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GENERAL 

INTRODU CTION 

These ins truc tions cover the insta llation, opera tion and 
ma in tenance o f  A H is-Chalmers horizontal drawou t, 
me tal-clad sw itch gear. Described are standard con­
s truc tion details o f  the switch gear, auxi liary equ ipment 
and necessary accessor ies. Special mechan ical  and 
elec trical devices, in accor dance w ith purchase order 
requ irements, are covered by supplementary ins tru c­
tions submi tted w ith th is instruc tion book . 

S tandard ra tin gs are in accordance w ith NEMA, 
IEEE and A S A  requ irements. The Ruptair power c ir­

cu it  breakers associa ted wi th this sw itch gear are l is ted 
alon g wi th ra tin gs in table be low. 

WAR RANTY 

All is-Chalmers warrants each piece o f  new equ ipmen t 
to be free from de fects in mater ial and workmanship 
for a per iod o f  one year a fter da te o f  shipmen t to the. 

or i ginal purchaser . This warran ty is limi ted to the 
furn ishin g o f  any par t which, to the supplier's sa tis fa c­
tion, has been proved de fective. 

Typical Side Views 

T:J;> (ABLE C.._BLE 

(0'-IPA�TMEtH ENHIAN(.[ 

·;;.OUC.�-' VENT .&.CCES':> PM<El (QI.oOP.o.5:il.,.fNT PQT(NTtAL 

l f � T )lOt *1'"11'.(.. : �fJlJc,H 

;."'l '• ' 
: � J,. .. � � "�<"' r " 

.... [(HANISM --1-----c 

Fig. A- 5-kv Breaker Unit. 

BREAKER RA Tl NGS 
Max. 

Rated Breaker Design 
Type (mva) Kv Kv 

MA-75 4.16 4.76 
MA-250 4.16 4.76 
MA-250 4.16 4.76 
MA-350 

I 

4.16 4.76 
Mf\350 

\ 
4.16 4.76 I 

FA-350 I 4.16 4.76 

FB-500 I 7.2 8.25 
FB-500 

I 
7.2 8.25 

FC-500 13.8 15.0 
FC-500 13.8 15.0 
FC-750 13.8 15.0 
FC-750 13.8 15.0 

FC-1000 13.8 15.0 
FC-1000 13.8 15.0 

Cont. 
Current 
(amps) 

1200 
1200 
2000 
1200 
2000 
3000 

1200 
2000 

1200 
2000 
1200 
2000 

1200 
3000 

TIU.NSFQRMER 

R[AR R(w.QV.A.BLE 

PAN(LS 

CABLE 

SUPPORT 

(ABLE 
[NTRANCE 

COMPARTI.lENT 

Bu> 
COMPARTMENT 

Weight 
(lbs) 

875 
875 
900 
925 
950 

2000 

1400 
1425 

1400 
1425 
1450 
1475 
3300 
3450 

D R AWINGS A N D  WI RING DIAGRAMS 

All drawin gs and wirin g dia grams nee de d  for installa ­
tion are furnished in a dvance. These draw in gs and 

wirin g diagrams wi ll inclu de <'han ges ori gina ted by the 
purchaser dur in g  manu facture an d chan ges to the pur­
chaser's corrections by the supplier ne cessary to insure 
proper insta llation and operation. 

RECEIVING 
UNLOA D I N G  

Each shippin g group o f  the switch geA'lr assembly is 
secure ly b locked an d brace d for shipment. It is cra ted, 
boxe d, or covere d- depen din g on shippin g cond itions. 
Whatever the me thod o f  shipment, every precau tion is 

taken to insure i ts sa fe arrivaL I f  special handl in g  is 
requ ired, it is so ind ica ted . All mov in g  par ts are blocked, 
bu t because re la tively del ica te ins trumen ts are included, 
care must be taken to avoid rou gh handl in g. 

Two shippin g channels w ith liftin g holes are bol ted to 
the top o f  the indoor sw itch gear assembly to fac il itate 

hand lin g. On sin gle uni t assembl ies, li ftin g eyebol ts may 
be furnished instead. I f  cranes or other li ft in g  means 
are not availa ble, the group can be ro l le d  in to pos ition. 

Type 

OF 
OM 
OM 
ON 
ON 
ON 

FO 
FO 

FO 
FO 
FQ 
FQ 

FR 
FR 

:i:J(01F 
[l,;;lf ,). .. ::� 

C Af'Ll E�'<1 Opi( f 
C (J..,P t. 10- T '-'� •· � 

PRI�APY 
[H�(Q•lNE ( T 

'\ �E:.·J'·J,o,;:;' - .. 
�c-�s;�'_J/ 

·· rt:/_cc· 

L--- -�---·· - ---

Fig. B- 15-kv Breaker Unit. 

STRUCTURAL DIMENSIONS 

B c A Fig. 
Width Height Depth 

A ! 26 72 74 

A I 26 72 74 

A 26 72 74 

A 26 72 74 

A 26 72 74 

B : 36 92 94 

B 36 92 94 

B 36 92 94 

B 36 92 94 
B l 36 92 94 

B 36 I 92 94 
B 36 92 94 

B 36 100 105 ! 
36 100 105 B i 

FOR 750 
I.IVA PAliNGS 

(in.) 

D 
Weight Drawout 

Aisle (lbs) 

50 1200 
50 1200 
50 1200 
50 1200 
50 1200 
66 1800 

66 1800 

! 66 1800 
I 

66 1800 I 
! 66 1800 

66 1800 
66 1800 

\ 77 2000 
77 2000 

At 2.3 kv; MA-75 =50 .nva, MA-250 = 150. MA-350- 200 mva. 
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1 .. :• , j�.t ·I j 1 t, : tt·lt 1 i, .; !t ·rs 
Ul;tl· . 
nft, · 

:-k:tL· ti!t1 it' i't'11ltl\.t' tl11 r�t!J(·t·� i ;jj,. ;-,kidS 
,,< iil�JJJil1�: :\ltl·r r-t'lllt1'-" i ng :hi· rrll1!f·'· ::1d -·hid�, 
·� I t  .:...:;1)\Ji) :--..Jr.J\'.'l_\- 1 (1t) Jl(lt ij/-tJjl !! '�\f· :1�lj'::t·t I"''· , 

llL ·1 !'·'( d.·!�t· ��- iil'-:1 runr,·Ilt:--· l'::dt · �·::·� llln­

,,)·l<�llld th1· ,.:hirpine: ,·h:llnwl� lw ,.,.,t,,,-,,d fr11m 
, ,f tlw <lllll" l ll Jtil tlw '"Jlll!dllt'fl', L' ,,,,i:dl,-d in 

st; u �( , 
the : "' • 
i (o ' l<�c:!llWl :i!td rlw r"I!•T· •lltd "kirl· i,,,.,,, h•·Pn 

ft'l J! ., i 

th. 

j-·,�-, :;�- 1• !Pf fht· ;d�.:-:t·J1t'(· of ����llt•ill re;u· r·rn· --·. \1!t'llJ�II'rS. 
:1- :�J;J\. t>f· 1-;J�Jh· r11llt'fl rnt<> platY;,[;,-: th1· c:dde 

l>tii!,·d in "r prim:1n· ('()IJ(luit :;tuht·.r·rl up. h:t" 1 •  'I 

· fop '·:···.:: • ·,!.ii•- '(1Ci!.Jiafe h:.:ndlt '.J b1 rr':,:ne. 

ACCESSORIES 
Th•· i"ll"wing :lf'('(''"'lrl•'" ::r'· ,-rated sep:tctt,·lv: 

1. 'f,-,;1 de\ iCI: f!Jr ic·�ll!li: :•r•·�tkcr wht>n it is out of 
[,1!1_ :idj:tt'i'Ilt t(l cU\;i·,·ll� 

,., f· t!;h \';ttt't·l t<• t;,, ,, ;.,•, 'Jt<J\·ing breakt·r wlwn out-

!, !t · � �f • :11 hit ·I •. 

•i. .·\;·; dliJlt· -�Ll!JJ'I•J·l 
G ���rlfl� ch:,r_L::ing , r :r � ��ll storr�d eru_'rg-_v (l\d·r:ltcd 

r 1;, ·• t kt ·r.--; · 

G 1 ',,: lh':Jd ('IJtllflllUtHJ :-n1i t,u,·h-up paint, :1:-i rdJUired 
f� ,r 1n�t:d!:ttiun 

'7 '\'··.�: ;1iug, j .. :<:..; 1·;Jttlt· :()r dr:J'.\\tUt n�J�1y:-; :.r1d �s.ttthour 
:� ··l(·r:-; l·.{l'ciJj<ilt·n: <;_>··�,·i1i� �1 for rcnl•)f,, Jl1•>�Jnting 

o\ :tbu Ill: in,·il:<i•·•: 

SHI PMENT INSPECTION 

As soon as possible after uncrating, inspect the equip­
ment for any damage thai may have occurred in transit. 
Check �he shipping manifest to be certain all items 
have been received. If there is a shortage, note on the 
freight bill and contact the carrier immediately. 

Notify the representing Allis-Chalmers sales office 
of any shortage or damage. 

Unusual circumstances may require partial shipments 
of switchgear. In these cases, provision is made for 
easy installation of these portions. 

STORING 

When switchgear is not to be erected immediately, un­
crate, inspect and store in a clean, dry location. 

When space heaters are supplied with an order, ener­
gize the space heaters, as in the final installation, to 
eliminate condensation. In some locations, condensation 
occurs whether the unit is stored or in operation. 

Space heaters are not considered standard equipment 
with indoor switchgear ( recommended 500 watts per 
unit J. When indoor- switchgear not equipped with 
space heaters is stored indoors, space heaters must be 
applied inside the cubicles to prPvent condensation. 
Standard indoor units <tr(� not d rip-proo f and therefore 
should be stored indoors. If indoor units must be stored 
outdoors, adequate covering must be provided together 
with :1 he:1t source of approxima tely GOO watts per unit 
distributed between breaker and bus compmtments and 
mounted inside the cubicles to prevent condensation. 

Batteries should he conncct('d to a charger and never ( 
be left in dead slomge. 

4 

I N STALLING 

CON D U IT 

Conduit for po·,ver ;�nd control con nect ions may be in­
stalled in the areas indicatPd on the General Arrange­
ment Drawings and Floor Plan with due regard for the 
ease of training the cables in the switchgear. Conduit 
ends should be about one inch ( maximum llh in.) above 
the finished floor to prevent washing water from soak­
ing cables. They should also be capped and taped to 
keep out moisture and vermin. 

FOU N D A  liONS 

Dimensions of sill channels and anchor bolts should be 
in accordance with the General Arrangement and Floor 
Plan whether the switchgear is to be installed on an 
existing floor or a new floor. Refer to Figure 2 for 
recommended sill channel mounting of indoor installa­
tions. 

E R E CTION 

The proper erection method depends on whether the 
units are shipped as one complete group or in two or 
more sections. In any case, the General Arrangement 
Drawing will indicate the shipping groups. Units are 
assembled and wired exactly as they are to be arranged 
in the final installation. Prior to shipment to the job 
site, the lineup is separated into the appropriate size 
shipping groups and crated for shipment 

c. 
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c:-
Customers floor 
to be flush with 
sill in this area. 

Customers floor must nat project 
above top of sill channels_ 

r· '---------
, 

Bolted in floor pi ate 
in rear. Welded in 
floor plate in 
drawout end. 

t A-�--���===r,��======���������� A 
0 " 0 
D 0 0 

() {) 0 
0 0 0 

0 0 0 0 
Sill channels and anchor bolts furnished by customer unless covered by contract. 

0 � 

Conduit height not to exceed 
1-1/2" above floor. 

Use 1/2-13 tap, 4-holes in sill channels 
or weld unit to sills thru 5/8 in. dia. holes 
to hold unit down. 

II 
'I IJpeni ng in f loor to 
:1/ accomodate anchor bolts. 

B 

Si II s may be omi !ted 
if floor is level. 

Rear 

Anchor bolts 
Primary c able area. See 
general arrangement drawing. 

D Drawout 
A ���-------------------

A isle Section A-A 

BOLT OR WELD 

[J v 0 0 :J v' 0 D {) 0 0 
0 {l V' ;) 0 � '-' 0 0 v 0 v ;;; (? -.) 0 0 D 

________________ ___] 

SECT "BB" 
INDOOR SILL CHANNEL MOUNTING 

v 0 

Fig. 2- Typical floor plan and sill channel mounting. 

S IN G L E  GROU PS 

The unit is brought to the site, being handled as in­
s truc te d  un der "UNLO A DING." Be fore p lacin g on 
previous ly ins ta l le d si l l  channe ls, make sure the chan­
ne ls are leve l. A fter the channe ls are leve l, the uni t is 
p lace d in i ts fina l posi tion an d bo lte d  or we l de d  to the 
si l l  channe l. (Fi gure 2.) 

M U LTI P L E  GROUPS 
I 
I 

PLUMB LINE 
LOCATING 
HOLE 

I FACTORY 
MARKED 
PLUMB 

INDOOR FLOOR PLAN 

BREAKER TYPE (MVA) 
0 A 

(ln.) (ln.) 

MA-75, -250, -350 50 205fs 

FA-350 66 205fs 

FB-, FC-500, FC-750 66 205/s 

FC-1000 77 315fs 

LINE 

When a shipment is made in two or more groups, the 
proce dure is, in genera l, the same as for sin gle groups. 
Ho wever, in divi dua l groups mus t be care fu lly a li gne d 

an d se t as c lose ly as possib le. The fron ts o f  the groups 
are a li gne d firs t an d then bo lte d  to gether. 

A fter erec tin g sin gle or mu ltip le group s, check wi th 
a p lumb bob, or simi lar device, to be cer tain each group 
is ver tica l an d has no t shi fte d  durin g han d lin g. The 
breaker uni ts o f  each shippin g group have been checke d 
an d marke d a t  the fac tory. The p lumb bob linin g up 
to wi thin p lus or minus 1,i,;-inch o f  the factory marke d 
"p lumb" insures a li gnmen t. (Fi gure 3. 1 

JJr-t-----;------ FLOOR 

PLAN VIEW FRONT VIEW SIDE VIEW 

Fig. 3- Correct method of plumbing units. 
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If any shipping group units have shifted during 
shipment and are out of plumb, the following correction 
procedure is recommended. 

(a) Loosen bolts holding the lifting channels to the 
group of units. 

(b) Loosen, but do not remove, bolts holding the 
"plumb" marked unit to its adjacent unit. Ad­
just until plumb bob is within plus or minus �'iG 
inch of the factory marked "plumb." It may be 

�VI YO 
Y3 

VJ 

PH.-95£ 1 RELA'Y 

necessary to loosen bolts in successive adjacent 
units to attain the necessary plumb. 

(c) Tighten all bolts holding units to each other. 

(d) Remove lifting channels. 

(e) Check each breaker shutter operating mecha­
nism for proper operation. 

Secondary inter-group wiring at shipping breaks is 
then connected as tagged. (Figure 4.) 

rusEs 

POTENTIAL THRNSFOHMEtr 

STHUCTVKE 
RVX/L. /.4HY 
SW/TCH 

VII 

YIJ 

Fig. 4- Typical Wiring Diagram. 
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ELECTR ICAl CON NECTIONS 

B U S  B A R  JOINTS 

This type of joint is connected as shown in Figure 5. 
Before placing the insulator cap over the bus joint, 

draw up all bolts and nuts tightly. 

INSU LATION CAPS 

After bolting the main bus to the primary connectors, 

the molded Pyro-Shield insulator cap is placed over the 
joint and fastened by means of a reusable nylon rivet. 
Upon insertion, the rivet prongs compress to enter. 
Using a small hammer, drive the center pin through the 
hollow shank. The center pin wedges the prongs apart 
for positive lock, and the cap is fastened to the base 
assembly. To remove the rivet, the center is driven 
through the hollow shank. The rivet is removed and 
the joint can be disassembled. (Figure 6.) 

Molded polyvinyl boots are used to insulate bus 
joints of 13.8-kv switchgear. (Figure 7.) 

S KY BU� 
INSULA1ED SPACER 

(UIED 'NITH CAP) 
lEE FIG. 6 ��\c-/ 

I I I BREUER TAP 

ONE 1/4" X 4" BAR (1200 AMP BUS) 

S KY BUS 

TWO 3/8" X ..C" BARS (2000 AMP BUS) 

5 KY BUS 
BREAKER 

15 KV BUS 

BREAKER TAP t�,� 
ONE 1/4" X 4" BAR (1200 AMP BUS) 

15 KV BUS 

TWO 3/8" )( ..C'' BARS (2000 AMP BUS) 

15 KY BUS 

200672 

P lacing Pyra-Shield i ns ulatio n 
cap over bus joi nt. Si mple bus 
joint construction e li m i nates need 
for taping or molding of joints. 

BREAKER

[

:�:
�

�
.

·�

�� 
.

.. ::: 

- - . -� .. .... . - . ',;;;:" 

INSULATING TUBE � 

195847 

� BREAKER TA 

v·�\QJU11 
-; BREAKER TAP 

--

.
. 

-

: � 

i ! J ----1-�- I 
- 11xT'"I 

:'. -���' TWO 3/8" X 6" BARS (3000 AMP BUS) 
THREE 3/8" X 5" BARS (3000 AMP BUS) 

END JOINTS COPPER BUS- VIEWED FROM OPPOSITE DRAWOUT 

I\ !'��,_I 

9UI BAR 

: j_ o 
CON� E

�
C T-10-N ""- �UI BAR CONNECTION 

TO LEFT HAND UNIT 10 �IGHT HAND UNIT 

(5 OR 15 KV BUS) 
'HP.U BUS- VIEWED FR0/1/, OPPOSI TE DkAWOUT 

Fig. 5- Sus bar splic1ng 
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NYLON RIVET CONSISTING OF A PIN (A) AND A 
PRONG (B) IS INSERTED INTO ALIGNING HOLES. 

NYLON RIVET IS DRIVEN INTO THE PRONG TO 
SPREAD THE FINGERS. 

WITH THE FINGERS SPREAD BY THE CENTER 
PIN, THE NYLON PIN FIRMLY FASTENS THE 
"PYRO-SHIELD" INSULATION CAP TO THE 
ASSEMBLY. 

MOUNTING PLATE 

CONNECTOR 

RE-USABLE 
NYLON RIVET 

BUS BAR 

KV CAP 

JOINT HDWRE(4) 

.I 
I Jl 
, I 

�7 
--- + --- -

15 KY CAP 

JOINT 
HDWR El4) 

18-2?3-502 
fig. 6- Bus ioint using Pyr o-Shield insulation cops {std.:: views}. 

P R IMAR Y  CABLE CON N E CTIONS 

Before primary cable connections are made, phase ro­
tation must be considered. Viewed from the breaker 
drawout side, phase 1 is at the left, phase 2 in the 
center, and phase 3 at the right. 

When the bus bars are arranged horizontally and 
parallel to the breaker drawout side, phase 1 is toward 
the front of the assembly, phase 2 is in the center, and 
phase 3 in the reFJr. 

When bus bars are arranged above one another, phase 
1 is at the top, phase 2 in the center, and phase 3 at 
the bottom. 

Phasing is furnished this way unless otherwise 
marked on the installation drawings transmitted prior 
to shipment of the switchgear. 

Relays and meters are connected for a phase rotation 
of 1, 2, 3. This meuns that the voltage of phase 1 reaches 
its maximum value 120 degrees ahead of the voltage 
of phase 2, and the voltage of phase 2 reaches its maxi­
mum value 120 degrees ahead of the voltage of phase 
3. Lines to the switchgear must be connected accord­
ingly to insure correct meter and relay operation. 

8 

Fig. 7- Molded polyvinyl boots 

ore used to insulate bus joints 

of 1 3.8-kv switchgear. Mold ed 

boot is placed over bus joint 
(1, 2) ond then (3) secured 

over bolted bus joint with vinyl 

lope. 

2t9574-C 

/!"."' 
\�-- '/ 
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'STEP 1 
Make bus bar joints as instructed. 
Observe carefully the required place­
ment of bolts through the joint. 

STEP 2 

Place two layers of 2-inch wide 
block vinyl tope 1 in corners or over 
edge as shown, one on tap of the 
other. Form a sharp corner over the 
bus bar tape or tubing. The <onds of 
the tape should extend equa lly over 
the front and back of the joint. 

STEP 3 
Place the plastic boot on the joint 
and align to produce the m1n1mum 
gap at the split. locate the split 
over the 2-inch wide block vinyl 
tape. 

STEP 4 
Apply single layer Y1 lop %-inch 
wide maroon vinyl tope 2 as shown 
to hold the boot in place. On the 
thru-connection, place a third layer 
of the 2-inch black vinyl tape over 
the split before securing the boot 
with the �i·inch tape. 

T 
CONNECTION 

L 

CONNECTION 
THRU 

CONNECTION 
OFFSET 

CONNECTION 

2 LAYERS 2 LAYERS 2 LAYERS � 
� + ·-

Ei CD 1 

:. ri \ · 7 
2 LAYERS 
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TUBE l 

TUBE 2 

INSULATION BOOT INSTALLATION WITH A CABLE CONNECTION 

(except Thru-Connection) * 

Step 1 Cut a one-inch diameter hole in the center of the insul ation boot for the 

specified joint (except th ru-connect ion). 
Step 2 Slide insulation tube number 2 onto cable from the joint connection end. 

Step 3 S lide boot onto the cable from the joint connection end through the one­
inch hole cut in the center. 

Step 4 Slide insulation tube number 1 onto the cable from the joint connection 

end. 

Step 5 Strip cable insulation and make connection to joint. 

Step 6 Slide tube 1 tight against joint. 

Step 7 Fit boot over the joint. Tube 1 will pass through the hole in the boot, 
tube 2 will remain outside of the boot. 

Step 8 Holding boot ti ght up against the joint, slide tube 2 ti ght up against the 
outside of the boot. 

Step 9 Tape the end of tube 2 to the cable with one layer of 3/4-inch wide 
maroon vinyl tape. 

*NOTE: At Thru-C onnec tion Joints where a cable is to be installed, a boot will 
be supplied to fit over the cable. Make the cable connection as instructed and in­
stall the boot in the same manner as shown on the front side of this sheet. 

BOOT FOR THRU-CONNECTION WITH CABLE 

BB 

� �-;.��} 
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CAULKING MATERIAL 

"Scotchcast" Number 214 resin is s upplied to caulk 

the air gaps around bus bars at the bus supports. 

MIXING 

The resin is furnished in two parts. Each part should 

be thoroughly mixed before combining. Mixing propor­

tions are 5 parts "A" to 1 part "B" by weight. The 

combined parts should be completely mixed by mechan­

ical means until the color is uniform. Avoid excessive 

whipping as it introduces air into the mixture. 

POT LIFE 

A batch will remain manageable for 45 minutes to an 

hour and a half. It can readily be used with a spatula 

for the first 45 minutes. 

CURING T IME 

The resin will gel at r oom temperature in four to eight 

hours. Complete cure is 24 hours at room temperature. 

AP PLICATION PROCEDURE 

The compound handles much like peanut b utter. It is 

readily applied with a spatula and remains in the exact 

place it is applied. Apply the resin to make a contin­

uous fillet completely around the bus bar insulation at 

the support, as shown in the following figures. Care 

must be taken to insure that all air voids between the 

tubing and support are completely f illed with resin. 

AMOUNT REQUIRED 

Each caulked support requires 1/6-pound of resin for 

each phase, or 1/2-pound for a  three-phase arrangement. 

One 1-pound batch of "Scotchcast" Number 214 resin 

(parts A & B) is part number Q0125051. 

WHERE APPLIED 

Apply to all metal-clad switchgear and bus d ucts rated 

lSkv. Also apply to Types P and Q switch units with 

insulated bus when included in metal-clad lineups. All 

three phases are to be caulked as d escribed above. 

IL LUSTRATI ONS OF CAULKED AIR GAPS ON BUS BAR SUPPORTS 

�-\ 

L� fr 

SHEET 
SUP PORT 
NOTCHED 

sc 

Fig. 4 
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PINNED BLOCK 

cc§�� 
BUS BAR SUPPORT 
ANGLES 

Fig. 5 

12::zrr-1 
I 
I 

· ..... - - - - �- - - -- _, 

RESIN 

Fig. 6 

PORCELAIN 
INSULATOR 

Fig. 7 

Use resin to form a complete ring between the porcelain 

insulator a nd bus insulating tube. This operation must 
be performed on both sides of the porcelain insulator. 

It is not necess ary to completely f ill th e void within 

the insulator or between bus bars. 

8D 

SHEET BUS BAR 
PHASE SPACER 
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POTH EAD CONNECTIONS 
(lead Covered Cable) 
The following mall-rwl. with th(: exception of the in­
sulation compound :n1d tarred rope, is not included 
with the switchgem unless covered by the contract, but 
is needed to proper!�· inst;lll pothead connections: 

(a) Insulatmg compound. 

(b) Solder ( fi0-501 for connectors. 

(c) Solder ( 60-40 J for wiping joints. 

(d) Stearine for solder and wiping flux. 

(e) Varnished cambric tape for reinforcing cable con­
ductor insulation and for stress relief cones. 
(Rubber tape is used on rubber insulated cables.) 

( f) Copper tinsel braid for stress relief cones, if re-
quired. 

(g) Dry cotton tnpe. 

(h) Tarred rope for filling clamp-type cable glands. 

Tools and equipment required for installing potheads: 

(a) Kit of cable jointer tools including hacksaw, knife, 
and wrenches. 

(b) Blow torch. 

(c) Gasoline furn:1ce for heating solder and compound. 

(d) Solder pot and ladle. 

(e) Melting vessel for melting compound. 

( f) Funnel, filling and vent pipes for compounding. 

(g) ThNmometcr (200 to 500 degrees F 1. 

Note the following general instructions: 

(a) The conductor insulation and internal parts of the 
pothead should be kept cle.c'1n and free of moisture. 

(b) A void sh:1rp bends in insulated conductors. 

(c) Remove lead sheath carefully to avoid cutting the 
insulation. The last few layers should be tom off to 
prevent cutting the individual conductor insulation. 

(d) If tcmp('raturc is below 15 degrees F, c:.�ble must 
be warmed prior to bending. Potheads should al­
ways be heated to prevent compound from con­
gealing too quickly on cold surfaces. Avoid direct 
application of heat on porcelains or on parts with 
porcelain inserts. 

(e) Follow carefully the instructions shown in Figures 
11 and 12. In all cases avoid the formation of air 
and gas pockets. 

( f) Fill the potheads with compound from the bottom 
up to allow compound to rise evenly and force 
air up and out at the top, eliminating voids. Clean 
off all surplus and spilled compound. 

(g) After pothead has cooled, re-tighten all bolts to 
make sure of positive tightness of all joints. 

INST R U C T I ONS FOR R E C LAMATION 
OF A POT H EAD 

Following procedure can be used if cable is going to be 
replaced: 

Steps l · Cut off cable at base of pothead. 

2 - Remove upper pothead connections. 

;) -· ·· Hcmove pothead from cubicle. 

4 -- Remove top cap nuts and vent screw as 
well as pipe plug in lower pothe..'ld body. 

5 Pothead can now be placed in an oven with 

temperature of approx. 1;)0 degrees C and 

left in oven until all compound drains. 

9 

6- \\'hen ("(>mpldt:l:, ,l,:1irwd rc-mov(', disas­semhlt· :md cl<,;u1 'c,, 'rnul(h]y with suibble 
sol\·cnt 

7 -·- I M 1 '()WI :\1\'T. J t rs n·cormnendpd that 
nev.· C(Jlllpound he used to refill pothe,'1d 
after n-;,ssc·rnbling ;,s the dielectric strength 
of tht· uld compound may be reduced by 
contaminants. 

8- New gaskets must be used for reassembling. 

9 - It may be necessary to obtain new wiping 
sleeves or rncking glands and studs, de­
pending on new cable size to be used. If 
new cable will he smaller than that re­
movc<:l. stud and wiping sleeve or packing 
gland must be replaced with new. If new 
cnble will lw larger, then holes mav be 
opened to desired size and original 

�
stud 

and s!C:<.·vf' or gland can be reused. 

1 0 - To refill, same procedure can then be fol­
lowed as if this were a new pothead. The 
instructions given for this refilling are in 
complete detail in Switchgear Instruction 
Books furnished with every inswllation. 

For removing poth1·ads where Pxisting cable is to be 
reused: 

Steps 1 -Remove upper pothead connections. 

2 --- Ht·nJCJ\"f' top cap nuts and vent screw as 
well a:-; l Jottom pipe plug. 

3 -- Shidd cable at base of pothead with as­
bestos or other heat insulating material as 
safety feature to avoid damage to cable 
insulation. 

4- Using a blow torch or other heating de­
vice, heat brxly of pothead sufficiently to 
melt compound and drain into bucket. 

5- Heat wdl around drain plug at bottom to 
s!:I rt compound flow. 

6 -- CAUTION: Do not apply flame directly 
to porcelain insulators as they may crack, 
and if sufficient heat should travel to the 
top it could melt compound in insulator. 

7 -- \VIwn dr;�inc-d, pothead can be removed, 
disassu1Jhled and cleaned with suitable 
solvent. 

Then follow instructions given in Steps No. 7, 
8, 9 and 10, ;,bove. 

PACKING, W IP I NG S L E EV E  G LANDS AND S U P PORTS 

When packing glands are furnished, cut the gland to 
suit the outside diameter of the cable, and pack as 
shown for the clamp-type terminals. (Figure 11.) 

TAPING JOINTS 

When supports of insulating material are furnishc'Cl, 
the supports should be cut for the cable O.D. and suit­
ably clamped. 

Upon completing the primary cable connections 
(Figs. 11, 1 2, and 14 I, untapcd high voltage conn('{.;tor 
joints should be insulated. After connections are made, 
the joints arc v.:rap{J\::d with Allis-Chalmers no-corona 
tape. Use approximately two feet of this copper mesh 
tape to form ; ; rpg ul a r surface (not necessarily a 
straight surfacP ' nver the bolt heads. 
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\\ ;; , ; ;z,::lt" v:ith thr(-e byers of Ez:zpin- clottz sheet 
0.0 II• inch·s thick : :qlproximately six ft long:. wide 
enongn "' · th:�t edges o,·erlap adjoining in"u);Jtzrm ;I bout 
th rh - •ridH·:-;_ :1nd long C'nough to OYt:rhp t·nds three 
inch• "· Staggl•r the on:rlapping of the ends ;;s IJiuch as 
possible and tie the layers firmly with bias cut �·ellow 
Emp ir" doth l:lpc 0.0}() inches thick hy 1/1 inch< s wide 
(approximately :10ft long). 

M:IkP this insulation operation with the Empire cloth 
twice for satisfactory insulation for fl.O and 7.5 kv 
equipment, and three times for 15 kv equipment Use 
six slwets nf 0.010 inchPs thick Empire cloth per joint 
for S.O and 7.5 kv, and ninP sheets for 15 kv. Then 
tape joints with one layer half wrapped electrical tape 
(one roll J. SC<' Figure 8 for typical insulatPd joints. 

POTHEADS 
Potheads must be co-ordinated with other switchgear 
components to meet space, dielectric, momentary cur­
rent, and thermal current requirements. Allis-Chalmers 
potheads mH:t these requirements when instalkd as a 
component of metal-clad switchgear. 

In standard Allis-Chalmers switchgear units, the pot­
head mounting is such that the pothead may be re­
moved from the mounting without disassembly of the 
pothead. Each three conductor pothead, or group of 
three single conductor pothe ads, is on a separ ate 
mounting plate. The plate, in addition to sen·ing as 
a mounting, separates the current transformer compart­
nwnt from the C;J.b]e compartment 

Trw potheads are mounted in a manner that the 
custonwr can, if he desires, make his cable connection 
outside the unit or on the floor of the unit. He may 
also lllake his cable inst;J.llation in the mounted position. 
There is sufficient distance between the entrance of the 
pothead and the floor of the unit to permit dropping 
the pothead body over the cables to make the stress cones. 

Different sizes of pothmd bodies are not furnished to 
match the various cable sizes within an installation One 
thn:c conductor body is furnished to take all sizes up 
to approximately 750 mcm. One single co:�ductor body 
is furnishf�d to take all cahle sizes up to approximatdy 
10()() rncrn This permits the instalbtion of l:irgf·r cable 
if tlw lo:1ds outgrow or i gin:dly selected caLif· ::;izes. 

Thn•f' cond u ctor potfw;lds haw: their e ntr;m u :  r,ff-set, 
so th:1t if two potheads arc mounted in orw unit the 
off-sds are in opposite directions. This provides more 
space to work when wiping lead to the wiping sleeve 
of Uw pothead and lead of the cable. 

All is-Chalmers potheads are designed to meet circuit 
breaker current ratings. J\1aximum ratings arc: l'vlornen­
tary current rating- 70,000 amperes; 4 second rating 
-- · 44,000 amperes_ 

Potheads are an integral part of switchgear and 
therefore are required to stand the same tests as other 
metal-clad switchgear components. The following are 
diPlectric tests required to meet switchgear standards. 

Voltage Rating 

7.2 KV 
-�----

13.8 KV 

5 KV 

Table 1 

low Frequency RMS 

26 KV 
·� -�-- -----

36 KV 

19 KV 

Impulse Crest 1.5 x 40 MS 
Positive or Negative 

75 KV 

95 KV 
�-�--------

60 KV 

r----- ·-·------�----- ·--·�------------; 

CONNECTOR OR C. T. 

1 0  

CABLE COHHECTIOHS 

NO-CORONA TAPE 
� PRIMARY ·cABLE 

: : ........- (UP FEED) 
:: : 

lB-lB0-954 

POTHEAD COHHECTIOHS 

NO-CORONA TAPE 

POTHEAD BUSHING 

Fig. 8- Instructions for toping joints. 

. ,, ,', . 
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STRESS RELIEF CONES 

Stress r···ili'l n•nes ITHTe;;se the strength of the cable 
insulation again�t puncture at the end of the grounded 
shielding _ They also increase overall interna l dielectric 
strength and reliabil ity of the cable termination. Stress 
cones arc recommended for all shielded cables and the 
higher voltage single conductor lead covered cables. 
Belling out lead sheath is usually sufficient for lower 
voltage lead covered cables. 

On paper or varnished cambric insulated cables, a 
double cone is built up of half lapped varnished cambric 
tape. The lower slope is wrapped with copper tinsel 
braid, tucked under the bell at end of lead sheath and 
solderul to the lmd shec1th and/or to the cable shielding 
tape. On rubber insulated cables, the double cone may 
be built up of dry varnished cambric tape and shielded 
with standard copper tinsel braid as above . 

STEP A- Preparing the Cable 

Determine length of each conductor to extend from 
position of wiping sleeve or packing gland to point of 
connection to the stud terminal. Establish location of 
stress rel id cone on the cable so that it will be approx­
imately in the center of the pothead body. Remove 
shielding and conducting tapes down to bottom of stress 
cone '· p<, int X l. Bare tlw end of the conductor and 
solder to stud terminal. 

STEP B- Building the Stress Relief Cone 

Starting at ll1c terminal end, wrap varnished cloth tape, 
half bq>Jwd down to the edge of the metal shielding 
tape . ( 'ontinuc wrapping back and forth until the double 
cone of proper diameter is obtained. Finish by wrapping 
the final layer of tape on the conductor and on up to 
the stud terminal. 1 f va rn ished cambric tape is used, 
and Uw c:1bl1� is varnished cambric or paper insulated, 
flushing oil should first he brushed on the cable insula­
tion and on each lay(•r of tape. Use long rolls of var­
nislwd c:unhric tape to minimize the number of splices. 
\Vr:q• trghtly If tape breaks, unwrap enou gh to loc1te 
splicr·:-; r:r·'lr th1· comH�clor end of the cone . 

INSTALLATION INSTRUCTIONS 

l. (:heck cable gland and stud to see that they fit 
cable_ These items may be furnished with pilot holes 
only Drill out if necessary with a clearance of 
approximately 1 ,,, inch over size of cable sheath 

2. 

:3. 

4. 

;) 

and cond uc:tor, respectively. 

Slide cable gland , cable gasket, and pothead body 
down ov er cablP_ 

Tr:1in c:JI>le into proper po�it ion allowing sufficie-nt 
IPngth to m:1ke connections. 

tvbrk cable sheath approximately 1 to 11/2 inches 
ahme the bottom of the gland_ 

H('fllO\C lead sheath from tlw cable to point marked, 
being cardul not to chmage insulation. Bell out 
lead shPath as shown in Figure 9. For braided 
cable:o rc•rnovP braid down to point "X." 

() HPmovP belt insulation router l ayers of insulation 
around ;dl conducto rs 1 from the c;1ble to point "X" 
ahm·c the lead belL 

7. Fan out conductors into final position avoiding 
sh:1 rp b('nds r :1 cond i Jdor only'_ Cut off conductors 
to prup('r length to fit into studs. Remove cable 

STEP A 

· :.c''ISHED CAMBRIC TAPE 
/ 

-" 'HIIcLDING TAPE 

A: 
B! 

7.5 Kv !Is Kv 

I 2 
I 
! 1 

. "X" �· ----- ·�� T 1/a �u�c_____c_:__J 
STEP B 
COPPER TINSEL 1:1cl· ·�- C. TAPE 

STEP C 

___ I 
Fig. 9- Typ:cc;\ .�.,. 1c t::::ped pothead connections. 

STEP C- Shielding 

Starting slightl _v lwlo-.•. the middle of the double cone, 
apply copper tinsr·l hr 1id to the lowf'r half. Wrap so 
that the upper •·d�.- :� tr\'l·n and continue wrapping 
down the cone ' ,-, ··r r a hie shielding or luck under 
lead sheath_ Soldn 1i,1· tinsPI braid between turns and 
to shielding. :--;,,l_r\.: -':ielding to le:Hl sheath or to 
ground connectm:· . . . 

1 1  

Fig l· T'rp c:::�k· C)r:��;:::rtmcnl :�.hawing 
cobk cL_,,.....I·d,., C) J:rt:-.:.!:on Rc�!er to Figure 
8 for :::J: .. :-.:n: 1r'.<,UI'.::1;or- .�.s1rucfions. 

2 0 00 83 
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insulation fr'''' · :,•\ .,f conductor at least \': inch 
longer than d, :•• ,,f hole in stud. 

8. Solder cabk:-- �ulidl\ into the studs. (For volL1ges 
above 7,500 q ,,.,..,.. l'Orws should be mCJde u p on 
cables as shmn1 m Figure 9. :' 

9. Install studs in insulators with gaskets and key 
washers in pl:ln' Bol t insulators firmly to their 
mounting plate. Tighten nut next to key washers 
on studs. 

10. Bolt the pothead body up against insulator plate 
with·gasket.in pl:lce. 

11. Bolt cable ghnd to pothmd body with gasket in 
place. 

12a. For Upright l'othcad (Cable leading down). Wipe 
joint between cable and wiping sleeve, or pack 

stuffing box, and pull up tight to sml against cable 
sheath. 

12b. For Inverted Pothead (Cable leading up). Wipe 
joint between cable and wiping sleeve, inserting a 

greased wire next to cable sheath if wiping sleeve 
gland is used. Afte r wiping, remove grmsed wire 
to provide an air vent when filling·pothead with 
compound. If packing gland is used, do not pack 
until after filling. 

13a. Filling Upright Pothead. Remove vent screws from 
top of studs. Insert standpipe into pothea.d body 
and extend it above highest point of pothe..1.d. Melt 
compound per instructions and fill body until com-

r- c 

BODY 

I i 7.5 Kv i 15 Kv 

E A 2 
B 
c 5:Ya 73/a 
D 10%,13 
E 12 I 17 

! F 3 31f2 
SY/' DIA. L 3 5 

T Ys % 

pound reaches \r:nt. Keep standpipe hot and full 
until compound in body solidifies. Remove stand­
pipe and insert plug and gasket. 

13b. Filling lnvert.·d Pothead. Do not remove vent 
screws in stud�. i\1ake sure these are tight. Venting 
is provided by hole left in wiped joint or through 
packing space. dt:pending on type of gland used. 
Insert standpipe into filling hole in insulator 
mounting plate and extend standpipe above highest 
point of pothead. Melt compound per instructions 
and fill body until compound reaches vents. Keep 
standpipe hot and full until compound in body 
solidifies. Hemove standpipe and insert filling hole 
plug and gasket. Solder up hole in wiped joint, or 
insert packing. and tighten clamp to seal joint 
between cable and pothead body. 

GENERAL INFORMATION 

Allis-Chalmers potlwads are designed with base flange 
to match G & W base size 4, so that G & W fittings can 
be used on these potheads. Fitting flange is 5%" O.D. 
for base size 4. 

MAXIMUM CABLE SIZE FOR A-C POTHEADS 

Single cable entering porcelain ............ 21/z" O.D. 

Bare cable enterinE; 
connectors . . . . .... 1 3/s" max., Vt" min. O.D. 

Cable entering \vi ping �leeve .............. 31;4" O.D. 

Cable entering l'"nd11it support .... . .... .. 2%" O.IJ. 

Cable entering p;wking ring ................ 3" O.D. 

2 

\ 

8 
W IPING SLEEVE 
TYPE GLAN D  

17 

Fig. 11 -Three-conductor potheads. 

12 
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/'"-
( 

c 

D 

B t-, \ I 5)-l/' DI A. SEE NOTE 
I \ I _..At ___ ,_.., 

15 Kv 

A \  I 2 
B 
c 1 0% 1 3  
D 5 3/4 5 3J. 
L 3 5 
T Va v4 

Note: G land D i mensions 
C lamp Type-1 % "  
W i p i n g  S leeve-4 % "  

Fig" 1 2 -Single-conductor potheads. 

1 6  

1 3  

\ I 
\ I 

'-...../ 

F I L L E R  
T U B E  

,1 
==.dJ 
WI P ING SL E E V E  
T Y P E  G L A N D  

F i g .  1 3 - Detail of clamp-type cable g land. 

I t e m  Name 

Pothead Body 

- ··----�----- -- -

2 Gasket 

3 Support P late 

4 Gasket 
5 Gasket 

* �< C o n-
ductors 

{3C) 
(3C) 
( 1 C) 
( l C )  
(3C) 
(3C) 
( l C) 

(3C) 
(3C) 
( l C) 
( l C) 

20 
18 

PARTS L I S T  ( F igs. 1 1 , 1 2 , 1 3 ) 
Dwg. N o .  I tem 

1 8-446 - 1 6 1 -00 1 9 
1 8-446-206-00 1 * 1 0  
1 8-446- 1 5 1 -0 0 1 0  
1 8-230-399-00 1 0) 1 1  

1 2  
1 3  

---�- " 

1 8-240 443-00 1 
1 8-240-25 2-00 1 * 
1 8- 1 40-4 7 1 -00 1 

1 4  1 8- 1 7 2-856-00 1 
1 8 - 1 78-22 1-0 0 1  * 
1 8 1 72-856-00 1 
1 8 - 1 78 2 2 1 -00 1 * 1 5  

1 6  
1 7  

Name 

Gasket 
Gasket  
Key washer 
Stud Term i n a l  
Hood N u t  
Vent Screw 
Washer 
Gasket 

I n s u l ator 

• · c o n-
ductors 

Dwg. N o .  

1 8- 1 40-469-003 
1 8- 1 40-469-004 
1 8- 1 40-468-00 1 
1 8-270-769-002 
1 8-63 1 -859-006 
00-6 1 5-4 7 1 -4 1 7  
00-6 1 5-007- 1 96 
1 8- 1 40-469-006 

1 8-363-987-00 1 
__________ 1:..:8=---=-363-734-00 1 * 

W i p i n g  S l eeve 

G a s ket 
Cap S c rew 3/a" x 1 "  

( l C) 
(3C) 

6 Ca p  Screw 3/a" x 21/4" 
Screw ( Brass) 

( 1 C) 
(3C) 

1 8 1 40-469 00 1 
1 8- 1 40-469 002 
00-6 1 1  34 5-4 76 
00 6 5 5 0 1 7 -036 
00-6 5 5- 0 5 9 - 200 
1 4 - 1 04 -5 9 ':> -0 1 8  

1 8  Cap Screw 3/a" x 1 1/z" 

1 8-230-399-00 1 
1 8-26 1 -493-00 1 
1 8- 1 60-7 50-00 i 
00-6 1 1 -289 466 I) 
00·6 1 1 -289-470 ·� 
(Ta rre d )  
1 8-26 1 -494-00 1 
1 8-240-300-00 1 

7 
8 

Lock Washer 
Washer (B rass) 

Hex N u t  :Ya" 
P i pe P l ug 1 "  
Gasket 
1" Washer 

00-63 1 -0 5 9  1 06 
00-7 1 1 -4 9 7 -006 
18 1 40 469 005 

00-6 5 1 -0 2 7480 

1 9  H e m p  Rope 
20 Pack i ng R i n g  
2 1  I nsu I a  tor S u p port 

* Denotes 1 5  kv pa rt, a l l  other Nos. a re common to both 7.5 kv and 1 5  kv. 
* * ( l C )  S i ng l e  Conductor; (3C) Three Cond uc tor. 
C0Wi pe GCia m p  
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:.: w  :�.'-ml!I!Tr&';t'----. II') > 

u 

CO NDUCTOR 

C A BLE 
I NSULATION 

HEMP ROPE 
USE SUF F ICIENT / 
PAC K I NG TO 
INSURE TIGHT 

F IT --r 

W I PE C A BLE 
TO GLAND 

n:: O 
0 � 
u.. � 
z . - > 
� :.:  
: II') II') �  

(b) Pock i ng 
G l and 

E?f------------io)-------------1� 

(c) Leod covered 
cab l e  and wi p i ng 
sloovo g l and 

ROUND O F F  
EDGES O F  CL AMP 

THESE HO LES TO B E  
MADE B Y  PURCHAS E R  

Fig. 14 - Primary c a b l e  c o n n ections.  

S E CONDARY WIRIN G 

Secondary wiring is ca refully installed and tested at 
the factory for electric:1 l  and mechanical soundness. 
Customer's connections a re made to terminal blocks 
a nd/or seconda ry d isconnect b locks as shown on typi­
cal wiring d ia g ra m ,  Figur e  4. 

If specia l  con nections a rc made, such as the i nclu­
sion of con tact� on remote devices, wirc"Cl. term i na l  
b l ocks a rc pro\- ided for t h i s  pu rpose_ See Figure 1 5  for 
typica l control cable connection. 

G R O U N D  C ONN E CTION 

A common ground bus is incorporated i n  a l l  unils for 
properly g rounding the equ i pment after installation. 

The ground bus extending th ru the switchgear is 
accessible in the primary cable area of the l eft  hand 
end of the unit. 

Provision for connecting thi s  ground bus must be 
made in a manner that a reliable ground connection is 
obtainc"Cl.. Consult latest National E l ectrical Code for 
g round connection standards. 

T E M PORARY GROUNDS 

It i s  recommended that no work be done on current 
ca rrying parts until these parts have been disconnected 
from the system and solidly grounded. One method of 
solidly groun d i n g  the high voltage circui t  is by use of 
a grounding device. This device is placed in a cubicle 
in the same manner as a breaker and provides a path 
to ground It is furn ished only when specified in the 
con tract_ 

TERMI N AL B L O C K  

F I BER D I SK 
( I F  REQUIRED) 

C O N TR O L  

C A B L E  ----r..-.. 

T APE SEAL 

SUPPORTING TAPE 
SERVED WITH CORD 

END BUSHING 

C O ND U IT 

Fig .  15 - Secondary  control cable connections. 
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STANDARD EQU I PMENT 
CIRC U I T  BREA K ER 

G e n eral  

The stationary element ( cubicl e )  of metal-clad swi tch­
gear and the removable element ( ci rcuit  brea ker J are 
built  to master j i gs so that c i rcuit breakers of the same 
rating a re interchangeable. All removable elements of 
l ike rating are checked with the appl i cable stationary 
element jig, and each stationary clement is checked 
with the applicable removable element j i g  to insure 
complete i nterchangeabi l i ty between elements of like 
rating. 

Each swi tchgear unit, from the mai n  bus to the cable 
terminals, is divided into compa rtments w i th access 
barriers for personnel safety. All conductors are insu­
lated with flame-retardant materials. This, together with 
compa rtmen ta tion, permits i nspection and maintenance 
with a minimum of exposure to dangerous potentials. 

INS ERTING T H E  BREA K ER 

After the breaker has been inspected and prepared as 
instructed in the ci rcu i t  breaker instruction book, i t  
can b e  inserted into the uni t .  I f  the b reaker i s  furn ished 
with a special nameplate ident i fy ing i t  with a defini te 
unit or units, do not place i t  in any other unit. This 
l i m i t a t i on is sometimes necessa ry because special de­
vices havp been furnished on t ha t  p:J rticula r  breaker. 
\V hen no such special nameplate is used, the breaker 
can he used in any unit of same ra ting. 

To i nsert breaker, f i rst l i n e  up the breaker di rectly 
in f ront of breaker unit. The posi t ive. strai ght-line, 
in-and-out movement of the R uptuir breaker is assu red 
by tbc g u i de track assembly ( Fig .  1 7 )  mountt·d on the 
floor of the unit. This track has a funnel-type entrance 
and simply connects the mating guide bar on the base 
of the breaker as it enters the unit .  

M E C HAN I CA L  INT ERLOC K S  

A l l is - C h a l mers ho r i zo n t a l  drawo u t  s w i t c h g e a r  has 
breaker  interlocks that preven t :  

i\·1 ovcm en t o f  the circuit  bn�aker to or from the 
connected position when it is i n  the closed posi t ion. 

( ' l os i n g  of the circuit breaker unless the pnmary 
d i scon n ecti n g  devices are in full  con tact or sepa­
rated by a safe d istance. 

The main interlock is the right wall of the guide track 
fixed to the floor of the breaker compartment. A cam­
follower, mounted under the breaker and connected to 
the trip mechanism, ri des on this bar. The breaker can 

� . , •. ' I <. >::'L� J  ' ' " ' ·' .i i J , , ,_ . : � J .  l o l lo\'"t::r is 1 1 1  the lowe r  ' [(·st 
or . lpr- r. 1 l in g  pos i t ; ,_ , � , \Vfwn the fol l ower is  in the 
upper pu::' i t ion . t f w  h rt ·< J ker is t r ip-fn�e i t  can not be 
c l o:"cd or h c ! r i  i n  1 ] , . du,;ed posit ion elect ri ca l l v or 
ll i t·ch : ln i c: d h· The c r i c u i t  hrP; Iker ca n n ot be movt:d to 
a ny o t h er pu� l l i ( )n l n •m ; my one pos i t ion ( d isconnPded 
te:-;t ,  nr , ,pu-: t t mg \\ J : huut  first depressing the pos i t io1� 
release ped;d 

DqJress i ons i n  t ht: compa rtment i nterlock bar a re 
provi ded for tht· d i " connccted, test, and opera ting posi­
tions. When t hP brea k er is in the disconnected pos i t ion 
the pri ma rv d i �curml·cts are sepa rated and the sl l l t t ! Pr� 
a re com p l f · l t ' ! \· c:lo:--Hi H owever, when the b re: I k t · r  i,; 
i n  the test  po:-;i < i o n .  t he secondary discon nects a n ·  st i l l  
mak ing nm t : w t 

Control ' or "' , -"nd: : ry I circuit conrwctions h(·t ween 
the s1<1 t i on;; r:- ; 1 n d  removable elements a re made hy 
means of a u tomatic self-aligning, mul t i -contact , sl i i J 
type connect ors. Contact surfaces a re mounted i n  t he 
stat i onary t;h'rnent ;mel the f ingers on the n�m"\ ; d J!e 
element. The con tact surfaces on the station a ry de­
ment a re reces:oed to prevent accidental sho rt circu i t i n g  
o f  the cont rol ci rcuits. Contact fingers, mounted o n  t h e  
removable eh·me n t ,  are designed t o  assure a pos i t ive 
contact prvssu r('.  Low contact resistance is secured I J y  
the w i pi n g :wr i on of t he cu rved fingers which w i pe < J; l  
the f la t surh.-.�,; of the stationary portion. 

Padlocking is ; ,ccomplished by matching holes i n  l lH ·  
breaker f r: 1 1 !W -.'. i t h  those i n  the release ped a l  ; 1 n n  [ n  

F i g 1 /' - -·- I n te r i or view show i n g  guide trac k .  
r------------------------------��� --- ------------

R A C K I NG IN D I R E C TION 

.... 

T R I P  F R E t  

L..._----��---------- -
T 0 1 i' FREE  

P L U N G E R  I I< T f' I P  
FRE E PC" TIC 'l 

F i g  1 6 --- Guide track a n d  1 n !c r l o ;:. �  
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the p:l d l ockt-<! po:' i t ion tlw re i < ·. ! !' • ·  l 'f•fb l w i l l b•� h a l f­
way < ] , ,wn . 1 ! ; . L r • ·aker  ,,· j ] ]  h<· t r i p  fre. · :lnci t h (· i n t • ·r-· 

lock c: . n J  f, . j J ,w · · �  w i l l  " t i l l  re;.;t r" i n  t h < ·  ! > n ·: . k< · r  in :. n v  
o f  tlw t i n < · <  j >< >O'. i T i < · ' l '  ·s i t h i n t h e  u n i t  

rf'hf' s h u t T t · r:-- ( " ( ) l J 1 1 t t� �-h; i J ; J i lCf'( :  ' J ' h i .- L·l·:-.: u j t.-._ ! i i  
smoot h .  t rl l t J I > l < ·  : rf·•' oper:1 t i on T h e  ct rcu i t  l l rr·: J ku· i n  
movemen t m < ' i t h< · r  d i rect i on UJJPra t e:-; d i rect l v  Pl1 t n < ·  
shu ! t ! ' r  O J  >� · r: l (  i n �  ! ( •\ • · I  : t rm wh ich i ;.;  piwJtPc l  : l i  : h < ·  

righ t i n s i rk f r  . .  n t  n f  t h P  hrc:aker comp:nt nll�n t :\ c: l ! !l 
follower on t h e :-;b u t t e r  opNa t i n g  len:r : mn m a t es .,•; i th 

a fol l owpr t ra c k  on t he breaker which serves to rd isc  
the l f:vpr : 1 n n  t o  op('n t h P  sh u t t e r bi:J dp;.; and l ower : h(' 
lever a n n t n  , · ]p:-;e t he shutter blade� 

A d j u s t i n g  N u t s  

r ;J :-., I ? 2 

F i g .  1 8 -- C o rn l o l l o .,., t_ '  on s h u t ! e r  l e v e r  ar m m a t e s  w i t h  c o m  on b r •..: :=� � e r  

fra m e  to p o !. i l i v e ! y  c p • : n  a n d  c l ose s h u tters.  A d i u s t i n g n u l -;  i n -;. u r -:: f :- c � ,  
e a s y  i h u tter opPro t i o n  

R A C K I N G  I N S T R U C T I O NS for 5 - KV BREAKER 

Insertion of t h • ·  i m:; 1 kcr in to the unit  to th1· d i e· . , •n­

nectcd pos i t i o n  : t cC(}Il l p l ished w i th ou t tht :  u p • · r : d o r  
hav i n g t o  d n  : t l ! \  t h i ng more t h a n  push thr: i > n ·aker 
in t o pos i t ion ' J ' j . , .  l > n·:1 kc·r w i l l  come to a stop i r :  the 
d isconrwct• ·r l  ; • · ·< 1 : 1 • ; 1 1  '... ! H ·n t h e  breaker cn r n  foi l • ; :. , · :· is  
forced into t i J , .  r J , . ! , r t ::-;s i o n  of the in terlock. Th1 ·  p(Js i­
tion n�le;Jsr ·  J H 'f i . , i  I l l t J � !  hr� manually depressed t . ,  r: , i;.;e 
the earn f,> l i < m l · ;  ;, ,  ! Jl'rrnit movement o f  thr" h n:a k• · :- to 
test pos i t i on H • ·rc- : 1g :1 i n ,  the release pecbl n nl :' :  be 
depressed to per m i t  fll( j\'f'lllent of brea ker toward the 
conncct.c;cJ po;.; i t i on The breaker will conw t o  a .�top 
when the pri m:1 rv breaker fingers strike the p r i lfw ry 
stud in the t 1 1 he mounted on structure baseplate To 

move the brea k e r  to the ful ly connected pos i t io n ,  a 
levc�r har l n u s t  h1· used r F i g u res 19,  20 ) .  

The p i v o t  poi n t  of t h l '  lever bar is  i n sertul IIW • i ts 
ma ling h oi< '  i n  t h(·  fu krum angle mounted on th e c·om­
partnH�nt f l om s l i v h t h· to the r ight  of the cen tf:r  of the 
brea k e r .  1\ sl , ' l r l  • 1 1 •'.'- . J t·d s t n >kl· of the cra n k 1 1 ' \ < ' r  the 
br('a k< ·r  i l l l < :  d . , ; , : J i  "l ; • · r: l t i n g  posit ion.  O n l y  wh<.' ! J  che 
brPa k<:r i �; in  f : i l !  • l i " � r: r i i n g  position and the c;u , ,  fol­
l ower in t h r · ( 'or n·spnnd i n g  depressi on can thr, h r1 ·: lkcr 
be cl OS(•cJ . 

To w i t h d r: n•, r h r· t ! )'( ·. lkt·r, th(·  fulcrum p i n  of th e lew:r 
bar is i ns<:rted i n t o  ii� nw t i n g  hole, in the b reakl 'r  r ·a r­
nag(' _  l ' t \·ot i n c: . , f , , ,u t  t h e· f t : lc ru rn  angle on t l w  f loor 
( aftl 'r  rkpn·ss ! I l �  ; ) , , .  t • n·: d-;.n pos i t i on rcleast· b u r t on ) 

wi t l l  :t s i 1 1 1 r t  � ! � )·;: r l \�; ! r- t 1  � t rnkc q u i ck l y  \1.: i th d r: t v•:,- t h e  

br(': t k<'r .  

Shutter 
lever 
Arm 
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r ( ; . V  f :  ( · •  

�- � t r : • • r  b c u r  
c; r , �J i •  c;. r :  f l o o r ,  r ;  ·. · . ry •  

T f \ , ·  . , . : ,_ ·: � (  p • " d ' -
/;, i t , - r  t) f t; C  k t · r  r; � ., · 
r t v " :  t/.) r t..: fl � • :  · 1 ·_; � c. rr r_.: ' r , 

F i q  j (;' - R o c � i r< q  • ' ' ·, : : · 

m e t r:r.,G ,_:: f p lc c ; �: �; t , : " '" 

s h o v-. � ,, ,_ , : ,od u s e d  tr:. r 'J ·  

f ,  

' r  C :  ! • · v r ' t; r : r  1 n f0 � � f l  s i d r; � � � <_: Of 
. s · , ·  · •! sl o u t s i d (  o f  . _ , ,_ r u m  

· : r (  � '  (__ � b c r  ro c k s  b r cc t r; ,  Old. 
: . • ·  '. \ " cl  to m o v t: t". · •: : r f: r  

r_ , c o l ,  p u l l  b u_· c � '; '  "' l � h  
"i i "- �  po s 1 t i o n .  

' ·  � t.· r T c p  p i c f u r (:  :, hows 

t : o n  and ! o w e r  p · d u r e  
' - rir; c c l c d p o s i t i o n  
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t h ·  ' ' 
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, ,  ' r ' ; 
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; I , , I 1 , (  : 

: I : 1  ' i ! ' I • � ,  �-, · : 1 k1 · r 
nl i i \  l • t ; ; , . .  1 ! \ L i ! l \  i • : : > i : r < I  \ . ; /  · ! , l d i C: i l  . I  I • i  l ' i l i • l t' i f' 
to en : d l ! ;  t lt t '  r ; J ( " k i n L'  l t '\ " f · r  r ): l \'. l i t )  f · l : :.· : ! ; : t ·k i n �r 
s t r i ! •  1 / : :  T l ! ! '  •. u l : \ (  li ' i i J ( ) r I nst · rt l f H • ' i l ; t ! t · \ l r 
in t ( �  l / , t"  ! J t � I T / t • : . L  I , , t d t . d  t l 1 1 '  f H • i t ( J : t ,  ; : , f , rr · : t kt ·r  
fr; U J H ·  · l - l H ·  r; , 1 · k n � �- \ f · 'd · r  I ' ; J \\· J :-: / 1 1 ;\ l \ d  t · · : , .  t f : 1  :·: H ·k 
in g ;-, l r q •  .>: i t h  t l 1r p . •  \d I J< , i n t i n g  ( ( )\\' : l l · r i  , . , . . . , . .  t i n !'  pt·r­
sonn, · l  1 -� \ - " f ! l l ! l : J < l l �! "  t l : 1 ·  ] ( '\' t · r  h : 1 t H l l ' i [ , ; ( ·: d-. , ·r 
\Vi l l  t l ' . ! ', t • ! T t l\\ ' · : r ] r l H ·  d i t.. t ' I I ! H l f • l ' l  1 1 ':--. i 
JlOS ! I l l l i > >  

T11 r· • · r r t l l\ t · t h r ·  l , n • : t k f' r .  n •\ ITO'I'  t l "  
a \�: : l _'-' fr t d ] )  { l pe r; d i n �  person n(·l : n H l  l l \ ' · · · 
a s  d < ·�c r i t l ( ·d : : \ ; ( ) \· ( · .  

c u  ·, ! ()  r • · · 
p• , .  
Ecl r ', 0 '"• 

F1 9 .  2 1  

� � , 1 � h  ...,. ; 1 1 1 ! �  • •• c_ u b  · ! · -
f �  • �· J <: r  f r o �: P t �  c i s �•; i r• : o  � ·  . .  

c o n n •: c t•_.c t .  � :  -.:: : u:· n r : •; (J • · ci  p o � i t i o :1 � ,  ! h f; r•.: ! e u s c� 

o l ! y  d• p r •  � , ,  •J : 'J rn r_, v f ·  b r (: Cl k r: r .  A f t e r  b r co � ·: r  

p1.: d o !  o n r� r � ; c '  ' q  r: • · ', 1 r e d  p o � l l i c n  

I 
' 

' r;· 

, • :  � ) .  rn ( ;  n u -

the 

RACKING S i ! r ' 'r M E A S U R E S 
The ra ck < ·• . •  , " < : 1  � �  J ; rm i rkd  to fac i l i ta te movement 
of the bre:d-: •  ' ' . t " id , .  t i H ·  cubicle i n  a manner to line 

up the bre; ; l; ,  e� i t h  t he c ub i cle gu id e  bar. 
After t lw f.r, ., , i , , · r  h : 1s  h1 ·<:n i n itia l ly inser ted into the 

connec ted J,. , ... , ; , ,n _  r:1 ck t he breaker out and check 
the length , , : · r ; g : t g<·n wnt  of pri mary contac t fin gers 
over the s t r; ; t c ! . 1 port ion ot con tact s ur face on the s ta ­
tionar y co n i , , , ; ,. The c o n t il ct point of the fingers 

shou ld tr: l \ ' , : n i n i m u 1 n  • l f  1 6  i nch over the s tra igh t 
portion of t h • : : ; t i on: t r \  con tacts. This can be checked 
by a pply i n g ; , , t t \  i n:-: 1de t he clus ter of fingers before 
the break<>J m ;;e rted . Then , a fter th e breaker is 
racked in : 1 1 J < i  · · > 1 1  n w: I O' t l n· the d istance fro m  the con­

ta ct poin t ,.c , ,, ' 1  , , . t ; n ;.: > · r:-' to the d epress ion in the pu tty 
made by t h,. · r : < L' l )f t h e  stati onary contac ts and com­
pare this t < J ! h ,  l • · n g t h  o f t hf· hevel on s ta t iona ry contac ts. 

If the u l i i t  :c- n < · �  • · n •  r g i zed from ei ther the cable or 
bus s ide s .  r: " ! r h ,  [ , n •: J k e r  in and dose and trip it  
elec tri ca l l v , p : · • \  i d ed : J l l :-; i l ia r v  po wer is available) to 
check clo� i n �  : l l l d t r i p p 1 n g  c i ;c u i ts .  

Rac k i l l < '  t J I I  ; j.; ( • j' r l \ 1 1  t o the tes t  pos ition and che ck 
to ma ke c; u r .  ' : : 1 :  : . ,  ! "�eel and tri pped ele ctrica l ly 
in this P"� i ; r T : > • . , . , , , J Hla ry contact device used 
with th i s ' ' : ' l l <  : \·. • r ; ,.: such th at contac t is main-

ta ined u p : . . .  > i  i " ' ' i t ion,  enab l ing c losing and 
tripping f' i r , · r ; : :  " : t u s i ng il p l ug jumper . 

Check rh ·  ; u '  - , . r Ji : l l ' t �  t o  be s ure they make m 
bo th tPst . . .  ; , : · , , c \ < i ons .  

C A U T l •  : , i  i < ; l \ E  I N S E R T I N G  T H E  

BRE A K E H  , : I \  " .' f i  F I H S T  TIME, MAKE AB-

SOLUTE ! . \  ! ( I  l l E  B U S  I S  N OT ENER-

GIZED. i L  ' '  r r  : ' '  , \--_ , r i n  s lowly, a t  the same 
time obse f\ l l t f,:  : i J , ,  f , , f ] ql, i l l l( : 
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1. Guidi '  t :·. , ,-f; r · I J C: : , ge,; p roperly. 

2. Secon d : , : ·  

3. G round 
conta<  t 

4. Shu t t < · : . 

5. Bre;t k < · J  

mak t · j ;  

< 'l l J l l : , , · ; o  h . t vc good contac t a lignment. 

· : t l : i l · t "  i ' r "per ly a l i gned and ma ke good 

· :  \ > } lt ' r ly .  

· ·· : '. 

6. I n t! ' r ] , , , - �_ - r , ,_: : : ,  . . , 

be ing r : · �  .· t · \ i � , , 
funct J : , :>  , , ,., . , , ,_ . .  

. " r : l : 1 d s  enter ins ulators and 
t : ! l i onary primary con ta cts. 

. , ., , . n t ,; a cl osed br ea ker fro m  
; r •  Ji l l  the connected posi tion, 

���ih-�,�� ·� ' �t·� 

:' t� .. t: 

. i  
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P O T E NTIAl T R A N S F O R M E R S  
l 'oU·n t i a l  t ra n s forrm · r,; : 1 re I J J ( ) t J n kd o n  a C;J rriage which 
w t a t es i n  t ru n n iuns t" p rm· i d e  the conveni ence of 
: l l l t mn: 1 t i c  d i scoJ J ll t ' < ' l  i o n  \\ h < ' n  w i t hdrawing the poten­
t i : d  t r:msforrners for le,;t , , r  r n < p('d ion.  

T I H ;  d rawou t ca r r i :J l;e for t h e  potential  transformers 
c: 1 n  he l oca ted in t h t ; t o p  rP:H con1pa rtrnent of a stand­
: J nl brea k e r  u n i t  at : t  c m l \' t ' n i e n t  shoulder hei g h t  l oca­
l i<Jn or i n  :m a u x i l i : l r \· u n i t .  \J o u n tNl on a base which 
p i vots in a pa i r  of  t ru n n i on< .  t lw pi voted base i s  eas i l y  
rof:l lt ;d 1 80 deg rct•s t o  t h e  ! 1-s t  or d i sconnect position.  

W h i l e  pivoti ng from the c on nect ed to the d iscon­
nl 'dt;d posi tion , thl '  tran sfornwr primary wind ings a nd 
t r: t n s former mou n t r · r l  l ' t l r r• · n t  l i m i t i n g fuses a rc au to­
Jl i : J  t i c: d l y  g rou n d t ·d f i J  re J l lo\  t;  :my charge from the 
w i n d i n gs. \Vh e n  t h e  t r:msform ers a re in the test or d i s­
con nt·d pos i t i o n . t i l l '  l 1 · , _,,. : t ( 'i< ; Js  t he protective barrier 
lll 'l\\'PI'n the s t a t ion; ,  r· \· p r i m : 1 rv l 'on tacts and the oper­
: J t o r .  The W(� i g h l  i :-;  ·'" r l r : l r i l > u ( t• rl t h a t  a m i n i m u m  
a n H H J n t  of effort i s  rl l '< ·ded t n  n ·\· o l ve t h e  ca rriage. 

To d i scon n ect  t I J , .  t r : t  r h f< J t  r l w rs 
5 K V  U n its 
I .  Tu r n  k n u rl ed screws hold i n g  t he door and swin g  

h i n ged panel o pen 

2.  T u rn latches one at each side -- to release trun-
n i o n  mounted cl r r J :J:(P 

,) 

2 28696-7 

1 .  P o t e n t i a l  tra n s f o r m ers in c o n n e c t e d  p o s i t i o n .  ( 2 2 8696-5) 

2. l a t c h e s  o r e  l u r n o:: d to r e>- k c� s c  · r u n n i o n  m o u n t e d  
c a r r i a g e .  ( 2 2  8696-6) 

3. C a r r i a g e  is rota t e d  f o  d i � c o n n c c t  t r a n s f o r m e r s .  Fuse 
s t r i k e s  g r o u n d i n g  s t r o p  t o  r e m o v e  s t a t i c  cha rg e. 
( 2 2 8 696-7) 

4. Tra n s f o r m ers are c o m p l e t e l y  d i s c o n n ected a n d  fuses 
are in contact w i t h  g ro u n d i n g  strap. ( 2 2 8696- 1 )  

5 .  Tra n s f o r m e r  carriage rotation i s  c o m p l e t e d ,  p l a c i n g  

g rou n d e d  f u s e s  o u t s i d e  o f  u n i t  f o r  s a fe a n d  conveni­
ent re m oval  and r e p la c e m e n t .  ( 2 2 8 696-9) 

I · ., r n g  handle,  p u l l  ca rr iagt ;  clown to ro ta t e 1 80 de­
��:·, · r ·:< .  T h i s  d isconnects t ran sf ormers :md grounds 

i i H ·  fu ses. F uses a re n ow :wl 'ess i h ] , .  fo r removal o r  : i :wernen t . 

1 5 f( V U n i ts  
i i < > t : ! l e T-hand lcs -- one on r · ;wh s irk 
t r > • n n i on mounted carri age. 

· J  ] -( , pea t step .3, above. 

to release 

! ' , •kn t i a l  transformers a re s h i p ped mou n ted 111 the 
t 1 · 1 : :  : n d  in t h e  connected pos i t i o n  

C O N T R O L P O W E R  T R A N S F O R M E R S  
r · , , , , , , , � power t ransformers a n· s t : J t i o n : t ry mounted 
" � ' ' '  , , .  p r i m a ry fuses a n• m o u n ted on a t r u n n i o n  
; n . , : ; ·  c i  c;nri < J g c  i n  t h e  s:mw m : l n i H ' r  : 1s the potential  
t r. , : ·  ; . � r r n('rS. 

_ , ,  < l l t e rl o ck circu i t  b rea k e r  is f u rn i s h e d  on the 
s< , ' '" ' h ry ;: i d e  of the con t rol power tra nsfo rmer to pro­
h i ! n r  i i c;connectin g  the t ransformer u n less the ci rcuit 
h re: � f: ,  r is  open.  Only when the ci rcu i t  breaker is  opened 
( cl i s"on ncct i n g  the l oad from t he t ransformer ) can the 

f u s , ·  , : t rr i age be rotated from the con n ected posi t ion.  
F'r g .  2 4 - Tru n n i o n - m ounted f u s e s  f o r  t h f '  � r '_J ! ;o n o r y - m o u nted control ­
power tra nsformer are m e c h a n i c a l l y  i n tt.:r lor:'< ·· d  with s e c o n d a r y  thermal  
brea k e r  to prevent  load brea k .  

Yl h • · 1 1 ! h r.: s e c o n d a r y  brec k L: r  i s  c l o s e d ,  rota­
t ion 0 f  c a r r i a g e  i s P ' l_ v •· n ' ·-· d -� s i n ! ·� r l o c k  

c n q r ; q " �  b r e a k e r  l o g g k  W h e n  t h e  seco n d o r ·t �)-

I H  

2 1 5436 

'- o p e n  ( ! e f t ) ,  ro ta t i o n ol (a r r i og c t s  p o s s i b l e  ( r i g h t ) .  

( ' , .  
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Autorr:r:J t "r _  : ·"� ! · .  r� ( Y }  i n  c l o s e d  p o s i t i o n  b E: h i nd C l H ft;r , !  �r ' � · c • r;1 lc r :: .  
C u r r e n t  t r �.: n · f r, · n , .-. , �  (Z )  � h ewn m o u n t ed o n  l o a d  s i d e  c,r1 ! y  

C U R R E N T  T R A N S F O R M E R S  
C u rre n t  l r": � r h f< J r l ! r f ' rs .  \l" i th h i g h  ra tio, r t r< ·  , J i r i  . . · " ' i" 
r01 c b l  f \" i H "  r r H • r n J t ecl i t !  t h r� c i rcu i t  brea k ! · r" I " < C  :·t " 
IlHrn t i n  f r, r , !  ,f l ht· p L r tc: w h i ch supp( J f-1" : 1  " ' !  
vol L 1  g(' d i -;1 " ( ) I  r r r 1 ·cl r: " 

The:  l ' r r r l l : r r  \ "  l n t ;; l r i n gs of t h e  c i rcu i t b rer r k n  " ' ' ' ""  '" ; , s  
t lw p r i t r r : r l\" l ,: r r  of tlw cu rrent t r r msformcL T l wrdl,r < ' .  
rem ov i l l g  th , "  c i rc u i t  brea ker actual ly  n r l l H J\ f 'r; t h , ·  J ! l" i ­

m a ry h: 1 r  I t  r :-;  poss i b l e  t o  test t h e  current t rr l l l :-; fo r r J H "rli 

without  r, · r r r < • l" i n g  t lwm from tlw u n it wh i l 1 :  n r : t i n t : � i t r r r r g  
rnr• x i m u r r c  " i H ' rr d o r  :-;; r fdy. 

I rL L S r T r r w h  ; r c;  t hf '  s h u t t e rs a re l o ca t ed I H · h i r rd r i Hr 
cu rrf 'n t  1 r: i ! r•Jc , r r n f 'r:-i. trrs t i n g  of transfor- n H ·rs ! "' : i c ·d 
on t lw l · r r : ; r 1 k  c; m he accom p l i shed w i t h , ,u !  i . t r r "  : i f '  
enc�rg i z: 1 t_ i (  , ; 1 

! 
r-

C u r r r: r . :  t r a n s f o r m e r s  ( Z J  :. h o  ..... 1 r: o u ;J ! � c  on b o t h  b u s  a n d  I O ' J CJ s i d e .  
S f , u l ' r:r ( Y }  b ! o c k e d  o p � n  to ti i s c c n n (_ r :  <, l u d s .  

I \ ,  ! 1 10\": r l  of  the curn·nt  t r: u r � f,)rJ I H rr covers is ;rccr H n­

p l i : l wd fJy remov i n �: < ' < J "> r · r  hol t "  r ! CC('Ss i b l P  fro1 r 1  t he 
< ' i rc u i t  b reaker com p:t rl r > i U J t "  

( ' u rrent t rans fomw ro; w r t h  l o w  ra t ios a re of  t h e  
IHJ i J n d  type and are mou n t erd i n  a sr�pa rate corn p: t r l n H� n t  

''·" i t h  a su i table devi ce; fur  t erm i n a t i n g  pow<'r  c d d Ps. 
Bu i l t  to N E M A  and I E I· :E �Ltndrr rds ,  ('ach c u nPnt 

t rrn rc;former has a nrun f ' p L i lc - ' J t1 w h i ch is  i n cl r r r lcd 
i t ;;  t y pe ,  :-;ui a l  n umber 1 1 � : d (1 > \ : w;  J f  i t  i s nPcPsr:: 1 1 v to 
< 'uJ r t ; w t  t hr: factory 1 1 1  ' ' " '  : < 1 < 1 U >  t lwsc t rr u L � f" r r , ! t ' rS, 

i 1w l u d < "  t h e  nanwpL 1 I • ·  t r 1 1 • J l' l ll l d i 1 Jn :mel i d r · r r t i t \  the 
u n i t  in wh ich tlw t r": ! f L: f , " r : I ! J U l l lr:c L 

( ' u r rr·n t t r:; nsfr , ;" I i : 1 " '  

'' ' "' < J ! l < l : r rir·� open - r " i rT u : r •  

1 5 - k. v  u n i r  ·, h o ·,., � n •.: 
for � ·"· � s  o r r  ,J : �  

,._, ') o I ' • � ;  t 

' ' ,, I ' . ' {� 
< t" r r (' n 1  ' r . , 5 k . • 

' ,�, ' l 'l • · '" ' I C "  
! 11e WOL' n C  I 7 k 
·, d f o r  Oc" · 

rt: n !  V i e w  o :  
l r a • l '> : o ·  

c o v •: r  �� -· 

p l o t..: b e n •: 
s u p p o r t ', 

· u �rent 

r : •_· c t i v e  
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S P E C i A L  EQU I PMENT 

KEY I NT E R L O C K  
When spec i f i ed . , , L • · \ l l l t t - r lock c:m be supplit>d t o  p ro­
hibit closin g " ] q-, ., ,;,t-1 "' d \' wlwn it  is in t he operating 
position. Th, i n t<- r i o< 'k  t •: n  is  at tached to the guid e bar. 
In the opera t i n �  ; •osit ion,  t he l ock bolt is extended, 
raising the ca m f. ,J.lown har, locking the breaker in the 
trip-free pos i t ion_ Then t h e  key is removed to release 
disconnects or :J s:"ociated equ i pment for operation. 

This in terl ock is d< ·:ned for normal breaker opera­
tion by retu m i n g d i scon nects, Pte.,  to normal operating 
position and insert ing t h e  key into its lock, permitting 
withdrawal of t ht ·  \ ,pJt :md lowering of the cam follower 
bar. 

1 3 J767 

Fig. 2 8 - O n ! i  o p ·_j , · 'J f  :J I , .-_: r s.  i:. r� r; c o: s � a r y  � o  a d j u s t  each Q . l Q  
a u x i l ia r y  � w i t c h  s : '_l 'j•: E-:... c l-1 P ·J : :1 t  o f  c1 s h ._; g f.: r s n  b e  i n d i v i d ua l l y  ad­
j u sted i n  15  df_· q r o "  , . .  ; > ', 

STA N DA R D  ACCESSO R I ES 

T E S T I N G  D E V I C E  

When spec i fied . ' '  pl u g  j umper ; s  suppl i(;d so that a 
breaker em lH· oper: t t<>d I t(>sted l outside i t s  compart­
ment w i th t l w  • r ,r , , ro!  :'v. i t d H ·s on t h e  i ns t rument paneL 
This plug j t J in j J< · r  is  u � • ·d tu b r i d ge -- with a flexible 
cable - the seco nd: 1n· d iscnnnecl ,: so that the breaker 
can be elect ri c l ! h  , - ! ,·bf'd :md t r i pped . Hefer to Figure 
31B for pl ug j u rn ; l•. · r  , -, : l !wd ion instruct i ons. 

I f  dr•s i n�d . : 1  I n h h h l t t t • >n c:m he suppl ied on the device 
a ttaclwd to t l H h rr ·: t k > ' r  f•)r operation ; J t  the breaker. 

20 
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F LE XIBLE 
CONDUIT 

CABLE 

T E ST P L U G  

JUMP E R  A S S E M B L Y  

( B )  

R E A R  

SECONDARY 

CONTACTS 

Fig. 3 1 B - Optional test control cabinet. 

� TEST PLUG 

n� 
w � 

. 

JUMPER ASSEMBLY (A) 

o z  

IJ --c·� 

F L E X I B L E  
CCl-IOUIT 

CABLE 

T E S T  PLUG 

A 

! 

R E A R  

1 ��� m F\ t \ I 

_, �- .. ::�: 
A 

+ 

MOV E D  TO j 
OUTSIDE OF 

UNIT 

SECONDARY 
C ON T ACT 

ASSEMBLY 

PLAN VI E W  

l. H. SIDJ '"" 
I 

Fig. 3 1  A - Plug jumper. 
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I N SP ECTION and TEST I N G  

INSTA LLATION, I N S P E CTION A N D  TESTI N G  

Before the eq u i pment i s  put i n  service,  i t  m u s t  be 
thoroughly inst)('('ted and tested. Correct any defects 
immediately 

Check the fol lowing points : 

1. High voltage connections properly insulated. 

2. Electrical disconnecting contacts, mach ine parts, 
shutter, etc .. checked for l ubrication and operation. 

3. Blackings, supports and other temporary ties re­
moved from breakers, instruments, relays, etc. 

4. Proper fuses correctly placed. 

5.  Temporary wiring jumpers ( used on the secon­
daries of current transformers tied to external 
devi ces, as  shown on wiring diagrams) removed. 

6. G round connections properly made. 

7. Incoming p rimary and secondary connections 
properly mRde and checked for shorts or undesi red 
grounds. 

· 

8. A l l  equi pmPnt, removed during assembly, replaced. 

9. Relays coordinated with other relays, etc. ,  on the 
system. Refer to relay instruction book before 
making any adjustments. Consul t  local power 
company before makin g  any connections to their 
power supply. 

10.  Storage battery fully charged and provided with 
recharging faci li t ies. 

1 1 .  Interlocks performing p roperly. 

12. Circuit breakers checked and prepared per m­
struction books. 

LU B R I C ATION 

It is essential that switchgear be lubricated carefully 
and properly t o  guard against corrosion and to insure 
that a l l  operating parts work freely. 

Lubricate m oving parts - .. shutter guides, bearings, 
til t-out transformer trunnions, etc. - with " Lubriplate" 
AERO G rease, or equal .  Use of lubricants not suitable 
for the appl ication will make mechanisms very difficul t  
t o  operate. H emove a l l  old g rease and relubri ca te 
annun lly,  or oftener if required. 

E l ectrical contact - a l l  stat ionary sil ver-surface con­
tacts arc to be lubricated with "Lubriplate" AERO 
prior to use. 

1 .  Wipe contacts clean. 

2. A pply AERO to contact surfaces. 

3. W i pe off excess grease, leaving a thi n  film. 

Remove all  old grease and relubricate annual ly,  or 
oftener i f  required. 

When l ubrica ting contacts, it is important to avoid 
getting grmsc on the insulation. 

For the above procedure, a tube of AEJ\0 grease 
(A-C Part No. 00-337- 1 1 1 -0 1 1  l is included with each 
shipment of swit chgear. 

Where corrosive atmospheres are encountered, coat 
a l l  unpainted metall ic surfaces generously with AERO 
Lubriplate or equal. When grease becomes contami­
nated by the corrosive atmosphere, remove it and apply 
a new coat .  

Refer to brea kt'r instruction book for  specific l ubri­
cating i nstructions on circuit breakers. 

FIN A l  TESTI N G  

1. A megger test is  made o n  the high voltage circuit to 
be sure that a l l  connections made in the field are 
properly i nsulated. A megger test is  also advisable 
on the control circuit .  

2. A d ielectric test, i f  possible, should be made on the 
h i gh voltage circuit for one minute at one of the 
following volta.ges corresponding to the rated volts 
of the equipment. ( Potential transformers, control 
transformers, l ightning arresters, surge capacitors, 
are disconnected during this test. ) 

R3ted K V  Test K V  D C  

[) ( )  14.3 20.2 

7 . -:i  14.3 20.2 

1.5 0 27.0 38.2 

A di electric test on secondary and control circuits 
should be made at 1 200 volts. The above voltages 
are in accord with NEMA Standards. 

3. With breaker in the test position make the following 
tests on each unit.  

22 

( a )  Trip and close the circuit  breaker with the con­
trol switch. 

( b )  Trip the breaker by passing sufficient amps ( or 
\ olts  J through the coils of protective relays. 

( c )  Trip ;md close the breaker from any remote 
control positions. 

( d )  Operate 3uxil iary devices. 

( e )  Test the phase sequence of polyphase high 
v o l t a ge circuits, pa rticu l a rl y  those used for 
motor starting. 

( f) Check aging resistor setting of rectifier operated 
brr,akNs. This aging resistor should be set so 
that a ma ximum amount of resistance is i n  the 
circuit and sti l l  permits breaker closing at 190 
volts ac mini mum control voltage. The de volt­
age across the closing coil should be at least 90 
\·ol t s  at this minimum vol tage setting. The 
rect i fier is mounted on the breaker. 

OP ERAT I O N  and MAI NTENANCE 

O P E RATI O N  

When the equipment is placed in service for the first 
time all ci rcuit breakers should be open and a l l  control 
circuits ene rgized.  The primary incoming power source 
is then con nected to the switchgear bus by closing the 
circuit breaker, disconnect switch or other means pro­
vided . The incoming power source should be at the 
lowest voltage possible, and then gradual ly brought up 
to normal . Let equipment stand energized for several 
minutes before connecting the load. Check i nstruments, 
relays, e t c  .. during this period. 

When connectin g  the l oad, connect one unit at a 
time w i t h  ilS srmdl a load as possible on the feeder. 
A gain,  wa i t  several m i nutes before connecting the next 
load, meanwhile observing operation of instruments, 
relays, etc. When it has been determined that there 
are no c!Pfects, the normal load may be connected. 

Check the fol lowing during the first week of opera­
tion : over - heating of primary and secondary circuits, 
satisfacturv operation of al l instruments, relays, etc. 
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MAINTENA N C E  

Thorough insp<·ctions a t  period ic intervals a re im por­
tant to satisfactory ope m t i on .  The frequency of inspec­
tion and maintenance depends on installation con d i t i ons 
and can be determined only by experience and practice. 

Q. )' · ' 

M a ke these inspections at l east once every ye<� r �­

more frequen t l y  i f  loca l cond i tions require. 
Conditions a ffectin g  m a i n tenance a re :  

( 

Weather and atmosphere. 

Unusual number of opemtions. 

E xperience of opera ting and main tenance personnel.  

Special  operating requirements. 

A fter the frequency of inspection has been deter­
mined , cover the following poi n ts :  

( a )  Inspect swi t c h g e a r  i n terior for accumulation of 
dust, d i rt, etc. Remove dust from all insulators. 

( b )  Check instrument and control switches and in­
spect their contacts. 

( c) Examine indicating l a m ps and replace a l l  those 
that a re burned out. 

( d )  Check test block contacts for l oose connections. 

( e )  Inspect bus bars and connecti ons to see that they 
a re in proper cond it ion. If they are over-heating, 
check for poor or loose conn ect i ons, or for overload.  

( f )  Check for proper cond i t ion of i nstrument trans-
formers. Replace bu rned oui fu:ses, if any. Check 
prima ry and seconcb ry connect i ons. 

( g ) E xamine automatic s h u tt (·r� for proper operation. 

( h )  E xamine all  safety i n t(,rJ ocks 

( i )  Mainta i n  circuit break(-r:s : 1s  ca l l ed for in circu i t  
breaker instruction hook . 

COR ROSI V E  ATMOS P H ERES 

This switchgear is desi gn('d to g i ve top performance 
when installed in normal indoor or outdoor l ocations. 
Where abnormal cond i t i ons a re en coun tered - such as 
corrosive atmosph eres � specia l  precautions must be 
taken to minimize thei r effect.  E x posed meta l l ic sur­
faces -� n on - i n s u l a ted bus tJ; J rs, d isconnect switches, 
prima ry and secondary disconnecting contacts, wire 
ends, i nstrument terminals,  etc . .  must be protected . 
Lubricate contact surfaces w i th a generous coat of 
AERO " Lubriplate" or other eq ual ly non-hygroscopic 
grease. If this type of grease is not avai lable, petroleum 
jelly can be used. Other exposed members can be pro­
tected w i t h  a coat of g lyptol Ll. c q u e r  or any oth e r 
corrosion-resisting paint. 

When old g rease becomes d i rty, wipe the parts clean 
and apply new grease immed iately. 

TOU C H -U P  P A I N T  

M atching paint, one p i n t  per th ree u ni ts, thinned and 
ready for use, is suppl ied with each order for touch i n g  
u p  a n y  scratches, etc. , made during installation. Inspect 
the s u rface and retouch where necessary. Paint is fur­
nished i n  spray-on one pint cans. 

RELAYS AND INSTRU M E NTS 

Ci< To i nsure &'l tisfactory relay a n d  i nst rument operation, 
covers of these dev ices should not he left off for a 

period longer than is necessary. When a cover has been 
broken, cover the device temporarily and replace broken 
glass as soon as possible. 

S PACE HEATER OPERATION 

Outdoor switchgear is furnished with one space heater 
in each cubicle. The space heaters are controlled by 
thermostats mounted inside the cubicle. The thermo­
stats are factory-set to cut in and out at definite tem­
peratures ( open 110 ± 5F, close 100 ± 5F) . Where 
humid conditions exist, be sure to tum on these heaters 
well in advance of energizing the equipment to insure 
that the insulation is dry. 
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