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General 

The type MF oil circuit-breaker is 
especially adapted to starting when 
used in conjunction with an auto trans­
former. It is a double-throw breaker, 
one throw applying reduced voltage to 
the motor to bring it up to speed ami 
the other throw applying full voltage for 
running, after the motor has been 
brought to speed. The breakers are 
equipped with an automatically retrieved 
time delay undervoltage release attach­
ment to the breaker open upon 
failure of voltage, and to prevent un­
expected starting when voltage is re­
stored. Overload tripping attachments 
arc provided to prevent the motor 
carrying an overload, which would be 
injurious to the motor. These over­
load trip attachments arc equipped with 
inverse time element dash pots, to pre­
vent tripping the breaker on overloads 
of only momentary duration, or during 
starting. 

Before shipment all breakers, cover­
plates and attachments are given a 
thorough test to determine whether 
their operation is satisfactory. 

Shipment 

The circuit-breakers with auxiliaries 
are in unit assemblies; that is, 
breaker units will be in one box, cover­
plates with handles will be in another 
box. belt eranks will be in another, and 
so on. Eaeh package or box will be 
marked plainly as to its contents. 

Unpacking 

Care should be used in unpacking the 
circuit-breakers and parts, so that 
small parts are not damaged. Extra 

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 e1aims should be 
made to the transportation company. 

Installation 

1. Attach the breaker to the support­
ing structure, first making sure that 
the structure is level. 

Westin�house 

Type MF 

Oil Circuit-Breaker 

2. Remove the tank and examine the 
inside for evidence of moisture and 
foreign matter. Flush with insulat­
ing 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 breakcr to open slowly. 

4. Examine the contacts and note that 
they are clean and in alignment. 
Por adjustment see section cover­
ing 

5. Operate the circuit-breaker by hand 
several 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 eontaet 
is obtained and the breaker rests 
on the bumpers when in the open 

7. Install connections to the breaker 
studs. 

8. Insulate the connections with var­
nished cambric and non-elastic web­
bing in accordance with Westing-

)aaZWbl 
First Layer 

BMt�/apped 
Cotton Tape 

1?lfll:l!1:11b1:lI2 f 
Layers of Ha/f-Iopp# 

V.C. Tap (See table) 

/qgmliliZ'fihU? J 
. Fiilishinri Layer 

/folf-Iapped CottOfJ Tape 

@lflln'lf�111111 . f 
Cord or· SeW ends of 
tapinq for permanent 
fasteninq. Tope wlf/l 
friction· tape fo'!­
t-emporory fastening 

house Standards for the various 
operating potentials. See Fig. 4. 

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. 

II. Connect the breaker frame, through 
one of the mounting bolts, to ground. 
The National Electric Code re­
quires 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
ation can be changed by a simple change 
in the position of the operating lever and 
connecting links. Both assemblies are 
shown in Fig. 5. 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 ,\-ineh in either case, 
when the contacts are in full contact. 

Service 
Volts 
2500 
4000 
4500 
6600 
7500 

Layers of Varnished 
Cambric Tape 

4 
5 
6 
7 
g 

Wrap the conductor with butt-lapped 
layer of .007 white cotton tape and 
eover 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 

varnish (Westinghouse :'-Jo. 
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. 4-INSTRUCTIO"S FOR TAPI"G CONNECTIONS 
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Westinghouse Type J1f F Oil Circuit-Breakers 

FIG. 5-SHO\\,1!"G ASSEMBLY OF BRE.'KER MECHA"lSM FOR UPWARf> AND DOII'!"WARn PeLL 

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 ('lcc­
trically dead. 

2. Be sur(' the breaker frame is 
grounded. 

3. Do not operate th(' 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 adjustmE11ts, op­
erate the b,-eaker carefully by 
hand to make sure that it operates 
smoothly and correctly. 

6. the oil regularly and after 
severe short-circuits. If it shows 
signs of moisture, carbonization or 
dirt, filter and retest it before re­
placing i t  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 bushin�, etc., at 

least once a year. 
8. Thoroughly inspect all bolts and 

nuts-and tighten if necessary. 
Inspect all pins, links and bear­
ings especia11y for excessive weaL 
Check all cotter pins. 

9. Dielectric tests of the oil should be 

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

to. 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. 

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., al1 rcduce the dielcetric strength, 
upon which the operation and current 
interrupting ability largely depend. Con­
sequently, the most careful attention 
should be given to keeping the oil clean, 
not only in filling the tanks originally 
but in later maintenance or other Walk 
on the breakers which might involve 
opening the tanks. 

Onlv the highest grade, such as Wemco 
" Co, 0; other approved' �il should be llse,l 
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 dieleetric test which should show a 
minimum of 22,000 volts (preferably 
25,000 to 30,000) measured between 
I-inch diameter discs spaced .1 inch 

m"rip. everv three months, to show apart. 

4 

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 \,rillieave lint should not be used 
as this absorbs and holds moisture. 

The same care should be used during 
inspEetion or maintenance work on the 
breaker, which should preferably be done 
only under favorable weather eonditions. 
If the oil is to be reconditioned followinR 
operation of the breaker under short­
circuit, the tank, and entire inside of the 
breaker should he 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 
aeademic to those familiar with the 
maintenance and operation of oil circuit­
breakers, but a little more than ordinary 
care ill oil handling wi11 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 Instructioll 
Book: $336. 

Mounting of Switchboard 
Breaker (on Panel or 

on Panel Bracket) 
Before mounting the eoverplate and 

the breaker to the panel, first assemble 
the signal sV\�teh and bell alarm, if they 
are ordered, to the coverplate as shown 
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Westinghouse Type kIF Oil Circuit-Breakers 

on Fig. 6. Then place the tripping coils 
from the overload attachment, if sup­
plied, in thc coil box of the eoverplate, 
and mount the coverplate and the break­
t'r 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 operating handle, the 
rear supporting pipe put in place 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 adjustment should be 
made in such a way that full contact is 
obtained in the breaker when the handle 
is latched closed. In adjusting the break­
er special care should be taken to see 
tha t the toggle lever is t. of an inch 
from the stop in the closed position. See 
Fig. 5 and instructions under " Adjust. 
ments." 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 obscrved that proper con­
tact in the breaker is necessary in order 
to get proper contact on the signal 
switch. 

"When the aujustmcnt 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 eoverplate 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, SeC des­
cription under the heading of" Mounting 
of the Auxiliaries". (See page 6). 

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 rear supporting pipe put in place. 
The auxiliary switch and bell alarm 

/ !lulIlIillq I/olld/g 

5 

contacts, if supplied, should be mounted 
in the coverplate before the coverplate 
is mounted on the panel or panel bracket, 
The coverplate can then be mounted as 
shown in Fig. 3, with the coils in place in 
the coil box. The tripping cores can then 
be put in place on the coverplate and 
tightened. Here again, if an under­
voltage release is u::ed, it may be plaeed 
on the coverplate after it is assembled 
to the panel by pushing the leads through 
the clearance between the coverplate 
and the panel, and puJl[ng them through 
the drilled holes in the panel. All eon­
nections should be made after the me­
chanical assemblyiscomplete. The cover­
plate and breaker units should then be 
connected together with operating rods 
through the bell cranks as shown in 
Fig. 3. 

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 bc threaded 2%; 
inches on each end with %;-inch straight 
pipe thread. A %;-inch pipe lock nut 
should be put 8t one end or the other 
of each pipE', with the exception of the 
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Westinghouse Type MF Oil Circuit-Breakers 

breaker unit end. A pipe nut should 
never be used on the breaker unit end. 
The length of the pipe should be ad­
iusted 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. ''lith proper ad­
justment on the breaker contacts, it 
will be observed that prop2i 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 

Bearing 

floor, it is necessary to reverse them. 
To reverse the bell cranks, remove the 
fulcrum pin and replacz 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 break­
er, and in applications where this vertical 
rod is long enough, to cause buckling 
under strain of closing the breaker, it 
will be neeessary to reverse the accelerat-

ing 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
tacts should always be checked·, after 
making this change, as it may be neces­
sary to rc-adjlJst the connecting pipes. 
This will cause the toggle to close the 
breaker with a downward motion of the 
operating rod. See Fig, 5. 

Mounting of the Auxiliaries 
Electric Lock-out Device-The elec­

tric lock-out device mounts on the rear 

o 0' I 
I 

BELL CR.\:SK SHOWl�G ASSE�1BUES FoR Au()\ E- .\1\U BELOW FLOOR 1vl()C�Tl1'G 

o..!f��'-n--�-Rod End 

Bell eron/<' 

FIG. 7-AcCELERAn�G DEVICE SHOWI"G ASSE�!1lLY FOR AllOVE AND BELOW FLOOl{ ),1oc:;.;n;';G 
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Westinghouse Type MF Oil Circuit-Breakers 

of the panel, and is attached to the 
coverplate as shown in Fig. 24. It is 
necessary to take out the fulcrum pin 
of the coverplate and remove the two 
washers which space the handle on either 
side from the lugs on the coverplate. Thc 
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 
ue-energi.,ed, anu the armature open 
the lug is over the trip lever of the handle 
and successfully prevents it from closing. 

Mechanical Interlock-When the two 
handles of a double-handle coverplate 
are to be interlocked so that only one 
mn be closed at a time, the mechanical 
interlock is used. See Fig. 25. In order 
to mount this attachment, it is necessary 
to remove the fulcrum pin from the 
coverplate handle, and take off the spac­
ing 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 coverplate as shown in the pic­
ture, 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 

Stud -- -

[lamp Nut-

(lomp Rinq 

Insulator 

© 0 

o " 

400 AmPllrQs 

Contact Low Contact COTTQct Contact Hiqh 
FIG. 8-Co>1TACT ADJt:snIENT 

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 1:;e 
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 he 
no binding between the cam-shaped slot 
and the interlock pins on the coverplatc 
lever. The interlock pins replace tlw 

standard pins for the rod ends. Sre Figs. 
18 to 23. 

--­
Contacl Bolt_ /(ontoct BlocK 

BOO AmPllHlS 

PIG. 9--STATlONARl' CoNTACTS 

7 

HQOvy Spr inq� __ 

[ontoct TIp 

- Stlunt 

/ L Iqhl 5pr inq 
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Westinghouse Type MF Oil Circuit-Breakers 

Undervoltage Release Attachment-­
The hand retrieved under voltage release 
attachment mounts on the left hand 
mounting bolt of the eoverplates. It 
is necessary to remove this bolt and to 
put it in from the rear of the panel, 
serewing it into the undervoltagc cover. 
Tightening the i wo 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. 26. 

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

Other Tripping Devices--The over­
load trip, the shunt trip, and the overload 
trip with dashpot, as well as the direct 
trip attachment, mount on the eover­
plate by passing the core up through 
from the bottom into position in thc 
coverplatc and then securing it there by 
means of one nut. With the direct trip 
attachment, it is necessary that the leads 
from the lower coils be taken through 
the panel immediately below the cover­
plate. However, the tripping cores with 
the dashpot or direct trip below, should 
not b e  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 
Fig. 6, before the covcrplate 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 covcrplatc 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 

- Wecd Lifting Rod 
Renewcble ArcinG Tip 

BOO AmpQTQs 
FIG. lO-TYI'E MF·22, MOVll'iG COXTACTS 

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 touch 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 ta bles on allowablc carrying capac­
ity of wire:, and cables. After fastening 
in the main leads, the terminals should 
be insulated with tape or insulating 
tube. See Fig. 4 for taping instructions. 
Good engineering practice demands 
that all terminals on circuit-breakers 
be insulated. 

Description and Adjustments 
of Auxiliaries 

Coverplate---The coverplate contains 
the operating handle with space for 
overload coil, auxiliary switch, bell 
alarm, undervoltage and other auxil­
iaries. The ru1l1ling operating handle 
is in twoparts. The trip lever is at­
tached 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. The handle trigger 
holds the handle lever down after the 
circuit-breaker has been closed by push­
ing the handle. The auxiliaries will ope­
rate to disengage the trigger from the 
trip lever. Raising the handle disen­
gages the handle trigger and permits the 
breaker unit to open. 

The moving contact for the 200 ampere 
and 400 ampere breakers is a punched 
piece of copper, which is clamped 
rigidly to "the welded end of the wood 

8 

lifting rod. The moving contact of the 
600 ampere and 800 ampcre breakers is 
a heavy copper casting, fastened on the 
threaded end of the lifting rod. It has a 
renewable arcing tip of solid copper, 
which has a very high thermal capacity 
and reduces the burning, due to arcing, 
to a minimum. 

All of the arcing on the 600 ampere 
and 800 ampere breakers takes place 
on this arcing tip and when it has been 
badly pitted due to the opening of very 
heavy short circuits, it should be re­
placed by a new arcing tip, and the pair 
of fingers which makes contact on it 
should also be renewed. 

The latches are removed from start­
ing handle side so that it is impossible 
to leave the molor running on start­
ing 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 
drawn downward by the tripping springs. 
The armature ""ill strike the tripping 
arm which Vlill 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 reenergized. 
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Westinghouse Type M.P Oil Circuit-Breakers 

The coil will burn out if the current 
is flowing in the coil when the arma­
t urc is not in the retrieved position. 
The retrieving handle must be released 
quickly to secure positive tripping ac­
t ion, in case thc undervoltage coil is not 
energized. 

If noise develops, thc face of the 
armature and magnetic circuit should 
be inspected to sec that a good clean 
scat is obtained when they are together. 
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 whcther it is 
(lesired to trip the breaker by 8hort­
circuiting the undcrvoltage 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 
thc opening springs by which it is pos­

sible to alter the drop-out point over a 
considerable range. 

The automatic retrieve undervoltagc 
mounts on the right-hand side of the 
coverplatc. 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. "\Vhen 
the breaker closes, a pin on the cover­
plate trip lever engages this lever and 
holds it baek so that t h� armature is 
free to trip the breaker. This under­

voltage release should be energized from 
the line side of the breaker. 

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 mov­
ing and stationary cores, by raising and 
lowering the calibration screw. The 
lock nuts must be drawn tight after 
changing calibration. The calibcai ion 
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. 

If the opening of the circuit-breaker is 
not desired unless the overload continm"s, 
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an oil dashpot is attached to the end of 
the moving core. The calibration is then 
inscribed on the dashpot 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 diaphragm. Instan·an­

ccus tripping is possible because the 
chc'ck valve action of the wash2r 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 varia'jcns of the 

time with the varia�ions of the overload 
and the effect of changed temprature 
on the siandard dashpot oil as suppli=d 
with the dashpot. 

The values given in Fig. 15 are ap­
proximate and will vary somewhat with 

changes in temperature, and changeS in 
viscosity cf the oil. WhC're a definite tim� 
delay is required the delay should be ob­
tained by the use of sui'able relays. The 
oil in the dashpo(s should be reneWed 

periodically to obtain the kst service. 

Fill with oil to �-inch above the 
inside bottom su;-face of the pot, with 
the plunger rcmoved. 

Direct Trip Attachment (Figs. 27, 28) 
-Two opposed trip coils are add d 

below the overload trip coil when a defi­
ni�e time d:lay in tripping is d. sired. 
The holding coil, the terminal s of whieh 
are markcd 3 and 4, retains the armature 

which is fastened to the moving core 
until the terminals to the rday coil are 

short-circui tcd. The terminals are markc d 
1 and 2. The adjusting screw pushes 
on the balance spring which balanCeS 
the weight of the moving core and arma­
ture and allows the armature to drop 

just far enough to touch the magn",tic 

yoke when no current is flowing. 

All dust and excelsior from packing 
must be removed from between the 
magnetic poles in order to permit the 

t��Ei�::IF'""Preven!il'e 
I!esisfor� 

Tolfa!ar 
BREAKER FOR USE WITII PREVE:<TlVE RESISTOR 
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Westinghouse Type M F Oil Circuit-Breakers 

armature seating properly. Figure 17 
shows the points that should be inspect­
ed to detect trouble. 

Be sure that the flat armature is 
making good contact with the holding 
coil frame at point (b). If surfaces are 
dirty they should be cleaned off by 
rubbing lightly with a fine piece of 
emery cloth. 

The flat armature must be able to 
mOVl' freely on the screw at point (a). 
Do not draw the screw tightly, as it is 
purposely ldt free to provide alignment 
of armature. If the setting of the ad­
justing screw (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 

Wmg 

Tank Li""r---iIj 

made and adjusted properly then the 
lock nut (d) should be tightly fastened. 

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 s",iteh 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 con­
tacts and all connections are secure. 

FIG. 12-800 A\lPERE CIRCUIT-BREAKER U!<I! 

1 0  

Panel Bracket-The panel uracket 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 mounte(l 
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 break­
er 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 1Ji-inch pipe and standard 
switchboard clamps, arranged to support 
the breaker by means of a panel brackct. 
It should be assembled with 12 inches 

I!.W-····-lion't.ct Finger Spring 

"_----C,,,rt.ct F ingor 
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Westinghouse Type iVI F Oil Circuit-Breakers 

of vertical pipe protruding above the 
horizontal pipe. This projection is for 
mounting transformers. When trans­
formers are not used this pipe may be 

("\It off. 

Panel Frame Mounting Bracket-· 
This bracket is designed for mounting 
the breaker 4Y2 inches back of the panel 
on a pipe structure, with the coverplate 
mounted on the front of the panel. 

Mechanical Sequence Interlock (Fig. 
18)-The sequence interlock provides 
first that both handles cannot be closed 
at the same time; second, the running 

handle cannot be dosed until the start­
ing handle has been completely opened; 

third, if the running handle is not thrown 
in within a very limited period of time 
niter the starting handle is opened, it 

will be impossible to close the running 
side without first throwing in the start­
ing side ag,cin. 

With both sides of the circuit-breaker 
in the open position, the following oper­
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 across 
the terminals on the motor. The up­

ward motion of the starting handle at 
t he upper end of its travel touches the 
upper projection of the unlocked lever 

und releases the interlocking casting. 

Cover-·�-........... 
Tr'ipping Spring 

TriP I I Leve""l I 
! I 

,----� . � 
T'I ;1 ReiSet I .J Pm -

FIG� 13�AuToMAnc RETRIEVE CNDERVOLTAGE RELEASE 

The interlocking casting then rotates on 

its axis to such a position that whm the 

starting side of the circuit-breaker is 

open, the starting handle will thm strike 

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-

5 

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 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. 19 to 13. 

Irircuit 8rta�tr·OI7·Typt f// 
\ Ot. d III Charateristics 
\ A /faximllm dash /soC 

8/fal(imllm dash ?JoC 
C /1aximum dash 3SoC 
/) l1inimum dashlS"C 
[ l1inimllm dash 23'e 

j:....---Tnp Roo W-------Trip �oa '0 

60 
5 
S. 
4 
4. 
J. 
J 
l. 
2, 

\1 
\ F/finimumdash J5"C 

t....---$totionorv Coro 

TuOll Tull\! 

Inq CoTe 
Core 

LocK Nut 

Nur 
Dash Pot 

FIG. 14--0vERLOAD RELEASE CORES 
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" , .., 
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:5� .� 
O� /) 
'5>:::' 
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1\ \ 

\ 
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�i:::::,.. 

A\ 
\ 

"-
"-

I'-., "-
, 

"- r-.... 
...... r--r-jo-..... 

-f.- -I--
I()O IS() 200 250 ,JOO 350 408 450 

Current % Calipration 
FIG. lS-CALBIRATION CURVE 

SWitclJ Blaao 
FIG. 10-A';XILIARY SWITCH 
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Westinghouse Type M F Oil Circuit-Breakers 

Be:! A!orrr. Switch U�peT Conter 

6ell Almm SNitCh Gc�e 

FIG, 17 --- BELL AL \R\I SWITCH 

Ph. BZ.I-'m--�-� 

/ 
Interlock Cosiing-----.J 

Lotch-----

Interlock Plates 

IntQrloch Pin ---

FIG. 19-VIEW OF STARTING SIDE WITH BOTH 
HANDLES 01';;:< 

FIG. 20--VIEW OF STARTING Sum WITH 
STARTI;":G SWE CLOSED 

12 

FIG. 21-Vmw OF STARTING SIDE JUST AS SrART· 
ING HANDLE IS REACHING Irs OPEN POSITION 
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Westinghouse Type MF Oil Circuit-Breakers 

FIG. 22-Vmw OF RUKNING SmE WITH B01:Il 
HA"DLES OPE" 

Magnetic Circuit 

Lockout Coil 

Armature -�-

lock C05tmg------·­

Lock PD5Ition--.--�-

Unlock Position- ' 

13 

FIG. 23-VII':W OF RU:\�lNG SmE WITH Rl':K:-;:I�G 
SIDE CWSED. 

Adjusting 5crew : / j Mounting Bracket 

Mounting Bolts 

r--·Adjustlng 5crew 

[over' Plate lever 
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Westinghouse Type j}fF Oil Circuit-Breakers 

Ooublg Hondhl [ovQrpioW 

Mountinq Bolts·� 
�;:::=-

Mountinq BrocKgt (L HL 

IntrnlocK Bar 

Clompinq WOShQT 

CovQrpiatQ l!!v!!r--j
�' 

'" 
fulcmm Pin ____ I 

AIlJllstinq 

FOR OOPRI,E HANDLE COVBRPLATE 

.5lnqlg HooalQ CovllrplolQ 

lIlV!!! 

IntQTlocK Bar End 

BrocK!!t (l H\ 

Sprinq 

--�-�-·-�-�----I_[][I\ Nut 

Clomp Woshllr 

COVQTplotQ LQVQr 

FOR Two SEPARATE COVERPLATES 

FIG. 25--MECHANICAL I::<TERLOCK 

Cover------f".--;-, 

Ifagnet Circuit �===Z?2Z1"'-

Tr(oping Spring �----ltt�"-,'-r----rJ 
Coil-�--�-·-·--·--·�-""'" 

Retrieving Lever--�=:::=::'� 

Retrieving Shaft 

8etdevingHandie --=----- --------"-{ 

FIG. 26-HAND RETRlEVE UKOER\,Ol.TAGE RELEASE 
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Trip Qoa 

- Stationary core 

Tune 

r-'!!;;:;��� _____ . ....--Cover 

AOJustinq SpTing 
Ai1Justing StreW 

-Coil LeOllS 

FtG. 27-J)lRECT TRIP ATTACHMENT 
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Renewal .... d ts Data 
Recommended Stock of Renewal Parts 

TYPE MF OIL CIRCUIT BREAKER 
Indoor Servic_Panel or Wall Mounted 

Manually Operated-Non-Automatic Trip Starting-Automatic Trip Running 
200 or 400 Amperes-5000 Volts-GOO Amperes-7500 Volts-BOO Amperes-2500 Volts-3 Pole-Single Throw-Running-4 Pole-Single Throw-Starting 

This list covers the minimum amount of renewal parts that should be carried in stock. 
Breakers in use up to and including 2, 5 and 15 breakers. 

For illustration of parts see Figures 5, 9, 11, 13, 14, 15 and 16 

STYLE NUMBRRS 
400 AMPERES 

FIOt;RE 13 

D""cription of Part AMPERES 
:>0. �o. i �o. 

200 400 600 800 
R"'l. Heq. Req. 

Recommended 
for Stock 

Breaker Complete-Direct Control. Panel Mounted 438 580 438 581 438 582 438 583 0 0 0 0 I 0 0 I 0 0 � Breaker Complete-I!.emote Control, Wall Mounted, Direot Conneeted 438 584 438 585 438 586 438 587 0 0 0 0 I 0 0 I 0 0 
Breaker Complete-Remote Control, Wall Mounted, Reverse Connected 438 588 438 589 438 590 438 59 I 0 0 0 0 1 0 0 1 0 0 ;:::. 

Breaker Unit Complete-Dlfect Control, Panel Mounted 438 572 438 573 438 576 438 577 0 0 0 0 I 0 0 1 0 {) .,.. 
Breaker Unit Complete-Remote Control, Wall Mounted, Direct Connected 438 572 438 573 438 576 438 577 0 0 II 0 1 0 0 1 0 (l ;::l 

CI"> Breaker Unit Complete-Remote Control, Wall Mounted, Reverse Oonnected 438 574 438 575 438 578 438 579 0 0 0 0 1 0 0 1 0 0 ."... 
Bumper 300 743 300 743 4!16 019 496 019 2 4 2 4 8 2 4 8 2 4 <::> 
Toggle �ring 315 770 315 770 315 770 315 770 1 2 I 2 4 1 2 <1 1 2 '" 
Moving ontaet Complete 0 0 0 0 7 0 0 7 0 0 '" 

472 sis '" 
Lift Rod 472 816 478 670 1 3 1 3 7 I 3 
Lift Rod-Starting 478 670 � Lift Rod-Running 

:i60 7ii 
472 855 

Moving Contact 300 751 472 8,';6 14 4 14 1 � 
Moving Main Contaclr-Starting 472 856 4 1 2 '" 
Moving Main Contact-Running 478 669 :3 I 2 � 
Moving Arcing Contact 328 470 328 470 14 14 28 H 1<1 28 '"'" -
Movmg Contact Shunt 439 089 439 090 <139 091 439 091 1 0 1 0 1 0 1 1 0 1 'lj (n 

Stationary Contact -<lingle 139 082 439 082 4 0 2 ·1 0 2 a Stationary Contact -Double 439 083 439 084 3 0 2 :j 0 .. . 
Stationary Cont.et�'lhunt 439 086 504 598 3 0 2 3 0 "-
Stationary Contact-8tarting 

:iori iii 
439 085 439 085 1 0 0 I 0 D Stationary Contact-Running 300 730 7 0 2 0 2 

Stationary Contact-Center 1111, 2 and 3 Pole 300 731 424 124 3 0 2 0 2 '" 
" 

Stationary Contact-Ccnter 1114 Pole 439 087 439 088 
328 480 

1 0 0 0 0 '" 
Porcelain Inaularor 300 725 328 480 11 2 6 11 11 .. . 
Porcelain Insulator for 8111300732, 424124 300 725 10 2 5 6; JJorcelain Insulator for 8M 439088 282 653 1 0 1 
Stationary Contact Finger 42i 123 424 123 328 455 328 455 2 8  28 56 56 56 112 68 68 136 (IS 68 136 '" '" Stationary Contact Finger Spring 300 726 300 726 751 540 7S1 540 28 14 28 56 28 S6 136 1i8 136 40 20 10 ." 
Stationary Contact Finger Spring -{lliort 825 671 825 671 28 14 28  28  14 28 ;>:r< 
Stationary Contact Finger Spring �Ruuni� 017 454 96 48 91; '" 

439 092 0 ... Shunt Terminal 439 093 439 094 439 094 1 0 0 I 0 0 1 0 1 0 0 '" 
Porcelain Insulator 282 653 282 653 300 367 300 367 I 0 1 I 0 1 I 0 1 1 0 

Oil Tank 439 OJ5 439 frJ5 439 0.6 439 OJ6 1 0 0 I 0 0 1 0 0 1 (I 
Tank Liner-1II1 and 3 Pole 496 018 496 018 478 671 478 671 2 0 1 2 0 1 2 II I 0 
Tank Liner-1II2 Pole 496 016 496 016 472 853 472 85:l 1 (I I I 0 I 1 0 1 0 
Tank Liner-# 4 Pole 496 017 496 017 478 672 478 672 1 (I 1 I 0 1 1 0 1 (I 

*Tank Liner Harrier 496 015 496 015 478 673 478 67:l I 0 1 1 0 1 I 0 I 0 
'Handle Tri�ger for Running Handle 317 586 317 586 317 586 317 586 1 0 1 1 0 I 1 0 1 0 1 
'Automatic Trigger for Running Handle 317 566 317 506 317 566 mml 1 0 I I 0 1 1 0 1 0 1 
• Automatic Trigger Spring 377 613 377 613 377 613 2 0 1 2 0 1 2 0 I 0 1 
Overload Tr:r Attachm<ijlt 296 773 296 773 296 773 296 773 I 2 0 0 2 0 0 2 0 0 0 0 

Overloa Trip Coil 476 493 476 493 476 493 476 493 I 2 0 I 2 0 1 2 0 1 0 1 
Unvervo.tage Trip Attachment-110 Volt, 60 Cyclee 375 188 375 188 375 188 m�gl 1 (I 0 I 0 0 1 0 0 0 0 

U ndervoltage Trip Coil 259 035 259 035 2.<;9035 1 0 0 1 0 0 I 0 0 0 0 
Undervoltage Trip Attachment--110 Volt, 25 Cycles, 220 Volt, 60 Cycles 375 189 375 189 375 189 375 189 I 0 0 I 0 0 I 0 0 0 (I 

Undervoltage Trip Coil 259 034 259 034 259 034 259 034 1 0 0 1 0 0 1 0 0 0 (I 
Undervo!tage Trip Attachment-220 Volt, 25 Cyel"", 440 Volt, 60 Cycles 375 190 375 190 375 190 375 190 I 0 0 1 0 0 1 0 0 0 0 

Undervoltage Trip Coil 259 033 259 033 259 033 259 033 I 0 0 1 0 0 I 0 0 0 0 
Undervoltage Trip Attachment-440 Volt, 25 Cycles 375 191 375 191 37.5 191 375 191 I 0 0 1 0 () 1 0 0 0 0 

Undervoltage Trip Coil 259 032 259 032 259 032 259 032 1 0 0 I 0 0 1 0 0 0 0 
Undervoltage Trip Attachment-5.')O Volt, 25 Cyel"" 375 192 375 192 375 192 I 375 192 1 0 0 1 0 0 I () 0 0 0 

Undervolt.ge Trip Coil 259 031 259 031 259 031 
I 

259 031 1 0 0 I 0 0 I 0 0 0 (I 
Undervo!tage Trip Attachment-.. ,550 Volt, 60 Cye!"" 375 193 375 193 375 193 375 193 1 0 0 I 0 0 1 () 0 0 0 

U ndervoltage Trip Coil 259 033 259 033 259 033 I 259 033 I 0 0 1 0 0 1 0 0 0 (I 

--------"�,----

the part under which they are idented. 

(Order Parts by Style Number and Description) 
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WESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY 
Business Addresses 

Headquarters. Pittsburgh. Pa, 
"AKRON , O HIO. \06 South Main St. "ERIE, PA . •  1003 State St. 
"ALHAN Y, N Y., 1S6 No. Pearl St. "EVANSVILLE, IND., lOl N. W. First St. 
,ALEXANDRIA. VA .• 1 1 1  Fr",ier Avo. 'tFAIRMONT. W VA . •  602 Cleveland Avo. 
"A LLiiN fOWN. PA., 522 Maple St. §FARGO. N O., 5ZD-3rd Ave. N. 
'A rl'Lli.rON. WISC .• 1 708 N Drew St .• P.O. 'FORT WAYNE. I ND. , 10 10 Packard Ave. 

Bux l06 'FORT WORTH. TEXAS. 501 Jone. St. 
,APPLE rON. WISC , 1029 So Ou.agamie St. 'FRESNO. CAllI' . .  8n Peralm Way, P. O. Box 

• t'A TLANTA. GA .• 126 Mari�tta St .. N. W. 63l 
xA fTlCA, N. Y. 'GARY. I N D  .• 701  Wash ington St. 
'BAKERSFlliLD. CALIF .. 2214 San Emedio St Q)'GRAND RAPIDS, MICH., 5 1 1  Monroe Ave. 
'BAL TlMORE. MD . •  l iS E Lombard '>t. N. W. 
tBAL TlMORE, MD . •  501 Ea.t Pre.ton Road "GREENSBORO. N. C •• l Oll S Park Drive. 
§BALTIMORE. MD .. 40 S. Calvert St. P O. Bo< 1828 
'BEAUMONT. TEXAS. Z293 Broadwav Ave. 'GR EENVILLE, S. C .. West Earle St. 

I' O. 110. 2367 'HAMMOND. IND.,  235 167th St. 
'BINOHAMTON. N. Y., Suite 704, Marine 'HARTFORD, CON N . ,  Main &. Pearl Sts .• 

MiJland Bld� .• 86 Court St. P O. Box 145 
'BIRMINGH A M .  ALA .• lOlO Second Ave. 'HONOLULU. T H .. Hawaiian Elec. Co. Agt. 
'BLUEFIELD

i 
W. VA .• l08 Bluelidd Avenue "HOUSTON. TEXAS. 1 3 1 4  Texa. A ve. 

§BOISE. IDA 10. I' O. Bo, 15\17 � HOUSTON. TEXAS. Ht3 Commerce Ave. 
'BOSTON. M ASS .. 1 0  High Sr. t HOUSTON, TEXAS. 23 1 5  Commerce A ve. 

t � BOSTON. M ASS .• 12 Farnsworth St. §1l0USTON, TEXAS. 6 1 1 · 1 5  Petroleum Bldg. 
",BRIDGEPORT. CONN .• Bruce Ave. &. Sey Q) I '  ,. HU NTINGTON, W. VA., 1029 Seventh Ave. 

mour St. 'INDIANAPOLIS. IND., \37 S. Penna. A ve. 
'BUFFALO. N. Y .• 8 1 4  Ellicott Square Bldg. tINDl A N APOLlS. IND .• 5 5 1  West Merrill St. 

t t BUFFALO. N Y , 1 J 31 Seneca St. 'ISHPEMINO, MICH., 433 Higb S •. 
'BURLINGTON. IOWA. 1708 River St. 'JACKSON. MICH .. 1 1 2  West Michigan Ave. 
'BURLINGTON. VER . • Z07 Park Ave. Q)'tJOHNSTOWN. PA .• 107 Station St. 
'BUTTE. MONTANA. I l9 West Park St. 'JOPUN, M O . 420 Scho<>l Sr. 

II BUTTE, MONT A N A. 742 Brvan, Ave. "KA NSAS CITY. MO., 1 01 W. Eleventh St. 
Q)'CANTON. OHIO, 120 W. Tuscarawas St. II lKANSAS CITY. MO . lIN Wyandotte St. 

'CEDAR RAPIDS. IOWA. 813 18th St., S.E. KNOX VILLE. TENN., Gay &. Clinch St. 
P. O. Box 1 48 x U M A .  OHIO 

'f � CHARLOTTE. N. C .• 210 Ea" SI"h St. 'UTTLE ROCK. ARK •• 1 1 15 West 24th St. 
Q)'CHARLESTON, W. V A .• 1 4 1 5  Oak mon t  Rd. SUTTLE ROCK. A R K  •• cia Fones Bros. Hdwe. 

P. O. /l", 665 2nd &. Rock SIS. 
'CHA TT ANOOOA, TENN . •  536 M arker St. 't iii LOS ANGELES,CALlF •• 4IO So.San Pedro St. 
'CHICAGO. I LL., 20 N. Wacker Drive "LOUISVILLE. KY .• 322 West Broadway 

t II CHICAGO. ILL.. ILl  I W. P.rshin!! Road 'MADISON. WISC .. 508 Edl/:ewood Ave. 
xCHICOPEE FA LLS, MASSACHUSETTS xMANSFIELD. OHIO. lOO East Fifth St. 

't t CINClNNATl, OHIO. 207 West Third St. 'MARSHALL. TEXAS, 501 Nathan St. 
''x III CLEVELAND, OHIO, 1 2 16 West l'ifty.Eighth 'MEMPHIS, TENN .• DO Madison Ave. 

St. "MIAMI, FLA., 1036 N. Miami Ave. 
§COLUMBIA. S. C .. 9 1 2  Lad v  Sr. "MILWAUKEE, WISC .• 546 Nortb Broadway 

Q)'COLUMBUS, OHIO. 8, E. Gay St. tMILWAUKEE. WISC., 1669 N. Water St. 
OOALLAS, TEXAS. 209 Browder St. " I  , M IN N EAPOLIS, M I NN., 2303 Kennedy St., 

lfi DALLAS. TEXAS. 1 7 1 2  Carter St. N. E. 
'DA VENPORT, IOWA. 206 E. Second St. 'MONROE. LA .• 1 30 1  N. Fourth St. 
'DA YTON. OHIO. 3r North M ain Sr. 'NA SHVILLE, TENN., 2 1 9  Second Ave •• N. 
"DENVER. COLORADO. 9 1 0  Firteenth St. 'NEWARK, N. J., I I SO Raymond Blvd. 

iii DENVER. COLORAfX), 1 700 Six'eenth St. f JII NEWARK. N. J., Haynes Ave. & Lincoln 
fDENVER. COLORADO. 988 Cherokee St. Highway 
§DENVER. COLORADO, Gas &. Elec. Bldg. xNEWARK, N. )., Plane & Orange St. 
xDERRY, PA. Q)'NEW HAVEN. CONN .• 4Z Church St., P. O. 
'DEC; MOINES. IOWA. 523 Sixth Ave. Box IRI7 

·t  • DETROIT MICH .. S!57 Trumbull Ave. Q)'NEW ORLEANS. LA .. 333 St. Charle. St. 
"DULUTH, MINN . •  10 Ea,1 Superior St. ,. NEW ORLEANS. LA., 527 Povdr .. St. 

Q)§EAST PEO R I A .  ILL.. Q(l() W Wa.I,ington St. "NEW YORK. N Y., 1 50 Broadway 
x t EAST PITT"BURGH. PA. tNEW YORK.N.Y .• 460 We.t Thirty.Fourth St. 

"EL PASO TEXAS. Or<l!on and Mills Su. 'NIAGARA FALLS, N. Y., 205 Fall. St. 
II EL PASO, TEXAS. 450 Canal St. Q)'NORFOLK, VA .. City Han Ave. &. Bank St. 
IEL PASO, TEX .• c/o Zork Hdwe. Co , 309 N. 'OKLAHOMA CITY.OKLA.,12O N.Robinson 

EI I'a.o St. St. 
• JlI tEMERYVILLE, CALIF., 1 466 Powell Sr. lIIOKLAHOMA CITY.OKLA .• Third &.AU. St •• 

xEMER YVILLE, CALIF., 6 1 6 1  Green St. 'OMAHA, NEB .. 409 South Seventeenth St . 
Where address and P. O. box are both given. send mail to P. O. box, telegrams to address indicated. 

§OMAHA, N E B  .. 1 1 7  N. 13th St. 
"PEORIA, ILL .• 104 E. State S,. 

"t N PHlLADELPHIA. P A . lool Walnut St. 
'P I IOENIX, ARlZONA. I I  We" jelferson St. 
.PITTSBURGH. PA .• Nutta ll Wurks. 200 Me· 

Ci:lnJ le::t� Ave. 
.'PITTSBURGH, P,o. . 306 4th Ave . •  Box 1 0 1 7 

II tplTTSBURGl l, PA ..  ';43 N Lang A ve. 
'PORTLA ND. MAINE. 1 4Z High S" 
*PORTLANn.OREGO N . 309S. W.Sixth Ave. 
lPORTLAND. OREGON, l l 3S N. Inrers,",e 

A ve. 
,PORTLAND. OREGON, 720 N. Thompson 

St. 
'tPROVIDENCE, R. I.. 16 Elbow St. 

Q)'RALEIGI I. N. C .. 803 N<>rth Person St., P.O. 
Box I I H  

§RALEIOH. N. C .• P. 0 Box 443. 
§READlNG, PA . •  619 Spruce St. 
'RICHMOND. V A., Fi ft h &. Bvrd 

'§ROANOKE. V A., 726 First St.,  S. E. 
'tROCHESTER. N. Y . •  4 1 0  AtlHn,;,; Ave. 

'ROCKFORD, ILL .. \30 South Second St. 
"SACRAM ENTO. CALIF . •  180'; 20tb St. 
'SAL T LAKE CITY. UTAH. 10 West First 

Soulh S" 
t fi SAL T LAKE CITY. UTAH. 346 A Pierpont 

Ave. 
§SALT LAKE CITY. UTAH, McCormick Bldg. 
'SAN ANTONIO. TEXAS. 1 1 5  W. Travis St. 
§ SAN FRANCISCO, CALIF .• 1355 Market St. 
'SAN FRANCISCO. CALIF. I Montgomery 

St. 
'SEATTLE. WASH . •  603 Slewart St. 

t � SEATTLE, WASH . 3451 East Marginal Way 
"SHARON. PA . •  46Q ShJrpsvill. Ave. 
'SIOU X  CITY. IOWA , B I I George St. 
"SOUTH BEND. I N D , 2 1 6  Ea .. Wayne St. 
§SOUTH BEND. IND., 1 07 E. jeffe"on St. 
xSOUTH PHILA. WKS .• E .. i n�tQn. Pa. 
°SOUTH PHILA. WKS .. P.O. Box 7348, Phila· 

delphia, Pa. 
'SPOKANE WASH., So. 1 58 Mon roe St. 
'SPRINGFIELD. ILL.601 E Adam s St.. Box � 7  

'ISPRI NGFIELD. MASS , 395 Liberrv Sr. 
"SPRINGFIELD. MASS . . 653 Page Boulevard 
'ST. LOUIS. MO., 4 1 1  North Seven th St. 

t fi ST. LOUIS. MO. 7 1 ] South Twelfth St. 
"SYRACUSE. N Y . 420 N. GedJe. St. 
'TACOMA, WASH , 1023 "A" St. 
"TAMPA, FLA . 4 1 7  Elhmae Ave., Box 230 
"TOLEDO. OHIO. 245 Summir St. 
"TULSA. OKLA . •  303 Easl Brady St. 

• '" tUTICA. N. Y .. 1 13 N Gen.see St. 
'WASHI NGTON, D. C., 1 434 New York Ave .. 

N.  W 
'WA TERLOO. IOWA. 328 jefferson St., P. O. 

Bo x  598. 
"WICHITA, K A N  .. lJ.l So. St. Francis Ave. 

'tWILKES·BARRE. PA .• 267 N. Pennsylvania 
Ave. 

'!WORCESTER. M ASS .• 32 Southbridge St . 
·YORK. PA .• 1 4 3  So. George St. 
"YOUNGSTOWN, OHIO, 25 E. Board man St, 

WESTINGHOUSE ELECTRIC SUPPLY COMPANY AND AGENT JOBBERS 
Fully equipped sales offices and warehouses are maintained &1 all addresses 

ABILENE. K A N  .. U nion Electric Co. 
A KRON, OHIO. The Moock Electric Suppl,. 

Co. 
ALBANY. N. Y , 454 No Pe ... 1 St. 
ALLENTOWN. PA., �ZZ Maple S .. 
A TLANTA. GA., 96 Poplar St .• N. W 
AUGUSTA, M A I NE, Q() W dtt'"T St. 
BALTIMORE. MD .. 40 South Calvert St. 
BANnOR M A I NE. 1 75 Broad St. 
BINGHAMTON, N. Y .. 87 Chendngo St. 
BIRMINGHA M ,  ALA •• Moore·H andley Hdwe. 

Co. 
BLUEFIELD. W V A .. Superlor.Sterling Co. 
BOSTON, MASS., 76 Pearl St. 
BUFFALO. N. Y .• McCarthy Bros. & Ford 
BURLINGTON. VT., 208 F l ynn Ave. 
BUTTE, MONTANA. 50 Ea .. Broadwav 
CANTON. OHIO, The Moock Electric Su pply 

Co. 
CHARLOTTE. N .  C .. llO Easr Sixth St. 

fCHATTANOOGA. TENN .. Mill. &. Lupton 
SUl'ply Co. 

CHICAGO. ILL., Hvland Electrical Supply Co. 
CHICAGO. ILL., I J 3 Non!. Mav Sr. 
CINCINNATI. OHIO, The )vhnsen Electric 

Supply Co. 
CLEVELAND, OHIO, 3950 Pro'pect Ave. 
COLUMBI A .  S. C., 9 1 � Lad" St 
COLUMBUS. OHIO. Pixlev Electric Supply Co. 
DALLAS, TEXAS. 4Q<) Browder St. 
WENVER, COL. The M ine &. Smelter Supply . 

Co. 
Q)DES MOINES, IOWA. 1400 Walnut St. 

DETROIT. MICH .• 547 Harper Ave. 
DULUTH. M INN., 308 W. Mkhlgan Sr. 

(j)EL PASO, TEX., M ine &. Smelter Supply Co. 

ERIE. PA , Star Electrical Co. PITTSBURGH, PA .• Iron City Electric Co. 
EVANSVILLE I N D  .• 201 N W First St. PORTL AND, OREGON . J H N W Ei�hth Ave. 
FUNT. MICH . 1 3 1 4  N Sd�inaw St PRO V I OENC1:, R 1 . 61> Sl.ip St. 
FOR r WORTH, TEXAS. 501 lone, St. RALEIGI I N C ,  Jll S H.rri n�f<)11 St 

Q)GR A N D  RAPIDS. M IC H  .• 51 i Mon roe Ave.. READINU. PA., 61� Spruce St. 
N. W. RICHMOND. V A . • 301 Sourh Fifth St. 

GREENVILLE. S. C .. 200 River St. ROANOKE, VA .. 7!6 First St .• S. E. 
HOUSTON. TEXAS. 1\lO3 Ruil St. Q)ROCHESTER. N Y . 1048 University Ave 
HUNTING TON. W. VA ..  Banks.MiIler Supply ST. LOUIS, 101 0  .. 1 0 1 1 Spruce SI 

Co. ST. PAUL. MINN . 1 45 E<lsl Fifth St. 
INDI ANAPOLIS. INO .. 137 S. Pennsylvania St SACRAME NTO. CAl IF . lOlh anJ R St>. 
JACKSONVILLE, FLA . •  37 Sourh HOlInn St. SALT LAKE CITY. UTAH. 235 West South 
KANSAS CITY M O  . •  Columbian Elcc'l Co. Temple St. 
KANSAS CITY. MO., Con.lnen!.1 Elec. Co. SAN A N TONIO. TEXAS. 1 20 1  E. Housron St. 
LOS A NGELES. CALIF., 905 East Second St. SAN DIEGO. CAUF .• The Electric Supplies 
LOUISVILLE, KY., Tafel Electric Co. Dbtrihuting Co. 
M A DISON. WlSC .• lOU E. W •• hington Ave. SAN FRANCISCO, CAUF., 260 Fifth St. 
MIAMI.  FLA .. 1 036 North Miami Ave. SCRANTON, PA .. Penn Elect') Engineerin8 Co 
MEMPHIS. TENN . •  366 Madison Ave. SEATTLE. WASH .• 558 Firsr Ave . •  South 
MILWAUKEE, WISC., 546 N. Broadwav SIOUX CITY. IOWA. 1005 Dace SI . 
MONROE. LA . •  Mvnroe Hardware Co. SPOKANE, WASH .. 1 52 So Monroe St. 
M I N NEAPOLIS, M I N N ., l I S  South Fourth St. SPRINGFI ELD, MASS . 46 Hampden St. 
NASHVILLE. TENN., Tafel Electric Co. SYRACUSE, N.  Y .• '16 1 W. Genesee St. 
NEWARK. N. J., 49 Uberty St. TAMPA. FLA . 4 1 7  E!I.ma. St. 
N E W  HA VEN. CONN .• l40 Cedar St. TOLEDO. OHIO, 8 1 2  Lafayerte St. 
NEW ORLEANS. LA., Electrical Supply Co. TRENTON. N J • •  2�5 N. Broad St. 
NEW YORK. N. Y., Times ApplIance Co . • Inc. TULSA. OKLA., 3C3 EaSt BraJy St. 

.NEW YORK. N. Y .. 1 50 Va rick St. UTICA. N Y .. 1 1 3  N. Gene, .. St. 
Q)NORFOLK. V A  .• 320 Citv Han A ve. WASHI NGTON. D C  . •  I l I 6 "K" St . •  N. W .  

OAKLAND. CALIF., Tenth &. Alice Sts. WATERLOO. IOWA. 32� jefferson St. 
OKLAHOMA CITY. OKLA., 1 0  E. California WICHITA. KANSAS. 233 So. S .. Francis A ve. 

St. WILMINGTON, DEL. l l 6  E. Second St. 
OMAHA. NEB., 1 1 7 North Thirteenth St. WORCESTER, M ASS., 24 Southbridge St. 
PEORIA. ILL. 104 East State St. YORK. PA . 1 4; S. George St 
PHILADELPHIA. PA., I JOI Race St. YOUNGSTOWN, OHIO, Moock ElectrIc Sup. 
PHOENIX, ARIZONA, 3 1 5  West Jackson St. ply Co . 

• Sales Office t Service Shop x Works fI Warehouse 0 First Cia •• M an Only § Merchandising Ptoducts Only : Headquarters t Apparatus Products Only 
Q) Changed Of added since previous issue. www . 
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