTSBURGH, PA., 575 Sixth Ave.
PORTLAND, OREGON, 134 N. W. Eighth Ave.
PROVIDENCE, R. [., 66 Ship St.
RALEIGH, N. C,, 319 W. Martin St.
READING, PA., 619 Spruce St.
RICHMOND, VA., 301 South Fifth St.
ROANOKE, VA., 726 First St., S. E.
ROCHESTER, N. Y., 1048 University Ave.

® First Class Mail Only

§ Merchandising Products Only

ST. LOUIS, MO, 1011 Spruce St.
ST. PAUL, MINN., 145 East Fifth Se.
SACRAMENTO, CALIF., 20th and R Sts.
SALT LAKE CITY, UTAH, 235 West South
Temple Sr.
SAN ANTONIO, TEXAS, 1211 E. Houston St.
SAN FRANCISCO, CALIE., 260 Fifth St.
@SEATTLE, WASH., 1051 Flrst Ave., So.
SIOUX ClTY IOWA, 1005 Dace St.
SPOKANE, WASH .. i5Z So. Monroe St.
SPRINGFIELD MASS., 46 Hampden St.
SYRACUSE, N. Y., 961 W. Genesee St.
®TACOMA, WASIT, 1115 “A” St.
TAMPA, FLA., 417 Ellamae St
TERRE HAUTE, IND., 234 So. 3rd St
TOLEDO, OHIO, 1920 N. Thirteenth St.
TRENTON, N. J., 245 N. Broad St.
OTULSA, OKLA 303 East Brady St.
UTICA, N. Y, 113 N. Genesee St.
WASHINGTON, D. C., 1216 “K” St., N.W
WATERLOO, IOWA, 328 Jefferson St.
WHEELING, W. VA., 1117 Main St.
WICHITA, KANSAS, 233 So. St. Francis Ave.
WILLIAMSPORT, PA., 348 W. Fourth St
WILMINGTON, DEL., 216 E. Second St.
@OWORCESTER, MASS., 17 Mulberry St.
YORK, PA,, 143 S. George St.

{ Apparatus Products Only
October, 1940

z Headquarters



WESTINGHOUSE AGENT JOBBERS—Continued
Other Agent Jobbers

ABILENE, KAN., Union Electric Co. ClNClNNATI OHIO, The Johnson Electric
AKRON, OHIO, The Moock Electric Supply Supply

Co. COLUMBUS OHIO, Pixley Electric Supply Co.
BI&R:MINGHAM ALA., Moore Handley Hdwe. {DENVER, COL The Mine & Smelter Supply
BLUEFIELD, W. VA., Superior-Sterling Co

Co.
i{EL PASO, TEX., Mine & Smelter Supply Co.
@® BUFFALO, N. Y., Buffalo Flectric Co.,

ERIE, PA., Star Electrical Co.
C/(\:NTON OHIO, The Moack Electnc Supply HlCJ:NTlNGTON, W. VA., Banks Miller Supply
0.
$CHATTANOOGA TENN., Mills & Lupton KANSAS CITY, MO,, Columbian Elec’l Co. SCRANTON, PA., Penn Elect’l Eni;ineeting Co.
ply C KANSAS CITY, MO., Continental Elec. Co. YOUNGSTOWN, OHIO, Moock Electric Supply
(%AGO ILL., Hyland Electrical Supply Co. LEXINGTON, KY., Tafel Elec. & Supply Co. Co.

WESTINGHOUSE ELECTRIC & MFG. CO., LAMP DIVISION
Headquarters—Clearfield Ave., Bloomfield, N. J.

#*DETROIT, MICH., 5757 Trumbull Ave. *OMAHA, NEB., 409 So{ Sev»mccnrh St.
*EMERYVILLE, CALIF., 5915 Green St. *PHILADELPHIA, PAS, alnut St.
*HOUSTON, TEXAS, 1314 Texas Ave. *PITTSBURGH, PA., 306 4th Ave., Box 1017
‘HUNTINGTON, W. VA., 1029 Seventh Ave. @ #PITTSBURGH. PA543 N. Lang Ave.
*INDIANAPOLIS, IND., 137 So. Penna. Ave. *RICHMOND,"MA ., 301 So. Fifth St.

(,KSON MICH 212'W. Michigan Ave. ‘RO(JHESTER N° Y 1048 University Ave.
ANSAS lTY, MO 101 W. Eleventh St. *ST.,.LOUIS, MO, 4ll No. Seventh St.

#*LOS ANGELES, CALIF.,, 420 S. San Pedro St. #ST. ' LOUIS, MO, 1219-21 Gratoit St.
*LOUISVILLE, KY., 332 West Broadway @ *SALT LRAKE CITY, UTAH, Ist South St.
*MEMPHIS, TENN,, 130 Madison St. $SAN FRANCISCO (,AL”' 1 Montgomery St.
*MILWAUKEE, WISC,, 546 North Broadway #SAN FRANCISCO CALIF..'60 Federal St.
*MINNEAPOLIS, MINN., 2303 Kennedy Sr. *SEATSELE, WASH., 603 Stewart St.

N. E. iSEATTLE, WASH.. 3451 East Marginal Way
*NEW ORLEANS, LA., 333 St. Charles St.

*SYRACUSE, N. Y., 961 W. Genesee St.
*DALLAS, TEXAS, 209 Browder St yNEW YORK, N. Y., 150 Broadway *TOLEDO, OHIO, 245 Summit St.
‘DAVENPORT IOWA 206 East Second Sr. @® *OKLAHOMA CITY, OKLA., 850 N.W. Second

xTRENTON, N. ]., 400 Pennington Ave.
*DENVER, COLO., 910 Fifteenth St. St. *WASHINGTON, . C,, 1434 N. Y. Ave,, N. W.

WESTINGHOUSE ELECTRIC ELEVATOR COMPANY
Headquarters—150 Pacific Ave., Jersey City, N. J.

BALTIMORE, MD., 39 West Lexington St. DETROIT, MICH., 5757 Trumbull Ave. NEW YORK, N. Y, 9 Rackefeller Plaza
. ®DUBUQUE, IOWA, c¢/o Roshliek Stozc NEW YORK. N. Y, 128 E. 149 St.
®HARTFORD, CONN,, 410 Asylim St. PHILADELPHIA, PA., 3001 Walnut St.
®HOUSTON, TEXAS, 2315)Commetce St. PITTSBURGH, PA._, 435 Seventh Ave.
@INDIANAPOLIS, IND., 551°"W. Merrilh,St. ®PORTLAND, ORE, 415 Terminal Sales Bldg.
zxJERSEY CITY, N. J,, 150 PaéificdAve. ®SACRAMENTO. CALIF,, 927 “O”
©®KANSAS CITY, MO., 101{W. Eleventh St. ST. LOUIS, MO., 1601 Ambassador Bldg
®LANSING, MICH., 1406 Massachusetts Ave. SAN FRANCISCO, CALIF., 1 Montgomery St.
LOS ANGELES, CALIF., 420 So. San Pedro St. ©STEUBENVILLE, OHIO, 308 Narl. Exch. Bldg.
@®LOUISVILLE, KY., 332p\West Broadway @ TULSA, OKLA., 303 Brady St
NEWARK, N. ]., 14/Bridge)St WASHINGTON, D. C, 1112 21st St, N. W.

WESTINGHOUSE ELEGTRIC INTERNATIONAL COMPANY
Headquarters—150 Broadway,"New York, N. Y., U. S. A.

*ARGENTINE, BUENOS AIRES, Cia. Westing- *CUBA, HAVANA, Aportado 2289 tado 78 Bis.
g;);se Elecrric Internadonal, S. A., Rivadavia *ENGERAND; LONDON, W.C. 2, 2 Norfolk St., *PANAMA, REPUBLIC, Panama, Apartado 742

Strand *PERU, LIMA, Casilla 1685
*AUSTRALIA, SYDNEY, Box 2634.EE G.P.O. @ *INDIA, BOMBAY, Westinghouse Electric Co. *PHILIPPINE ISLANDS, Mamla, P.O. Box 998
*BRAZIL, RIO DE JANEIRO, Calxa Postal 1320 of India Lré:, 294A Bazargate St. @ *PUERTO RICO, San Juan, P.O. Box 1748
’BRAZIL SAO PAULO, Crixa Postal 4191 *ITALY, MILANO, Piazza Crispi 3 *SOUTH AFRICA ]OHANNESBURG West-
® ‘COLOMBlA MEDELL&N artado Nacional 43 *MEXICO, D. F. Mexico, Cia. Westinghouse Elec- inghouse Electric Co. of South Africa Ltd.,
@® *Cl—sﬂkECSéN'l"!IAgC‘ c/o essel Duval v Cia, tric Anternacional, Edificio la Nacional, Apar- P.O. Box 6067
A.C., Casilla 86-

LOUISVILLE, KY., Tafei Electric & Sépply ‘Co.
®E§MONROE, LA, Montoe Hardware Cok
N.?:SHVILLE TENN Tafel Elecrric ‘& Supply

0.

NEW ORLEANS, LA, Electrical Supply Co.

NEW ORLEANS LA Monroe Hardware Co.

NEW YORK, Times Appliance Co., Inc.

SAN DIEGO, CALIF.. The Electric Supplies
Distributing Co.

*ALBANY, N. Y., 454 N. Pearl St.

#*ATLANTA, GA., 426 Marietra St.
*BALTIMORE, MD., 118 E. Lombard St.
xBELLEVILLE, N, J., 720 Washington Ave.

2xBLOOMFIELD, N. J., Clearfield Ave.
*BOSTON, MASS., lO High St.

#BOSTON, MASS., 235 Old Colony Ave., S.
Boston, Mass,
*BUFFALO, N. Y 295 Main St.
'CHICAGO ILL., '20 North Wacker Drive
#CHICAGO. ILL.. 2211 W. Pershing Road
*CINCINNATI, OHIO, Third & Elm Sts,
*CLEVELAND, OHIO, 1216 W. 58th St.
*COLUMBUS, OHIO '85 E. Gay St,

BUFFALO, N. Y., 806 Ellicott Sq.
CHICAGO ILL., 222 No. Bank rwe
CINCINNATI, OHIO, Third & Elm Sts,
CLEVELANID, OHIO, 842 Rockefeller Bldg.
©COLUMBUS, OHIO, 85 E. Gay St.
DALLAS, TEXAS, 209 Browder St.
®DENVER, COLO., 1052 Gas & Electric Bldg.
©DES MOINES, IOWA, 1408 Walnut St.

WESTINGHOUSE X~-RAY COMPANY, INC.
Headquarters==21-16 43rd Ave., Long Island City, N. Y.

*ATLANTA, GA., 565 W, Peachtree St., N. E, #:DETROIT, MICH., 5757 Trumbull Ave. *OMAHA, NEB.
*BALTIMORE, MD., 118 East Lombard St. *KANSAS CITY, MO 410 Profcsuonal Bldg.
*BOSTON, MASS 270 Common wealthyAve. 1xLONG ISLAND CI TY N. Y, 2 43rd "Ave. . 3

*CHICAGO, ILI ., 14 No, Pranklin St. *LOS ANGELES, CALIF., 420"S. San Pedro St. *PORTLAND, OREGON, 1220 S. W. Morrison St.
*CLEVELAND, OHlO. 7016 Euclid Ave. *MILWAUKEE, WISC 534 North Broadway [0} ‘ROCHESTER N. Y., 1048 University Ave.

117 N. Thirteenth St.

*DALLAS, TEXAS, 207 Browder St.

*NEW ORLEANS, LA., 427 Baronne St.

*SAN _FRANCISCO, CALIF., 870 Marker St.

@ *DENVER, COLO.,, 910 Fifteenth St, *NEW YORK, N. Y.,

BRYANT ELECTRIGCOMPANY
Headquarters—1421 State St., Bridgeport, Conn.

*BOSTON, MASS.
2xBRIDGEPORT, CONN., Main Plaiit, 1421 State St.
xBRIDGEPORT, CONN., Plastics Division Plant, 1105 Railroad Ave.
*#CHICAGO, lLL 844 West Adains St.
*£LOS ANGELES CAL[F 420 S. San Pedro St.

*NEW YORK, 101 ParkfAve.

*#SAN FRANCISCO CALIE4 325 Niath St.

173 E. Eighty-Seventh St.

*SEATTLE, WASH., 3451 E. Marginal Way

WESTINGHOUSE RADIO STATIONS
Headquarters—2519 Wilkins Ave., Baltimore, Md.

STATION KDKA, 310 Grant St., Pittsburgh, Pa.
STATION WBZ, 271 Tremont St., Boston, Mass.
STATION KYW, 1619 Walnut St., Philadelphia, Pa.
STATION WBZA, Hotel Kimball, Springfield, Mass.
STATION WOWO, 925 So. Harrison St., Fort Wayne, Ind.
STATION WGL, 925 So. Harrison St., Fort Wayne, Ind.

CANADIAN WESTINGHOUSE COMPANY, LIMITED
Headquarters—Hamilton, Ontario, Canada

*$1#CALGARY, 320 Eighth Avenue West, Calgary, Alberta, Can.
#”’EDMONTON, 10127,104th St.,Armstrong Block, Edmonton, Alberta, Can.
#*FORT WILLIAM, 112 McVicar St., Fort William, Ontario, Can.
#*HALIFAX, 158 Granville St., Halifax, Nova Scotia, Can., P.O. Box 204

xz *HAMIETON, Hamilton, Ontario, Can.

*LONDON,, 504 Huron & Erie Bldg., London, Ontario, Can.

‘MONTREAL 1135 Beaver Hall Hill, Montreal Quebec, Can.

MONTREAL. 400 McGill St., Montreal, uebec, Can.
AIMONTREAL, 1844 William St. ., Montreal, Quebec, Can.

@€hanged or added since previous issue.
*Sales Office t Service Shop x Works
R=816 Business Addresses

Industrial Relations

# Warchouse z Headquarters

y Executive Office
@ Service Office Only

*NELSON, B, C. Can., P. O. Box 70
#*OTTA WA Ahearn &Soper Limited, P.O. Box 794, Ottawa, Ontario, Can.
*t#REGINA, 2408 Eleventh Ave., Regma. Saskatchewan, Can.
*SASKATQON, 238 First Ave. N., Saskatchewan, Can.
T#*SWASTIKA, Swastika. Ontario, Can.
*t#TORONTO, 355 King St., West, Toronto, Ontario, Can.
*VANCOUVER, 1418 Marine Bldg., Vancouver, B. C., Can.
1#VANCOUVER, 1090 Homer St., Vancouver, B. C., Can.
#*tWINNIPEG, 158 Portage Ave. East, Winnipeg, Manitoba, Can.

§ Merchandising Products Only $ Apparatus Products Only
October, 1940

Supersedes Issue dated April, 1940

P





