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Westlnghou,se 
TURBINE.GENERA TOR UNITS 

25 to 50 Kw. 

Instructions for the Care and Operation 
of 

General Description 
The unit described herein consists of 

a turbine of the Westinghouse impulse 
re-entry type and a gear connected to 
a direct-current or alternating-current 
generator, the turbine rotor being 
mounted on the pinion shaft. 

Steam enters the turbine through the 
throttle valve, which is of the quick 
closing type and is controlled by the 
automatic stop governor in such a 
manner that it will close instantaneously 
if the turbine overspeeds a predetermined 
amount. The steam next passes through 
the governor valve into the nozzle 
chamber from which it expands through 
the nozzles to the exhaust pressure and 
impinges upon the blades which are 
mounted around the periphery of the 
turbine wheel. After passing through 
the blades, the steam is received in a 
reversing chamber which changes its 
direction of flow and again directs it 
upon the turbine blades. After having 
passed through the blades twice prac­
tically all of the energy obtained by the 
expansion of the steam through the 
nozzles has been transformed by the 
turbine wheel into mechanical work and 
the steam flows into the turbine casing 
and passes out through the exhaust 
line. 

Dismantling: 
This unit was designed with the pur­

pose of obtaining a compact unit, and 
facility of dismantling and assembling 
was sacrificed somewhat in order to 
shorten the overall length of the unit. 

To inspect the reduction gear and the 
turbine rotor, fitst remove the upper 
half of the generator distance piece "83" 
Figure 2. Next disconnect the governor 
lever "107" from the lever connecting 
link "108" Fig. 3. Remove the governor 
case cover "94" and reach down and 
remove the two trunnion bolts "106" 
which are held in place by cotter wire. 
Remove the governor lever rock shaft 
bracket "112" "lith the levers "104" 
and "107" and connecting mechanism. 

05·EHNC Turbine 
After disconnecting the oil pipe to the 
strainer, the gear housing cover may be 
lifted. Care should be taken not to 
bend the governor spindle in this opera­
tion. 

The turbine cylinder cover "52" may 
be removed after the gear housing cover 
has been removed. 

Upon removal of the gear housing 
cover, the governor bracket may be un­
bolted and the governor, bracket and 
oil pump, lifted out as a unit. 

With the turbine cylinder, gear hous­
ing, turbine bearing covers, and the 
governor removed, the turbine and 
pinion shaft may be lifted out with its 
bearings. The bearings may then be 
slipped off the ends, or they can be re­
moved without displacement of the 
shaft by removing the end cover plates 
and rotating the bearings in the hous­
ings until the dowels are frec of their 
grooves. This should always be done 
before removal of generator with gear, 
as subsequently described under "Re­
moval of Armature", in order not to 
injure the gear teeth. If the gear tecth 
are jammed, they should be re-dressed 
carefully by scraping to remove any 
high spots. 

If the governor valve stem is to be 
disconnected, markings or measurements 
should be made previously in order to 
preserve the setting. 

Assembling: 
Before replacing turbine or gear case 

covers, thoroughly clean all interior 
parts and surfaces using gasoline and 
cloths (not waste) freely to remove all 
dirt. Clean the flange joint and paint 
with shellac, bolting the covers in place 
before the shellac hardens. A very 
light cotton thread used as a gasket 
with shellac makes a good joint. No 
other gasket should be used. 

Maintenance 
Adjustments: 

All alignments, adjustments, settings, 
etc., are properly made before shipping 
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and should not under any ordinary cir· 
cumstances be changed. 

Clearances as shown on the Figures 
contained in this book should be main­
tained. Pinion and turbine bearings 
should have between .008 and .012 
inch, gear and generator bearings 
between .008 and .012 inch and gear 
thrust between .005 and .010 inch. 
This latter may be adjusted by changing 
the number of liners behind the thrust 
collars. 

If it is necessary to change the speed 
slightly, the governor spring adjusting 
nut "120" (Figure 3) may be screwed 
down to increase the speed or in the 
opposite direction to decrease the speed. 
The location of this nut is evident upon 
removal of the small cap "95" on top 
of the governor case. DO NOT AT­
TEMPT SPEED ADJUSTMENTS 
BY MANIPULATION OF THE 
GOVERNOR VALVE STEM LINK. 

The sensitiveness of the governor may 
be increased, that is, the percentage 
regulation decreased, by screwing the 
nut "122", which holds the upper coils 
of the governor spring, out of the coils 
a turn or so and thus weakening the 
spring scale by adding to the number 
of active coils. When this is done care 
must be taken so as not to get too great 
a degrec of sensitiveness, thus approach­
ing isochronism, a condition which will 
cause the governor to "hunt". 

One of the most important adjust­
ments on the unit is the proper setting 
of the governor valve in order that the 
valve will be on its seat before the 
governor sleeve has reached the end of 
its travel. To obtain this setting, re­
move the governor housing, mark the 
posit on of the governor spring nut so as 
to return it to its original position, and 
slack up on the nut until the weights 
can be pulled outward by hand. Insert 
a piece of steel or any handy object, 
at least %" thick, between the governor 
sleeve "115" (Figure 3) and the thrust 
ring "128" holding or wedging the 
weights outward. Now adjust the gov-
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Westinghouse Turbine-Generator Units Type 0.5 ElINe 

ernor valve stem in its head "145" 
until the valve is just on its seat and 
tighten the lock nut in this position. 
This same setting may be checked in a 
simpler manner by merely removing the 
valve stem pin and measuring the dis­
tance the valve drops to its seat. This 
should not be more than !t". This sim­
ple method of checking the governor 
setting can be tried occasionally to in­
sure that nothing has disturbed the 
setting. In connection with the valve 
setting, any excessive lost motion of the 
governor levers and links should be noted 
and eliminated. The evers must be a 
tight fit with their keys on the rock shaft 
and if looseness is evident new keys 
should be fitted. 

If the governor valve is replace:! be 
very careful to see that the new valve 
is properly pinned to the stem, and that 
the setting is as given in the prece�ing 
paragraph. 

If any unsteadiness of voltage is 
noticed during the operation of the unit, 
it may indicate that the governor valve 
stem is sticking. The unit should be 
shut down at the first opportunity and 
the trouble corrected by moving this 
valve stem up and down by hand until 
free. 

When any change is made in the ad· 
justment of the throttle valve stem 
packing, the valve should be opened and 
tripped by hand to be sure that it will 
be closed quickly by the pressure of the 
spring. 

When overhauling the gear, it is well 
to check the alignment of the gear and 
pinion in the horizontal plane (center 
distance) by means of the gauges furni­
shed. These gauges should just fit 
between the aligning collars at the ends 
of the pinion and gear shafts. Be sure 
to place the gauge properly, as stamped 
upon it. The axial play or freedom of 
the pinion shaft relative to the gear 
should be from .012 to .020 inch when 
set to the gauge. The alignment in the 
vertical plane is indieated by the con­
tact marks on the teeth. These marks 
should be distributed over the length 
of the teeth, and not concentrated at 
the ends. The setting of the pinion 
shaft has been done in the shop by ex­
perienced men, and a change is war­
ranted only in case the operation of 
the unit has been seriously affected by 
extraordinary drcumstances. If it is 
necessary to change the setting of the 
pinion shaft, it may be done by shifting 
the liners under the bearing pads. The 
total number of liners under opposite 
pads should not be altered, but the 

liners shifted from one pad to the oppo­
site one. Care must be taken not to inter­
change the pinion and turbine bearings, 
and to replace them in their proper posi­
tions, making sure that the oil hole in the 
top is unobstructed. 

Nozzle and Reversing Chamber: 

These parts require practically no 
attention unless it is necessary to renew 
the nozzle after considerable use on 
account of erosion which is due to the 
use of very wet steam. In setting a new 
nozzle, eare must be taken in making 
the joint. Anneal the copper liner 
by heating to a red color and quenching 
in water. All surfaces entering into 
the joint must be cleaned carefully and 
should be given a light coat of thin 
shellac just before bolting the nozzle 
down. Inasmuch as leakage through 
this joint is wasted steam, care cannot 
be over-emphasize:! in properly replacing 
the nozzle. 

The reversing chamber does not re­
quire a joint of this kind since there is 
no change in pressure between the inside 
and the outside. The clearance between 
the nozzle and the blades, and between 
the reversing chamber and the blades 
should be nominally t." and should not 
be less than .020 or more than .050 inch. 
This clearance can be determined by 
the use of a feeler gauge with the rotor 
in its central position, as determined by 
the mesh of pinion te=th. 

Bearings: 

The pinion and turbine bearings con­
sist of solid shells lined with babbitt. 
One bearing or both may have pads with 
liners underneath for adjustment of the 
pinion relative to the gear, as covered in 
another part of this book. The screws 
holding the pads in place should be set 
up tight and the shell with its pads should 
fit nicely in its housing. The clearance 
between the journal and bearing should 
be .008 or .012 of an inch. More than 
.014 is excessive. The bearing contains 
but one oil groove, \\'hich is located 
lengthwise on the top, oil being admitted 
to the center of the groove. If it is neces­
sary to rebabbitt a bearing, the utmost 
care should be exercised to re-bore or 
ream centrally and parallel with the sur­
face of the pads. 

The gear bearing is made in halves, 
obtaining its oil along the horizontal 
centerline on either side, through the oil 
grooves eut lengthwise in the shell. 
Thc clearance of this bearing should be 
between .008 and .012 of an inch. 
More than .014. is excessive and should 
be correeted. In re-babbitting this 
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bearing, carc must also be taken to 
bore it centrally. This bearing also 
serves as a thrust bearing to limit the 
axial play of both the gear and pinion 
shafts. The thrust clearance should be 
from ,005 to .010 of an inch. In re­
babbitting care must be taken to chamfer 
and groove the thrust faces properly. 
The axial position of both shafts may 
be adjusted by changing thc number of 
liners behind the thrust collars, 

Turbine Wheel and Pinion: 

The turbine wheel is pressed and keyed 
on the pinion shaft along with the gland 
runners and collars. The wheel should 
not be removed from the shaft except 
in very special cases. If this is done, 
the utmost care must be exercised t o  
prevent springing o f  the shaft and 
injury of the fit. The shaft and rotor 
must run true within .002 of an inch. 
In adjusting the thrust bearing for proper 
position of the rotor, attention must also 
be given to the proper position of the 
gland runners. The proper clearance 
between the blades and the nozzles is 
given under the heading "Nozzle and 
Reversing Chamber." The clearance 
on each side of the gland runners is nor­
mally t. inch and should be between 
.015 and .045 of an inch. 

The rotor must be in balance for 
smooth operation. If unbalanee is in­
dicated by vibration, check rotor and 
shaft on parallels. A good static balance 
is sufficient. Balancing can be best 
effected by chipping metal off both sides 
of the rotor equally at the inner shoulder 
0f the rim. Do not chip further back 
than % of an inch and take off the edge 
by bevelling. Vibration is not neces­
sarily caused by unbalance, but may be 
due to parts rubbing or misalignment. 

Gear Wheel: 

The gear wheel, shown in Figures 1 
and 2, consists of a cast iron center upon 
which is shrunk a steel ring in which the 
gear teeth are cut. This rim should 
never be removed, unless it is necessary 
to have a new gear, in which ease the old 
one should be sent t o  the factory for 
repair. 

To determine the proper relative lo­
cation of the pinion to the gear in the 
horizontal plane, two aligning gauges 
properly marked are furnished with the 
unit. These gauges should fit nieely 
between the aligning collars at the ends 
of the gear and pinion teeth, as indicated 
on the plan view in Figure 1. The 
pinion and turbine bearings may be ad­
justed to secure this fit. The object of 
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Westinghouse Turbine-Generator Units Type 05 EHNC 

these gauges is to make the pinion shaft 
parallel to the gear shaft and in case of 
loss of the gauges this may be done by 
such other means as may be devised. 
The proper center distance is such as 
will allow the piniott to be moved 
axially relative to the gear wheel be­
tween .012 and .020 of an inch. In 
determining this it is well to wedge the 
gear wheel over against one face of the 
thrust bearing and use a feeler gauge 
at any convenient place on the pinion 
shaft, as for instance, between a gland 
runner and case. Care must be taken 
in determining this movement to see 
that the rotor or glands do not rub 
against their adjacent parts. If this 
is the case, the thrust bearing should 
be adjusted so that the rotor or gland 
runner will not toueh at either limit of 
the axial movement, as determined by 
the meshing of the teeth. 

The alignment in the vertical plane 
can be properly determined only by the 
operation of the machine under approxi­
mately full load and examination of the 
teeth for distribution of contact marks. 

The gear and pinion teeth should show 
no signs of wear over a long period. 
Slight pitting about the pitch line may 
occur but is not serious. Cutting or 
flaking of the teeth indicates poor 
alignment or poor lubri('.ation. Check 
the alignment and examine the oil pan 
under the pinion to make sure that the 
pinion is dipping in oil. 

Governor: 

The construction of the governor is 

shown in Figure 3. Any troubles that 

occur with this mechanism can usually 

be traced to improper seating of the knife 

edges, a sprung spindle, or incorrect 

alignment of the sleeve "115" with the 

spring sleeve "123" so that the sleeve 
binds on the bushing. 

In assembling the trunnion bolts 

"106" ('.are must be taken to see that 

Lhey are properly replaced according 

to marking and that they enter the 

dutch freely and without binding, also 

that the dutch does not bear upon the 

spindle or bind. These trunnion bolts 

must be thoroughly wired to the lever. 

See that the knife edges "101" and 

fulcrum knife edges "136" are in the 

proper position in their blocks and that 

the spring is over its spigot on the sleeve. 

Governor Valve: 

The governor valve is shown in Figure 
3 and consists of a spool dowelled on 

the stem and working within a cage, 
which is pressed into the steam chest. 
The valve should be tested occasionally 
to insure against excessive leakage. The 
leakage is only excessive when, with the 
valve pressed on its seat and a full head 
of steam upon it. the turbine will con­
tinue to rotate. This valve is not sus­
ceptible to grinding on its seat, since this 
results in unbalancing the valve, causing 
irregular governing. The cage should 
be tight in the steam chest when hot. 

Reseating Governor Valve: 

If this is necessary, face off the lower 
disc in a lathe, facing back the level on 
the upper disc the same amount. Bore 
the cage in the same manner, facing 
off the upper seat and turning back the 
bevel on the lower seat. The object 
of reseating can plainly be seen from the 
fact that the contact between the two 
parts must be a line rather than a 
surface, in order to keep the two diame­
ters to practically the same dimension 
and maintain the balance. 

Automatic Stop Governor: 

The automatic overspeed stop is 
shown in Figure 2. It consists of a 
plunger or weight "16" set transversely 
in the pinion shaft and held in place by 
the spring "S" and retainer "13". At 
the proper speed, between Sand 12% 
above normal, for which it is set, the 
centrifugal force of the plunger over­
comes the resistance of the spring and 
flies outward about -to of an inch, striking 
the lever "20" (Figure 6). The move­
ment of this lever releases the engage­
ment of the release lever "31" allowing, 
through the connecting linkage, the 
weight "35" to fall. This weight is 
guided by the rod "40" so as to strike 
the collar at the lower end, the blow 
tripping the throttle valve latch where­
upon the throttle valve is forced to its 
seat by a heavy spring "249" (Figure 4). 
The stop may be reset by turning the 
throttle valve handwhee1 in the closing 
direction to its stop and returning the 
weight "35" to its upper position. 

To change the setting of the auto stop, 
that is, the tripping speed, insert thin 
liners or washers (.005 or .010 thick) 
between the spring retainer "13" (Figure 
2) and the end of the spring so as to in­
crease the spring compression and hence 
the tripping speed or remove washers to 
reduce the tripping speed. In case no 
washers are present grind the end of the 
spring off squarely. Be very careful to 
place the liners between the retainer 
and the spring and not between the 

spring and the collar on the end of the 
plunger. 

There is only one other important 
adiustment to the stop linkage; that 
being the clearance between the cam 
lever and the shaft. This clearance 
should be between f''i and to of an inch. 

The plunger must work freely. It 
may be pushed outward ",ith a rod in 
order to determine whether or not it is 
free. There should be ample clearance 
in the pins and shafts comprising the 
linkage since there is no call for close 
fitting and inasmuch as looseness, guards 
against sticking. A few drops of oil 
occasionally ",ill help to prevent rust 
and consequent sticking. 

The action of this governor should be 
checked occasionally, to make sure that 
the weight flies out and trips the valve at 
the proper speed. This can be done most 
conveniently by disconnecting the link 
"lOS" (Fig. 3) from the governor lever 
"107" and holding the valve up off its 
seat while the turbine is overspeeded b y  
slowly opening the throttle valve. An­
other method is to mark the position 
of the governor spring nut" 120" (Fig. 3) 
so that it can be reset to its original posi­
tion, and then screwing it down suffi­
ciently to permit the turbine speed to be 
increased to the tripping point by open­
ing the throttle valve. In either case, a 
direct reading tachometer should be 
used to guard against excessive speed in 
case the automatic stop governor should 
fail to function. 

Do not overspeed the turbine by pull­
ing up on the governor lever "107" 
(Fig. 3). Such procedure is apt to dam­
age the keys in the inner and outer gover­
nor levers "104" and "107", after which 
the governor may fail to control the 
speed properly. 

Throttle Valve: 
The construction of this valve is shown 

in Figure 4. The stem screws through a 
nut "246" which is kept from turning by 
a pin. A hardened steel ",asher "247" on 
the bottom of the nut engages the latch 
"243" (Figure 2) to hold the nut in its 
uppermost position. When this latch is 
tripped out by the auto-stop or by hand, 
the spring "249" forces the valve to its 
seat. Resetting is accomplished by 
turning the hand wheel in the closing 
direction, which screws the nut upward, 
until engagement of the latch "243" 
and plate "244'/ is effected. 

No special attention is required other 
than, after tightening the gland nut 
"25S", to test the free working of the 
stem by tripping the auto stop by hand. 
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The valve disc may be ground on its 
seat after removing the bonnet and stem. 

Spindle Glands: 
The glands used on this turbine to 

prevent the leakage of steam out of, or 
air into the turbine cylinder, are of the 
water seal type. The gland is shown 
in Figure 5. A runner shrunk on the 
shaft acts as a centrifugal pump im­
peller, building up an annulus of water 
at its periphery having sufficient 
pressure to prevent steam forcing 
its way past. The pressure built up 
by the glart'd runner is dependent upon 
the pressure of the sealing water sup­
plied, which should be three or four 
pounds in excess of the back pressure 
sealed against. It is necessary to cir­
culate water through the gland in order 
to prevent boiling, except when the tur­
bine is operating condensing. The water 
outlet should, therefore, always be 
open when operating non-condensing. 
It should be noted that the water seal 
is not effective when the runner is 
stationary or rotating at low speeds. 
Therefore, if the turbine exhausts into 
9. high vacuum, it is necessary to 
provide a steam connection so that 
steam can be admitted to the glands 
for sealing during the starting periods. 
Both openings in the gland case connect 
into the water chamber at the periphery 
of the runner. The relative position of 
these connections is shown in Figure 1 
for a clock-wise rotation of the rotor, 
viewed from the auto-stop governor end 
of the turbine. 

These glands are also equipped with 
an auxiliary packing of the labyrinth 
type. The packing ring is made up of 
tour segments, each of which is held 
in place .against the shoulder of the 
groove in the gland case with its ends 
just touching those of the adjacent seg­
ments, and its thinned edges barely 
toudling the rotating shaft. 

The glands require no adjustments. 
The proper clearances of the runners 
are given under "Turbine Wheel and 
Pinion" as -h of an inch or from .015 to 
.045 of an inch. The labyrinth packing 
rings should have a sidewise clearance 
in the grooves of from .004 to .007 of 
an inch. The springs should press the 
strips firmly against their shoulders and 
the ends of the segments should just 
touch. Bear this in mind when i!liert­
ing new strips. The inside diameter 
of the new strips should be about .010 
less than the shaft diameter, this amount 
being left to wear off during the first 
few minutes of op:ration. 

The water chambers may become 
filled with scale or other deposits if im­
pure water is used. This will result 
in rubbing, vibration and wear. If it 
is impossible to obtain pure water for 
use in the glands it will be necessary 
to open and clean them periodically. 
If leakage from the glands seems exces­
sive examine the horizontal joint, 
scraping the halves together if necessary, 
taking especial care to have a fit all 
around the water chamber. See that 
the halves of the gland fit properly 
and that there is no roughness or ir­
regularity in the water passage, such as 
would be caused by the water outlet 
or inlet pipe extending downward into the 
passage or by a formation of scale. 
See that the water pressure on the 
glands is steady and does not exceed 20 
pounds gaug�. Ruuner clearances be­
yond the limits given ",;11 result in 
excessive leakage. 

Oil Pump: 
The oil pump is located in the base 

of the governor bracket and is shown in 
Figure 3. This pump must be nicely 
fitted in order to pump sufficient oil. 
If the amount of oil pumped is insuffi­
cient, as indicated by the level falling 
too near the bottom of the oil strainer 
case, the pump should be re-fitted by 
scraping the joint to reduce the clearance 
of the gear faces which should be .002 to 
.006 of an inch. Likewise the clearance 
at the tooth ends should not exceed these 
figures. 

Oiling System: 
The oil level in the reservoir should 

be maintained near the center of the 
sight glass. The oil level should, of 
course, in no case be so low as to pro­
hibit its being seen in the glass, nor 
should it be above the glass (that is, 
within 7 inches of the horizontal center­
line), for if it is, the gear wheel will dip 
in the oil, causing a loss of power and 
heating of the oil. The reservoir may be 
drained through the cock, and filled 
through the oil strainer. In so doing, 
only the oil necessary to fill the passages 
to the bearings will pass through the 
strainer, the bulk flowing to the reservoir 
through the overflow. The oil should 
be kept clean and renewed when neces­
sary. The oil strainer should be cleaned 
occasionally. It may be removed while 
the unit is in operation. The cooling 
water should be in circulation whenever 
the turbine is in operation. 

The oiling system should be filled 
with a pure mineral oil having about 130 
seconds Saybolt viscosity at 130 degrees 

11 

F. The importance of using high grade 
oil, free from animal or vegetable oil 
compounds, cannot be over-emphasized. 

Repairs 

Re-blading the rotor is the main point 
in repairing the turbine. To replace a 
few blades, not over 6 or 8 consecutive 
ones, drive out old pins and insert 
blades, fitting the last one so that all 
blades will press together tightly. 

The holes for blade pins should be 
drilled with the blades in place. Diame­
ter of pins and reamer sizes are given 
below. In place of a reamer a new drill 
of the reamer size indicated may be used. 

Pin D18. 

.1875 

.1910 

.1935 

.1990 

.2031 

.2188 

.2344 

.2420 

.2500 

Reamer Dia. 

.1850 

.1890 
.1910 
.1960 
.2010 
.2165 
.2323 
.2401 
.2480 

In selecting the new size of pin, take 
the smallest one for which the proper 
reamer or reaming drill cleans up the 
holes. Turn shroud and pins off flush. 
If the. rotor is to be completely bladed 
extreme care must be taken to drill the 
holes in the shanks of the blades in the 
proper position. To have these pins 
incorrectly located results in a dangerous 
condition. Pin 12 blades equally dis­
tant, making sure that pins are correctly 
located in the shanks of the blades. 
From each of these, work either way, 
fitting last blades so that all blades will 
be tight against each other. Pin as 
before. Turn shrouds and pin ends 
flush. The diameter of the wheel 
with blades in place must be 17% inches. 

Operation 
Turbine: 

To Start: 
1. Drain the steam inlet and exhaust 

pipes. 

2. After making sure that the exhaust 
is free, open throttle valve slightly, 
bringing the turbine up to speed 
and be sure that the speed is being 
controlled by the governor before 
further opening of the throttle 
valve. 

3. Close drains. 

4. Open the gland water inlet valve. 
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5. Open gland water outlets, adjusting 
the valves to pass just sufficient 
water to keep the temperature of 
the water in the glands below the 
vaporization point. This point will 
be reached when no vapor can be 
observed coming from the glands. 

6. Test action of the overspeed stop 
linkage and throttle valve by 
releasing the auto-stop governor 
trip lever "20" by hand, which will 
allow the weight to fall and close 
the throttle valve. 

7. To reset the throttle valve the 
handwheel should be turned in 
the closing direction to its stop, 
the hammer weight "35" lifted, 
and its supporting lever "31" 
replaced in position. Then the valve 
('an be re-opened as before. 

8. The gland water pressure should 
be about 5 pounds plus the pressure 
of the exhaust. It must never 
exceed 20 pounds. 

9. When operating condensing or 
exhausting to the atmosphere the 
gland water pressure may be re­
duced to 5 pounds. Circulation is 
unnecessary if running condensing. 

To Shut Down: 

1. Close throttle valve. 
2. Open steam and exhaust drains. 
3. Close exhaust valve. 
4. Turn off gland water. 

Generator: 

To Start: 

1. Cut in all resistance in the field 
rheostat. 

2. Start up steam end as previously 
described. 

3. Adjust rheostat for normal voltage, 
bringing voltage up slowly. 

To Parallel: 

1. To parallel one generator with 
another generator, bring it up to 
normal speed. 

2. With a voltmeter connected to its 
terminals, gradually bring up the 
voltage by cutting out resistance 
in the rheostat until approximately 
the voltage of the other generator is 
reached. 

3. Throw in equalizer switch. 
4. Throw in main switches. 
5. Adjust rheostat until generator 

takes its proportion of the load. 

To Shut Down: 

1. Reduce the load on the generator 
as much as possible by throwing 
in the resistance in the shunt field 
rheostat. 

2. Throw off load by opening the 
machine circuit-breaker. 

3. Open equalizer switch. 
4. Open main line switch. 
5. Shut down steam end as described 

previously. 
6. Wipe off all the oil and dirt and 

clean the machine thoroughly, thus 
putting it in good order for the 
next run. 

Care: 

1. The generator should be kept clean 
by blowing out with compressed 
air, or hy some other means, if 
compressed air is not available. 

2. Care should be taken not to destroy 
the balance of the rotor by bending 
shaft or by any other means. 

3. Keep small pieces of iron, bolts, and 
any other material of that nature 
away from the frame. Any such 
fragment attached to the field 
magnet of a machine may jam 
between the armature and pole, 
thus causing damage. 

Removal of Armature: 

1. Remove turhine rotor, pinion shaft 
and governor bracket as described 
under "Dismantling". 

2. Take out bolts which fasten lower 
half of generator frame extension 
or distance piece to gear casing 
after blocking up end of gear case 
to secure it against tilting. 

3. Slide complete frame and bracket 
away from steam end about 3 inches 
(or just enough so that the frame ex­
tension clears the gear casing when 
the frame is raised) so that the gear 
can be taken out of the case. Frame 
and bracket should not be shifted 
far enough so that the shaft will 
come out of the bearing at the 
commutator end. 

4. Generator should then be raised as 
a whole, allowing armature to rest 
on the poles at the rear end. It 
should be raised just high enough 
for the reduction gear to be lifted 
out of the case. 

5. The complete generator should be 
swung around and placed on the 
floor. 

6. The armature can then be removed 
from the frame by sliding it out at 
the rear end. When replacing, lift 
the oil ring in hearing, to clear the 
shaft. 

7. Extreme carc should be taken not 
to injure the commutator or the 
gear by supporting the armature on 
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them, either when hlocking or using 
a rope sling. 

Removal of Poles: 

1. Disconnect field winding. 
2. Remove the two bolts which h01<l 

the pole to the frame. 
3. Slide out the pole with its winding. 
4. Poles can then be removed without 

removing the armature. 
S. When the pole is replaced, care 

should be taken that the samc 
thickness of liners or shims is 
placed under the pole as were thcre 
when the pole was removed. 

6. The air gap should he thc same at 

all four main poles and at the 
auxiliary poles. The gap is not 
necessarily the same for the main 
poles as for the auxiliary poles. 

7. The air gap under main and aux­
iliary poles should he checked 
carefully with a feeler gauge hefore 
removal and again after assembly 
in order to be sure that the same 
length of air gap is ohtained. 

General Precautions: 

1. Be sure that all parts urc clean, 
noting the condition of the oil and 
any deposits indicating deteriora­
tion or hreaking down of the luhri­
cant. 

2. Examine for strains from piping or 
holding down bolts. also for even 
support of feet. 

.�. When unit is open, observe conrli­
tions of blades, nozzles and valves 
with respect to steam erosion or 
other wear. 

4. Examine blades carefully to see that 
they are tight and down in place. 
If any indication of loose blades is 
observed. repair as noted under 
"Repairs", or replace previous to 
further operation. 

S. Observe wear or deterioration in 
bearings, governor knife edges, 
bushings and sleeves, main governor 
and oil pump gears, auto-stop cam 
lever and plunger, etc. 

6. Note any considerable lost motion 
in governor linkage due to wear or 
poor adjustments. 

7. Examine glands for scale deposits, 
leaks at flanges, condition of laby· 
rinth rings and springs. 
If any discrepancies are found they 
should be corrected in order to 
prolong the life of the unit. Con­
tinuous operation for years without 
replacement of any major parts at 
least, is to be expected if the unit 
is properly installed and given the 
proper care as set forth herein. 
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Cylinder Drainage 

Water standing in any part of the 
turbine causes rapid deterioration and 
it is, therefore, of utmost importance 

that the cylinder be kept clear of water 
while the unit is shut down. As stated 
above, the cylinder drains into the 
exhaust chamber and this chamber 

should be drained, through an open 
funnel if possible, so that the operator 
can observe that the drain is functioning 
properly. 

This drain should be opened im­
mediately after shutting down and re­
main open throughout the shut-down 
period. Daily inspections should be 

14 

made to be assured that the drain is 

free and that water is not accumulating 

in the cylinder. 

Before starting up, the steam inlet 

line should be drained and both drains 

left open until steam blows freely indicat· 

ing that all parts are clear of water. 
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The following list has been compiled to facilitate ordering repair parts by name and number together with the serial 
number of the turbine: 

Item Name 
6 Auto stop governor body .................... . 

7 Auto stop governor retainer ............... . 
8 Auto stop governor spring. . . . . ... . ... . 

13 Auto stop governor spring retainer ............ . 
14 Auto stop governor spring retainer lock washer .. 
16 Auto stop governor spring weight. . ..... . .. . . 
20 Auto stop governor trip lever ... 
21 Auto stop governor trip lever spring .......... . 
22 Auto stop governor trip lever spring leaf ...... . 
23 Auto stop governor trip lever tip ............. . 
24 Auto stop governor trip latch rod ............. . 

25 Auto stop governor trip latch rod bell crank ... . 
26 Auto stop governor trip latch rod bell crank clevis 
27 Auto stop governor trip latch rod end. 
28 Auto stop governor trip latch rod end .. 
29 Auto stop governor trip latch rod spring .... 
30 Auto stop governor trip latch rod spring block . . 

31 Auto stop governor trip release lever ..... 
32 Auto stop governor trip release lever bracket. .. . 

34 Auto stop governor trip release lever tip ....... . 
35 Auto stop governor trip weight. ... .. . . . . ... . . 
36 Auto stop governor trip weight bracket. 
37 Auto stop governor body weight latch ..... 
38 Auto stop governor trip weight latch handle. 
39 Auto stop governor trip weight latch spring. 
40 Auto stop governor trip weight rod ........... . 
41 Auto stop governor weight rod end ........... . 
42 Auto stop governor trip weight sleeve ....... . 
49 Cylinder base .............................. . 
52 Cylinder cover. . . . . . . . . .. . ...... . . . .. . . ... . 
57 Gland case (upper half) ..................... . 

58 Gland case (lower half) ..................... . 
59 Gland packing ring ..................... . 
60 Gland packing ring... . . . . . . . . . . . ....... . 
61 Gland packing ring spring .............. . 
62 Gland runner (bearing end) .................. . 

63 Gland runner (bearing end) sleeve. 
64 Gland runner (bearing end) sleeve ............ . 

65 Gland runner (gear end) .................... . 
66 Gland runner (gear end) sleeve ... .......... . 
67 Gland runner (gear end) sleeve ............. . 
71 Gear case base ............................. . 

73 Gear case cover ............................ . 
79 Gear wheel center .......................... . 
80 Gear wheel rim. . . . . . . . . . . .......... . 
83 Generator distance piece (upper) ......... . 
84 Generator distance piece (lower) ............. . 
85 Generator shaft bearing (upper half) .. . 
86 Generator shaft bearing (lower half). . . . . .. . .. 
94 Governor case cover ........................ . 
95 Governor case cover cap ............. , . . .... . 
96 Governor clutch ................. . 
97 Governor gear (driver) ............ . 
98 Governor gear (driven). . . . . . . . . . . .. . .... . . . 
99 Governor gear lock washer .................. . 

100 Governor gear thrust washer ................ . 

101 Governor knife edge ...... � . . . . . . . . . . . . . . .  . 
102 Governor knife edge block . . '7 .. . 
103 Governor knife edge retainer .. 
104 Governor lever (inner) .. 
106 Governor lever trunnion bolt ... . 
107 Governor lever (outer) ....... . 
108 Governor lever connecting link .......... . 
112 Governor lever rock shaft bracket ....... . 
115 Governor sleeve ............................ . 
116 Governor sleeve nut. . . . . . . . . .. . ......... . .  . 

119 Governor spring. .. . . . . . . .. . .. 
120 Governor spring adjusting nut ............... . 
122 Governor spring nut ........ , . ... . . . . . .. . .. , . 
123 Governor spring sleeve .................. . 

124 Governor spring sleeve bolt .................. . 
125 Governor spindle ........................... . 
126 Governor spindle bushing. . . . . . . ........... . . 

127 Governor spindle bushing (oil pump gear) ..... . 
128 Governor spindle thrust collar. .............. . 
130 Governor weight ........................... . 

Fig. 
2 
2 
2 
2 
2 
2 

4·-6 
4-6 

6 
2-6 
2-6 
2-6 
2-6 
2-6 
2-6 
2-6 
2-6 
4-6 

4' 
4--6 
4-6 
4-6 
4-6 
4-6 
4-6 
4-6 
2-6 
4-6 

2 
2 

2-5 
2-5 
2-5 
2-5 
2-5 
2-5 
2-5 
2-·5 

Item Name 
131 Governor weight arm (I. h.). . ........ . 
132 Governor weight arm (r. h.) ............ . 
133 Governor weight arm block ............. . 
134 Governor weight elise .................... . 

135 Governor weight disc fulcrum block ........... . 
136 Governor weight disc fulcrum knife edge ...... . 
1,37 Governor weight knife edge block ............ . 
138 Governor valve ....... .................... . 
139 Governor valve cage ........................ . 
140 Governor valve cage cover (bottom) .......... . 
142 Governor valve stem ................. . 
143 Governor valve stem coupling ........... . 
144 Governor valve stem extension.. . . ' "  ..... 
145 Governor valve stem extension head. 
146 Governor valve stem gland ..... 
147 Governor valve stem stuffing box ..... 
149 Governor valve stem cage cover (upper) .. . 
151 Oil pump body..... . . . . . . . .......... . . 
152 Oil pump body cover (bottom) ....... ...... . 
154 Oil pump gear (driver) ...................... . 
156 Oil pump gear (driver) ...................... . 

161 Oil reservoir oil level gauge .................. . 
164 On strainer cover. . . . . . . . .. . .... . .. . . . ..... . 
168 Pinion shaft and rotor shaft. . . . . . . . . . . . . . .. 
169 Pinion shaft bearing. .. . .. . ... . ... . ... . . 
171 Pinion shaft bearing key ... . 
172 Pinion shaft bearing key • . . . . . . . . . . . . . . . . . . . .  

178 Pinion shaft oil ring (upper half) .......... . 
179 Pinion shaft oil ring (lower half) ............. . 
180 Pinion shaft split collar ................. . 
181 Pinion shaft shrink collar (bearing end) .... . 
182 Pinion shaft shrink collar (gear end). 
185 Nozzle block ................ . 
189 Relief valve ............. . 
193 Reversing chamber. 
194 Reversing chamber liner. 
198 Rotor. . . . . .. . . . . . . . . . ... . ...... . . 
199 Rotor blade ........... ................... . 
200 Rotor blade pin ............................ . 
201 Rotor key... . . .. . . . . . . . . .... . ......... . 

207 Steam chest body .......................... . 
208 Steam chest body gasket. ......... . ......... . 
217 Thrust bearing collar (gear end) ............. . 
218 Thrust bearing liner ....... " ......... . . . 
219 Thrust bearing liner .................. . 
220 Thrust bearing liner ........................ . 

221 Thrust bearing collar (gen. end) ............ . 
222 Thrust bearing liner. . . . . . . . . . . ..... . .... . . 

223 Thrust bearing liner. . . . . . . . . . .. . . . ... . .. . 

224 Thrust bearing liner ........................ . 
227 Turbine bearing ............................ . 
228 Turbine bearing cover ...................... . 

2 
2 
2 
3 
.3 
2 
2 
2 
2 
2 
2 
.3 
3 
3 
2 
3 
.3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
.3 
3 
3 
3 

229 Turbine bearing cover end plate .... ......... . 

-230 Turbine bearing cover oil ring (upper half) .... . 
231 Turbine bearing COVer oil ring (lower half) .... . 
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232 Turbine bearing key. . . . . . . . . . . . .  . .. . .. . 
233 Turbine bearing key. . ...... . 
234 Turbine bearing key ................ . 
240 Throttle valve ...................... . 
241 Throttle valve body ................. . 
243 Throttle valve latch ..................... . 
244 Throttle valve latch plate ............. ' .... . . 
245 Throttle valve latch spring stud ............ . 
246 Throttle valve nut .......... . 
247 Throttle valve nut washer ................... . 
248 Throttle valve spring (lower) ................ . 
249 Throttle valve spring (upper) .......... " . . .. . 
250 Throttle valve spring retainer ............ . 
251 Throttle valve stem (lower) ................. . 
252 Throttle valve stem (lower) collar ........... . 
253 Throttle valve stem (upper) .......... . 
254 Throttle valve stem handwheel. .. 
257 Throttle valve stem packing gland .. 
258 Throttle valve stem packing nut .......... . 
259 Throttle valve stem stuffing box. . . ... . ... . 
261 Throttle valve yoke ................ . 

Fig. 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
.3 
.3 
3 
3 
3 
.3 
3 
.3 
3 
3 
3 
2 
1 
1 
1 
1 
2 
2 

2-5 
2--5 

2 
2 
4 
2 
2 
2 
2 
2 
3 
3 
3 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
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4 
4 
4 
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WESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY 

• AKRON, OHIO, 106 South Main S •• 
.ALBANY, N.  Y., 456 No. Pearl S •. 
!ALEXANDRIA, VA .. 121 Fruler Ave. 

ALLENTOWN. PA., 522 Maple S •. 
• APPLETON, WISC., 1708 N. Drew St., P.O. 

Box 206 
lAPPLETON. WISC., 1029 So. Outagamle St. 

• t ATLANTA. GA .. 426 Marlet •• S •. , N. W. 
xATTICA, N. Y. 
• BAKERSFIELD. CALIF., 2224 San Emedio St. 
.BALTIMORE. MD., 1 1 8  E. Lombard S •. 
tBALTIMORE. MD., SOl EMt Preston Road 
tBAL TIMORE, MD., 40 S. Calvert St. 

BEAUMONT. TEXAS, 2293 Broadway Ave .• 
P. O. Box 2367 

• BINGHAMTON, N. Y., Suite 704. Marine 
Midland Bldg., 86 Court S •. 

• BIRMINGHAM. ALA .. 2030 Second Ave. 
"BLUEFIELD, W. VA., 208 Bluefield Avenue 
"3pISE. IDAHO. P. O. Box 1597 
'BOSTON, MASS" 10 High S •. 

t • BOSTON, MASS., 12 Farn.worth S •. 
• tBRlOOEPORT, CONN., Bruce Ave. &. Sey· 

mour St. 
.BUFFALO. N' Y .. 8 1 4  Ellicott S9u.re Bldg. 

t .. BUFFALO, N. Y., 1 1 32 Seneca St. 
• BURLINGTON. IOWA, 1 708 River S •. 
• BURLINGTON, VER., 207 Park Avo. 
'"BUTTE, MONTANA. 129 We .. ParI: St. 
• BUTTE, MONTANA. 742 Bryan. Ave. 

(j)·CANTON. OHIO, 120 W. Tusca.awas Sr. 
.CEDAR RAPIDS, IOWA, 813 18th St., S.E., 

P. O. Box 148 
• t • CHARLOTTE. N. C., 210 Eut Slx.h S •. 

(j)"CHARLESTON, W. VA., 1415 Oakmont Rd. 
P. O. Box 865 

*CHATTANOOGA, TENN., 536 Market S •. 
*CHICAGO, ILL., 20 N. Wacker Drive 

t .CHICAGO, ILL.L2ll1 W. Pershina Road 
"CHICOPEE FAL S, MASSACHUSETTS 

0t • CINCINNATI, OHIO, 207 West Third St. 
• t" ,CLEVELAND, OHIO, 1116 We .. Fi{cy.EiKhrh 

S •. 
fCOLUMBIA, S. C., 912 Lady S •. 

(j) "COLUMBUS. GHIO, 85 E. Gay St. 
• DALLAS, TEXAS, 209 Browder St. 

• DALLAS, TEXAS. 1 7 1 2  C .... r St. 
*DA VENPORT, IOWA, 206 E. Second St. 
• DAYTON, OHIO, 30 North Main St. 
*DENVER, COLORADO, 910 Fifreenth St. 

. DENVER, COLORADO, 1700 Sixteenth St. 
tDENVER, COLORADO, 988 Ch.rokee S •. 
IDENVER, COLORADO, Gas &. Elec. Bide. 
"DERRY, PA. 
'"DES MOINES, IOWA, 523 Sixth Ave. 

-t ' DETROIT, MICH .. 5757 Trumbull Ave. 
.DULUTH. MINN., 10 East Superior St. 

(j)IEAST PEORIA. ILL .• 900 W. Washington St. 
l< iii EAST PITTSBURGH, FA. 

'EL PASO, TEXAS, Oteg"n and Mill. S". 
• ilL PASO, TEXAS, 450 Canal St. 
ieL PASO, TEX., c/o Zork Hdwe. Co., 309 N. 

EI Pa.o S •. 
• •  tEMERYVILLE, CALIF., 1466 Powell St. 

"EMERYVILLE, CAUF., 6161 Green St. 

Business Addresses 
Headquarterst Pittsburgh, Pa • 

*ERIE, PA., 1003 State St. 
"EVANSVILLE, IND., 201 N. W. Fira. St. 

*tFAIRMONT. W VA., 602 Cleveland Ave. 
§FARGO, N. D., 520-3rd Ave. N. 
"FORT WAYNE, IND., IOtO Packard Ave. 
"FORT WORTH, TEXAS, 501 Jones St. 
'Fr;,�NO, CAUF., 872 Peral ... Wav, P. O. Bo" 
.GARY, IND., 701  Washington St. 

(j)'GRAND RAPIDS, MICH., 5 1 1  Monroe Ave. 
N. W. 

·OREENSBORO, N. C.. 108 S. Park Drive. 
P. O. Box 1828. 

·GREENVILLE, S. C., W ... Earle St. 
*HAMMOND, IND., 235 167th St. 
"HARTFORD, CONN., Main &. Pearl St.., 

P. O. Box 745 
"HONOLULU, T. H . ,  Hawaiian Eloc. Co. Agt. 
"HOUSTON, TEXAS, 1314 Texa. Avo. 

• HOUSTON, TEXAS, 2313 Commerce Av •• 
tHOUSTON, TEXAS, 2315 Commerce Ave. 
fHOUSTON. TEXAS, 61 1·15 Petroleum Bldg. 

(j)t" . HUNTINGTON, W. VA .• 1029 Seventh Ave. 
*INDIANAPOLIS, IND., 137 S. Penna. Ave. 
tlNDIANAPOUS, IND., 551 We .. Merrill St. 
"ISHPEMING, MICH .. 433 High St. 
"JACKSON, MICH., 212 We" Michigan Ave • 

(j).tJOHNSTOWN, PA., 107 Station St. 
"JOPLIN. MO., 420 School St. 
'"KANSAS CITY, MO., 101 W. Eleventh St • 

• tKANSAS CITY. MO .. 2124 Wyandotte St. 
"KNOXVILLE, TENN., Gay &. Clinch St. 
"UMA, OHIO 
"UTTLE ROCK, ARK., I l lS West 24th St. 
,LITTLE ROCK, ARK., % Fones Bros. Hdwe. 

2nd &. Rock Sts. 
"t • LOS ANGELES. CAUF., 420 So. San Pedro St. 

"LOUISVILLE, KY., 322 W ••• Broadway 
"MADISON, WISC., 508 Edgewood Ave. 
"MANSFIELD, OHIO, 200 Ea" Fifth St. 
"MARSHALL, TEXAS, SOt Nathan St. 
"MEMPHIS, TENN" 130 Madison Ave • 
"MIAMI,'FLA., 1030 N. Miami Av •. 
"MILWAUKEE, WISC., 546 North Broadwa, 
tMILWAUKEE, WISC., 1669 N. Water Sc. 

"t , MINNEAPOUS, MINN., 2303 Kennedv St. • 
N. E . 

"MONROE, LA., 1301 N. Fourth St. 
"NASHVILLE, TENN., 219 Second Ave" N. 
"NEWARK, N. J .• 1 180 Raymond Blvd. 

t • NEWARK, N. J., Hayne. Av., &. Lincoln 
Highway 

xNEWARK, N. J.,  Plane &. Orange St. 
(j)'NEW HAVEN, CONN., 42 Church St., P. O. 

Box 1817 
(j)"NEW ORLEANS, LA., 333 St. Charles St. 

Ki NEW ORLEANS, LA., 527 Poydr .. St. 
"NEW YORK, N. Y., 150 Broadway 
tNEW YORK, N. Y., 460 West Thirty.Fourth St. 
"NIAGARA FALLS, N. Y .• 205 Fails St. 

(i)"NORFOLK, VA •• City Hall Ave. &. Bank Sc. 
.OKLAHOMA CITY, OKLA., 120 N. Robinaon 

St. 
.OKLAHOMA CITY,OKLA .. Thlrd &. AU. S ... 
*OMAHA, NEB., -409 South Seventeenth St. 

IOMAHA, NEj:I., 1 1 7  N. 13th St. 
*PEORIA, ILL., 104 E. State St. 

. t  nHILADELPHIA. PA., 3001 Walnut St. 
"PHOENIX, ARIZONA, 1 1  We.t JeWeroon St . 
xPITTSBURGH, PA .• Nuttall Worka, 200 Mc· 

Candle .. Av •. 
.-PITTSBURGH, PA., 306 4th Avo.. Box 1011 

1M tPITTSBURGl;I, PA" 5t3 N. Lang Av •• 
.PORTLAND, MAINE, 142 High St . 
'"PORTLAND, OREGON, 309 S. W. Slxrh Ave. 
tPOR TLAND, OREGON, 2138 N.Intersrate A.e. 
. PORTLAND, OREGON, 720 N. Thompson 

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

(j)*RALEiGH, N. C., 803 North Person St., P. O . 
Box 1134 

�RALEIGH, N. C., P. O. Box 443 • 
IREADING, PA., 619 Spruce St. 
"RICHMOND, VA., Fifth &. BVrd 

* OKE, V A., 726 First St., S. E. 
• HESTER, N. Y .. 410 Atlantic Av •• 

KFORD, ILL., 130 Sou.h Second St . 
"SACRAMENTO, CALIF. 1805 20th St. 
.SALT LAKE CITY, UTAH, 10 We . .  Am 

South St. 
t ' SALT LAKE CITY, UTAH, 346 A PI.rpont 

Ave . 
§SAL T LAKE CITY. UTAH, McCormick Blda. 
·SAN ANTONIO, TEXAS. 1 1 5  W. Travl. St. 
§SAN FRANCISCO, CALIF., 1355 Market St, 
·SAN FRANCISCO, CALIF., 1 Montgomery 

St. 
'"SEATTLE, WASH., 603 Stewart S •• 

t ' SEATTLE, WASH., 3451 Eut Marginal Way 
xSHARON, PA., 469 Sharpsville Ave. 
·SIOUX CITY IOWA, 23 1 1  G.orge St. 
"SOUTH BEND, IND., 216 East Wayne St. 
§SOUTH BEND, IND., 107 E. Jeff.rson St. 
"SOUTH PHILA. WKS., Essington, Pa. 
·SOUTH PHILA. WKS., P. o. Box 7348, Phlla· 

delphia Pa. 
·SPOKANE, WASH .• So. ISS Monroe St. 
'"SPRINGFIELD, ILL., 601 E. Adam. St., Box '7 

..tSPRINGFIELD, MASS., 395 Liberty St. 
xSPRINGFlELD, MASS., 653 Page Boulevard 
'"ST. LOUIS, MO., 4 1 1  North Sev.nth St. 

t. ST. LOUIS, MO., 717  South Twelfth S •• 
"SYRACUSE, N. y" 420 N. Gedde. St • 
*TACOMA, WASH., 1023 "A" St, 
*TAMPA, FLA., 4 1 7  Ellam.e Ave .. Box 230 
*TOLEDO, OHIO, 245 Summit St. 
*TULSA, OKLA., 303 East Brady St. 

. ,  tUTICA, N. Y., In N. Gene •• e Sc. 
.WASHINGTON, D. C., 1434 New Yorle Ave. . 

N. W. 
.WATERLOO, IOWA, 328 ]eifcnon St., P. O. 

Box 598. 
-WICHITA, KAN., 233 So. St. Fr.nci. Av •• 

-tWILKES.BARRE, PA., 261 N. P.nn.ylvanla 
Ave. 

"tWORCESTER, MASS., 32 Southbridge St • 
-YORK PA., 143 So. Georg. St. 
.YOUNGSTOWN, OHIO, 25 E, Boardman St , 

Where add .... and P. O. box ..... both &iven, ... ud .... il ... P. O. box_ tele_au to add_. lndlcaled. 

WESTINGHOUSE ELECTRIC SUPPLY COMPANY 
Fully equipped aaIoo oflic:e. and ....... 1.0 ...... are maiataln.d al aU addre_ 

ALBANY6N. Y., 454 No. P.arl St. 
ALLENT WN, PA., S22 Mapl. St. 
ATLANTA, GA .. 96 Poplar S,,, N. W. 
AUGUSTA, MAINE, 90 Water St. 
BALTIMORE, MD., 40 South Calve" St. 
BANGOR, MAINE, 175 Broad St. 
BINGHAMTON. N. Y., 87 Chenango St. 
BOSTON, MASS., 76 Pearl St. 
BURLINGTON, VT., 208 Flynn Ave. 
BUTTE, MONTANA, SO East Btoadw a, 
CHARLOTTE, N. C., 210 Ea .. Sixth St, 
CHICAGO, ILL., 1 13 Notlh May St. 
CLEVELAND, OHIO, 3950 Prospect Ave 
COLUMBIA. S. C., 915 Ladv St. 
DALLAS TEXAS, -409 Browder St. 

(j)DES MoiNES, IOWA, 1400 Walnut St. 
DETROIT. MICH , 541 Harper Ave. 
DULUTH, MINN., 308 W. Michigan S •• 
EVANSVIL.LE. IND., 201 N. W. Flnt St. 
FLINT. MICH., 1314 N Saginaw St. 
FORT WORTH, TEXAS, 501 Jone. S,. 

(j)ORAND RAPIDS, MICH., 5 1 1  Monroe Ave., 
N. W. 

GREENVILLE, S. C., 200 Riv.r St. 
HOUSTON, TEXAS, 1903 Rul> St. 

• Sal .. OiIice t Service Shop " Wotle. • Wareho_ 
(i)ChUlPd Of added ainu prcYioIli 1M"" 

INDIANAPOLIS, IND., 137 S. l'ennsy1 .anla St. (j)ROCHESTER, N. Y., 1048 Unlveulty Ave. 
JACKSONVILLE, FLA., 37 South Hogan St. ST. LOUIS, MO., 1 0 1 1  Spruc. St. 
'los ANGELES, CAllI' .. 905 Ea .. Second St. ST PAUL MINN 145 E Flf h S MADISON, WISe., 1022 E. W .. hin�ton Ave. SACRAMENTO. ·CALlF�·20.h

t 
arut R Sta. MIAMi, FLA .. 1036 North Miami Ave. SALT LAKE CITY, UTAH, 235 Weal Sollth MEMPHIS, TENN .. 366 Madison Ave. Temnl. St. MILWAUKEE. WISC., 546 N, Broadway F 

MINNEAPOLIS, MINN., 215 South Fourth St. SAN ANTONIO, TEXAS, 1201 E. HOUlton St. 
NEWARK, N. J., 49 Liberty_S,. SAN FRANCISCO, CALI!' .• 260 Fifth St. 
NEW HAVEN, CONN. 240 Cedar St. SEATTLE, WASH., 558 First Ave., South 

.NEW YORK N. Y .. ISO Varlck St. SIOUX CITY. IOWA, 1005 Doee St. 
(j)NORFOLK. VA. 320 City H all Ave. SPOKANE, WASH., 152 So. Monroe St. 

OAKLAND, CALIF., Tenth &. Alice Su. SPRINGFIELD, MASS., 46 Hampden St. 
OKLAHOMA CITY. OKLA., 10 E. CaUfornia SYRACUSE, N. Y., 961 W. Geno_ St. 

S.. TAMPA, FLA., 411 El1amao St. 
OMAHA, NEB .. 1 1 7  N.orth Thirteenth St. TOLEDO, OHIO, 812 Lafayette St. 
PEORIA, ill." 10� East Srare S.. TRENTON. N. J., 24S N. Broad St. 
PHILADELPHIA, PA., 1 101 Race St. TULS OKLA., 303 Ealt Brady St. 
PHOENIX, ARIZONA, 315 West laclcson St UTI U N. Gene.ee St. 
PORTLAND, OREGON, I34 N.W. E!gh,h Ave. WAS D. C., 1216 "K" St., N.W. 
PROVIDENCE, &. 1., 66 Ship St. WATERLOO, IOWA, 328 St. 
RALEIGH, N. C., 322 S. Hartington St. WICHITA, KANSAS, 233 anel. Aft, 
READING, PA., 619 Spruce St. WILMINGTON, DEL .• 21 St. 
RICHMOND, VA" ,301 South Fifth St. WORCESTER, MASS .• H Southbriclic St. 
ROANOKE, VA., 726 Pint St., S. E. YORK. PA., 143 S. Oeorge St, 

• Ptm Clan Mail Ooly I Merchandl.ing Prod",," Only • Headquarter. t Apparatus Produ"," Oaly 
Jaauaq. 1938 www . 
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