SEP. 23. 2004

J:h 1AM

e W

CPS-KYLE 4147888334 1cE DATA

OIL CIRCUIT RECLOSERS * THREE-~PHASE
Types ME, MLE, MVE -

NO. 0831 P

APPARATUS
SERVICE MANUAL

281-40SB-1

Poge 1
Revised August, 1947

MAINTENANCE
MANUAL

INTRODUCTION

For maintenance directions, thiz manual iz divided
into a descriptive section to acquaint personnel with
major parts and assemblies, a periodic field inspec-
tion and maintenance section, shop maintenance
instructions and testing.

This manual particularly covers the tecloser and the
operating mechanisms and includes replacement pro-
cedures for their mechanical and electrical compo-
nent=s. Maintenance of the electronic econtrol js
described separately in the ‘“Electronic Cr:rntn:lll
Service Manual''. ‘

Procedures for changing operation and timing charac-
teristics are given in the control installation manual.

Thus, for complete servicing instrietions, please refer \

to the control service manual and the control instal-
lation manual as well as thiz manual.

FIGURE 1
Type MVE racloser with hoist assembly
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Description

The vergatility of the basic Type ME recloser is
shown by its many and varied applications. Basically
the Type ME is a cireuit interrupting device with an
operating mechanism and an electronic control having
a continuous current rating of 1120 amperes at 14.4 kv,

Substitute circuit breaker relay connections for the
electronic control and the Types M, ML, or MV can
become an inexpensive change-out for an old eircuit-
bresker. The electronic control can also be replaced
with a series solenoid and a rectifier arrangement on
Types MS and MVS to operate as a non-reclosing series
trip breaker, especially desirable to protect under-
ground cable that is tapped to an overhead circuit.

NO. 0831 P2

As a recloser Types ME, MLE, MVE perform similarly
to other reclosers in that they trp and automatically

recloze. If & fault i= temporary, reclosing restores
normal service. If the fault is permanent, the recloser
senses this and performs a preset number of eperations
and locks open. All three phases open and lock out
simultaneously.

STUD TYPE
TERMIHALS

14" = 12 ASA threods per-
mit connmctian ol tybuylar
bus, braided straps or

360-AMPERE
OR 1120.AMPERE
BUSHINGS

of wet-procass parcelaln
have resin-bonded solid
core for radia nojae-fres

special condugtor devices,
operation, 560-ampere bush-
Ing rods are gluminygm.
Coppar bushing rods for
1120-ampara bushings.

COVER
ASSEMBLY

=trong sond ¢oal aluminum
SaVEr mounl s aperating
ahaft and linkags to pra-
vide compac) arrangament,

BREATHER
ASSEMBLY

spring-lacded bBall typa,
epend  only to releogse
arcing goses,

SENSING
BUSHING-CURRENT
TRANSFORMERS

2000:1 rotic anoblag sens-
ing of higher foylt cyrrents
and permita vie of srand-
argd alg=iraniea =aniral.

MULTI-RATIO
AND METERING
CURRENT
TRAMSFORMERS

400:5 rortie For ME 5&0.
Typs ME 1120 haa 1200:5
rotio in occardance with
hreaksr standards: multi-
ratle typs are 5 tap, 10
ratios for supplemental re-
laying; metaring ascuracy

translormars  ore  single
ratia,

OIL DIPSTICK

enables wasy oil level

check.

¢

ARCING
CONTACTS

Laoyonat type with bayansis
individually reploceable,
coppar-tungaten tips hgve
lang 1Fe.

INTERRUFTER
ASSEMBLIES

Two (aterrupting chambar:
for aach phaose for fast ace
extingtion  with  higher
voluas of faylt cyrrgnt.

FIGURE 2

LOAD CARRYING
MOYING CONTACTS

spring logded tp provida

wiping action, Silvars
tungstan tipped 1o mini-
miza temparature  rize.

Only usad with reclosers
having 1130 ampere load
rating.

Untanked raclaser

LOAD CARRYING
STATIONARY
CONTACTS

knife type silver-tungsten
tippad to minimize teamper-
atura ride. Only vsed wilh

rac|asers  having 1120. '
ompera load rating. ;
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Arcs are extinpguished in the rugged arc-interrupter
assemblies. The moving contacts are tripped by a
powerful spring in the operating mechanism that is
charged by a universal motor.

Motor operation is from a separate auxiliary source;
usually 230-volt ac. The motor drive iz transmitted
through a gear reduction unit to a cam and rod which
engage the trip mechanism. The trip mechanism is

TRIF TRIPPING
SOLENQID S5PRING

2d=vall de anergized by poditive tripplng with
24-valt boitary in control stored snergy in spring,
for simple trlp speration, I|

(152/TC)

“‘l\iiiﬁ. IIIV

——

MANU AL TRIP
SWITCH (152/aal)

LIMIT SWITCH
(152/aal)

MANUAL TRIP
AMD RESET

a handy meana of manual
trip. Whan pulled te rasetr
and contrel cireult eloied,
racloaer i  raturnad 1o
oparation,

TERMINAL
PANMEL

pravides terminal points
far buahing-current troms-
farmar leadz and centrol

laad=s.

MAGHETIC
CONTACTOR

relays 24-valt d-¢ c¢lose
gigtal from coniral to oper
ating mechenism and

switches 230-valt a-2-
savrze ta moter and broke,
(152/X)

NO. 0831 F. 3

attached to the operating shaft extending through the
cover of the recloser. Intemally, the recloser operat-
ing shaft is linked to the contact rods, externally a
semaphore marked “OPEN’’ and “‘CLOSE’ indicates
contact position. A manual close crank used on the
motor shaft when the brake iz manually released
enables manual opening and closing of the contacts

with the reclozer de-energized and motor voltage off.

COMTACT
TRIF POSITION
MECHAMISM INDICATOR

onelosed linking and latch-

ing arrongemenl far sofe
and pasitive trlp and cloas
Sp&ration,

gitachad ro axtenzlon of
main operoting shaft for
sura |ndlzation. Visible
through windew in aperatar

cobinet.

AUXILIARY
SWITCH

one aul of contgeta elese
in anticipatian of roglealng
sighal from centrol. Angther
zat opans to de-enargize
trip solenpid, Thrae exira
asztions provided for eya-
tamar optlens. (Terminals

13-14, 152/a1-2; 15.16,
152/61-2)

DELAY SWITCH
(152/bb1-2)

Undernagth
switah,

auxi[lary

CLOSING
SPRINGS

have odequate pawer to
atore ovar 350 lba, of &lox-
ing force in sach spring
for definite ¢loaing.

BRAKE

solencid type anergized hy
de fram ractified 230-valr
Qe Aource for quick chatters
free operation. Pravants
avartrave| of  ¢leaing
mechaniz=m. (B)

230-YOLT
MOTOR

series unlverzal typa, high
=paad forextanding cloaing
aprings, (M)

FLUSE

FULL-OUT

SWITCH

protegty 230 volt girguit
with twa 20.ampare fuses.
Provision faor customer
connestlon 1o Z230-valr
S OUrGe,

FIGURE 3
Operating mechanism, Type ME
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RECEPTACLE
For internal buahing curren!
tronsfarmer lz=ad= and
connectian fo lerminal
blocks.
TRIPPING
SOLENOID
triggars tripping mechao-
TERMINAL nismon aignal fram tripping
BLOGKS relay.
prawired far customer's
canneclien 1o bushing sur- OPERATIONS

rent Irgnsfarmers,

COUNTER

behind operating shoft to
rezord tripping operatiovni.

MAMUAL

RECLQSE
FOWER toggle switch at operating
RELAYS machanlsm parmitz lacal

reclosing for ramate =an-

previde control of reclaser i
W trolled reclosere,

Iripping and clo=sing
aperations,

b Py =i

UNIVERSAL
MOTOR

high szpmed for wxtanding
closing springs.

L ak

""ﬂ-"'
—_— et ——— o~
= RoIoIOpr m

] i

i

N
"‘

2 _ 1

_-._.__:. =

 LEE R

HEATER

ia optional for use in
highly humid otmosphare
to prevent condansotion.

FUSE PULLQUT
SWITCHES

=sparated for 1afe almple
connection of apening and
clozing power.

FIGURE 4

Operating mechanism for relay controlled operation
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GENERAL MAINTENANCE INFORMATION

This equipment can perform at peak efficiency only if
it is maintained in good condition. While maintenance
ie relatively easy and inexpensive, it is important.

Frequencyof maintenance depends upon local climatic
conditiohs and the interrupting duty imposed on the
recloser. M-E recommends the unit be inspected com-
pletely, cleaned and filled with new oil at least once
each year. If this apperatus opetates through a duty
cycle in less than one year, periodic maintenance
should be performed then.

Duty cycles for reclosing duty are listed below. When
the unit is not used for reclosing it is quite possible
that the number of operations in a duty cycle may not
be ever approached, which would infer that no main-
tenance is ever necessary. Thizs is true except for the
need to change oil and an occesional clean-up.

Duty Cycle Table

Percent of
No. of Interrupting X/R Ratio of
Type Operations Rating Test Circuit
ME, MLE, 24 15 ta 20 2
16,000
amperes af
14.4 kv 20 45 to 55 12
8 90 to 100 25
Total 52
MVE 28 15 to 20 4
8,000
amperes at
24.9 kv 20 45 te B5 g
10 20 te 100 15
Total 58

Characteristics of Qil for M-E Switchgeor

Color: nearly colorless

AS5TM colarimeter ... ... ... ... . ... .. 1.0 max.
Union colorimeter ., .. .. ..... ........ 2.0 max.
Reaction. .............. e e neutral
Neutralization number, ........ 0.03 mg KOH/g max,
Free sulfur . . . o none
corrosive sulfur .. ... L L 3.0 max.
Steam emulsion number. . ... ....... 25 seconds max.
Flashpoint. ..., ... ..o uvnn.. 145°C min.
(293°F)
Fire paint .. ... .. i 160%C min.
(320°F)
Pour point......... e e aaaa i ana —45.6C max.
- 50°F
‘Viscoasity;
at 37.8° (100°F)
daybolt Universzal .............. 62 seconds max.
at 0°C (32°F)
Saybolt Universal ............. 320 seconds max.

specific gravity:

at 29.9°C (86.0°F) . ............... BY5 g/¢c max.

specific heat ... .. e e .. 0.488 approx.
Co-efficient of expansion:

at 0°C (32°F)............. e e 0.000725

at 100°C (212°F)........ Cee e, 0.000755
Interfacial tension. .............. 40 dynes/em min.
Dielactric constant ... .. e e e e 2.2
Dielectric strangth .............. . 26,000 volts min.
Weight pergallon. .. .. .......... ........ 7.5 lbs,

Solid Insulation

The contact rod assembly and the arc interrupting
structure members also constitute majot insulation in
the recloser. Although less snsceptible to deteriora-
tion than insulating oil, this solid insulation is weak-
ened by continnous exposure in contaminated oil and
may ultimately fail dielectrecally. It is recommended
that a device such ag M-E's= TE tester be used to
check the solid insulation each time shop maintenance
iz performed. If any parts making up this solid insula-
tion test cut marginal, they should be replaced.
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PERIODIC FIELD INSPECTION
AND MAINTENANCE
The following field inspection and maintenance pro- necessary. However, the contactz should be ﬁ
cedures can be petformed on a recloser without replaced before their effectiveness is*impaired
removing it from the mounting frame. Use the following by erosion of contact surfaces,

steps for equipment that is performing reclosing duty:

Figure 5 shows a set of moving contacts after
they have experienced savere interrupting duty,
and & new set for comparison. The used contacts
shown have reached the condition where they
chould be replaced. When the moving contacts
ate replaced the stationary contacts will also
require replacement.

1. BYPASS, TRIP AND DE-ENERGIZE THE

RECLOSER

Dizconnect the control cable from the recloser
operating cabinet. Be sure to switch off the
auxiliary source used to energize the motor in
the operator cabinet.

2. INSPECT EXTERNAL COMBONENTS
Check for cracked bushings, paint scratches or
other mechanical damage.

3. LOWER TANK TO EXPOSE INTERNAL

COMPONENTS
Turn hoist mechanism te take up slack. Then ' ‘
remove the cover bolts to free the tank from the FIGURE &

cover assembly. Stationary arcing contacts; left new,

right, after one full duty cyele

5. INSPECT TANK LINERS
Any soft or spongy areas in the linets indicate
moisture has been absorbed. These areas are
most likely to occur near the bottom of the tank.
Replace any liners that appear to have abzorbed
tnoisture. Figure 7 shows the liners installed.

4. INSPECT ARCING CONTACTS
Arcing tips of the bayonet contacts can experi-
ence considerable erosion before replacement is

LINERS LINER STRIPS STAPLES

FIGURE 5
Meving contact set; left new, FIGURE 7
right, after one full duty cyele Tank with new liners and liner-strip installad
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7.

The recloser
for each interrupting assembly,
partment liners are used with each tank. New
liners are fumished unstapled and should be
stapled as indicated in illustration. The center
liner iz attached to the outer liners with an
additional liner strip which is fastened with
rivets and push-on fasteners.

1:h2AM CPS-KYLE 4147688334

tank has three compartments; one
and three com-

If interrupting duty is sevem, the tank linets
may be eroded near the exhaust ports of the arc
nterrupting stmictures, Replace any linets that

show appreciable erosion.

- FILL. TANK WITH OIL
Use only new clean transformer oil as previously
specified. Approximately 467,
tank when the cover and interrupting mechanism

gallons fill the

are removed.

REPLACE TANK

Clean the cover mating flange and the tank pas-
ket seat before hoisting tank to its mounting
position. Make sure the cabinet baclk plate en-
zage= lug on tank. Secure cover to tank with teq
1%" head bolts. Two additiona] 7%" bolts secure
the cover to the tank from the top of the cover,
passing through @ pipe-type spacer in the cover
to tapped holes in the tapk mating flange.

8. INSPECT OPERATOR MECHANISM

10.

11.

The geparate operator mechanism and wire termi.
nations from recloser to control are enclosed ig
2 lockable cabinet assembly. Thiz cabinet gs-
sembly may be completely removed to give all-
around access for inspection and service. The
cabinet fits over the inner housing assembly and
18 held in place with a single eye-bolt and wing
nut located inside the door at the bottorm of the
operator cabinet. Upon removal of the wing nut,
the cabinet may be lifted off. Check all com-
ponentzs of the operating mechanism agssembly.
Be =ute all wiringto the terminal sthips is secure
at each terminal. Also, check leads at auxiliary
gswitch, trip solenoid, and the d-e relay behind
the terminal panel. See Figures 3 and 4.

. CONNECT CONTROL CABLE TO RECEP-

TACLE ON OPERATOR CABINET
Place recloser in service according to procedutes
outlined in the installation manual.

INSFECT ELECTRONIC CONTROL
See control service manual,

CHECK BUSHINGS FOR LEAKAGE

This direction is most important for reclosers
with serial numbers prior to ME-145, Since then
the original cork gasket which had a tendency to
take a set has been replaced with a resilient
neoptene-asbestos pasket.

NO. 0831 P/
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FIGURE 8

Location of wingnut for removing cabinet

If leakage is detected make sure the bushing
porcelain bottom iz concentric with the counter-
bore in the mounting flange. If not, loosen set
sccew 1 shown in Figure 9, Then loosen top
flange slightly. Tap porcelain bottom with wood
block so porcelain will be concentrie. Retighten
top flange to 110ft. 1bs. and tum in setscrew.

To refill with oil, use oil filler screw marked
fumber 2 on Figure 9. To refill a Type 3 bush-
ing: get =crew (1) should be backed off and the
top terminal removed while holding down the
porcelain to maintain a seal at lower end. The
oil level should be approximately % of an inch
below top edge of porcelain; refill if necessary.
The top terminal is then to be tumed back on
until surfaces meet, concentricity of porcelain to
counter-bore checked and the top terminal torgqued
to 110 ft. lbs. minimum. The set screw (1) is
then retightened, -

Type 1 Type 2 Type 3
1 | " E
Vol |\ 18
.' . I
- H . o
U'!'LF h ']_

a~BUSHING PORCELAIN BOTTOM
FLANGE

COUNTERBORE

FIGURE 9
Bushing oil seols ysed prior to serial ME—145
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SHOP MAINTENANCE

When shop maintenance or repaits are to be performed 3. Then remove cotter pin and contact rod pin
on the recloset, retnove the bolte that secure the head- where the coutact tod is connected to the bell- €
casting to the tank. Use the tank hoist assembly to crank lever on the operating shaft.
lower the tank to ground after which it may b
& r which it may be removed 4. Alternately unfasten the top three % inch nuts

to provide complete access tothe reclogser mechanism.

. . _ and lockwashers on each interrupter casting.
Any setvice or repair to the operator mechanism must

be preceded by the removal of the operating cabinet 3. The interrupting chamber assemblies may then be
asgembly, as described in ‘‘Periodic Field Inspection dropped down off the interrupter casting with the
and Maintenance’’ section. contact rod assembly.

Arc Interrupting Assembly Removal

After the recloser has operated through a complete
duty cycle, the arc interrupter assembliezs should be
completely dismantled and any worn parts replaced.

The interrupter assembly can be dismentled without
removing the intermupter casting from the bushings in
the following manner:

1. With the recloser untanked and the contacts
tripped, remove the four stationary load contacts
from the interrupter casting assembly, each of
which are fastened with two brass capscrews
and lockwashers.

2. To assure rigidity of adjustment of the inter- FIGURE 11
rupter casting on the bushing, it is recommended Contact rod pinned to cperating shaft
that a guide bar of % inch stock and about ¥ inch on Type MVE €

wide be used as illustrated. The bar should have
% inch holes to mate with the tapped holes in

the interrupter casting. The stationary arcing contact assemblies are retained
on the interrupting castings with the removal of the
interrupting chambers. To remove stationary arcing

contact:

Stationary Arcing Contacts

ity ot nll“'l.l

T
i P

ﬂ'lnui-l.uu,i.;;

FIGURE 10
Guide bar attached to interrupter casting FIGURE 12
following removal of stationary load contacts Cross-section of interrupting stroctyre
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. With an adjustable wrench, hold the ¥ inch brass

terminal nutof the contact stud on the interrupter
casting.

. Use a wide screwdriver in the slotted contact

stud located inside the contact assembly and
remove terminal nut and Jockwasher.

. Pull and twist the contact segments to remove

the contact assembly. Twisting out of the con-
tact asszembly can only be done in the direction
that it was orginally assembled because of the
spring setting on the intermpter casting.

FIGURE 13

Stationary contact assembly

To reassemble stationary contacts, arrange the
s5ix segments so they are hooked to the slotted
head of the contact stud. Use a mbber band to
hold them in place while installing springs. Slip
the steel spring on, then a spacer ring; follow
with one-coppet-alloy spring, & spacer ring, and
the second copper-alloy spring.

NOTE: Installation of the spacer rings over the
contact segments can be simplified by
the use of a tapered wooden sleeve,
easily made in any woodworking shop.
Turn apd drill a piece as displayed in
illustration. Slip the sleeve over the end
of the heavy screw and roll the spacer
rings in place over the contact segments.

FIGURE 14

deeve for assembling
stationary contact springs

NO. 0831 P Y

Interrupting Chamber Assembly

Bench disassembly of the interrupting chamber as-
sembliez begins with the removal of the eight plain
washers, lockwashers and nuts on the stud-type
stringets. Then:

1. Pull off the fiber plates, marking each with a
colored pencil to insure proper order of reassem- .
bly if they are re-usable upon further inspection.

2. Exemine the fiber plate interrupting chamhbers
during removal. Plate erosion due to repeatedly
high atc interruptions should not extend to pro-
vide less than one inch of existing stock at any
extension of its diametar.

3. Three of the plates in each interrupting chamber
assembly have a slot out on one end to form
exhaust ports. Each arc intermeption causes some
erosion of these slots which will result in longer
arcs being drawn. '

If less than a quarter-inch fiber stock remains
toward the stringer holes, these fiber plates
should be replaced. With the nominal cost of
these fiber plates, maintenance personnel should
not be hesitant about plate replacement when
extent of erosion becomes questionable. Recom-

mended method of replacement is with a complete
new stack of plates. ‘

It should be remembered that the high fault cur-
rent interruptions that are encountered by thes=e
intermpting chambers will decrease the re-
closer's duty cycle if doubtful replacement
practices are used.

Refer to the intermpter cutaway and to the ex-
ploded views listed in the parts list for order

of interrupting chamber assembly. Using a com-
plete new stack of plates prevents any error in

stacking order.

 oad Carrying Contacts

The stationary load carrying contacts on the inter-
rupter assembly and the moving contacts on the con-
tact rod are used with the Type ME 1120-ampere
recloser only. The moving contacts on the contact rod
are spring-loaded and held in place with a capscrew
and an elastic stop nut. Although it may never be
necesgaty, removal of the capscrew, spacers, washers,
spring and nut permits these moving contacts to be
pulled out and replaced.
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SHOP MAINTENANCE — CONT'D.

Adiusting Recloser Contacts

Recloser contacts must be adjusted after each reas-
sembly. They may also be checked by using the
following adjustment instmctions with the recloser
untanked.

Untank the recloser by removing cover bolts and
lowering tank with hoist assembly. When lowering
tank, note that the bottom of the motor and mechanism
panel has been engaped in a lug on the tank assembly.
When the tank is lowered for testing, secure the back-
plate support across the frame to brace the bottom of
the panel! to counteract any rebound action of the
heavy closing springs. This support must be removed
to lower or raize the tank. Then, to check operation

of contacts;

FIGURE 15
Securing backplate support

1. Use the crank clipped in the cabinet assembly
to engage motor shaft for manual closing of

the recloser.

2. Extend closing springs by pushing in brake rod
and turning motor clockwise with the crank.
Turn motor shaft until the main latch drops into
place. Do not allow the cam follower to drop off.

3. Reverzse rotation of motor with crank allowing
the actuating rod to cloze the contacts slowly,
This allows the observation of contact movement
during the closing operation. Check for binding
or misalignment of the arcing and main load
canrying contacts.

4. With contacts open, close contacts by cranking
motor shaft clockwise, allowing springs to close
contacts by mnning off cover,

10

- L
-, v
o - 1 .“l-'rl‘lll n iFi
- . . L) .‘*}‘: fr"

2

T ”

%ﬂ:

Il rl
|‘I
L J

"

- - I
T

FIGURE 14
Manval closing of recloser

With contacts closed, check clearance between
the bayonet yoke and the bottom of the interrupter
base plate. This dimension should be a minimum
of '4." and a maximum of 3," If these dimensions
are exceeded, the interrupter assembly should
be readjusted on the bushing assembl¢ in the
following manner:

8. Loosen clamping bolts at interrupter casting
and bushings,

b. Tighten jackscrew until interrupting casting
glides freely on bushing stud.

c. Insert shim (max. %.", min. %", .045" pre-
ferred) between bayonet yoke amm and under-
zside of interrupter base plate. Use rubber-
covered mallet to adjust interrupter assembly
for clearance by tapping on the interrupter
casting.

. r ) ' D
. A T - " :,'- - . -
1 i 1 Vi L. L y h
Ve | il o :’Ti..'ﬂ' g . n
1 .

-

JACKSCREW

MOUNTING
CAP

SCREWS (2)

MAIN .
LOAD ——

COMTACTS

BUMFER

ARCIMG
CONTACTS

FIGURE 17
Interrupter adjusting points. Main load current
carrying contacts are not wsed on Type MLLE
and MVE reciosers
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CASTING

CLAMPING
BOLTS

*{s" OVERLAP
OF MAIN
LOAD CONTACTS
TYPE ME -
1120 AMPERES
ONLY

BUMPER

1 |
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Looszen center socket head jackscrew on
stationary load contact agsembly and tighten
upper and lower socket head capscrews. Then
retighten center jackscrew. At this adjust
ment the overlap of the main load contacts
should be %" for the Type ME 1120-ampere
recloser.

. Follow above closing adjustment with an

opening adjustment by fully opening contacts.
Contacts may be manually tdpped by pushing
up on manual trp and reset rod.

Note position of bumper plates or main load
moving contacts against bumper assemblies
attached to the base plate of each interrupter.
Bumper assembly should just touch bottom of
main load contact yoke or the bumper plate
yoke when recloser is tripped. The bumper
esgsemblies absorb opening shocks of the
contact or bumper plate yoke, as well as per-
mitting the contact rod to travel itz full
stroke,

Change height of both bumper assemblies in
each intermupter, if necessary, by IemMOvVIng
capscrew and, adding or removing bumper
discs. Both bumpers in each interrupter should
have the same height.

P pp— | BT L

TD .'I.,i n
CLEARANCE

- L . .
-\.\::C}H."-.E ll‘I'":':...'\. .

FIGURE 13

Adjusting interrupter assemblies

Bushing Replacement

NO. 0831 P17

Maintenance of boshings is penerally limited to an
occasional cleaning with a.check for cracks or punc-
tures. Because the bushings support the interrupter
assemblies, the tank must be lowered prior to removal
and replacement. When both bushings of one phase
are to be substituted, replace one bushing at a time
to provide support for the interrupter assembly by the
opposite bushings. Then:

1.

Loosen setscrews at side of stationary load
contact assembly that are used to align the
intermpter assembly with the bushing. See
Figure 17.

Remove the socket head capscrews that pass
through the stationary load contact assembly
that clamps the bottom of the bushing.

Take off capscrews and lockwashers securing
the bushing mounting flange to the cover and
the bushing can be pulled out of the cover. Bush-
ing weight is about 25 1bs.

. Before replacing new bushing, use a new neo-

prene gasket at mounting flange.

Inzsert new bushing through the cover and fit
bushing shank into intermupter casting,

Replace the mounting flanpe capscrews at cover
tightening the fout bolts evenly.

Before fagtening the intermupters to the bushings,
use the adjusting and aligning instructions pre-
viously described in the paragraph ‘‘Adjusting
Recloser Contacts.?’

. Repeat with same instructions for opposite busgh-
ing if needed.

FIGURE 17

Offset bushing terminal positions an 24.9 kv

rec|osers

11
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SHOP MAINTENANCE - CONT'D.

Recloser Cover Assembly

Located in the recloser cover are the sensing type
bushing current transformers, the battery charging
current transformer, (multi-ratio and metering current
transformers when required) and the operating shaft.
The operating chaft assembly is bearing-mounted in
the recloser cover. Three needle bearings on the shaft
are encloged in the three hearing holders that are
attached to the cover. Each of these bearing holders
is fastened to the cover with a 3%-inch capscrew and
one sensing current transformer stud and nut. A fourth
zhaft bearing is installed in the plate and receptacle
support assembly attached to the cylinder head cover.

Replacing main bearings in cover assembly

Bellcranks, to operate the contact rods, are held on
the operating shaft with roll pins. The contact rods
are pinned to the bellcrank. It is unlikely that any of
these operating shaft parts will require any service
except for an occasional tightening and check of

fastening parts.

At the factory the operating shaft is installed as a
complete assembly with the front bellerank and con-
tact position indicator removed. This front bellerank
that connects the trip mechanism link and the auxiliary
switch is pinned to the operating shaft after the shaft
has been inserted in the cover and front plate assem-
bly and is then fastened with the main bearing holders.
The contact position indicator is pinned to the end of
the shaft. Follow this same procedure if it iz ever
required to remove or replace the operating shaft
aggembly or any of its components.

12

NO. 0831 P17

OPERATOR MECHANISM

All moving parts in the operator mechanism have been
permanently pre-lubricated. Repair services can be
petformed on individual components of the operator
mechanism without disturbing the setting of allied
parts. General repair and replacement services, while
seldom necessary, are easily accomplished with the
removal of the operator cabinet assembly as desecribed
in the “*Periodic Field Inspection and Maintenance”'
section.

Further accessibility iz also available, if required,
with the removal of the closing springs, the trip
mechanism assembly, and the gear box and motor
asgembly.

CLOSING SPRINGS

About a 760-pound pull is required to fully extend the
closing springs, and in relaxed position closing spring
force is about 400 pounds, s0 no attempt should be
made to unhook the closing sptings off of the spring
yoke. Rather, note the top portion of each Spring is
threaded on a spring plug. Loosening the %, inch
hexhead bolt that secures this spring plug will enable
an easy unhook of the spring. Then to remove the
sprng, continue turning the spring plug off the bolt,
leaving the bolt in place. When replacing the spring,
tutm the plug with spring onto the bolt while it remains
in place because there ig not enough clearance to
remove one of the bolts under the operating shaft.
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FIGURE 21
Closing springs and spring plugs
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TRIF MECHANISM

The levers in the trip mechanism and the frame are of
lightweipht aluminum and all latches are steel so that
the need for replacement is wnlikely. Thmu shafts in
the trip mechanism assembly revolve in needle bear-
ings that are pres=-fitted in the frame. Torsion springs
in the assembly aze used to retum all levers to their
original positions. Some of tho=e components incluod-
ing the trp solenoid can be replaced, if necessary,
without removing the trip mechanism assembly.

The trip solencid is mounted directly on the trip mech-
anism and over an adjustable stop bracket, which
limitz the travel of the solenoid plunger, If the trip
solenoid is ever replaced, the gap of the solenoid
plunger stroke should be set to % of an inch. Fimst
loosen the adjustable stop bracket, which is secured
with a mund head machine sctew. Then separate the
solenoid % of an inch and secure this dimension with
the bracket screw while the adjustable stop bracket
is in contact with the outside of the solenoid plunger.

FIGURE 23
Removing trip mechanism assembly

4. Take out the four mounting capscrews that fasten
the trip mechanism assembly to the top of the
housing with a %-inch socket.

5. With the trip spring removed, the operating shaft
extension can be readily moved to provide the
gmall clearance the fdp mechanism needs to he
removed as illustrataed,

CLOSING
ROD  GEAR
ENTRY B REDUCTION

UNIT

BRAKE

PLUNGER T CKET
GAP Y INCH STOF BRACKET SCREW

FIGURE 22

Solenoid plunger stroke gap

Use the following procedure if necessary to remove
the trdip mechanism assembly:

1. With the recloser tripped, remove tripping spring
between bellcrenk on operating shaft extension |
and the s=pring anchor on the back plate _ | : ' - e
assembly, . | — T

2. Disconnect lead wites at the trip solenoid.

/ BRAKE RELEASE ROD
3. Remove retaining ring and pin on the trip mech-

anism linkage connected to bellcrank on the FIGURE 24
operating shaft extension. Motor and gearbox assembly remaoved

13
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SHOP MAINTENANCE - CONT'D.

MOTOR AND GEAR BOX ASSEMBLY

The motor and gear box assembly function is to extend
the closing springs and includes a motor, brake and
the gear box assembly. A closing rod is inserted and
attached to the pgear box assembly. All of these com-
ponents can be removed together after the closing
springs have been removed; or the components can
be removed separately. Three ¥ inch hexhead cap-
screws fasten the motor and gear box assembly to the
plate and receptacle asgsembly. Remove the leads from
the brake and motor befote pulling out the complete
motor and gear box assembly.

FIGURE 25

Removing motor from assembled gearbox

MOTOR REMOVAL

The universal seties type motor iz connected to an
auxiliary source through a fuse pullout switch which
must be opened prior to performing any services. This
high speed motor with its fast acceleration should
never be energized while removed from the gear box
assembly. Operation while unloaded will tesult in an
uncontrolled speed and possible damage to the motor.
The motor is permanently lubricated with grease-
sealed ball bearings and normally requites no service.
The motor can be simply removed to gain access to
the brake by detaching the four capscrews that =secure
it end the brake releasze rod support to the gear box
housing. The motor may then be pulled out directly
after wires are disconnected. When replacing the motor
through the brake assembly, the pinned motor bushing
on the motor shaft muat pass through the brake plate
and dise assembly and the pinion gear must fully
engage with its adjoining drive pear,.

14
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BRAKE INSPECTION

The =solenoid type brake i=s also connected to the 230-
volt ac source through a selenium type rectifier on the
terminal panel. Thus it is actuated by direct current
to provide chatter-free operation. When the motor
source iz disconnected, the solenoid brake i= eper-
g1zed against spring pressure so that the single disc
provides a double-brake action against both the inner
and the outer plate and disc assemblies. This simple
brake action enables long, trouble-free operation.
Should there he any evidence of over-travel due to a
lessening of brake action first examine the tightmess
of the three spring-loaded capscrews that compress
the brake assembly, and tighten if necessary. If thege
are already tight temove the motor and disassemble
the brake to inspect the discs. The friction dises
bonded to the inner and outer brake plates had an
original dimension of % inch thicknesas. The center
brake disc also had the same thickness. If wear has
passed the %, inch dimension of hoth plate and .disc
assemblies, as well as the center disc, complete
replacement of these parts will be required.

The brake release rod, which 15 manually pushed in to
release the brake for manual cranking of the motor,

should never be ptopped to “‘brake off’’ position.

FIGURE 24
Brake assembly

CLOSING ROD AMD SPRING YOKE

The closing rod and cam, which mechanically extend
the closing springs, unlike the motor and brake, can-
not be detached without removal of the complete motor
and geat box assembly. With this assembly removed,
first drive out the roll pin on the c¢losing rod that
fixes the cam follower thread =setting. The bearing
type cam follower may now be unscrewed off the clos-
ing rod, permitting the rod to be separated from the
gear box aszembly.

The spring yoke iz fastened to the closing rod with a
two-inch long capscrew and a special 1% inch soft
brass flat wagher. This flat washer is bent over the
spiing yoke and over one of the nearest flats of the
tightened capscrew to hold the fastened spring yoke
perpendicular to the closing springs. Thus if the spring
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FIGURE 27

Removing closing rod

yoke is ever replaced, it should not be llly tightened
at the securing capscrew until the springs have been
hocked onto the yoke pins. First leave a clearance of
about ¥, of an inch to permit bending the soft brass
over the spring yoke face, then tighten. The other
side of the flat washer is then bent over the nearest
flat of the fastening capscrew to hold it in place. See

Figure 21.

GEAR BOX ASSEMBLY

The pinion gear at the end of the motor shaft is en-
gaged to a geor reduction arrangement in the gear box
assembly. Geat ratio is 288:1. All gears are perma-
nently lubricated with a bonded coating of molybdenum
disulphide. To completely disassemble the motor and

gear box assembly:!

1. Remove the motor according to previous
instructions.

2. Separate the back plate of the gear hox housing
by removing the three fastening capscrews and
punching out the two aligning dowel pins.

3. Pull out the motot-driven spur gear and pinion.

4. The middle spur gear and pinion assembly can
then be removed by taking off the ‘*C*’ rng that
retaing the shaft on the front plate of the gear

housing,.

5. The third spur gear i= held in place on the cam
shaft by the adjoining sleeve, which is pinned
through the cam shaft. Drhve out the sleeve pin
to separate the spur gear and spacer from the

cam shaft.

NO. 0831 P15

FIGURE 28
Disassembled gearbox

Reassemble the gear train in reverse order of disas-
sembly beginning with the pinning of the spur gear to
the cam shaft. Before attaching back plate of the
housing, note condition of the bushing and bearings
that are press-fitted in the back plate and the front
gear housing.

TERMINAL PANEL AND CIRCUIT CONNECTIONS

Electrical connections, from the sensing bushing cur-
refit transformers located in the recloser cover as-
sembly, can be traced on marked terminal boards (on
the tetminal panel) that are wited to the recep.acle
aszembly. The receptacle asgsembly, in tum, provides
the recloser connection to the control. For reclosers
equipped with bushing current multi-ratio and current
metenng transformers, the connections are terminated
on marked terminal blocks furnished on the terminal
panel in the operating mechanism.

The four-stage auxiliary switch linked to the operating
shaft uses only one stage for standard recloser opera-
tions. The other three gtapes are available for various
accesgory functions and are algso pre-wired to a temmi-
nal block in back by the terminal panel. Qutside leads
to the bushing CT end auxiliary switch terminal blocks
can entet through the holes provided at the bottom of
the operator mechanism plate. One of these holes is
also used for the entrance of the auxiliary power
circuit,

13
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SHOP MAINTENANCE — CONT'D.
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FIGURE 29

Terminal panel

CAUTION: The bushing CT terminal strips ate
shipped with shorting bars across their
terminals. Shorting wires must not be re-
moved until actwal metering and relaying
connecfions are made to prevent damape
to the bushing current transformers in the
event the recloser is energized.

Circuit components in the operating mechanism require
no maintenance and should provide trouble-free opera-
tion. If control circuit failure is indicated check out
this circnitry in the following order

1. Check out the control cable for continuity be-
tween pins.

2. Test the circuit components in the operating
mechanism.

3. Follow procedures listed in the control service
manual numbered 281-275B to service the elec-
tronic control.

16
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CONTROL CABLE CHECK

Remove the recloser from service if not already dis-
connected. Then detach the control cable from the
receptacle undemeath the operator mechanism and
from the underside of the electronic control housing.
Using a volt-ohmmeter, check the cable for continuity
between cable pins and pin sockets. Pins and pin
gockets are identified on each cable end. A zero read-
ing indicates continuity; an infinite reading indicates
an open circuit. If an open circuit iz discovered the
cable should be replaced. Continuity between unlike
pins ot sockets will indicate a short circuit. Pins and
sockets of the control cable designated N and P are
not ysed,

CIRCUHIT COMPONENT CHECK

Two major circuits are included in the opetating
mechanism cabinet and they should be checked sep-
arately. After checking continuity in the control cable,
continue with a check of the control circuitry at the
terminal strips located on the terminal panel. The
auxiliary source motor and brake ecircuitry can be

checked separately.

CONTROL CIRCUIT COMPONENTS

Refer to the connection diagrem in the installation
manual or in separate connection diagrams for con-
nections of circnit components. All of these compo-
nents are located in the operating mechanism except
the internal bushing current transformers, which are
in the recloser cover assembly. All current trans-
formers’ secondary leads are brought out of the
recloser head through a special epoxy-sealed connec-
tor. Thiz sealing prevents the entrance of moisture
inte the recloser and the emission of oil inte the
operator. Bringing the leads out to terminal strips
facilitates the checking of all ¢ircuit components.

With the control cable attached to the receptacle in
the operator cabinet, with recloser contacts open, and
the recloser’'s motor source and line soutce de-
energized make the following tests of control circuit
components with a volt-ohmmeter,

1. All measurements are made from the pin sockets
of the control cable receptacle that has been

detached from the cantrol.

2. Connect ohmmeter probes to pin sockets at
control cable to check the circuif components
listed in following table., Readings with 15 per-
cent plus or minus are sufficient to indicate

components are A-O.K. (Ohmmeter 4o have 1.5
volt battery and set on a 1000: 1 multiplier.)
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CONTINUITY CHECKS AT
CONTROL CABLE RECEPTACLE PINS

Value — Ohms
Ohmmeter To Ch o
Prabas o Check Contocts | Contacts
| ﬂp_gn Closed
AtoC | Trip solenoid Infinite | A+ 1.5K
circuit te 3.0K
B+ Infinite
Bte C | Diodes Infinite Infinite
AtaB | Trip solenoid Infinite | A+ 1.5K
circuit ta J.0K
B+ Infinite
AtoF | Clesing circuit Zero Infinite
with
voltage
on "~
Ate F | Closing circuit nfinite Infinite
no
voltage
Cto D | Auxiliary switch | Infinite Lero
Ete F | Closing contactor 93 93
K te J | Bushing current 10-12 10-12
trans former (6)
Kto H Bushing current 10-12 10-12
transfarmer (4)
K. to G | Bushing current 10-12 10-12
transformer (2)
K to L | Battery-charging 1K 1K
bushing currant
transformer (4) -

*With 240 valts uppliea to lerﬂlﬂy.

MOTOR AND BRAKE CIRCUIT CONTINUITY

Check motor and brake circuit with the closing springs
in collapsed position and if & heater iz nsed in the
cabinet the heater switch must be in off position. With
closing rod up apply ohmmeter probes at the fuse pull
out switch terminals. Reading should be ahout five
ohms to indicate continuity. Also check the grounding.

BUSHING CURRENT TRANSFORMER TESTS

For units that are electronically controlled the sens-
ing transformers and battery-charging transformer can
be tested using the circuitz shown in Figure 30. An
4-c ammeter with a 0-500 milliampere range is the
only equipment necessary. Assemble test circuit as
indicated in Figure 30 at the top. Connect the phases
in series and close the recloser contacts manually by
releasing brake and cranking the motor shaft.

CAUTION: Always disconnectcontrol cable from con-

trol and open 230-volt a-¢ source at fuse,

pullout switch hefore manually closing
the contacts to provide safety to equip-
ment and perseoanel. Connect a 100-
ampere a-c test-current supply to the
bushing terminals at points 1 and 2.

NO. 0831 P17

RATIO TEST FOR SENSING-CURRENT
TRANSFORMERS

1. Energize 100-ampere test source.

2. Check current through control-cable receptacle

sockets K-G (Phase A), K-H (Phase B) and K-J
(Phase C). For each senszing bushing CT
checked, the milliammeter should indicate 50

milliamperes plus or minus 10 percent.

3. A 50-ma rteading verifiez the 2000:1 rztio of
each current transformer. Be sure to allow for
tolerances of metering equipment. De-energize
test source and proceed with polarity test.

POLARITY TEST FOR SENSING-CURRENT
TRANSFORMERS

1. Connect sockets G, H and J of the control-cable
teceplacle in series with jumper leads as indi-
cated in Figure 30. The jumper lead=z connect
the secondaries of the current transformers in
parallel =o that total output cuttent, measured
at points K and J, should be 150 ma.

2. Energize a-¢ test source. Check for 150-ma
readings at sockets K and J. Resulis should
indicate all three bushing-current transformers
have the same polarity with the 150-ma reading
or replacement is necessary,

3. De-energize a-c test current and remove jumper
wires from receptacle sockets.

OUTPUT TEST FOR BATTERY-CHARGING
TRANSFORMER

1. Energize 100-ampere a-c test =source.

2. Measure current at sockets K and M of treceptacle.
Value should be about 65 milliamperes.

3. Readings outside this range indicate insufficient
or excessive current to maintain the control
battery at optimum wvoltage level. This trans-
former has a 1000:1 ratio.

SENSING-CURRENT TRANSFORMER
REPLACEMENT

1. Untank the recloser and remove bushings. Label
the leads of the bushing current transformer that
is to be replaced. Preferably use labeling in
accordance with the connection diagram to aid
1n tracing leads later. X1 leads from the BCT's
are white and X2 leads are black and white.

2. Plastic covered metal connectors are used to
connect wires from terminal strips to transformer
leads. Usually these are not reusable and when
cutting transformer leads they can be left in
place while cutting leads c¢loser to the
transformer.

17



oE P,

23.2004  7:H7AM  CPS-KYLE 4147660334

SHOP MAINTENANCE — CONT'D.

18

NO. 0831 P18

TEST CIRCUIT FOR RECLOZER

PHASE C
|~
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— [
—_— |
100 AMPERE i
A-C TEST l
CURRENT |
|
|
; /_,.PHAEE B
RECLOSER
CONTACTS
IN CLOSED .
TEST LEAD CON=
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FIGURE 30

Tesl circwit for checking bushing eurrant transformers. Rotio and polarity
tesl-circwila shown are the effectiva eireuits thot contribyle to the teating.
Cemponenly not having an effect on the currenl Flow are nat shawn.
Dolred lines in the polarity=test ciceuit arg test leods.

3. Remove capscrews and hexnuts that secure the
current transformers to the cover. Bushing CT
can now be dropped out with mounting and
spacing plates.

4. Replace BCT'sby reversing the above procedure.

Be sure to reuse all spacers provided. All BECT’s
are marked with a black spot to indicate polarity.

Replacement of BCT's should be with polarity
markings up toward the cover. Replacement
transformers are equipped with generous leads,
which can be trimmed as required. When splicing
connections, refer to previous labeling to assure
proper leads are connected before solderineg.
Wrap all splices with electrical tape.

TERMINAL PAMEL ASSEMBLY

Control circuit components located on the terminal
panel assembly (Figure 29) include a 0.2 mfg cap-
acitor, resistors, undervoltage relays, stud-mounted
silicon diodes, and a closing contactor at the back of
the panel. The closing contactor is alse & component
of the motor and brake circuit, which includes the
selenium rectifier. Because of the improbability of
exchange, the resistors are riveted to the panel and
itz leads ag well as the capacitor leads are soldered.
If ever replacing these citcuit components, be sure to
label all leads before melting solder joints.

.....
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AUXILIARY SWITCH

The four section guxiliary switeh i= mounted in the
operator cabinet directly on the back plate and is
linked to the operating shaft. (Figute 21) The bottom
section of the suxiliary switch is uvsed for control
functions end the three other top sections are prewired
to a terminal strip on the back of the terminal panel.

Each s=section has two sets of contacts, either of
which can be reset and are controlled by the cam
setting in each section. These cams are installed at
the factory to operate with the contact positions on
the table below.

An advanced auxiliary switch design used on present
reclosers has single lobe cams permitting a greater
variety of switch positions. The initial cam setting
for this switch (Figure 32) is also in accordance with
the table below.

To change any cam position follow these steps:

1. Bypass, trip and de-energize the recloser if it is
in service.

2. Remove the auxiliary switch by unlinking the
switch arm and unfastening the two machine
screws that attach the switch bracket to the
back plate, Tag all wiring before removal.

3. Detach switch sections by punching out the pin
securing switch arm and removing the two secur-
ing nuts and lockwashers.

4, Starting with the top switch section, lift the
cams off the operating shaft, reposition cams to
obtain desired setting.

CAUTION: Do not disturb the cam settings in the
bottom section of the switch, These are
connected to perform control and recloser
operations. The bottom c¢am section must

be positioned as illustrated in Figures 31
or 32.

5. Reassembly switch. Retum it to its original
mounting position and reconnect linkege and
wiring. Before retutning recloser to operation it
is supgested that the auxiliary switch position
be checked with continuity test indicated below.

TAELE
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PUNCH MARK
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TERMINALS
4,7, 11,15

TERMINALS
4, 8,12, 14

RECLOSER ;0 RECLOSER
OPEN CLOSED
POSITION POSITION
FIGURE 31

Auxiliary switch com position on reclosers preceding
serial numbars ME-255, MLE-125, MVE=115.

For bottom section enly.

FIGURE 32
Auxiliory switch cam pasition on reclosers aftar

serial numbers ME~255, MLE-125, MYE—115.
For bottom secticn only.

MAIN RECLOSER AND SWITCH CONTACT POSITIONS

Main Recloser

Aux'iliur?r Switeh Cu_nfu:t Position

Contact Position 1-2 3.4 5-6 7-8 2-10 11-12 ;|3-'|4 15-16
Open Closed Closed Closaed - Closed
Clased Closed Closed Closed Closed

19
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AUXILIARY SWITCH CONTINUITY

To establish proper auxiliary switch operation that
will be coincidental with the operation of the re-
closer's main contacts the following continuity check
should be employed using an ordinary volt-ohmmeter.

1. Manually trip the de-¢nergized recloser so that
colored contact position indicator indicateg
“'OPEN.

Apply ohmmeter probes to each set of marked
switch section terminals.

Refer to Table of Main Recloser and Switch
Contact Positions. Those contact sets marked
““CLOSED'’ in the table should provide a zero
reading with the position indicator showing
““OPEN’’'. The opened switch contacts will give
an infinite reading.

Use the same table and repeat the readings with
the main recloser contacts in “‘CLOSED"

position.

RECLOSER TESTING

Following replacement of any major mechanical or
electrical circuit components, the recloser should be
tested together with the control, if provided. Elec-
troni¢c control testing iz described in the Control
3ervice Manual 281-27SB-1. First test should insure
correct operation of the operating mechanism before
proceeding to a recloser and control test. If the con-
trol is not fumished with the recloser, check out the
auxiliary relays used in accordance with the relay
supplier’s instructions. Test of recloser and elec.
tronic control is described in Type ME, Control In-
stallation Manual. See figure 33 for circuit connections
in operating mechanism cabinet.
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SERVICE PARTS LISTING

To help you find a service part by a general location
this parts listing has been divided into various parts
groups that are cross-referenced to exploded parts
ViEws,

To save time and parts ordering writing, an indenta-
tion system is used in these parts groups. All indented
parts 1n a group are components or subassemblies of
the previously deseribed and not indented assembly.
When ordering an assembly it is not necessary to order
these subsequently indented component parts. Also,
compenent parts can be ordered separately without
referring to the assembly.

Service parts listed and illustrated include only those
parts that are usually Rurnished with a standard unit.
Major parts that have been especially ordered for
specific applications are available upon request by
submitting a full description of the part with the re-
closer type number and the recloser serial number,

Because of the ease, faster receipt and greater econ-
omy of local acquisition the wiring, wire-end terminals
and connectors have not been included in this parts
listing. All hardware parts dimensions have been care-
fully checked =o that they may likewise be obtained

locally.

IMPORTANT

To assure correct receipt of any parts order always
include switchpear type number and serial number.

With McGraw-Edison's continuous improvement policy
there will be some cases where parts ordered may not

be exactly the same as the parts furnished.

However, all parts ordered, including those of an ad-
vanced design, have the same warranty as any whole
item of switchgear, i.e., against defects in material or
workmanship within a period of one year from date

24 YDC of shipment.
El TRIP CIRCUIT CLOSING CIRCUT
= AL A2
5 TTh T 152
E =2l 133 o & a1 “"a'' Conlaet Auxiliary Switch 152 Limit Switeh
Z T s PP bb1 (Te Clasa Cloting Cireyit)
o bk E e, bp i 1
F F a7 G Contact Ayxlllary Switch bi: Contact Auxiliary Switch
Lul
"d = I_i_i 152 B C F Auxi|l Switch 132
.-E :'gﬁlf b1 enfact Auxillary Switc E Manual Umit Switch
g-— 8 od € 152
Tc Trip Geil 152 Raller Lever Limit Switch
aa? (3hunt Contactar)
230 YAC 132 Limit Switch @ Red Light (Closad) A
. ) MOTOR CLOSING CIRCULIT aal {To Open Trip Circuit) #d Light (Closed) Accessary
I - 152 D Motor
Ilh: o @ :—Hl %‘ T Clazing Contactor Braoks=
1ag
230 vat l.l"ih:; H| Heater (50 Walt) Accessary % AC Undervoltage Relay
Y o ==’f—§ @ Gragn Light (Opan) Accassory
u Wi 5
oY E, |
FIGURE 33

Centrol circuitry schematie
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PARTS LIST — TANK AND LINER PARTS GROUP

C
ltem HE::I;E:? Description Quantity
1-4 KA1016M  Tank and retainer
astembly 1
1 KATIOM Tank ]
2 KP1103M Retainer, gaskat 2
3 KP23 Drive seraw, #2 x ¥V,
type U &
4 KATOIOM Tank liner aszemb!y 3
2 KP1104M2 Tank liner strip, center
well Y,
& KP251 River, %" x %Y., steel,
somi-tub liner retaining 8
7 KP2013A17 Retainar, puzh an, center
linar retaining B
B KPB18 Washer, #14L, brass,
contar well linar . 14
9 KPIZ72M Gosket, tank top to covar
10 KP2007A3  Plug, il drain, brass 1
1T KABOYR Gate valve, ¥ = 100 1k,
brass, optional, ineludes
Ly nipple ]

21
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PARTS LIST — COVER ASSEMBLY PARTS GROUP

NO. 0831

P23

Catalog . "y
If'i'_"j_ _Mumbar _ Description Guantity Item E":L?ILZ?_ Daseription Quantity
1 KP1100M1 Cover, cazting w/1 BCT a7 KP1122M Wazher, uluminum,_l-..;“hafr o
connector bare 1 to plate 1
KF1100M2  Cover, casiing, w/2 BCT 33  KATQ45M Flate and recaptacle
connector boras 1 suppert assembly 1
2 KAITD99M1 Bushing, 1120 ampeare, 110 34 KP787 Hex bolt, %" — 13NC.2 x
kv BIL & Hﬁ”, bushing retaining 24
KAJ099M2  Bushing, 560 ampera, 110 35 KFP202BA23 Flar washer, %", medium,
kv BIL & bhushing refaining 24
KAT099M3 Eusﬂh'iﬂg, 1120 ampere, 125 ) 36 KPa43 Washer =20L, BCT
v rataining 6-30
KA1099M4 Eu.-.:BhIiEg, £60 ampoere, 125 . 37  KP788 Capserew, %" — 20UNC —
v 2 x 2", A and C phaze
KAT05MVY1  Bushing, 560 ampers, tensing transformaer
center phase, 25 kv 2 r&taining, brass 4
KATO05MY2 Bushing, 560 ampere, A 38 KFP339 Washar, =145, brass, sen-
and C phaza, 25 kv 4 5ing transformer rataining 12
3a KP1131M Gaskat, buzhing & 39 KP789 Capscraw, ¥," — 1BUNC -
3b KP2000A21 Gosker, bushing E X 3:{5“: B op :5F sansing
4 KP1104R E}"'ﬂ'bﬂ“‘ 2 rFansiarmer retarming il
5 KP2064A7  Palnut, eyebolt retaining 2 40 KPa3s Cock washer, %, Med.,
b KP11463M 5|:u:n:1;:r plate, current re'ruiniag &
troansformar Q.12 41 KP790 C o0 o TBUNC
7 KP2020A7  Elastic step nut, spacer ? :;ngj:-iwﬂ ﬁ?—,d C p.imsf
plata rataining J-15 2=nzing transformer
H KP3T49A13 Stud, shert, coil 012 rataining 2
9 KP3I149A14  5tud, long, coil 0-12 42 KP401 IEBTs:rew, hex zocker,
10 KP2020A3 Elastie stop nul, san=ing A" — 28UNF - 2", callar 2
transformer retaining & 43 KP787 Hex |in:|l‘r. V' — T3UNC -
11T KFP1105M Spocer plate, sensing 2 x 14", plate and
transformer 7/ support 4
12 KP113%M  Collar, eperating shaft, 44 KFg17 Lockwasher, %" med. plate
hraathar and 1 ond recaptac|e aszembly 4
13 KP1140M  Pips, breather i 43 KF3011A19  Spacsr, sensing transformar
14 KP3149AY2 5Stud, zhart, senaing 16 KP retaining, B F" ace 12
transformar A and C phase J015A8 EPTﬂE_E_Fr zenging transformer 3
15  KAT014M1 Metaring curcent trans- reraiming
: ) 47 Ball bearing, shaft
former, 600:3 36 braather end, Fafnir B-542 i
KAID14M2 Mataring current trans- 40 KATO13IM2 Multi-R ot .
former, 1200:5 3.4 uiti=Ratio curremt trans-
16 KP2019A6 Rataining ring, Waldes KATOT3M] tarmer, 1200:5 amp 3-6
Truarc #5000-175 1 ;‘l‘-‘“l'ﬁ?aa Eurrant trans- 2
17 KP1141M Flug, breathar pipe, rmer, oVVio amp )
thr:?:’dud both a':ldps, far 49  KA1012M2  Sensing current transformer
shipping anly 1 far mlaatranie contrgl, 200011 3
18 KF1138M  Main bearing holdar, KATO12M1  Current transfermer for
braather and ] battery charging, 1000:1 ]
19 KAIQ21M Shaft and laver assambly, 50 KP3149A7] g'“-'i: senszing tranzformer, :
covar, 15 kv 1 prass
KATQIMY Shaft and lever assembly, 31 KA1024M Plug and dipstick
cover, 24.9 kv 1 asaembly 1
20 KP1135M 5haft, opargring 1 52 KP2000A& 'O ring, dipstick 1
21 KF1134M Lavaer, cantact rod, 15 53 KA975M Braather azsemb|y 1
kv, KAT0AMY asseambly 3 54 KP3182A2 EPDkEEr, iron pipe, cover to
21A KPI1004MY | evar, contact red, 24.9 tank, actualor and 2
kv, KAT0IMY axsembly 3 53 KF784 Sapscrew, 5" — 13UNC -
22 KP1137M  Bell crank, operating o oner Sover fo tank, )
shaft ‘ 56 KPI165M  Decal op
73 KP535 Rall pin, %" » 1%", Jecal, open, eantact
contacl pazition indleater 1 57 KP1164M eeater 1
24 KP534 Roll pin, %" x 2, bell Decal, closed, gontact |
crank and levear 5 ,
25 Ball bearing, shaft, Sg EEEIE&AS Em,'. h_ull-:runk T
Fafnir B-542 2 2 79 I:rril I‘IHE; WA-ETE, rad and )
26  KP1138M Main bearing holdar alierank pin
zhaft usumily ‘ 2 50 KAT0BIM1  Racepracle, 5 pin, BCT's
27 KP2019A6  Retaining ring ball bear- ¢ to cabiner terminal bd. 1-2
ing, Waldes Truarc _ Al0BIMZ  Receptacle, 2 pin 1-2
#5000-175 2 KAT081M3  Receptocle, 24 pin -2
28 KP1179M Contact pasition indicatar 1 KAIDAIMA  Raceptacle, 20 pin 1-2
49  KP1136M Flug, shaft, at ballerank ] KA1081M5 Receptacls, 15 pin 1-2
30 KP2000A9 0" ring, shaft plug 1 61  KP2000A13 "'Q' ring, BCT connector 1-2
a1 KPT157M ““U"cup packing, shaft 62  KP2013A20 Retainiag ring, BCT
at washer 1 Connectar 1-2

23
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PARTS LIST - "
INTERRUPTER AND CONTACT
(' ASSEMBLY PARTS GROUP
! Catal ..
Ir:m_ ____Hzr:hzl? . Descriptien Eunnfity Item EIT:II;:;E: Description Quantity
1-26 KA704M1 Intarrupter and 2tationary 24 KP795 Maehine balt, inrarrupter
contact kit, includas retaining, %" — T6UNC —
KA]HUEIM E‘i";i:]r{'aj;mri: 2 x 3", 5q. head 12
azsamisly umper B _ NC —
?ii.:_l?nd hhc:“rzdwaru marked 25  KP796 Eipgf;ﬁ?,wﬂgﬁ hd.,TT&hL:u .
/ ype stq:k 2-!‘-'1
Kaioozm Lﬂfﬂﬁr]ﬂer assembly, 15 ; 26 KP3008A23  Spocer, thru stock cap o
v, ompere BCrew
1-26 KAT704M2 Interrupter and srationary 27-33 KA1022M Maving contact assemkly,
eontact kit, includes 15 ky, 1120 ampere, alse
KATQB4M] interrupter includes selectian of
u;semhly, KF1121M bumpear cither item 34, 35 ar 36 J
?,:;'alf'"d "';rl_d;m tarked 27 KA1028M Contacts, load 12
: L YPe 28 KP797 Cap scraw, %" — 28UNF
KA1086M1  Interrupter azzambly, 15 2 x %', laad contact 4
kv, 560 ampare J 29 KP1129M Black, spacer &
1-26 KA704M3 |r'|1':rrup1‘:r and stationary 20 Sprin Danly Dis
contaet kir,_ ineludes 29.1004-21 &
O R Tt umper 30A KP3007A60  Spacer, inside spring &
dize and hardware morked 3l KF343 Flat washer, %", $tcal 12
(*), Type MVE 32 KP2020A9 Mut, slaatie stap &
KATOREM2 Lntagrggtur assembly, 24.9 , 33  KP12B46M Spacer 12
Vi ampesre 34 KAI1Q23M Rod and heldar, 15 kv
] KF1303M Interrupter casting, 15 kv, 1200 amp reclosers 3
560 and 24.9 kv 360 35 KAID6MV  Rod and Guide, 24.9 kv,
ampers "'":I‘:'"E""_’ 6 560 amp reclosers 3
KP1108M Interruptar csasting, 15 kv, g 76 KASML Rod and plate, 15 kv, 560
: 1120 ampere gmp reclosers 3
( 2 KAGBW Contact fingers 36 37 KA102¥M  Load centacts, stationary,
3 KP1L17W Spring, contoct pretsure 12 15 kv, 1200 amp &
4 KPI267M Spring, garter 6 a8 KF729 Copseraw, %" — 24UNF x
5 KPI2IW Spacer, =pring 12 %", hex hd., stationary
6 KP1130W Stud, contact fingars & load cantaet 24
7  KPs542 Lockwasher, %", bronze & 39  KPIl11aM Yoke, interrupting contact 6
B KP291 Jam Nut, %" — 20UNF = 40 KAT027M1 _ll:;:i:, inh.-:Irrupnng contact, .
3B brass & v reclasers
9 KP276 Hox nut %" = T6UNC KA1027M2  Posr, interupting contoct, )
2 tap atack bolt & 4.9 kv reclosers
10 KP793 Bolr, %" = 16UNC = 2 41 KP782 Capscrew, %" ~ 24UNF - ;
x 13", 2q. hd. tap astack & ® P 7‘":‘1 : te holdar
1 KP556 Lock washer, 32", 2teel, 42 KF733 CQF?ETW’ " — 28UNF —
top stack balt & 2 % T%", yoke o contogt &
12 KP1291M Flate, top and 43 “KF2020A8 Srnhp nut, %" = 24", yoke .
intermadiate 48 to halder
13 KFP1292M Plate, with balt head 44 “KP2020A9 Stop nut, T‘:é" ~ 28", yoke .
Quves 18
14 KP1293M Flate, 2%" approx. 45 *KP2036A7  Capscrew, socker hoad,
center hols diameter 42 , intarrupter ta bushing 12
15 KPI294M  Plate, with croscent 46 "KF2020Ad  Stop nut, socket head
shupud opeshing T8 K Cap icrew 12
16  KP1295M Piate, kayhole opening 48 47 2036AB  Capseraw, tocket head,
intarrupter to bushing &
17  KP1296M Plate, base 12 _
' " 48 KF113IM1 Fin, contact red, 15 kv
18 KF543 Wl:l$hi:lrr, Jﬂ 4 recloters 3
19 KP556 Leckwashar, %", steel 42 KP1133M2  Pin, contact rod, 24.9 kv
20 KP274 Hex nut, %" = TAUNC - roclosers 3
2 stesl 42 49  KP431 Catter pin, %" % %",
21 "KP1121M Bumpar disc, aluminem 20-96 contaet rod pin 3
22  KP794 Capseraw, %" — 20UNC -~ 530  KFP79 Retoining ring, WAS13,
2 x 2", hex hd. bumper p contact rod pin 3
retoining -

ravaining &

Q 23 KP2020A3 Elastie stop nut, bumper
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PARTS LIST — TRIPPING MECHANISM PARTS GROUP
Cnfnl-ngl ) N - . -
“é..m Numbe . ) -I;lescrlpfuan " Quantity ltem ﬁz'r::::,:l{ Dazeription Quantity
1-46 KATOO03IM Tripping mechanism gssambly ] - 95 KATO55M Tripping solensid, n4 vd: " ]
1 KPT149M  Frame, tripping mechanism ] (1527 TE) 1
2 KAT004M Link asseambly 1 36 KP&v4 Machine serew, #10-32 UNF x %,
3 KF1150M Lever, twin 1 solennid 5
4 KP1154M Link 4 47 KP33g Li:u:!w: :-vnshur, #10 med,, solencid
5 KP3I017A3 Spacer 2 retaining [
6 KPI126AR Pin 5 38 KFP839 Wﬂﬂhe_r, #103, ploin, solenaid 5
/7 KFP7%9 Rataining ring, "C" type, WAS13 5 reraming -
' ' 37 KP11&8M i
a KP3ls Cotter pin, %," x %" 2 & sracket, trip solenoid 1o frame !
9 KP1152M  Prop lateh 1 40 KA1043M Lever assambly, trip solenoid ‘
P : 41  KP538 Rall pin, 4" = 1%", levar assambly
10 KPY'148M Eprmg torsian 1 47 KP1313M , J
11 KP537 Rall pin, % " x %" 9 . 3pring , \ |
12 KP3126A7  Shoft , jj‘ Eﬁ:;m Eﬂ”c: pin. e x 1%V, brass ]
13 KP79 Retaining ring, ““C"" typs, WAS18 6 45 KP2098 A ateh, shatt !
14 KP3011A18  Spacer : #8A2  Waszher, nickel-plated, loteh shaft 2
15 KF1223M  Hex pin ] 46 KP373 Roll pin, %" = %" ]
14 KA1079M Lateh and spocar assambly 1 a7 KF26 E]r;;?n!'trr;wl:ld#é — 32 x E}i" self 1
17 KP98é6 Lockwoshar, %" axternal teeth I 4B KP1290M Swif:hE: SFldh,-with axtanzion
18 KP79 Retaining ring, "'C' typa, WAS18 1 (152./Wb2) 1
19 KF3128A1 Shafr 2 49 KP3120A19 Pin, link gzazembly 1
20-28 KA?B0M Lavar latch gssembly includaes 50 Nesdle bearing, Torrington B&6 T
iterms 20 ta 2B 1 31 KP79 Capscraw, %" — 16UNC = 2 x T%",
20 KPT1361M L atch 1 frame mtg. 4
21 KFP1160M Laver 5 52 KPB34 Lockwashar, %", med., frame mtg, 4
22 KP3123A21 Groove pin, afiﬁ"F doubl|= ] 23 KP2%4 Mut, jﬂ'a” = J6UNC - 2, frame mty. 4
23 KPIQOBA18  Spacer, %, dise, round ! 54 KP1025M  5top, ball ¢rank 1
24 KFP72 Retaining ring, WAS10 . 43 KP1283M Spring, contact apening !
25 KP1358M Stap : 56 KFP792 Cﬂ!:_mtrewnhﬁé“ — T3UNC = 2 x 24",
26 KP2036A13  Capscrew, %-20UNC — 3A x 14" spring anchor 1
sockat hg. ! 1 1 57 KF1284M  Spacer, spring anchor capscrew |
27  KP2020A3 Stop nut ) 58 KFg17 Lockwaszher, 4", spring anchar
28 KP3007AR0 apacer 1 capserew 1
29 KP1359M Spring‘, torsian 1 39 KAJBEM Dicde ﬂ*itmbl}'. vsed with 48 ]
30 KP1268M Shafr 1 60 KPI0T4AS ;“d 125 vac solencids I
31 KP31é Cotter pin, ¥ v = % pacer 2
Time plrd X AT steel, . 61 KP13B6M  Kay :
32 KP1l45M Spring 2 62 KFPé98 Machine acrew #10-2d UNC - 2
33 Needla baaring, Torringtes BBS q x %", hox hd. socket, 21, zing-
34 2 platad 1

Needle hearing, Tarringron BAB
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NO. 0831

PARTS LIST — MOTOR AND GEAR BOX PARTS GROUF

P 2]

Catalog

Catalog

tem Number Dazeription Quantity
1-43 KATDEIM Motor and geor box
assembly ]
1-5  KA1056M Motor assembly 1
T KP1257M Matar 1
2 KP1253M Bushing 1
3 KP3011A22 Spocer 1
4 KP1245M Finion 1
5 KP519 Roll pin, % x %" 4
& KAT050M Gear bax subassembly !
7 KAT0&61M Solenaoid broking
gssembly ]
8 KATQ085M Slawve and plate
assembly 1
? KAI059M Cam and shaft assembly 1
10 KA1057M Pinion and gear gszembly 1
11 HKPS58VR Gegr, spur type ]
12 KPT1245M Pinipn 1
13 KP5320 Roll pim, %" x 14" 1
14  KA1058M Finion and gear aszembly ]
15 KP58VYR Gear, zpur type 1
1& KP1246M Pinion 1
17 KF520 Rell pin, %" x 14" 1
18 KP1244M Gear, tpur type ]
19 KPI255M Lever, brake rel=ass 1
40 KP1227M Spring, broke 3
21 KP2026A1 Beoring 2
22 KP3I0QRASS Spacer, plate ond disc
azsamblins 3
23 KP3015A9 Spacer, $pur gedr 1o gear
hax 1
24 KP75 Retaining ring, WAS14,
brake rudq 2
25  KPI1233M Svpport, manual hrake rod 1

Item Number Dazeription | Quantity
26 KP1232M Rod, manual braka 1
27 KP335 7" washer, brass,

AM-260-B416, rod support,

nner 2
28 KP?772 Capscrew, %" — 20UNC

— 2 x %", hex hd. 4
29 KP23is |l sekwazher, %" med. 7
30 KP798 Copscrew, %" = 20UNC

w2 ox 2% braks J
31 KP34§ Wazher, %" SAE, stesl,

broke
32 KPHSS Mut, %49 = 20UNC - 2

steal, brake 3
33  KP527 Rall pim, %" x T%",

2eave ]
934 KF11&66M Slmave 1
a5  KAI045M Flate amd dise assemhbly,

outer 1
16 KPI1214M Dacal, pull fuse warning,

cut in two 1
37 KP2013A19 Retaining ring, brake

zlemve 1
38 KP285YR Bearing, geor housing 3
39 KP1247M Disc, moter braking - ]
40 KP1252M Dacal, mator 1
41 KP2028A13 Flat washer, middle

pinion and gear 3
42 KF335 Flat washer, ne. 103,

brass, cam and shaft 2
43 KP1022 Machine screw ne. B —

JZUNC — 2 x %", rd, hd. 2
Ad KP799 Cupscraw, Jf;“ = 1GUNC —

2 w7, gqeor box mrg. 3
45 KPB34 Lockwasher, %" med.,
gear hox mrg. 3

27
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PARTS LIST -

NO. 0831

OPERATING MECHANISM PARTS GROUP

obP. 23,2004 §:00AM CPa-KYLE 4147688334
Cat B
ltem Hﬂ:ﬂ? D:sﬁrlpfinn Quantity
1 KAIOD1TM Heousing assembly, within
cabinet 1
2 KA1046M Recopracle assembly 1
3  KAIDS2M Spring yoke atsembly ]
4 KF1243M Spring yoke 1
5 KP374 Roll pin, %" x 1v 2
& KATO053M Clesing rod assambly 1
7 KP20208A24 Washer, %" rod to yoke 1
B KPI051 Capserew, ¥" — TIUNC -
2 x 2", hax, rod ra yoke T
¢ KP375 Roll pin, %," x 1", elas-
ing rod 1
10 KPI1256M Bearing, brass, rod and
housing 1
11 KP2013A12 Rerdining ring, red and
housing bearing 1
12 KA967M Switch and arm assembly;
(152/a1 end 152/k1) 1
13 KP1023 Maochine screw, %" —
AOUNC = 2 x ¥v,
switeh mtg. 2
14 KP8a49 Lockwasher, X", internal
tooth, swirch mig. 2
15 KPI176M Link, cuxiliary zwiteh 2
16 KP?62 Evebolt, nd 5tl, x 2%" 1
17 KPB&S Wingnut, %" = Z0UNC —
2', syebol? [
18 KP2020A3 Elaztie stap nut, ¥ —
20UNC = 2
1?2 KP3I007A12 Spacer, eyebolt
20 KP1052 Capseraw, ¥" — 20UNC —
2" x 1", ayehalr 1
21 KP33s Nut, %" - 20UNC - 20,
cyebolt screws 1
22  KPB3é l.ockwosher, %", evebalt
EErey 1
23  KFPB48 Flatwashaer, %" SAE,
cysbolt 1
24  KFP1158M Closing spring 2
25 KP1262M Plug, t:|-:|$ing tpring, top 2
26 KP1239M Belt, closing spring 2
27 KFP/76 Eefaining ring, WAS10,
switeh arm link 2
28 KP2073A12 Cap plug, battem, antrance
for customer leads 2
29 KE1024 Machine screw, #d —
A0UNC — 2 x %",
receaptacle rataining 4
30 KPB6&b Mut, #d — 40UNC — 2 ,
receptocle 4
31 KP1100 Lockwasher, x4, racaptacla |

. 29

ltem ETI_:L'E Dezecription Quantity
32 KA1040M Fute pull-gut :witch,l.l'-'.'BU

vealt 1
23  KP1025 Machine seraw, « 10-24UNC

-2 = 14", awitch mtg. 2
34 KPg3v Washer, «105%, ctasl,

switch mtg. 2
35 KF&430R2 Epring, switch mtg. 2
36 KP33g Leckwasher, # 10, mad, B
37 KPB59 Mut, 710 — 24, UNC - 2',

switeh mig. 2
ZB KP2006A3 Caoble clip 2
39  KF1026 Mochine screw, # 10 -

AUNC = 2 2 K" 6
40 KP766 Copserew, ¥:" — TAUNC -

2 x %", hag. to gear box 1
41 KFB33 Lockwasher, %.", hsg.

ro gear box ;
42 KP19%4 Capserew, %" — J4LUNF =

2' x %", hzg. to bazkplote 4
43 KF834 Lackwasher, %" medium 11
44 Limit switeh, Unimax

N158. with rollarleaf

{152/ ag2) 1
45 KP1Q27 Mochine sarew, #6 —

J2UNC — 2 x TV,

microswiteh 4
46 KP1101 Lockwasher, #6, mod. 4
47  KPB67 Nut, #6 — 32UNC = 2.

micrazwiteh 2
48  KA1070M Manual trip and recet rad ]
49  KP107GM3  Bracket, resst rod ]
50 KPI41RZ S8pring, rezet rod raturm ]
51 KP1287M Brackar, reset rod spring ]
32 Limit switch, type A, cat.

#BA-2RVT, (152/aal) 1
- Salemrum ractifier, IRC

single=-phase bridge typs,

J116B04 1
ad  KP1270M Bracket, ractifiar mtg, 2
55 KP597 Nut, #8 — 32NC — 2,

bracket to rectifier 2
56 KPBA7 Leckwasher #B, axtarnal

tooth, brocket to rectifiar 2
57  KP1095 Terminal block, 12

rerminals
58 KP20758A7 Marker strip, 1-12
89  KP1165 Machine saraw, #10-24

x T4 = 2 2
&0  KP84é Lockwasher #1710, int.

teeth, stl. ond zinc-plated 2
&1l KFP33% Washer, # 105, stl,

zine-plated 6

29
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PARTS LIST -
TERMINAL PANEL PARTS GROUP

Catalog

Itam Mumber Dececriptian Quantity
KAT082M1 Terminal panel azzembly,
stardard unit
1 KP1342M Tarminal Pangl
2 KP4022A31  Power razizter, 100 ohm,
25 watt 3
3 KP4022A36 Pawer resistar, 1000 ohm,
25 watt 1
4 Capaciter, 0.2 mfd.,
253[] vdcw 1
5  KP992 Washer, #6465, brass,
resistor and capaeitar
mtg. 12
d KP232 Rivet, . 146 x %.", sami-
tubular, resisrar and
capacitor mtg. 12
7 KP&BS Machine screw a6 —
32XC = 2 x Un, relay
mty. 2
H KPBG] MNut, #6 — J2NC — 2,
hex, relay mtg. 8
9 KPg845 Lockwazher, #68, axternal
testh, mtyg. &
10 Terminal blaek, Penn-Union
#6005-5':, O rerminagls
1T KP&95 Mochine screw, #10 —
2ANC = 2 x 13" rd. hd. *
12 KP864 Nut, 410 — 24NC = 2,
hex., Block mrty. ®
13 KPB46 Lockwasher, #10, axt.
teeth, klock mrg. *
14 Tarminal baard, 7 terminals,
cantral, Cinech-Jonesz
$#7-140 2
15 KP&97 Machine seraw, #6 —
AZNC — 2 » 3", rd. hd.
¢antrol tarminal beoard 4
16 Mognetie contactor, d=g,
24 volt, Cutler Hommer
4041-H201, 152/ X 1
17 KP&98 Machine seraw, #10 =
2ANC — 2 % %", td. hd.,
contoctor 2
18 KP2076A20 Morker strip, Y1 ta Y5,
grewnd 1
19 KFP2076A19 Marker strip, X1 te X5,
grovnd 1
20 KP2076A21 Marker steip, G, H, J, K,
M, groumd 1
21  KP2076A10 Marker strip, Y1-Y2,
sections 1, 3, 5 1
22  KP480 Machine scraw, %" = 20UNC
20UNC = 2 x 144", rd.
hd., pan=l tap 2
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23 KF855 Nur, %" = 0UNC — 2,
hex pane| mrg, top 2
24  KPB3s Lockwosher, %", panel
mtg., tep 2
23  KAJD09A4L Spacer, panel mrg., top 2
26 KPAYY Machine scraw, 4" —
20UNC = 2 x %9 rd, hd.,
panal battem 2
27 KPBS55 Nut, %" — 20UNC = 2,
hex, panel mig., bottam ,
28 KPE3& |_1:|-1:|-|;*~.i.n'|':|5|'n:|.r,I lf;", pnnal
mtg., bottam 2
29  KP4011A%®  Silicen diede, stud
mountad 3
30 Relay, undarveltage, 230
vag, dpdt, KRFT1A,
152/0V ]
31 Tube secket, B preng,
undervﬁll'ng: r¢|pu:.r 1
32  KA979M Brocket, undervaltage
33 Marker strip, A 1o G,
contral terminals 1
34 Maorker strig, H to P,
control terminals ]
33 KF1144 Maehine teraw, #10 -
24NMC — 2 x 14",
black mtg. *
37-45 KA977MI Surge pretective kit 1
37 KA97BM Capaeiter assembly ]
38 KP3006A23  Spacer 2
¥ KP1027 Machine serew, #6 =
J2UNC — 2 x 1, z2tesl
trridite 2
40 KF&&3 Nut, P — 32UNC ~ 2,
hax, zn, icidita y.
41 KP34ds Lockwazhar, #86,
extarnal rooth 2
42 KATS8CE Capaciter assembly,
on dicdas 3
43  KP1363M Suppert, capacitar 1
44 KP3006A38  Spocer 2
45 KP4003AS5 Capaciter, .| mfd 2
46 Metal cal, A, B, C *
47 KFP461 Maochine screw, #B —
J2UNC = 2 x V2 rd. hd, )
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1 KATQ49M Cobinat assembly 1
2  KP1234M Crank, moter ]
3 KP1240M Window 1
4 KFP2005A1 Spaad nut, push on 4
5 KP1238M Nameplate 1
& KP&9 Drive screw, #2 »x %",

type Z, self-tapping

7 KP1327M Dacal
H KPI1328M Ducal
2 KPF110GS Sarial Mo. plate
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