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Westinghouse 
Type F-122 Oil Circuit-Breakers 

600 Amperes, 4160 Volts 
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, and silver-to-silver main 
contacts. 

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 guide in 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 for easy identification. 

Unpacking 
Care should be used in unpacking the 

circuit-breakers and parts, so that 
small parts are not damaged. Extra 
precautions should be taken so that the 
bushings are not damaged. 

A careful inspection should be made, 
to insure that no parts were 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 level. 

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. 

5. Operate the circuit-breaker by 
hand several times, watching 
each pole and the operating 
mechanism to be sure all parts 
move smoothly and freely. 

6. When the mechanism is remote 
mounted, adjust the connections 
between the breaker and operating 
mechanism so that full contact 
is obtained and the breaker rests 
on the bumpers when in the open 
position. 

7. Install connections to the breaker 
studs. 

fZl[[[i7T:J 
Fjrs/; Layer 

Butt-lopped 
Cotton Tape 

@1/Wli/iWlf?! 
{-<lyers of Half-lapped 

V.C. Tap (See fable) 

FfJ!tml!Wl:U? I 
. Finishing Layer /lalf-lapped Coffofl Tape 

@l!l:Z'l!Allllll 
Cord or Sew ends of 
tapinq for perrnanenf 
fastenlnq. Tcpe w!fh 
friction· tape for 
temporary fastening 

8. Insulate the connections with 
varnished cambric and non-elastic 
webbing in accordance with West­
inghouse Standards for the various 
operating potentials. See Fig. 2. 

9. With the tank removed, fill with 
Wemco "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, 
through one 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-

Service 
Volts 

2500 
4000 
4500 
6600 
7500 

Layers of Varnished 
Cambric Tape 

5 
6 
7 
8 

Wrap the conductor with butt-lapped 
layer of ".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 
".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 varnish (Westinghouse No. 
311) between layers. Tape over the 
cambric 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). 

FIG. 2-lNsTRUCTIONs FOR TAPING CoNNECTIONs 
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Westinghouse Type F-122 Oil Circuit-Breakers 

Ooeration ftx1 
[nd Assem. 
far U/J push­
or down pull 

Assem. "2 for up push 
operation (Standard) 

Toggle Lever 

Toggl? Lever 
Lmks 

Set toggle 
to this dim.-+-':---+----F� 

Closing Lever 

Ooer.Rod End 
A ssem.for uu,,__.,_..., 
oush or down -4"====¥ 
puff L_�==�----�--��--� 

Assem.11/ for down pull 
operation 

Stationary arc 
shield 

Tanh 

�--<------">-------++-+-Lift Rod 
t!icarta 

'--il-l--!-1-----f---------t-- Terminal 

� � I I 
\ l ; . 
. -=-: :..=-: �) 

Bushing 

Dash Pot '-------.IIIH-- Details 
FIG. 3-BREAKER PoLE UNIT--SIDE VIEW-CRoss SEcTioN 
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Westinghouse Type F-122 Oil Circuit-Breakers 

ation can be changed by a simple change 
in the position of the operating lever and 
connecting links. Both assemblies are 
shown in Figs. 3 and 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 fttll contact. 

Two guide rods, Figs. 3 and 4, are 
used to align the moving contacts and 
guide the contacts for straight line 
motion. The cross bar must move up and 
down freely on these rods. 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 contacts open to the full 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 
�-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 �-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 �-inch di­
mension is maintained as this determines 
the contact pressure on the main con­
tacts. 

The main contacts make silver-to­
silver contact and it is unnecessary to 
use an abrasive to keep them clean. The 
oxide of silver does not increase the con­
tact drop, consequently the temperature 
of the contacts will not progressively 
increase as is the case with plain copper 
contacts carrying large currents. In 
fitting new contacts it is unnecessary 
that perfect line contact be obtained. 
With the comparatively soft material 
(silver) good contact is obtained after 

a few operations, as the silver flows 
slightly under pressure. 

If the silver contacts on the moving 

contacts are replaced, use solder of at 

FIG. 4-THREE-POLE BREAKER UNIT-FRONT VIEW 

least 300°C. melting point. Use only 
"pure silver", coin silver is unsatis­

factory. 

"De-ion" Interruptors-The "De-ion" 
Interruptors control the arc and quick­
ly extinguish 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 
is found. 

Terminal Bushings-The surface of 
the bushing insulation should be smooth 
and well varnished. If the varnished 
surface is damaged it should be smoothed 
off with fine sandpaper and re-varnished 
with three coats of good quality, clear, 
air-drying spar varnish. Each coat 
should be allowed to dry for 24 hours 

Operation 
Points to be observed in operation-

!. 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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Westinghouse Type F-122 Oil Circuit-Breakers 
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FIG, 5--0UTLINE DRAWING FOR TYPE F-122 BREAKER WITH CoMMoN PIPE MouNTING 
FOR UNIT AND CovERPLATE 

signs of moisture, carbonization or 
dirt, filter and retest it before 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, tank liners, lift 
rods, terminal bushings, etc., at 
least once a year. 

8. Thoroughly inspect all bolts and 
nuts-and tighten if necessary. 
Inspect all pins, links and bearings 
especially for excessive wear. Check 
all cotter pins. Do not use thin 
lock washers on moving contact 
parts. 

II. Arrange for regular inspection to 
see that the apparatus is in ad­
justment, the oil is of good quality 
and that the complete breaker 
functions 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 might involve 
opening the tanks. 

Only the highest grade, such as W emco 
"C" or other approved oil should be used 
in the breakers. The oil should be new 
or at least thoroughly reconditioned by 
means of a filter press or centrifuge. In 
any case, before using, it should be given 
a dielectric test which should show a 
minimum of 22,000 volts (preferably 
25,000 to 30,000) measured between 
l-inch diameter discs spaced .1 inch 
apart. 

Before filling, the tanks should be 
thoroughly 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 the oil 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 44-820-1. 

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 5-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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Westinghouse Type F-122 Oil Circuit-Breakers 

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 of 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 the rod 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 
n 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 
positions 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, see des­
cription under the heading of "Mounting 
of the Auxiliaries". (See page 8). 

Mounting of Remote Control 
Breaker 

The remote control breaker unit should 
be mounted in place upon the wall or 
pipe as nearly level as possible, and the 
operating rod end reversed so that the 
offset will be as shown in Figs. 3 and 9. 
The auxiliary switch and bell alarm 
contacts, if supplied, should be mounted 
in the coverplate before the coverplate 
is mounted on the panel or panel bracket. 
The two extra bolts supplied with the 
two-coil coverplate should be discarded. 
The coverplate can then be mounted as 
shown in Fig. 8, with the coils in place in 
the coil box. The tripping cores can then 

FIG. 6-SINGLE HANDLE 2-COIL COVERPLATE 

be put in place on the coverplate and 
tightened. Here again, if an under­
voltage release is used, it may be placed 
on the coverplate after it is assembled 
to the panel by pushing the leads through 
the clearance between the coverplate 
and the panel, and pulling them through 
the drilled holes in the panel. All con­
nections should be made after the me­
chanical assembly is complete. The cover­
plate and breaker units should then be 
connected together with operating rods 
through the bell cranks as shown in 
Fig. 8. 

The connecting pipes are %-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 2% 
inches on each end with %-inch straight 
pipe thread. A %-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 
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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 cranks 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 is also necessary to change the acceler­
ating spring on the accelerating device. 

See Fig. 7. 
Any length of pipe exceeding 12 feet 

should have an intermediate support. The 

operating rods should all be in tension 
except the one next to the breaker, and 
in applications where this vertical rod 
is long enough, to cause buckling under 
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Westinghouse Type F-122 Oil Circuit-Breakers 
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BELL CRANK SHoWING AssEMBLIES FOR A novE AND BELOW FLOOR MoUNTING 

FIG. 7-ACCELERATING DEVICE SHOWING ASSEMBLY FOR ABOVE AND BELOW FLOOR MouNTING 

strain of closing the breaker, it will be 
necessary to reverse the accelerating 
device and also to reverse the toggle in 
the breaker so that this rod will be in 
tension instead of compression. To 
reverse the toggle in the breaker the 
toggle lever should be reversed and the 
toggle links connected to the hole in the 
other end of the toggle lever. The con­
tact pressure should always be checked 
after making this change, as it may be 
necessary to re-adjust the conta-::ts. 
This will cause the toggle to close the 
breaker with a downward motion of the 
operating rod. See Figs. 3 and 9. 

Mounting of the Auxiliaries 

Electric Lock-out Device-The electric 
lock-out device mounts on the side of 
the breaker unit and is attached to the 
breaker frame as shown in Fig. 18. It 
is necessary to replace the standard pin 
in the breaker operating lever by the 
special large headed pin supplied with 

the device. It should be observed that 

the armature moves freely, and that 

with the armature closed, the large 
headed pin has clearance to pass; while 
wit hthe coil de-energized, and the arma­

ture open, the lug is under the pin and 

8 

successfully prevents the breaker from 
closing. 

Mechanical Interlock-When two 
single-handle coverplates, or the two 
handles of a double-handle coverplate, 
are to be interlocked so that only one can 
be closed at a time, the mechanical inter­
lock is used. See Fig. 19. 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. Then the mounting brackets 
of the interlock may be placed on the 
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Westinghouse Type F-122 Oil Circuit-Breakers 
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FIG. 8-REMOTE CoNTROL MouNTING DETAILS 

9 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



Westinghouse Type F-122 Oil Circuit-Breakers 
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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. Adjustment 
is provided so that the length may be 
altered when assembling. When this 
interlock is used in addition to a lock-out 
device on one of the handles, a hole in 
the mounting bracket of the electric 
lock-out device takes the interlock bar 
and one of the interlock mounting 
brackets should be omitted. If for any 
reason the interlock bar does not move 
freely, it will be necessary to properly 
line up the holes in which it is supported. 
This can be done by loosening the cover­
plate mounting bolt and moving the 
coverplate bodily to alignment. In very 
extreme cases it may be found necessary 
to file the top 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 the sequence 
interlock are held in place by a special 
pin which replaces the fulcrum 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 
lever. The interlock pins replace the 
standard pins for the rod ends. See Figs. 
20 to 25. 

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. 1 2. 

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. 1 3. 
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Other Tripping Devices-The over­

load trip, the shunt trip, and the overload 

trip with dashpot, mount on the cover­
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. The tripping cores 
with the dashpot below, should not be 
mounted on the coverplate until the 
mechanical installation is complete. 
This is necessary in order that all the 
bolt heads 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. In case copper strap connections 
are to be used, they should be carefully 
grained before putting on and the con­
tact nuts should be drawn down so as to 
bear evenly over their entire area. The 
lower contact nut should not touch the 
upper clamping nut of the bushing. The 
connection should have an area of not 
less than that given by the National 
Electric Code tables on allowable carry­

ing 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 terminals on circuit­
breakers be insulated. 

Maintenance of Accessories 

Coverplate and Handle-The mechan­
ical parts of the coverplate and handle 

should be kept in good condition in order 
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Westinghouse Type F-122 Oil Circuit-Breakers 

FIG, !()-DouBLE HANDLE, 3-COIL COVERPLATE 

Stortinq !ionrJ/g 

FIG. 11-DouBLE HANDL&, 2-CoiL CovitRPLATE FOR MoTOR-STARTING EQuiPMENT 
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Westinghouse Type F-122 Oil Circuit-Breakers 

Cover--------<=;-, 

ttagnet Cti·cuit lffm'Z"ZZ===z,;,.. 

Tripping Spring ----'-c\-....J-+rl-+--1'1 
Coil --·---�� 
Armature 

FIG.12-HAND RETRIEVE UNDER VOLTAGE RELEASE 

cover---......... -

Tripping Spring 

Re5et Lever � 

Armature----'"'""'�"""'� 

Tr;p _ I Leve� 

FIG. 13-AUTOMATIC RETRIEVE UNDERVOLTAGE RELEASE 

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 of the 
operator periodically, yet it is recom­
mended that the tripping devices be 
given a casual inspection to see that 
cotter pins have not become lost and 
that screws and bolts are tight. Moving 
parts should be operated by hand to see 
that they are free on their bearings and 
do not bind. 

Description and Adjustments 
of Auxiliaries 

1:._---Trip Rod 

Stationary Core 

Tube 

locK Nut 

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

The coverplate is made in three 
arrang=ents, the two-coil single-handle 
coverplate is used on non-automatic or 
automatic single-throw breakers unless 
special requirements demand the three­
coil single-handle coverplate. 

The double-handle coverplate is used 
with all automatic and non-automatic 
motor 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 
through the signal switch. Upon the 
reduction of the voltage across the coil 
to approximately 50 per cent of the 
normal voltage, the armature will be 

TubQ 

Corg 

Oasn Pot Clam� 

Piston 

Nut 
Dash Pot 

Coverplate-The coverplate contains 
the operating handle with space for 
overload coil, auxiliary switch, bell 
alarm, undervoltage and other auxil­
iaries. The operating handle is in two 
parts. The trip lever is attached to the 
breaker unit through a rod at the rear of 
the panel and engages the trigger in the 
handle lever on the front of the panel. Frc. 14-0VERLOAD RELEASE CoRES 
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Westinghouse Type F-122 Oil Circuit-Breakers 

3.0'1H+----+---i 
-Std. Oil 
--- Spcl. Low Temp. Oil 
I. Minimum Time Delay 

2. 50 "!o Time Delay 
3. Maximum Time Delqy 

Temp.30°C. SwitCh Bloao 

FIG. 16-AuxiLIARY SwiTCH 

2.01+1+1--1-.J--+--+-1--f--+--t--+--t--1 

I \ 
I I \ 

510 20 
0 400 

40 70 
Current Amperes 

800 1400 
Current Per cent 

FIG. 15-CALIBRATION CuRvE 

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 armature 
is not in the retrieved position. The re­
trieving handle must be released quickly 
to secure positive tripping action, in case 
the undervoltage coil is not energized. 

If noise develops, the face of the 
armature and magnetic circuit should 

be inspected to. see that a good clean 
seat is obtained when they are together. 

Bell Alarm Switch Upper Contact '-, 

/00 Mountlnq Smw 
2000 

FIG. 17-BELL ALARM SWITCH 

If necessary to clean this seat be careful 
to leave it bearing over its entire area. 
The coils are marked with their style 
number, the style number of the series 
resistor and the voltages and frequencies 
on which they may be used. Reference 
to these should be made in all corre­
spondence regarding the device. The 
device is made for use with or without 
resistor, 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 
short-circuit on the control wiring will 
not be obtained. 

A screw adjustment is provided for 
the opening springs by which it is pos-

13 

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. 27 for connections when a 
rectox is supplied. 
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Westinghouse Type F-122 Oil Circuit-Breakers 

Magnetlc 
C1rcu1t 

Mountlng 
Bracket 

Lockout Co1l 

Breaker Operat1ng �--f-6;::��a�n
�1n ��-1�- -tp 

u 
Adjustmg Screw 

!:iprmg 

FIG. IS-ELECTRICAL LocKouT DEVICE (MouNTS oN BREAKER FRAME) 

Overload Release (Fig. 14)-The 
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. 

lrubJg Hondl!l Covgrplotll 

rtuntinq Bolts 

Mountinq BrocKet (L H) 

Sprinq 
Woslllrs 
Cotwr Pin 

Jntm JocK Bar 

Clampinq Washor 
Covorplato lovllr-J(·�. 

"-.._ \._.!I 
fulcrum Pin 

If the opening of the circuit-breaker is 
not desired unless the overload continues, 
an oil dashpot is attached to the end of 
the moving core. The calibration is then 
inscribed on the dash pot and is varied by 
screwing the pot into the cover. The time 
is varied by changing the number of the 
holes in the bottom of the piston un­
covered by the cliaphragm. Instanta­
neous tripping is possible because the 
check valve action of the washer at the 
time of tripping varies inversely with the 
amount of overload and directly with the 
variation in the viscosity of the oil. Fig. 
15 shows approximate variations of the 

time with the variations of the overload 
and the effect of changed temperature on 
the standard dash pot 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. Where a definite time 
delay is required the delay should be ob­
tained by the use of suitable relays. The 
oil in the dashpots should be renewed 
periodically to obtain the best service. 

Fill with oil to :!-i-inch above the 
inside bottom surface of the pot, with 
the plunger removed. 

Poll DouiiLB HANDLE CovERPLATE FoB. Two SEPARATE CoYERPLATES 

FIG. 19-MECHANICAL INTERLOCK 
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Westinghouse Type F-122 Oil Circuit-Breakers 

Cotter Pin------...... 

Ph.6z.Pin-----

lat.erlcck Costing 

Latch�----' 

Interlock Plates ----"' 

Adjusting 5crew 
'"" J 
.I 

\ Interlock Pin ---------CJ/ \ 

Auxiliary Switch (Fig. 16)-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. 17)-The 
bell alarm switch makes contact only 
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, 

�=---=? 
FIG. 20-MECHANICAL SEQUENCE INTERLOCK 

or where it is desirable to mount the first that both handles cannot be closed 
breaker separately from the panel. at the same time; second, the running 

Pipe Bracket-The pipe mounting handle cannot be closed until the starting 
bracket for the breaker consists of pieces handle has been completely opened; 
of angle iron provided with standard third, if the running handle is not thrown 
pipe fittings and holes so that the breaker in within a very limited period of time 
unit is bolted to the angle iron and the after the starting handle is opened, it 
angle iron is held to the pipe. will be impossible to close the running 

Pipe Structure-The pipe structure side without first throwing in the starting 
as supplied is a simple arrangement side again. 
made of Hi-inch pipe and standard With both sides of the circuit-breaker 
switchboard clamps, arranged to support in the open position, the following oper­
the breaker by means of a panel bracket. ation should take place in putting the 
It should be assembled with 12 inches motor on the line with full voltage across 
of vertical pipe protruding above the 

the terminals. First, the starting handle horizontal pipe. This projection is for 
is closed applying reduced voltage mounting transformers. When trans-

formers are not used this pipe may be 
cut off. 

Panel Frame Mounting Bracket­
This bracket is designed for mounting 
the breaker 4Yz inches back of the panel 
on a pipe structure, with the coverplate 
mounted on the front of the panel. 

Mechanical Sequence Interlock (Fig. 
20)-The sequence interlock provides 

15 

across the terminals on the motor. The 
upward motion of the starting handle at 
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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Westinghouse Type F-122 Oil Circuit-Breakers 

FIG. 21-VIEW OF STARTING SIDE WITH BOTH 
HANDLES OPEN 

FIG. 22-VIEW OF STARTING SIDE WITH START- FIG. 23-VIEW OF STARTING SIDE juST AS START-
ING SIDE CLOSED lNG HANDLE IS REACHING ITS OPEN POSITION 

FIG. 24-VIEW OF RU>!>!I>!G SIDE WITH BOTH 
HANDLES OPEN 

FIG. 25-VIEw oF RuNNING SIDE wiTH Ru>�­
NING SIDE CLOSED 

the unlocking surface of the interlocking 
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 

16 

position. At the opening of the circuit­
breaker the interlock castings return to 
their original positions. The operation 
of the device can readily be seen by refer­
ence to the illustrations. Figs. 21 to 25. 
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.,. 
Two-Pole 
Jingle-Phose 
One Trans. 
One Trip Coil 

� 

Two-Pole 
Jmqle·Phase 
Grounded Neutral 
Two Trans. 

Two Trip CoiiJ 

I if 

Westinghouse Type F-122 Oil Circuit-Breakers 

.,. 
Three-Pole Three-Pole Three-Pole Three-Pole 

Smqte-Phose Three-Phose Three-Phose Three-Phose 
Three·Wire Balanced load Two Trons. Two Trans. 
Two Trans. One Trans. Two Trip Coils One Tri'p Coil 
Two Tnp COils One Trtp Coil 

FIG. 26-A-TYPICAL TRANSFORMER TRIP COIL CO!'<>!ECTIO>!S 

II 
I 

OJ/ 
Di: 
Bkr 

n ,, 

co 
Orer!ood 
Relay 

8 lhpCoJ/ 
� 01rect 

Tn:0-
..1---+=--ii-.JAttac hment 

Gr.-== Seriesljold-
. mr; Co;/ 

FIG. 26-B-ScHE:!'vtATic DIAGRAM oF CoNNECTIONS 
FOR DIRECT TRIP ATTACHMENT 

Mounting Surface 

/ 
C) 0 0 

II :I I, I' " 1 r I T 
3 Q psol :440112201]110 I 0 I] UV I UV II 24 1 Q 

l r II II II II 

7 

II !I II 

0 

Transformer 

I 
0 

9/32 Dia.-2-Mtg.Holes 
For 1/4 Dia. Fil Hd. 
Mach. Screws 

FIG. 27-DRILLING PLAN AND OUTLINE FOR RECTOX AND RESISTOR 

17 

Three-Pole 
Three-Phose 
Three Tron.s. Z-Connected Two Trip Coi/J 

Three-PQie 
Three-Phose 
Three Trans Y·Connected 
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ABILENE, TEXAS, 208 Grant Bldg., 3rd & Pine Streets 
AKRON 8, OHIO, 106 South Main St. 
ALBANY 5, N . Y., 19 Railroad Ave. 
ALBUQUERQUE, N . MEX., 1115 Central Ave., N .  E., Box 157 
ALLENTOWN, PA., 739 Hamilton St. 
AMARILLO, TEXAS, 503 Amarillo Bldg., 301 Polk St. 
APPLETON, WIS., 339 W. College Ave. 
ATLANTA 2, GA., P.O. Box 4808 
AUGUSTA, MAINE, 9 Bowman St., P.O. Box 667 
BAKERSFIELD, CALIF., 1210 18th St. 
BALTIMORE 2, MD., 501 St. Paul Pl. 
BATON ROUGE 2, LA., 555 Choctaw Drive, P.O. Box 1150 
BEAUMONT, TEXAS, 1014 American National Bank Bldg. 
BIRMINGHAM 3, ALA., 1407 Comer Bldg. 
BLUEFIELD, W. VA., 704 Bland St., P.O. Box 848 
BOISE, IDAHO, 318 Capitol Blvd., P.O. Box 1518 
BOSTON 10, MASS., 10 High St. 
BRIDGEPORT 8, CONN., 540 Grant St. 
BUFFALO 3, N. Y., Ellicott Square Bldg. 
BUTTE, MONT., I East Broadway 
CANTON 2, OHIO, 120 W. Tuscarawas St. 
CEDAR RAPIDS, IOWA, 512 Dows Bldg., 210 2nd St., S.E., P.O. Box 1828 
CHARLESTON, S. C., 36 Sergeant Jasper Apts., P.O. Box 303 
CHARLESTON 23, W. VA., 179 Summers St., P.O. Box 911 
CHARLOTTE I, N .  C., 210 East Sixth St. 
CHATTANOOGA 2, TENN., Volunteer State Life Bldg., 

Georgia Ave. & East 9th St. 
CHICAGO 54, ILL., Merchandise Mart Plaza, P.O. Box 3426 
CINCINNATI 2, OHIO, 207 West Third St. 
CLEVELAND 13, OHIO, 1370 Ontario St. 
COLUMBIA, S. C., 509 Security Federal Bldg., P.O. Box 5283 
COLUMBUS 15, OHIO, 262 N. 4th St. 
CORPUS CHRISTI, TEXAS, Kaflie Bldg., 205 N. Chaparral St . 
DALLAS I, TEXAS, 1232 Fidelity Union Life Bldg. 
DAVENPORT, lOW A, 2212 E. 12th St. 
DAYTON 2, OHIO, 32 North Main St. 
DENVER, COLO., 910 Fifteenth St. 
DES MOINES 17, IOWA, 2515 Dean Ave. 
DETROIT 32, MICH, 5757 Trumbull Ave., P.O. Box 502 
DULUTH 2, MINN., 408 Bradley Bldg., 10 East Superior St. 
EL PASO, TEXAS, 611 Electric Bldg., 215 N. Stanton St. 
EMERYVILLE 8, CALIF., 5815 Peladeau St. 
ERIE 2, PA., 1003 State St. 
EUGENE, ORE., 62 West 13th St. 
EVANSVILLE 7, IND., 1253 Diamond St. 
FAIRMONT, W. VA., lOth and Beltline Sts., P.O. Box 1147 
FERGUS FALLS, MINN., 101 !/z W. Lincoln Ave. 
FLINT, MICH., 508 Church St. 
FORT WAYNE 2, IND., 124 Washington St. 
FT. WORTH 2, TEXAS, 1205 Electric Bldg. 
FRESNO I, CALIF., 2608 California Ave. 
GRAND RAPIDS 2, MICH., 148 Monroe Ave., N.W. 
GREENSBORO, N. C., 707 Guilford Bldg. ,  P.O. Box 3072 
GREENVILE, S. C.,  135 S. Main St., P.O. Box 1559 
HAGERSTOWN, MD., 5 Public Square 
HAMMOND, IND., 6341 Indianapolis Blvd. 
HARTFORD 3, CONN., 119 Ann St. 
HOUSTON 2, TEXAS, 507 Dallas Ave. 
HUNTINGTON I, W. VA., 1029 Seventh Ave., P.O. Box 1150 
HUNTSVILLE, ALA., P.O. Box 42 
INDIANAPOLIS 2, IND., 1560 Stadium Drive 
JACKSON, MICH., 120 West Michigan Ave. 
JACKSON, MISS., 210 Magruder Bldg., P.O. Box 484 
JACKSONVILLE 6, FLA., 1520 Prudential Building, 841 Miami Rd. 
JOHNSON CITY, N. Y., 419 Grand Ave . 
JOHNSTOWN, PA., Wallace Bldg., 406-410 Main St. 
KANSAS CITY 6, MO., 101 W. Eleventh St. 
KINGSPORT, TENN., 145 Commerce St. 
KNOXVILLE 8, TENN., Gay and Clinch St. 
LAKE CHARLES, LA., Gayle Bldg., 500 Broad St., P.O. Box 1336 
LINCOLN, NEBR., 414 Federal Securities BJd,-,. 
ATLANTA 2, GA., 1250 Chattahoochee Ave., N.W. 
ATLANTA 2, GA., 1103 Glidden St., N.W. 
AUGUSTA, MAINE, 9 Bowman St.,  P.O. Box 667 
BALTIMORE 24, MD., 4015 Foster Ave. 
BATON ROUGE 2, LA., 555 Choctaw Drive, P.O. Box 1150 
BIRMINGHAM 5, ALA., 3401 Third Ave., S. 
BOSTON 27, MASS., 235 Old Colony Ave. (So. Boston) 
BRIDGEPORT 8, CONN., 540 Grant St. 
BROOKLYN 6, N. Y., I Harrison Place (Windsor M & R Corp.) 
BUFFALO 10, N. Y., 1132 Seneca St. 
CHARLOTTE I, N .  C., 210 East Sixth St. 
CHICAGO 54, ILL., 3900 W. 41st St., P.O. Box 3576 
CINCINNATI 37, OHIO, 1050 Laidlaw Ave. 
CLEVELAND 2, OHIO, 5901 Breakwater Ave., Station A 
DENVER 19, COLO., 200 Rio Grande Blvd. 
DETROIT 32, MICH., 5757 Trumbull Ave., P.O. Box 502 
DULUTH 8, MINN., 9320 Grand Ave. 
EMERYVILLE 8, CALH"., 5840 Landregan St. 
FAIRMONT, W. VA., lOth and Beltline Sis., P.O. Box 1147 
FORT WORTH 7, TEXAS, 100 Rupert St. 
HILLSIDE 5. N .  J., 1441 Chestnut Ave. 

AKRON 8, OHIO, 106 S. Main St. 
ATLANTA 2, GA., P.O. Box 4808 
BALTIMORE 2, MD., 501 St. Paul Pl. 
BALTIMORE 3, MD., 2519 Wilkens Ave. (X-Ray Div.) 
BEAUMONT, TEXAS, 1014 American National Bank Bldg. 
BIRMINGHAM 3, ALA., 1407 Comer Bldg. 
BOSTON 10, MASS., 10 High St. 
BUFFALO 3, N. Y., Ellicott Square Bldg. 
BUTTE, MONT., I East Broadway 
CHARLOTTE I, N . C., 210 East Sixth St. 
CHICAGO, ILL., Merchandise Marl Plaza, P.O. Box 3426 
CINCINNATI 2, OHIO, 207 West Third St. 
CLEVELAND 13, OHIO, 1370 Ontario St. 
COLUMBUS 15, OHIO, 262 N. 4th St. 
DALLAS I, TEXAS, 1232 Fidelity Union Life Bldg. 
DAVENPORT, IOWA, 2212 E. 12th St. 
DENVER, COLO., 910 Fifteenth St. 
DES MOINES 17, IOWA, 2515 Dean Ave. 
DETROIT 32, MICH., 5757 Trumbull Ave., P.O. Box 502 
DULUTH 2, MINN., 408 Bradley Bldg., 10 East Superior St. 
EL PASO, TEXAS, 611 Electric Bldg., 215 N. Stanton St. 
FRESNO I, CALIF., 2608 California Ave. 
GRAND RAPIDS 2, MICH., 148 Monroe Ave., N. W. 
HARTFORD 3, CONN., 119 Ann St. 
HOUSTON 2, TEXAS, 507 Dallas Ave. 
HUNTINGTON I, W. VA., 1029 Seventh Ave., P.O. Box 1150 
INDIANAPOLIS 2, IND., 1560 Stadium Drive 
JACKSON, MICH., 120 W. Michigan Ave. 
JACKSONVILLE 6, FLA., 1520 Prudential Bldg., 841 Miami Road 
KANSAS CITY 6, MO., 101 W. Eleventh St. 
LOS ANGELES 17, CALIF., 600 St. Paul Ave. 

REV. 7-56 

LITTLE ROCK, ARK., 707 Boyle Bldg., 103 W. Capitol St. 
LONG BEACH, CALIF., 2129 Pacific Ave. 
LOS ANGELES 17, CALIF., 600 St. Paul Ave. 
LOUISVILLE 2, KY., 332 West Broadway 
MADISON 3, WIS., 1022 E. Washington Ave. 
MEDFORD, ORE., 1233 Court St., P.O. Box 1308 
MEMPHIS 3, TENN., 825 Exchange Bldg., 130 Madison Ave. 
MIAMI 32, FLA., 730 Ingraham Bldg. 
MILWAUKEE 2, WIS., 538 N. Broadway 
MINNEAPOLIS 13, MINN., 2303 Kennedy St., N.E. 
MOBILE, ALA., 1605 Merchants Nat'! Bank Bldg. 
NASHVILLE 4, TENN., 40J-61h Ave. S .  
NEWARK 2, N. J., 1180 Raymond Blvd. 
NEW HAVEN 8, CONN., 42 Church St., P.O. Box 1817 
NEW ORLEANS 12, LA., 1226 Whitney Bldg., 228 St. Charles St. 
NEW YORK 5, N . Y., 40 Wall St. 
NIAGARA FALLS, N. Y., 253 Second St. 
NORFOLK 10, VA., 915 W. 21st St. 
OKLAHOMA CITY 2, OKLA., 120 N. Robinson St. 
OLEAN, N. Y.,  Exchange Nat'! Bank Bldg., 201 N. Union St. 
OMAHA 2, NEBR., 117 North Thirteenth St. 
PEORIA 3, ILL., 2800 N. Adams St. 
PHILADELPHIA 4, PA., 3001 Walnut St. 
PHOENIX, ARIZ., 1102 N .  21st Ave., P.O. Box 6144 
PITTSBURGH 30, PA., 306 4th Ave., P.O. Box 1017 
PORTLAND 4, ORE., 309 S. W. Sixth Ave. 
PROVIDENCE 3, R. 1., 51 Empire St. 
RALEIGH, N . C., Warren Bldg., 306 S. Dawson St., P.O. Box 2146 
READING, PA., 524 Court St. 
RICHMOND 19, VA., Travelers Bldg., 1110 East Main St. 
RIVERSIDE, CALIF., 3830 Eighth St. 
ROANOKE 4, VA., 303 lsi St., S.W. 
ROCHESTER II, N. Y., I McKee Rd. 
ROCKFORD, ILL., 323 South Main St. 
RUTLAND, VT., 98 Merchants Row 
SACRAMENTO 14, CALIF., 1720-14th St. 
SAGINAW, MICH., 221 So. Jefferson St. 
ST. LOUIS I, MO., 411 North Seventh St. 
SALT LAKE CITY I, UTAH, 235 W. South Temple St. 
SAN ANTONIO 5, TEXAS, 115 W. Travis St. 
SAN DIEGO I, CALIF., 525 "E" St. 
SAN FRANCISCO 8, CALIF., 410 Bush St. 
SAVANNAH, GA., 204 Realty Bldg., P.O. Box 2008 
SEATTLE 4, WASH., 3451 East Marginal Way 
SHREVEPORT, LA., P.O. Box 541 
SIOUX CITY 7, IOWA, 1005 Dace St. 
SOUTH BEND 4, IND., 216 East Wayne St. 
SPOKANE I, WASH., North 1023 Monroe St. 
SPRINGFIELD, ILL., 607 E. Adams St., P.O. Box 37 
SPRINGFIELD 3, MASS., 26 Vernon St. 
SUNNYVALE, CALIF., Hendy Avenue 
SYRACUSE 4, N. Y., 700 W. Genesee St. 
TACOMA 2, WASH., 1930 Pacific Ave. 
TAMPA, FLA., 608 Tampa St. 
TOLEDO 4, OHIO, 245 Summit St. 
TRENTON 8, N. J., 28 W. Stale St. 
TUCSON, ARIZ., 2020 E. 13th Street 
TULSA 3, OKLA., 703 Enterprise Bldg. 
UTICA 2, N. Y., 255-257 N. Genesee St. 
WALLA WALLA, WASH., Denny Bldg., P.O. Box 182 
WASHINGTON 6, D. C., 1625 "K" St., N.W. 
WATERLOO, IOWA, 300 West 3rd St. 
WATERTOWN, N. Y., 245 State St. 
WHEELING, W. VA., 12th and Main St. (Nat'! Bank of W. Va.) 
WICHITA, KANS., 213 So. Main St. 
WILKES-BARRE, PA., 267 N. Pennsylvania Ave. 
WILLIAMSPORT, PA., 221 Williamsport Bldg., 460 Market St. 
WINSTON-SALEM, N. C., P.O. Box 5463, Ardmore Station 
WORCESTER 8, MASS., 507 Main St. 
YORK, PA., II W. Market St. 
YOUNGSTOWN 3. OHIO, 25 E. Boardman St. 

HOUSTON 20, TEXAS, 5730 Clinton Dr. 
HUNTINGTON I, W. VA.., 1029 Seventh Ave., P.O. Box 1150 
INDIANAPOLIS 25, IND., 551 West Merrill St. 
JOHNSTOWN, PA., 107 Station St. 
KANSAS CITY 6E, MO., 1300 Oak St. 

I LOS ANGELES, CALIF., 3383 E. Gage Ave., P.O. Box 629, Huntington Park 
MILWAUKEE 9, WIS., 1500 W. Cornell St. 
MINNEAPOLIS 13, MINN., 2303 Kennedy St., N. E. 
PHILADELPHIA 4, PA., 3001 Walnut St. 
PHILADELPHIA 34, PA., Erie Ave. & "D" St. 
PITTSBURGH 8, PA., 543 N. Lang Ave. 
PORTLAND 12, ORE., 626 North Tillamook St. 
PROVIDENCE 9, R. !., 127 Hartford Ave. 
ST. LOUIS 10, MO., 1601 S. Vandeventer Ave. 
SALT LAKE CITY I, UTAH, 235 W. South Temple St. 
SEATTLE 4, WASH., 3451 East Marginal Way 
SPRINGFIELD I, MASS., 395 Liberty St., P.O. Box 641 
SUNNYVALE, CALIF. (Sunnyvale Plant), P.O. Box 37 
SYRACUSE 6, N . Y., 4028 New Court Rd., P.O. Box 117, Eastwood Station 
UTICA 1,  N. Y., 113 N. Genesee St., P.O. Box 270 
WILKES-BARRE, PA., 267 N. Pennsylvania Ave. 

LOUISVILLE 2, KY., 332 West Broadway 
MEMPHIS 3, TENN., 825 Exchange Bldg., 130 Madison Ave. 
MILWAUKEE 2, WIS., 538 N. Broadway 
MINNEAPOLIS 13, MINN., 2303 Kennedy St., N. E. 
NEWARK 2, N. J., 1180 Raymond Blvd. 
NEW ORLEANS 12, LA., 1226 Whitney Bldg., 288 St. Charles St. 
NEW YORK 5, N . Y., 40 Wall St. 
NORFOLK 10, VA., 915 W. 21st St. 
OMAHA 2, NEBR., 117 N. 13th St. 
PHILADELPHIA 4, PA., 3001 Walnut St. 
PHOENIX, ARIZ., 1102 N. 21st Ave., P.O. Box 6144 
PITTSBURGH 30, PA., 306 4th Ave., P.O. Box 1017 
PORTLAND 4, ORE., 309 S. W. 6th Ave. 
RICHMOND 19, VA., lllO East Main St. 
ROANOKE 4, VA., 303 lsi St., S. W. 
ROCKFORD, ILL., 323 S. Main St. 
ST. LOUIS, MO., 411 North Seventh St. 
SALT LAKE CITY I, UTAH, 235 W. South Temple St. 
SAN DIEGO 1, CALIF., 525 "E" St. 
SAN FRANCISCO 8, CALIF., 410 Bush St. 
SEATTLE 4, WASH., 3451 East Marginal Way 
SIOUX CITY 7, IOWA, 1005 Dace St. 
SPOKANE I, WASH., N. 1023 Monroe St. 
SPRINGFIELD 3, MASS., 26 Vernon St. 
SYRACUSE 4, N . Y., 700 W. Genesee St. 
TOLEDO 4, OHIO, 245 Summit St. 
TULSA 3, OKLA., 704 Enterprise Bldg. 
UTICA 2, N. Y., 255-257 Genesee St. 
WASHINGTON 6, D. C., 1625 "K" Street, N.W. 
WILKES-BARRE, PA., 267 N .  Pennsylvania Ave. 
YOUNGSTOWN 3, OHIO, 25 E. Boardman St. 

PRINTED IN U.S.A. 
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