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DESCRIPTION 

H IG H  VO LTAGE CIRCUI T- BR EAK E R  TYPE HPL 

I n f o -No . 
F r o m / Date 

0 5 1 L OSI0 l  
GnG 5 - 1 0-88 

T h e  h i g h v o l ta g e  c i rc u it- b r e a k e r  t y p e HPL i s  a d e tached 
SF6 - c i r c u i t- b r e a k e r  of s o - c a l l e d  p u f f e r  ty p e  f o r  o utd o o r  er ecti o n  i n  
o p e n  s u b stat i o n s .  

T h e  c i r c u i t- b r e a k e r  i s  b u i lt u p  o f  3 s e p a r ate p o l e s , w h i c h  co n s i s t o f  
3 m a i n  p a r t s: 

L o w e st d o wn t h e  o p e r a ti n g  m e c h a n i s m s  i n  h o u s i n g s  o f  l i g ht meta l, a b o v e  
h o l l o w s u p p o rt i n s u lato r s  t h r o u g h  w h i c h  r u n  o p e r a t i n g  i n s u l ato r s , a n d 
h i g h e st u p  t h e b r e a k i n g  u n i t s . E a c h  b r e a k i n g  u n i t c o n s i st s  o f  a 
h o l l o w  i n s u l a tor w h i c h, to g et h e r  w i t h  a n  u p p e r  a n d  a l o w e r  f l a n g e , 
c o n s t itute t h e  c a s i n g , a n d  a l o w e r  a n d  a n  u p p e r  c u r r e n t path w i t h  
c o nt a c t  s y s t e m .  T h e  m o v i ng c o nta cts a r e  m o u nt e d  o n  t h e  l o w e r  c u r r e nt 
path, o n  the so - c a l l e d  p u f f e r , w h e r e a s  t h e  f i xe d c o nta cts a r e  m o u nte d 
on t h e  u p p e r  o n e . I n  t h e  c a s e e a c h  b r e a k e r  p o l e  c o nta i ns m o r e  t h a n 
o n e  b r e a k i n g  u n it a g r a d i n g  c a p a c i to r  i s  c o n n e cte d i n  p a r a l l e l  o v e r  
e a c h  u n i t .  

T h e  c i r c u i t- b r e a k e r  p o l e s  a r e p e r m a n e n t l y  f i l l e d  w i th SF6- g a s ,  
n o r m a l l y  to t h e  pre s s u r e  7 2 . 5 PS I a b s o l u te at 6 80F .  Fo r m o n ito r i n g  o f  
t h e  p r e s s u r e, the p o l e s  a r e  fu r n i s hed w i th d e n s i t y  m o n it o r s . 

T h e  po l e s  a r e mo u nte d o n  s e p a r ate c o l u m n  f r a m e w o r k s , w e l d e d  o f  
a n g l e- i r o n  a n d h ot- d i p  ga l v a n i z e d . 

T h e  p r e s s u r e  r i s e a n d  g a s f l o w  w h i c h  a r e  n e c e s s a r y  f o r  ext i ngu i s h i n g  
t h e  a r c  d u r i ng t h e  c o u r s e  o f  b rea k i ng a r e p r o d u c e d  b y  t h e  " p u f f e r", i n  
pr i n c i p l e  a p u m p w h e r e  t h e  p i st o n  i s  f i xe d a n d t h e  c y l i nde r mo v a b l e  
a n d  v i a t h e  o p e r a ti n g  i n s u l at o r  j o i n e d  to t h e  m e c h a n i c a l  o p e r at i n g  
s y stem. 

At o pe n i n g  o p e r a t i o n  t h e  p u f f e r  c y l i n d e r  i s  p u l l e d  d o w n wa r d s  o v e r  th e 
f i xe d p i ston , a n d  t h e  c o n f i n e d  q u a ntity o f  Ua s i s  c o m p r e s s e d  a n d 
f o r c e d  at h i g h  s p e e d  o ut t h r o u g h  t h e  o p e n i n g s i n  the u p p e r  e n d  o f  t h e  
c y l i nd e r . At t h e  s a m e  s t a g e  t h e  a r c i n g c o nta cts a re s e p a r a te d a n d a n  
a r c  o c c u r s .  A s p e c i a l l y  f o r m e d  n o z z l e  l e a d s  t h e  out- f l ow i n g  g a s  
t o w a r d s  t h e a r c. T h e  g a s  i s  a l l o w e d  to p a s s  b o t h  d o w n wa r d s  th r oUGh 
t h e mo v i n g  a�c i n g  c o nta c t  a n d  u p wa r d s  pa s t  t h e  f i xe d a r c i n g  c o nta c t .  

F o r  t h e  c u r r e nt t r a n s m i s s i o n  t h e r e  a r e s e p a r ate c o n t a cts w h i c h  a r e n ot 
a f f e c te d b y  the a r c  at b r e a k i n g. 

At c l o s i n g  o p e r a t i o n  t h e  p u f f e r  c y li n d e r  i s  p u s h e d  u p w a rds , at wh i c h  
t i m e t h e  c o nta cts e n g a g e  a n d t h e  c y l i n d e r i s  a g a i n  f i l l e d  w i th ga s. 
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FUNCTIONAL VALUES 

Info-No. 051L05110 
From/Date GnG 7-18-88 

SF6 CIRCUIT-BREAK ER TYPE HPL 3 6 2 -420/2582-31 B 2  
WITH OPERATING MECHANISM TYPE BLG 100 2 

Closing time max. 90 ms 

Opening time coil I 2 2+3 ms (max 21.5 ms) ** 

Opening time coil II 23+3 ms (max 21.5 ms) ** 

Close-open * max. 60 ms 

Resistance of the main circuit across the breaking unit 
max 7 2  at rated current - 2500 A 
max 50 at rated current . 3150 A 

*) Close-open time means the time during which the main 
contacts are closed at a closing operation when the 
tripping impulse is connected in simultaneously, via the 
auxiliary contact. 

**) For 2 cycle circuit-breakers 

545 2 019-8 REV 1 
L8I 86-1 2- 2 3  
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I n fo- N o .  
From/Da te 

TYPES OF LUBRICANTS FOR SWITCHING DEVICES 

0 5 1 L0 5 1 03 
GBG 5- 1 0-88 

As a g uide to t he selec tion o f  l u b rica n t s  a nd oil s, a 
des c rip t ion is given b e l ow of t he ra nge of a p p lic a t ion 
together with a l i s t  of s u p p l ie r s  a r r a n ged in a l pha betic a l  
orde r and thei r t r ade n a me s .  

Oil " A ": 

Thin l u b ric a ti n g oi l for p recision pa r t s  in o per a t i n g  
devices a nd air- b l a s t  cir c u it - b r ea k er s .  A l so for 
rel u b r ic a t in g o f  bea rings , which c a n  not be l u b rica t ed with 
g r ea se G witho u t  di smou n ti n g  - e . g .  lin k s  a nd l i n k  gea r s . 
V i s cosit y  a t  1 220F :  8+2 c S t .  

Oil " C ": 

Cir c ui t - b r ea k e r  oil wi th viscosity - 1 7  c S t  a t  6 80F .  
S ui t a b l e on ly for tem p e r a t u res > - 1 40F .  

Oil "D": 

Cir c ui t - b rea ker oi l wi th l ow viscosity - 6 . 0  c S t . a t  6SoF 
s h a l l  a l so be u sed a s  oil in  da shpot s .  For da shpot s with 
t he l e t t e r  "s" s t a m p ed on t he cov e r  - oi l "s" s h a l l  be u sed . 

Oil "S": 

S ilicon oil �n tended for oi l da s h pot s in hea vy ope r a ting 
mec ha n i s m s . O n l y da sftpot s &!.!! t h e l e t ter "s" s t amped on 
t he cover s h a l l  be fil led wit h  t his oil . 
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ASEA N O. 

ASEOL AG 
GULF 
MOBIL 
SHELL 

Grease "G": 

0 5 1 L0 5 1 0 3  
Page 2 
GBG 5 - 1 0-88 

Low temperature grease for all types of bearings, gears and 
worm gears as well as valves in air-blast circuit-breakers. 
Also suitable for lubrication of silver-plated contacts in 
air (e.g. contact in disconnectors). 

Grease "K": 

For lubrication of moving contacts in SF6-insulated 
circuit-breakers (e.g. puffer cylinders). 

The grease shall be rubbed very thin on the sliding surface 
of the contacts. 

Grease "L": 

Low temperature grease specially suitable for lubrication of 
fine mechanics - e.g. catch devices in operating mechanisms 
which shall operate in strong cold. 

Grease "G" 

1 1 7 1  4 0 1 4-4Q 7 

7 1 8EP Sythetic grease 
Mobilgrease 2 8  
Areo Shell Grease 2 2  

Grease "K" Grease "L" 

1 1 7 1  4 0 1 4- 3 0 1  1 1 7 1  4 1 0 6 - 6 0 6  

ASEOL SYLITEA 4 - 0 1 8  

Alvania Grease G 2  

Noter Grease " E " ,  "F" and "II" are from 1 986- 1 0-0 1 replaced by grease 
"G". 

54 0 9  5 0 6  E REV 7 
Page 2 
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E R EC T I O N  MANUAL 

I nf o -No. OS I LOSlll 
F r om/ Da t e  GOG 7 - 1 8 -88 

SF6 C I RCU I T -BR E A K ER TY PE H P L  24S-S 5 0 / 3 1B 2 - 4 0B 2  

W I TH O P E R A T I NG DE VI C E  TY P E  B LG 1 00 2  

O N E  D ENS I TY SW I T C H  P E R  P O L E  

DES I GNAT I ONS A N D  R EF E R E N C E S  
W h e n  o r d e r i ng s p a r e  pa r t s  a n d  i n  i n q u i r i e s  a n d  o t h e r  
c o r r e s po n d e n c e . t h e  t y p e  d e s i g n a t i o n  a n d  ma n u f a c t u r i n g 
n um b e r  o f  t h e  c i r c u i t-b r e a k e r  a c c o r d i n g  t o  i t s r a t i n g  p l a t e. 
t h e  n u m b e r  o f  t h i s  M a n u a l  a n d  t h e  d e s ig n a t i o n o f  t h e  pa r t s  
c o n c e r n e d  s h a l l  be g i v e n  a s  i n  t h e  f o l l o w i n g  e x a m p l e: 
M e c h a n i s m  h o u s i ng OS I LOS I I 1 -F- 1 4 .  

LIST OF CONTENTS 
E r e c t i o n  P a g e  2 
Mo u n t i ng Ma r k i ng 3 
F o u n d a t i o n  3 
A s s emb l y  o f  f r ame w o r k  4 
M o u n t i n g o f  s u p p o r t  i n s u l a t o r  u n i t o n  f r a m e w o r k  S 
Ho u n t i n g o f  T-b r e a k i ng u n i t  6 
M o u n t i n g o f  o p e r a t i n g  d e v i c e  1 3  
M o u n t i ng o f  p u l l  r o d s a n d  p r o t e c t i v e t u b e s  1 4  
R e l e a s i ng o f  o p e r a t i ng a rm I S  
T r i p p i ng d e v i c e 1 5  
P r e s su r iz i n g. p r e p a r a t i o n  1 6  
G a s  fi l l i n g  w i t h SF6 1 6  
P r e s s u r e  v a l u e s  f o r  S F 6  ga s f i l l i n g 1 9  
Mo u n ting o f  d e n s i t y  s w i t c h e s  20 
T i gh t n e s s  c h e c k  2 0  
E l e c t r i c a l  jO i n t  c om p o u n d  2 1  
C h e c k  pr i o r  t o  t a k i ng i n t o  s e r v i c e  2 2  

NOTE T H E  C I R CU I T-B R E A K E R S H A L L  NOT B E  O P E R A T E D  W I T H  TH E 
OP ER AT I N G D EV I C E  B EFO R E  B E ING F I L L E D  W I T H  G A S . 

T H E  OP E R A T ING D EV I C E  S H A L L  NOT BE O P E R A T E D  B EFO R E  I T  
H A S  BEE N CONN E C T E D  T O  T H E  C I R CU I T-B R EAK E R  A N D  T H E  R O D  
SYSTEM H A S  B E EN A DJUS T E D  I N  A C C O R DANCE W I T H  T H I S  
MANUA L .  

5452 0 1 5 E- I 0  R EV 1 
LBt:: 86-0 1 - 1 0  
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5452 01 5 E-I0 
PAGE 2 
LII: 85- 01-25 

05 1 L05 1 11 
PAGE 2 
G8G 7-18-88 

.hr�-.� �_. _0_ .. _". _, ___ 

Figure A 8PL 2 45-550/3182 -4082 

Three-pole circuit-breaker 
mounted on a column frame 
Single-pol� operated 
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051L05111 
PAGE 3 
GBG 7-18 - 8 8  

Houn t i n g  m a r k i n g  

F oun d a t i o n 

T h e  c i r c u i t -b r e a k e r  i s ,  w h e n d e li v e r e d , d i s m a n t l e d  i n t o  a 
fe w t r a n s p o r t  u n i t s . T h e  c o m p o n e n t  pa r t s  a r e m a r k e d  i n  
o r d e r  t o  f a c ili t a t e  moun t i n g . T h e  c i r cui t - b r e a k e r  pole s a n d  
t h e  o p e r a t i n g  d e v i c e h a v e  b e e n  t e s t e d  t o g e t h e r  a n d  a r e 
mo u n t i n g  m a r k e d  a s  s h o w n  i n  Figu r e  A .  

The T- b r e a k i n g  unit a n d t h s su p p o r t  i n su l a t o r  a r e d e l i ve r e d  
i n  s e p a ra t e  g a s - t i g h t  uni t s  wh i c h  o n l y  r e q ui r e  m e c h a n i c a l 
i n t e r c o n n e c t i o n  a n d t h e n  g a s  f i l l in g . T h e  T- b r e a k i n g un i t  
a n d  t h e  su p p o r t i n s ul a t o r  w i t h  t h e s a m e  ma r k i n g , e . g .  AI, 
s h a ll b e  c o n n e c t e d  t o g e t h e r .  

T h e  foun d a t i o n  of t h e c i r c ui t - b r e a k e r  sh a l l  b e  leve l a n d  
h o r i z o n t a l . A n y  d e v i a t i o n s  s h a l l b e  a d jus t e d  w i t h  s p a c e r  
wa s h e r s .  

F i g u r e  B s h o w s  t h e  p e r m i s s i ble d e v i a t i o n s  i n  i n c h e s  f o r  t h e  
p o si t i o n o f  t h e  foun d a t i o n  s c r e w s . T h e  n o m i n a l  d i m e n s i o n s  
a r e  give n o n  the a p pli c a ble d im e n s i o n  p r i n t . 

! 1/32" 

F i gur e B Tole r a n c e  fo r f o un d a t i o n s c r e ws 

B-1 Foun d a t i o n  fo r c i r c ui t - b r e a k e r  p ole 

5 4 5 2  015E-IO 

PAGE 3 
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Assembly of framework 

OSlLOSlll 
PAGE 4 
GBG 7 - 1 8-88 

The following procedure is recommended for mounting of the 
framework on the foundation. 

'-_OJ 
-' 

Figure C 

C-l 
C- 2 
C-3 
C- 4 
C-5 
C-6 

4/5" 
25/32" 

Framework foot 
Bolt H 2 4 ; L min = 4.5" 
Nut (tightening torque 2 2 0 Ft-Ib.) 
Disc 1 "FW 
Foundation 
Spacer washers 
(�o not accompany the delivery) 

With the nuts C-3 an adjustment shall be made of the 
frameworks so that they are at the same height and are 
per pen d i.c u I a r • 

The gap between the lower nut C-3 and the foundation should 
be as small as possible and shall be filled in with the 
spacer washers C - 6. The nut C-3 shall be tightened against 
the spacer washer. The final tightening of the framework 
shall be made with the upper nut C-3. The spacer washers 
C - 6  do not accompany the delivery. 

5 4 5 2  0 1 5E- 1 0  
PAG E 4 
LK K 85- 01 - 2 5  
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051L05111 

PAGE 5 

GBG 7-18-88 

Mounting of support insulator unit on framework 
Every support insulator unit shall be checked for any leakage 
which may have occurred during transport, before being mounted on 
the framework. The check shall be carried out by means of 
removing the tightening cap 0-6 and pressing the disc of the 
check valve inwards with a pin approximately 3/8". A distinct 
hiss should then be heard from the pole. If no hiss is heard, 
there is a leak in the support insulator, which must be attended 
to. Remount the tightening cap 0-6. 

On every framework a support insulator unit shall be mounted as 
shown in Figure O. The screw 0-1 shall be mounted by hand only. 
Note how the support insulator unit is slung. The support 
insulator unit shall be lifted in this way from its horizontal 
position in the transport package. 

Mass-llOOLb. 

'-'l 

J 

'-r 

Figure 0 

0-1 
0-2 
0-3 
0-4 
0-5 
0-6 
0-7 
0-8 

5452 015E-10 
PAGE 5 
LKK 85-01-25 

Framework 
Circuit-breaker pole 
Tightening cap 
Check valve 
Transport cover 

b 
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OSlLOSlll 
PAGE 6 
GBG 7- 1 8-88 

Hounting of T-breaking unit 
The T-breaking unit shall be slung and lifted as shown in 
Figure DA. 

Figure 

DA- 1 
DA-2 
DA-3 

5 4 5 2  0 1 5E- 1 0  
PAG E  6 
LKK 8 5-0 1 - 2 5 

Mass 2 4 2SLb. without preinsertion resistor 
Mass 308 6LB. with preinsertion resistor 

DA 

T-breaking 

2 3 

unit with 
Pre insertion resistor 
Transport cover 

capacitors 
( when required ) 
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OSILOSIII 
PAGE 7 
GBG 7- 1 8-88 

9 

8 

S 

T h e  T-br eaking unit s ha l l  he lifted. B ef or e  t h e T-br eaking 
unit DB-l i s  mount ed on t h e  supp ort insulat or OB-2 t h e  
transp ort c ov ers OB-3 and OB-7 s hall b e  r e m ov ed. T h e  
transport covers OB-3 and DB-7 s hall b e  k ept f or any futur e 
ov erhauls. R e m ov e  t h e  tig hten ing cov er DB-II a l s o. 

6 ) 

. , .. 

II 
�2 

,. 

II ·11 .. " 

12 

13 

, 
I 

F igur e DB Preparat i on for mount ing 

DB- l 
DB-2 
DB-3 

DB-4 
OB-5 
OB-6 
OB-7 

OB-8 
OB-9 
DB-I0 
OB-ll 

08- 1 2  
OB-13 

T-br eaking unit w it h  c apa c itor s 
Supp ort insulator un it 
Tran sp ort cov er wit h O-ring 

t ig ht ening 1 80 x 5.7 
B olt M12 x 60 
Flat wa s h er 13 x 24 x 2 
Nut M12 
Transp ort cov er wit h O-r ing 

t ig ht en ing 170 x 5.7 
Bolt M12 x 50 
F lat wa s h er s  1 3  x 24 x 2 
Nut M 1 2  
T ig ht ening c over w it h  t w o  

O-ring s 64. 5 x 3 
Bolt MI0 x 2 5  
Flat was h er 10.5 x 22 x 2 

5 4 5 2  015 E- 1 0  

PAGE 7 
LKK 8 5-01-2 5 
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3 

4 

Figure DC After dismounting of tightening 

DC-l T-mechanism housing 
DC-2 Lock washer for tightening position 
DC-3 Screw thread HB for dismounting of 
DC-4 Hole for interconnection with DD-5 

cover Uil-II 

05IL0511I 
PAGE 8 
GBG 7-18-88 

in T-breaking unit 
lock washer DC-2 

Let the lock washer DC-2 remain, as it still keeps the contact system 
of the T-breaking unit in the tightening position. 

5452 015E-IO 
PAGE 8 
LKK 85-01-25 
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051L05111 
PAGE 9 

GBG 7-18-88 

) 

II II 
2--* II 

F igur e 00 Mou nt ing of T-br eak ing u n it 

00-1 
00-2 
00-3 
DO-4 
00-5 

T-Br eak i ng un it 
Support i n sulator u nit 
O-r ing 180 x 5.7 
O-r i ng 170 x 5.7 
Op erat i ng i n sulator wh ich shall be 

con n ected to OC-4 

Place th e O-r i ng s  OB-3 a nd OB-7 o n  th e upp er fla ng e of the support 
i n sulator u n i t accordi ng to 00-3 a nd 00-4. 

Check f ir st that th e O-r i ng s  a nd t ight eni ng surface s ar e w ell c l ea n ed, 
a nd lubricat e the O-ri ng s w ith Grea se E. 

Low er th e T-breaki ng u nit 00-1 car eful l y  aga i n st th e support i n sulator 
u n i t 00-2. 

Check that the movab l e  part of th e T-br eak i ng u n it c e nt er s  w ell w ith 
th e op erat ing i n sulator 00-5, a nd that th e O-r i ng s  00-3 a nd 00-4 are 
i n  the ir correct tight e n i ng po s it io n. 

L et th e T-br eaki ng un it b e  d ef i n it iv ely low er ed agai n st the support 
i n sulator un it. 
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2 

3 

7 

Fi g ure D E  

DE- I Bo lt M I 2 x 60 
DE- 2 Wa s h e r  13 x 2 4  x 2 
DE- 3 Nut M12 5 5 Ft- l b. 
DE-4  Bo l t  M I 6  x 9 0  
DE- 5 Nut M I 6  
DE-6 Pi n 0 2 2  f o r  i n te rc o n n e cti o n  

o f  t h e  c o nta ct s y stem i n  
the T- b r eaki n g  u n i t w i th 
the o p e rati n g  i n s u l at o r  

DE-7 Reta i n i ng r i ng f o r  p i n  DE-6 

Connect the T- b r ea k i n g  unit to the s u p p o r t i n s u l a to r u n i t w i th 
t h e  b o lt ,  w a s h e r  a n d  n ut DE- I ,  D E- 2 a n d  D E - 3. 

Whe n  n e c e s s a r y , the  o pe rati n g  i n s u l a tor �D- 5  c a n  b e  a d ju ste d 
v e rti c a l l y  w i th t h e  b o l t  D E - 4  a fte r the  n ut D E - 5  h a s  b e e n  
l oo s e n e d . 

M o u nt the p i n  DE-6 a n d  the  reta i n i n g  r i n g  DE-7. C h e c k  c a r e f u l l y  
that t h e  r eta i n i n g  r i n g g o e s  c o r r ectl y i n to its s l ot. 
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T hr e ad a screw M8 into t h e  l ock was h er DC-2 and pull out t he 
lock washer. See Figure DF. 

2 

Figur e DF L o ck was h er D C-2 r e m oved 

DF-l 
DF-2 
DF-3 

T-mech anism h ousing 
Int erlinked c ont act syst e m  with operating insulat or 
R em ov ed lock washer DC-2 

R em ount th e c over DB-II car efully, wit h out da m aging t h e  
tig ht ening surfa c e. C heck first t hat t h e  O-rings and 
tig ht ening surfa c es are cl ean and lubricate t h e  O-rings wit h 
Gr ease E. 

�--� . ---- . -------- ---- . ��-

Figur e D G  Tig htening cov er 

DG-1 
D G-2 
D G-3 

5452 015E-IO 
PA GE 11 
LKK 85-01-25 

T-m ec h anism h ousing 
Bolt MI0 x 25 24 Ft- lb. 
Flat was her 10 . 5  x 22 x 2 

J 
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The cover of the mechanism housing with window, and plate with "C LOSE" 
and "OPE N" labels shall be dismounted. A check shall then be made 
that the coupling piece F-9 is in the position shown in Figure F. 

Remove the bolt DII-4 and the nut OH-S. Then dismount the bolt OH-6, 
the washer OH-7, the cover DH- 2 and the guide sleeve Oil-B. The bolt 
OH-4 and the guide sleeve Oll-B shall be kept for possible future 
overhaul. 

Remount the cover OH- 2 on the bottom of the tripping device as shown 
in Figure OH - detail drawing on the right-hand side. 

\tf=-._�-:=_.'-.��. 

8 

2 5 
4 

.. I 

J!" il 
II ii " , • t' 

Figure 011 

��· ---- ·--��-I�������--�--�-----------

OH-l Tripping device 

7 

OH-2 Cover 
OH-3 Bolt M 1 6 x 2S 5S Ft-Ib. 
OH-4 Bolt M 1 6  x BO 
OH-S Nut H 1 6 
OH-6 Bolt MB x 30 1 6 Ft-lb. 
OH-7 Washer B.4 x 1 6  x 1 .5 
OH-8 Guide sleeve 

The circuit- breaker shall now be ready for connection to the operating 
device. 

5 4 5 2  0 1 5E-I0 
PAGE 1 2  
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Mounting of operating deveice 

Figure E 

E-l Bracket 
E-2 Bolt 5/8" x 2" 
E- 3 Washer 5/8" FW 
E-4 Nut 5/8" 150Ft-lb. 
E-5 Bolt 5/8" x 2" 

4 3 5 

Mount the bracket E-l on the framework as shown in Figure E. 

Check that the manufacturing number on the operating device 
agrees with the manufacturing number on the circuit-breaker 
and that the plate for mounting marking agrees with Figure 
A. 

The operdling device shall be mounted on the bracket as 
shown in figure E. 

Wait before finally tightening the four mounting bolts E-2. 

5452 OI5E-I0 
PAGE 1 3  
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Hounting of pull rods and protective tubes 
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GBG 7-18-88 

Every pole is, when delivered, adjusted and its open position is 
determined. No adjustments in the poles are necessary. 

Protective tube � � � between operating device! and pole 
!! shall � mounted. 

The work shall be carried out with the spring bridge of the 
operating device in the fully discharged position or th spring 
bridge blocked. Lift the roof off the operating device. 

Note: two 
washers F-6, , 

, 

Figure F 

F-l Operating arm 
F-2 Coupling piece M24 

(right-hand thread) 
F-3 Pull rod 
F-4 Protective tube 150Ft-lb. 
F-5 Lock nut M24 
F-6 Washer BRIF 25 
F-7 Arm 
F-8 Checking hole in arm F-7 

IlCJte: two 
washers F-6 

12 

F-9 Coupling piece M24 
(left-hand thread) 

F-lO Bolt 1/2" x 2" 55FT-lb. 
F-ll Bolt 1/2" x 2" 
F-12 Washer BRIR 1/2" FW 
F-13 Nut 1/2" 55Ft-lb. 
F-14 Mechanism housing 
F-15 Lock nut M24 150Ft-lb. 
F-16 Opening spring 

The protective tube F-4 between the operating device A and the pole 
Al shall be mounted according to Figure F. 

The pull rod F-3 shall be mounted by means of moving the operating 
arm F-l towards its closed position, far enough for the pull rod to 
come in between and to be able to enter into the coupling pieces 
F-2 and F-9. 

If the operating arm F-l is blocked in the CLOSE position it shall 
first be releases - see Figure C. 

5452 015E-10 
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The entry of the pu l l  ro d F-3 sha l l take p lace s imu ltaneous ly in 
the coup l ing p iece F-2 (r ight-hand threade d) and the coup l ing 
p ie ce F -9 ( left-hand threade d). 

Now the pu l l  rod w i l l  be turne d so that its length w i l l  be 
decrease d, at the same t ime as the operat ing arm F-I goes towards 
its open pos ition. The c orre ct length of the pu l l  ro d F-3 w i l l  
be obta ine d when the operat ing arm F-I is in its open pos it ion 
(against the cam d is c) and the che ck ing ho le F-8 of the arm F-7 
is d ire ct ly in front of a prebore d ho le in the me chan ism hous ing 
F -14. The open pos it ion has been, as was prev ious ly ment ioned, 
a djuste d pr ior to de l ivery. 

Che ck that two lo ck washers F -6 have been mounte d at each lock 
nut F-5 an d F-lS. F ina l ly, t ighten the lock nuts F-5 and F-15 
an d the bo lts D -l wh i ch ho ld the c ircu it -breaker po le to the 
framework. See F igure D. In a d d it ion, t ighten the bo lts E-2 
wh i ch ho l d  the operat ing dev ice to the bracket. See F igure E. 

The c ir cu it-breaker po les B and C sha l l  be mounte d in the same 
way. 

A l l  the CLOSE an d OPEN p lates sha l l  be mounted, and then the 
covers w ith w in dows sha l l  a lso be mounte d. 

Re leas ing of operat ing arm 

�: 
3 

-...rr:.;r----4 

�_s 

Tr ipp ing dev i ce 

F igure G Operat ing dev i ce BLG 1002 

G-I Tr ip magnet 
G-2 Aux i l iary open ing catch 
G-3 Interme d iate catch 
G-4 Ma in open ing catch 
G-5 Operat ing arm 
G-6 Coup l ing p iece 

L ift up the spr ing loa ded aUX i l iary 
open ing catch G -2 and press in the 
interme d iate cat ch G-3. The ma in catch 
G-4 can then be l ifted up and the 
operat ing arm G-5 can be moved in the 
d irect ion of the arrow to war ds the open 
pos it ion. 

Al l the tr ipp ing devices are a djuste d an d d e l ivere d w ith the 
correct prestress ing. 
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As t he cir c uit-b rea ker pole is delive red va c u u m  p r oces sed a n d  
fil l ed wit h  SF6 g a s  t o  t he pres s u re IS PSI a b s  ( 6So F). o n l y  a 
fil l in g  o f  SF6 g a s  u p  t o  t he fil lin g p res s u r e given o n  t he ra tin g 
p late is required . a t  t a kin g in t o  service . 

I t  is a p p r o p ria te t o  c a r r y  o u t  p res s u rizin g d irec t l y  f r om a n  SF6 
g a s bo t t l e wit h  t he he l p  of  a c c es s o ries , as  d es c ribed in fig u re 
H. In o r d er t o  a void ris k s  a t  t he fir s t  fil ling, d ue t o  p o s si b l e  
t r a n s p o r t d a ma ges t o  t he p o rcel ain. t he g a s  bo t t l e wi t h  fil l in g  
equipmen t s h a l l  be p l a ced a s  f a r  a s  p o s si b l e  f r om t he 
cir c ui t - br ea ker a n d  p r efer a b l y  behin d s ome p r o tec tio n . The h o s e  
len g t h  is 5 0  F t . 

A t  t he s a me time o per a tin g c a b les s h a l l  be c o n nec ted t o  t he 
termin a l  b l o c k s  o f  t he o pera t in g device f o r  CLOSE a n d  O P E N  
o pera t io n . The c a b les s h a l l  be d r a w n  t o  t he s ame p r o t ec ted p l a ce 
a s  t he g a s  equipmen t ,  where t hey s h a l l  be c o n nec ted t o  
a p pr o p ria te p u s h  but t o n  s wi t c hes . The c o n t r o l  s wit c h  o f  t he 
o pera tin g d evic e s h a l l  be set in t he " R em o te" p o sitio n . Swit c h  
o n  t he mo t o r  s t a r t er s o  t ha t  t he c l o sin g s p rin g s  a re c h a r ged . 

G a s  fil l in g  wit h  SF6 
St a r t  wi t h  cir c ui t - b rea ker p o l e  A .  

1 .  Dism o u n t  t he t i g h tenin g c over H-13 f r om t he T- c oup ling H-12 
a n d  m o u n t  o ne o f  t he d e n s i t y s wi t c hes 11-14 o f  t he 
circ u i t - b rea ker , whic h a c c o m pa nies t he cir c uit - b reaker , in a 
s epa r a t e  b o x . T he c l a m p  n u t  o f  t he den s i t y swit c h  s h a l l  be 
m o d er a tel y tig h tened b y  h a n d .  Dismo u n t  t he tig h tening c over 
f r om t he c heck va lve H - l l .  

2 .  Open t he main c o c k  11- 2 . 

3 .  O pen t he c o c k s  H - 9, H - 7  a n d  11- 6 in t he o r d er t hey a re 
men tio ned , u n til a fa in t his s is hea r d  in t he o penin g o f  t he 
h o se .  

4 .  Let t h e wea k s t rea m o f  ga s f l o w  t h r o u g h  t h e h o s e  d u rin g 
a p p r o x ima tel y 3 minu tes , s o  t h a t  t he h o se i s  c o m p letel y 
fi l l ed wit h  d r y g a s .  
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5 .  Close the cock 11-9 and connect the hose to pole A b y  meeans 
of pressing the nipple 11- 1 0  into the check valve H-l 1 and 
threading on the clamp nut fully. Only a light tightening of 
the clamp nut is necessary. 

6. Open the cock 11- 9 and go to a protected place. 

The pressure is regulated by means of the reducing cock 11-6 
and shall be read on the density switch 11- 1 4. 

Note that, due to the pressure drop in the hose, the density 
switch shows a higher pressure than that prevailing in the 
pole as long as filling is in progress. In order to check 
the actual pressure in the pole the supply cock 11-7 shall be 
closed until the gas flow ceases, and then reading can be 
carried out. 
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PAGE 1 6  

LKK 8 5-0 1 - 25 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om



OS l LOS l l l  
PACE 1 7  
GBG 7-18- 8 8  

7 .  When t he p o l e  h a s  be e n  fil l e d  t o  t h e fil lin g pres s u re given o n  t he 
ra tin g p l a t e t h e  c o ck H- 7 s h a l l  be c lo sed . At rea din g t he d en si t y  
swi t c h  t he c o rrec t pre s s u re wil l be obt a in ed , i . e .  c o m p e n sa t ed t o  
6 80F regard les s o f  t he t e m pera t u re preva ilin g at t h e tim e  o f  
f i l l in g . A t  rea d i n g  t he man o met er H-5 o r  a n o t h er n orma l ma n o me t er 
t h e  f i l lin g pre s sure s hal l be c orrec ted in rel a tio n t o  t he 
t em p era t u re, in a c c ord an c e  wit h  Ta b l e I .  

8 .  O pera te t he c irc u i t -breaker t hree t imes CLOSE a n d  OPEN, fro m  a 
pro t ec t ed p l ac e .  

9.  G o  t o  t he p o l e, c l o se t he c o ck H-9 , dis c o n n ec t the h o s e from t he 
c h e ck va l ve H- l l  a n d  m o u n t  a d en sit y swit c h .  Check t h a t  t h e 
d en s it y swit h c  s h ows a pres sure equ a l  t o  t he fil l ing pres sure 
s t a ted o n  t h e ra t ing p l a te .  If such is n o t  t he c a se t h e  d en si t y 
swit c h  s h a l l  be d is c o n nec ted f or a n  a d ju s t men t .  

1 0 .  For p o l es B a n d C t he fil l in g  pro c ed ure d es c ribed in p oint s 5-9 
a bove s h a l l  be repea t e d . 

I I 13 

2 1 � s • 
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Fig u re H G a s  fil l in g  equip men t 
a rtic l e  n o .  560C 0 8 8- 0 1  

H- l 
H-2 
JI-3 
H- 4 
H-5 
H-6 
H- 7 
H-8 
H-9 
H- I 0  
H- l l  
H- 1 2  
H-13 
H- 1 4  

Gas bo t t l e SF6 
�fain c o c k  
Ma n o me t er (hi g h  pres s u re) 
Red u c ing va l ve 
Ma n o meter ( l ow pres s u re) 
Red u cin g c o c k  
Sup p l y  c o c k  
Ho s e  L= SO F T  • 

Co c k  
Nipple wit h  c l a m p  n u t  
Chec k  va lve 
T-c oup l i n g  
Tig h t enin g c o ver 
Den sit y swit c h  (form s pa r t  

o f  t h e c irc uit -breaker p o l es) 
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P r e s sure va l u e s  for SF6 ga s f i l l i n g  
Di f fer e n t  ga s pr e s s u re s  c a n  o c c ur, d e p e n d i n g  o n  d iff ere n t  
requ i r e m e n t s  c o n c e r ni n g  t h e  low e s t a mb i e n t  t e m p e r a t u re . T h e  
filli ng pre s s ure a p p l i ca b l e  t o  t h e  c i r c u i t - b r e aker i s  g i ve n 
o n  the ra t i n g pla t e . 

Ta ble 1 

Fi l l i n g p r e s sure i n  PSI (a b s) 72 . 5  
a t  6 8°F give n o n  t h e r a t i n g  p l a t e  

F i l l i n g  p r e s s u r e  i n  PSI 
over pre s s u r e r e a d  o n  K- 5 

T e m p 
a t  g a s  
f i l l i n g, 

o
f 

1 04 6 3 . 8  
86 6 0 . 9  
68 5 8 . 0  
50 55.1 
3 2  5 2 . 2  
1 4  4 9 . 3  
- 4  46 . 4  

-2 2 43 . 5  

For ev ery fi l li n g  p r e s s u r e t h e r e  a r e  e s t a b li s h e d  s i g n a l  -
and i n t e r l o c ki n g  p r e s s u r e s  a t  w h i c h  t h e c o n t a c t s  i n  t h e 
de n s i t y sw i t c h e s  c l o s e  (a t a p r e s s u r e  d r o p ) . T h e  ex i s t i n g  
pr e s s u r e  l i m i t s  a t  680F a r e  give n i n  Ta b l e II . 

Tab l e  II 

Fi l li n g  pre s s u r e 
Si g n a l p r e s s u re 
I n t e r l o c k i n g  

pr e s s u r e  C a n d  
L ow e s t  t e m p e ra t u r e  

5 4 5 2  0 1 5E- 1 0  
P AGE 1 9  
LKK 8 5 - 0 1 - 2 5  

P SI ( a b s )  
" 

72.5 
6 5 . 0  

6 2 . 0  
- 4 0  
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F i g u r e  K 

3 4 5 

6 

2 
1 

K-l 

K-2 
K-3 

K-4 

K-S 
K-6 

T i g h t e n i n g  c o v e r  ( f o r  t r a n sp o r t  
o n l y -sah l I  b e  k ep t  fo r o v e r h a u l s ) 

Ch e c k  v a l v e  
De nsi t y  sw i t ch 
C a b l e  
Ca b l e  c l a m p  
T i g h t e n i n g sl e e v e  

The g r e a t e st p o ss i b l e  c l e a n l i n e ss sha l l  b e  o bse rve d a t  
m o u n t i n g  o f  t he d e ns i t y  sw i t c h e s .  The c l a m p  n u t s sha l l  b e  
t i gh t e n e d  w i t h  7 . SF t . -I b . 

Mo u n t  the c a b l e  K-4 b e t we e n  the o p e r a t i n g  d e v i c e a n d  the 
d e nsi t y  sw i t ch . Fa s t e n  t h e c a b l e  u n d e r  t h e  p l a t e  a t  the t o p  
o f  the f r a m e wor k . 

T i g h t n e ss Che c k  
A f t e r  m o u n t i n g  h a s  b e e n  c o m p l e t e d  a r o u gh c h e c k  sha l l  b e  
m a d e  w i th so a p y  w a t e r  o r  s n i f f e r  a r o u n d  the c o n n e c t iDn s  o f  
t h e d e nsi t y  sw i t ches . 

T h e  d e n s i t y  sw i t c h e s  sha l l  b e  r e a d  a f t e r  o n e  m o n t h , a n d  
a f t e r w a r d s a n n u a l l y .  
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El e ctr ica l jo in t co m p o u n d 
High v ol tage c o n d u cto r s  con s is tin g of a l u m in iu m  ba r s  or a l u m in iu m  
h ol d er s  fo r wir es c an ,  nfter b ein g tr eated w ith el ectr ic a l  jo in t 
com p o u n d , be d ir ectl y c o n n ecte d to th e ter m in al p l a tes of th e 
b r e a kin g u n its , wh ic h a r e  of a l u min iu m .  

I f , o n  th e o th er h a n d ,  c o p p er b a r s  or cop p er h o l d er s  fo r wir es 
a r e  u s ed ,  b im eta l l ic w a s h er s  m u s t  b e  m ou n t ed in t h e  jo in t. 
Bim eta lliic w as h er s  can , o n  r e q u es t ,  b e  d e l iv er e d  b y  ASEA Br o wn 
Bo v er i. 

T r e a tme n t  w ith e l e ctr ica l join t com p o u n d  s h a l l  b e  ca r r ie d  ou t in 
the fol l OWin g w a y :  

1 .  T h e  con ta ct s u r fa c es s h a l l  b e  cl ea n ed fr om g r ea s e  a n d  o l d  
jo in t co m p o u n d .  

2. T h e  s u r fa ces s h a l l  b e  b r u s h ed w ith a c l ean s teel b r u s h  or 
p o l is h ed w ith a n  em er y cl o th .  

3. I m med ia tely after w ar d s  th e fo ll owin g s h al l be c a r r ied ou t: 

- Alu m in iu m  s u r fac es s h al l  b e  coa ted with el ectr ic a l  jo in t 
com p o u n d  a r tic l e  n u m b er 1 269 00 1 2 - 2 0 2 .  

- Co p p er s u r fac es s h a l l  b e  coa ted with e l ectr ica l jo in t 
co m po u n d  a r tic l e  n u m b e r  1 269 00 1 2 -201. 

T h e  co m p ou n d  s h al l  b e  s tir r ed b efor e b ein g a p p l ie d  s o  t h a t  
m et a l g r a in s  a r e ev e n l y  d is tr ib u ted . 

4. Th e jo in t s h al l  b e  m o u n te d  to geth e r  with t h e e l ectr ical join t 
c om p ou n d  s til l th er e . 

5 .  An y s u p er fl u o u s  jo int co m p ou n d  s h a l l  b e  wip ed off . 

NOT E: Bim etal lic w as h er s s h a l l  b e  p la ced s o  th a t  th eir a l u m in iu m 
s id e s  a r e  tu r n ed towa r d s  a lu m in iu m  s u r fa ces an d their 
cop p e r  s id es tow ar d s  cop p er s u r fa ces or s ilv er - p l at e d  on es . 

El ec tr ic a l  jo in t c o m pou n d  s h al l  on l y  be u sed in fixe d jo in ts a n d  
s h al l  n ot b e  u s ed in s id e th e b r ea k in g  u n its . 
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Check prior to taking into service 

051 LOSlll 
PACE 20 (cont.) 
GBG 7- 1 8 - 88 

Before taking the circuit-breaker into service the following 
should be carried out: 

1. Check that the circuit-breaker and the operating device have 
been mounted according to the instructions in question. 

2. Check that all bolted joints involved in the mounting are 
tightened. 

3 .  Check that all the poles are in the correct open position. 
The hole F-8 shall be opposite the corresponding hole in the 
mechanism housing F-14. 

4. Check that the lock nuts in the. rod system are tightened. 

5. Check that the screws in the terminal blocks which have been 
involved in the mounting are tightened. 

6. Check that no transport damages have occurred to the operating 
device. 

5 4 5 2  0 1 5E-lO REV 1 
P A G E  21 
LBK 8 6 - 0 1 - 1 0  
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0 5 1L0 5 l11 
PAGE 2 1  
GBG 7 - 18 - 8 8  

7 .  Ma ke a vis ual c h e c k  th a t  th e o il da s h p o t  h a s n o t  le a ke d  o i l 
i n to th e o p e ra tin g d e v ice. 

8 .  Pla c e  a uxil ia ry to o l s , c ra n k , b o lts a n d  p in s  in th e ir h o l d e rs 
in th e op e ratin g d e v ic e .  

9. C o n n e c t  th e o p e ra ti n g  d e v i c e fo r re mo te o p e ra tio n f ro m  a 
p ro te c te d  p la c e  in c o n n e c ti o n  w ith g a s  f il li n g  a n d  tri a l  
o p e ratio n .  T h e  c o n tro l s w itc h e s  sh a l l  be i n  th e "Re mo te" 
p o s itio n .  

10. C o n n e c t  th e g a s fillin g e quip me n t  fo r fillin g fro m a 
p ro te c te d  p la c e .  

1 1 . Fil l in g a s p o le b y  p o l e  a n d  tri a l  o p e ra te th re e ti me s  i n  a 
p ro te c te d  p o s i ti o n i n  a c c o rd a n c e  w i th th e in s truc tio n s . 

12 . C h e c k  th e fun c tio n v a l ues o f  th e c irc ui t- b re a ke r: 

C l o s i n g time ms 

O p e n i n g time c o i l  I ms 
O p e n in g  time c o il I I  ms 

C- O ti me ms 
C h e c k  o f  th e l o w e s t  o p e ra ti n g  v o lta ge 

O p e n i n g  c o il I V 
O p e n i n g  c o i l  I I  V 
C l o s i n g  c o i l s  I a n d  I I  V 

C h e c k o f  e l e c tri c h e a te r  e le me n t  
C h e c k  o f  s e tti n g  o f  th e th e rmo s ta t  
C h e c k: 

F i ll i n g p re s s ure 
Al a rm l e v e l  (s e tti n g  o f  th e i n d i c a to r) 
I n te rl o c kin g l e v e l  (s e ttin g o f  the i n d ic a to r) 

13. T a ke th e c i rc uit- b re a ke r  in to s e rv i c e . 

5 4 5 2  0 15 E-I0 
PAGE 2 2  
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MAINTENANCE INSTRUCTION FOR HPL-BREAIERS 

I n f o-No. 
From/ Dat e  

0 5 1 L0 5 1 0 5  
GBG 5-1 0 - 8 8  

I n  th i s  instr u c ti on rec ommend ati o n s  are g i ven f o r  s e r v ic e, c a r e  
a n d  ma inte n a n c e  o f  o utdo or circ u i t-br eakers o f  t y pe HPL with 
SF6- g a s  as e xting u i s hing medium. 

Ta b le o f  c ontents 

GENERAL INSTR UCT IONS FOR R UNNING MAINTENANC E  

S t o r ag e  o f  b r eaker c o m p one n t s  b e f o r e erection 
In s p e cti on and ma i ntena n c e  o f  b r e akers 
In s p e cti on inte r v a l  
L i f e o f  t h e  b r e a k e r  
L i f e o f  t h e  c onta cts 
T i g htne s s  che c k  
E x te rna l c leaning 
L u b r i c ati o n  
R u st p r ote cti on 

GENERAL D IR ECTIONS FOR R E VIS ION 

Sec u r ity pre c a uti ons 
Ne c e s sar y e qu i pment 
Pr emi se s  
Emp t y i n g  o f  g a s  
Treatment o f  c o nta ct s u r f a c e s  
Prote cti on o f  c l e a n ed p a r t s  
Treatment o f  g a skets an d s e a l ing s u r f a ces 
G a s  f i l l i n g  
In s p e cti o n  b e f o r e  p utti n g  into o p era tion 

5 4 0 9  71 9 E- 1  REV 5 
BK 88- 0 1 - 07 
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0 5 1 L 0 5 1 0S 
P a ge 2 

GBG 5-10-88 

GENERAL INSTRUCTIONS FOR RUNNING MAINTENANCE 

Sto r a g e o f  breaker c ompo nents bef o re erectio n 

Breaker s intended f o r  outdoor o per atio n a r e.gener a l l y  
deliv ered i n  u nits w hic h a re dete rmined by mea n s  o f  
tra n s p o r t .  Bef o re erectio n ,  these u nits sh a l l  be sto r ed 
in d o o rs o r  u nder a r o o f  a s  l on g  a s  p o s sibl e .  I f  the units 
wil l be sto red o u tdo o r , they mu st be bl o cked u p  to prevent 
them f r om sta n d ing in  w a ter po o l s . With o utd o o r  stor age 
u n der l o n g  time , the u nits s h a l l  be c o v ered wi th ta r p a u l in 
a n d  the h eating el ements o f  the o perati n g  mec ha nism a nd 
c o nt r o l  c a binet sha l l  be c o n nected . 

Inspection a n d  ser vice o f  breakers 

I n  o r der to maintain a g o o d  f u n ctio n  du rin g a l o n g  time , the 
breaker s ha l l  be i n s pected at reg u l a r  inter v a l s  a n d  i f  
necessa r y  be c leaned , lubricated a n d  revised . 

A s  the o perating c o n d ition s  - o peratin g r a te ,  b reaking 
c u r rent , c l imate - c a n  v a r y  for  v a rio us breakers , it i s  
dif fic u lt t o  give d efinite d i rection s  a b o u t  in s p ectio n 
inter v a l  a n d  the extent o f  the maintena n c e .  

T h e  given inter v a ls a re there f o re rec ommen ded g uiding 
va l ues ,  p r o vided that the sho rter time is v a l id fo r br e akers 
o perat i n g  u n d er h a r d  c o ndition s ,  in  a tr o pic a l  c limate o r  in 
a st r o n g l y  h umid a lt .  p o l l uted atmo s p here a n d  the l o n g  time 
i� v a lid f o r  b reakers o per ati n g  u n der light c o n d itio n s  a n d  
in a mil d  c l imate . 

The u s er c a n , by mea n s  of the result d u rin g the ins pectio n ,  
d ecide if the inter v a ls c a n  be l o n ger o r  ha s to b e  
s h o rtened . 

I n s pection inter v a l  

I nter v a l 
1-2 yea r s  

Mea s u res in  c o n nectio n with inspecti o n  
A) Vis�l e xamin atio n of the c o nditi o n  of the 

breaker to gether with a c heck o f  the g a s 
p ressu r e ,  ins u l ators , o pe r a ti n g  mec ha n isms 
a n d  heating elements . 

I f  neces s a r y  l ubric atio n a nd c l ea n in g . 

T he breaker is tria l o pera ted a few times . 

Rema rks: With the first inspectio n ,  the bo l ted 
joints on the breaker a nd o peratin g 
mec h a ni s m  sha l l  be tig hten e d  u p .  All the 
wiring jo i nts in the termin a l  b l o cks of the 
o peratin g mec ha nism sha l l  be retig h ten e d .  
It is n ot necessa r y  t o  repeat t his 
tig htenin g ,  o n l y  a fter big ger o ve r h a u l s . 

5409 719E-l REV 2 
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OS 1 L05105 
P a g e  3 
GBG 5- 1 0-8 8 

6-8 years B) The me asures a s  mention e d  u n d er A a n d  besi des: 

Removal of in s pec tion l o c k s  in ord er tha t a l l  
t he me cha nism parts are a c c essi b l e  for c l e aning, 
rust pro t e c t ion a n d lu bri c a t ion . 

Oi l l e ve l chec k i n  the d a s h po t s .  If n e c e ssary 
tou ch- u p  p a i n t in g . A c he c k  t ha t t he f u nc t ional 
va l u es of t he brea ker s t i l l are wi t hin the 
limi t s .  

1 2 - 1 6  years C )  The m e a s ures m e n t i on e d  u n d er A & B a n d  besides: 

A n  e x cha n g e  of the worn part s in the o p era t i n g  
sys t e m  a n d  opera t i n g  m e c h a n i s m .  

A l ter n a t ive i n s p e c t ion a c cord i n g  to poi n t  C 
a f t e r  2000 o p e ra t i o n s .  

Life o f  the brea k er 

On t he con d i tio n  t ha t the rec omm e n d e d  i ns p e c tio n  i ntervals 
a n d  me as u res are m a i n t a in e d , the l i f e  of a n  HPL b re a k er wi l l  
b e  very lo n g .  

Ne x t  pOin t tha t s e c ure � long l i f e  � be n a m e d: 

1 )  The b urnin g of f of the arcing co n t a c t s  i s  s m a l l .  

2 )  Every br e a k i n g  e l em e n t  i s s u p p l ied wit h  dryin g a ge n t 
t ha t a t  l e a s t  m e e t s  the l ife o f  the bre a k e r .  

3) The b e arin g s  in the ga s fi l l e d  s p a c e  are ma i n t e na n c e  
f re e . 

4) The s eali n g s  are a c hieve d by d o u b l e  O-ri ngs 

The fir s t c a u s e  t o  o p e n  a b re a ki n g  ele m e n t  is wi t h  
s u sp e c t  io n o f  h e avy b urn t arc in g  con t a c ts a s c ert a i n e d  
l e a k a ge or a s c ert a i n e d  m e c ha nic a l  fa i l ure . 

O p e n i n g  of a bre a k i n g  e l eme n t  requ i r e s  sp e c i a l  pre c a u t io n s  
a n d  s hal l on ly b e  don e  b y  a q u a l ifi e d  me cha nic .  

5409 7 1 9E-l REV 2 
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Li fe of th e c ontac ts 

05 1 L05 1 05 
Pa g e  4 
GBG 5- 1 0-88 

The subjoi n ed d i ag ram shows the number of i n terruption s a s  
f unc ti on of the b rea k i n g  c urrent that the c onta c ts of a n  
HPL- brea ker c a n  ma nage before the b urn i ng b ecomes that heavy 
that they w i l l  have to be c han g ed . 

Number of i n terruption s  

5000-

2000-
1 000-

500-

200-
1 00-
50-

20-
10-

2 345 1 0  

Brea k ing c urrent KA 

20 30 40 50 HPL- A 

Number of i nterruption s  b etween two revi s i on s a t  d i f f erent 
brea k i n g  current level s .  

Ex : The breaker man ag es 20 i n terrupti on s at 40 KA brea k i n g  
curren t. 

T i g htnes s chec k 
The brea k ers are prOVi d ed wi th den s i ty mon i tor swi tch es 
(-temp erature c ompen s ated pressure aaug es) .  

Every d ens ity mon i tor swi tc h i s  provi ded with a n  alarm 
c ontac t whic h g i ves an elec tri c a l  si g n al if ab n ormal leakag e 
should a p pear. 

A new or a revi s ed breaker should be ti g htness c hecked by 
mean s of read in g the den sity mon i tor. after ap proxi mately 1 
mon th and a f terwa rd s wi th a 1- 2 years i nterval. 

External c l ea n i n g 

The i n aul a tors of the bres k er shall be clean ed from sal t an d 
d i rt d epos i ti ons tog eth er with the clea ning of th e other 
i nsulators i n  the sub s tation. The time interval for this 
c lea ni n g  w i ll be fixed b y  the p ollutin g at.os phere . 

A l l  the HPL brea kers are "wa sh- p roof" that i s  to say that 
the brea k ers c a n  be c lean ed by mean s of ri n s i n g with water 
w i thout mois ture p en etrati ng i n to the breaker an d d amag i n g  
vi ta l  parts. 

5409 719E-l REV 3 
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051L05105 
Page 5 
GBG 5-10-88 

Lubrication 
For lubrication, the lubricants recommended in manual shall 
primarily be used. This is especialAy important in cold 
climates with temperatures below -13 F. 

The bearings of the breaker and operating mechanism are 
lubricated with grease G and they normally do not need 
lubrication before the larger revisions. Plain bearings in 
mechanism details as arms, links and link gears are 
lubricated with grease G at delivery and assembly. These 
bearings shall be regularly lubricated with a few drops of 
oil B. For the lubrication of O-ring sealings see: 
" Treatment of sealings and sealing surfaces". The teeth in 
the g ear shall be lubricated with grease G, that will be 
painted on in a thin layer. 

Note: During the lubrication of the operating mechsnism 
great care must be taken that no grease or oil can 
penetrate into the sliding clutch. 

The dashpots are at delivery filled with oil D. 

The closing dashpots in the newer operating mechanisms are 
filled with oil S (Silicone oil). On these dashpots, the 
cover is stamped "SHe 

Rust protections 

Note: 

Some parts of the mechanism in the operating mechanism are 
made of steel and are surface treated by means of manganese 
phosphatizing and rust protected by dipping in oil. This 
applies for catches, gear wheels and details in the link 
gear. The big closing - and opening springs are rust 
protected by painting with two component paint. Besides, 
before deliyery a thin layer of rust protecting grease is 
sprayed over. the mechanism of the operatinl mechanism. In 
spite of the good rust protection minor corrosion will occur 
after some years, especially when the breaker is standing in 
strong corrosive surroundings. The rust stains shall be 
removed and new rust protection shall be painted or sprayed 
on. As rust protection grease G or Tectyl 506 (art. no. 
1241 0011-108) is recommended. 

Tectyl 506 develops after drying a waxlike protection film 
and may not be sprayed into the bearings and catch 
mechanisms or onto gear wheels and chains. During a rust 
protection treatment the sliding clutch in the operating 
mechanism shall be protected against penetration of rust 
protective means. 

5409 719E-l REV 5 
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GENERAL DIIECTIOIS FOR REVISION 

05 1 L051 05 
P a g e  6 
GBG 5- 1 0-88 

When the con ta cts have been s ubjected to the ma xi mum 
allowable elec tric al stres s (see "li fe of the c on tact s "). 
the brea ker sha ll be revi s ed - that is t o  say d i sma n t lin g .  
clea n i n g  and c ha ng e  of con tac ts . 

For i nterven t i on i n  t he breaker wi th for example revi s i on 
a n d rep a i r  work the followi n g  g en eral d i rect i on s  are g i ven : 

Sec urity p reca uti ons 

Close d own of lh! b reaker for revi s i on 

1) Put th e brea k er i n  the open pos i ti on .  
2 )  D i s con nect a n d earth the hig h volta g e  s i de .  
3) D i s charg e  the clos i n g  a n d  open i n g  s p ri n g s  b y  mea n s  of 

the i nterrupti on of the motor curren t a n d  doi n g  a c lose 
open operati on . 

4) I n terrupt the operati n g  c urrent a n d  i f  need ed even the 
heati n g  c urren t .  

Emptyi n g  o f  � 

Work on the i n s ulators of the breaker or li ve pa rt s  a s  well 
a s  tra n s p ort an d d i smoun ti n g  of complete brea k i n g  poles from 
the frames ma y not be done before the break er is emp t i ed 
t i ll a ma xi mum pres sure of 1 8  PSI a b s . F or the open i n g  of a 
norma l pres s uri zed volume - for exa mple a brea kin g element , 
t he volume s h all be empti ed completely till a tmos p h eric 
pres s ure. See un d er cla use "emp tyi n g  of ga s "  (page 8). 

I f  the g a s  of a brea k er, that ha s been i n  operation a nd ha s 
been break i n g  current. will be empti ed in t o  t he f ree ai r, 
thi s s hall be d one through a dust a n d  ab s orpti on f i lt er. 
Emptyin g  s h all be done outd oor an d on g round level. T h is i s  
a lso ap plica b le to n i trog en in t he c a se that n i t rogen has 
been us ed for interna l  c lean i n g  of t he breaker tha t  wi ll b e  
revi s ed .  
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051LOSI05 
Pag e  6 (c on t . ) 
GBG 5-10-88 

Cleani ng and waste di spos al 

T h e  d ecompos iti on prod uc ts whi c h  are formed in the breaki n 8  el emen ts 
are i n  combi n ation w ith humi d ity corros ive and can c ause ski n- eye­
and mucous membran e i rri tati on . With the openi n g  and i n ternal 
c l eaning of th e breaker, a close f i tted dust mas k w i th a fi l ter 
agai n s t  fi ne d ust and ac i d  gases, protec tive plastic or rubber g l oves 
and a l ong s l eeved overal l s hal l be used . 

The d us t  (d ecompos ition prod uc ts ), that i s  formed in the breaker, 
sh al l be s ucked up w i th a vac uum cl eaner prov i d ed with a dust fi l ter 
and w i ped of f w i th a c l oth that i s  s p r i n kled with tri c h l oroethane or 
tol uol . 

Al l the d ust as well as the us ed abs orption ag ent i8 stored i n  a 
s ealed contai ner and i s  d i s posed of as c hemi cal waste ac c ord i n g  to the 
val i d  provis ions . D uring was te d i s posal and han d l in g  with 
decom pos ttion products, i t  i s  neces sary to wear p rotecti ve 8loves . 

Drying c loth s ,  protecti ve g l oves and vacuum c l ean er bag s  shall be 
ri ns ed carefull y with p l enty of water . 

5409 719El REV 
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Fillina � � 

051L05105 
Page 7 
GBG 5-10-88 

Due to eventual transport damage on the insulators, the gas 
filling and trial operation of a circuit-breaker that has 
been dismantled for revision or transport shall be done from 
a protected place or at a distance of at least 50 Ft. 

Environmental aspects 

Unused SF6 gas is non poisonous, non smelling and colorless. 
It is heavier than air and with substantial outflow it 
gathers easy in low situated spaces like cable trenches, 
tanks and such. 

With large amounts of SF6 in these spaces, there is a risk 
of suffocation due to lack of oxygen. 

Necessary equipment 

In order to be able to do the revision in the shortest 
possible time, it is necessary that all the equipment and 
the replacement parts are available before the start of the 
work. 

Tools: 

A normal tool kit with torque wrenches (7.5-220 Ft-1b) 

Lifting equipment and slings. 

Special tools as prescribed in the overhaul instructions of 
the breaker. 

Gas treatment equipment for evacuating, cleaning, 
compression �nd storage of used SF6 gas together with 
instruments for pressure and vacuum monitoring. 

Personal security equipment 

Close fitting dust mask 

Long sleeved overall 

Protective plastic or rubber gloves. 
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051L05105 
Page 7 (cont.) 
GBG 5-10-88 

Cleaning equipment 

Vacuum cleaner with plastic mouthpiece and fine dust filter. 

Steel brush for copper and aluminium contact surfaces. 

Trichloroethane or Toluol for the cleaning of internal surfaces. 

Acetone for the removal of traces of glue 

Lint free rags. 

Strong plastic foil and plastic bags to prevent penetration of 
moisture and to protect cleaned parts until the assembly. 

A storage contain�r for disposal products and used absorption filters. 

5409 719E-l REV 2 
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Pr emis es 

Spa r e  pa rts 

05 lL05105 
Pa g e  8 
GBG 5-10-88 

S ets o f  c onta cts, gaske ts, absorbent container, g l u e, 
lub r i cant. ant i c o rrosive agent . SF6 g as and Ni tro g en . 

l!..!.! equ ipmen t 

R e c o r d ing drum or os c i l l o g ra ph f o r  the reg istrat i on o f  
damping c u r v es of  the o p e r ating m e chanisms . 

Measu r ing de v i c e  for functional ti mes and r esist ance. 

Sni f f e r  o r  soap  w a t e r  for ti ghtness check . 

Opening o f  bre a kers or breaking elements sha l l  be done 
ind o o rs in a dr y and c l ean surro unding .  

Pro v iding the weath e r  is s t ab l e  an d g i ves indo o r- l i k e 
w o rking c ond i t i ons, the br eak ing e l ements can b e  dismounted 
o u tdo o r, t rans p o rt e d  to and re v ised in a smal l er worksh op . 

W i th the l arg er HPL-brea k e rs, tha t  a r e  prov ided w ith a gas 
t i ght join t b etween bre a k in g  e l ement and post ins u l ator s, i t  
is p ossib l e  t o  d ismo unt the b r eak ing e lement onl y  f o r  
r e v i s i on. Thi s  sh a ll not b e  done und e r  rainy c on d it i ons . 

A br eaking e l ement shsll under no c ond it i on b e  opene d  d u r ing 
rain o r  uns t able weathe r, not even when th e a i r  h umidity is 
80% or h i ghe r .  

Emp t y in g  o f  gas 
Th e b r e a k e r  is e vac ua ted by me ans of the g as treatment 
eq u ipment, that pur i f i es and comp resses the g as, so that i t  
can b e  rea p pl i ed . 

Aft e r  the eva c ua t i on, the brea k er is f i lled with n it r o g en u p  
t o  a t mos phe ric p ressure a fter this evac u ated a g ain. I n  th is 
way the e v en t u al fre e  dr i f t ing dust in the bre a k er is 
r emo v e d .  

Fin ally the brake r i s  fill e d  a g a in wi th d r y n it r o g en up ti l l  
atm osph e r i c  p r ess ure a f t e r  wh i ch i t  is ready f o r  dismo un t ing 
an d trans p o r t  t i l l  the worksho p .  

If work on the c i r c u it-b r e a ker only a f f e cts the o u tside of  
the b r e a k e r, for examp l e  c l eaning o f  th e insula t o rs, it is 
s u f f i c i en t  t o  empty the br e a k e r  down to a p r essur e  o f  18 PS I 
abs . A f t e r  th e w o r k  is d one, the bre a k e r  is r e f ill e d  u p  to 
the no rmal working p r essu r e. 
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Treatment of contact surfaces 
When the breaking elements are dismantled, the contacts 
shall be treated according to the following directions. 

Silvered contact surfaces 

Silvered contact surfaces shall be cleaned, if necessary, 
with a soft cloth and solvent (trichloroethane). 
Steel brushing or grinding is not allowed. 

Copper surfaces 

Copper surfaces shall be clean and oxide free. If 
necessary, they shall be cleaned with cloth and solvent 
(trichloroethane) or steel brushing. After steel brushing, 
the surface shall always be cleaned from loose particles and 
dust. 

Aluminium surfaces 

Aluminium contact surfaces shall be cleaned with steel brush 
or emery cloth. Directly afterwards the surface is very 
thoroughly cleaned from particles and dust with a dry cloth. 
After this, a thin layer of vaseline is applied. This shall 
be done wi thing 5 minutes after the cleaning. The joint 
shall be assembled within 15 minutes. 

Moving contact surfaces 

Silvered: Cleaned, if necessary, with soft cloth and 
solvent (trichloroethane). No steel brushing. 

Non silvered: Cleaned as silvered surfaces, can be steel 
brushed. After steel brushing they shall be thoroughly 
cleaned from loose particles and dust. 

Lubrication: 
05lL05103 -
of the male 
superfluous 

Lubricant - Grease K according to information 
is applied in a very thin layer on the surfaces 
contact and the puffer cylinder. The 
grease is carefully removed. 

Protection of cleaned parts 
If the circuit-breaker is not assembled directly after the 
cleaning of the included parts, they shall be protected 
against contamination by storage in plastic bags. 
The insulators shall be protected by a strong plastic film. 
which is fastened over both ends. 
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T r e a tment o f  gask e t s  a n d  seal i n g  s u rf a c es 
Wi t h  re assem bly of t he br e a k e r. all t h e  gask e t s  sh all b e  
r e pla c e d  b y  n ew o n es .  

G e neral 

O- r i n g  g r o oves in this type of br e a k e r  a r e  less d e e p  t h a n  
n o rmal st a n d a r d . 

S e al i n g  su r f a c es a n d  O- r i n gs shall be spa rsely g r eas e d  t o  
ac c omplish a b e t t e r  seali n g  a g a i n st t h is s u rfa c e  a n d  a t  t h e  
same t i m e  p r o t e c t ing i t  ag a i n s t  cor r osi o n . S u p erflu o us 
g r ease t ha t  c a n  pen etrate i n to t h e  b r ea ker ma y no t a ppe a r . 

The su r f a c es o f  t he flan g e s  ou tsi d e  t h e  outer O- r i n g  a r e  
c o a t e d  w i t h  c o r roaion p r e ven t i n g agen t. a d apt e d  t o  t h e  
.c � u a l  ma t e r i a l  of the fla n ge .  

Ma t e r i al f o r  de- g r e asi n g  a n d  clea n i ng: 
T r i c lo r o etha n e  a r t .  no . 1 1 7 7 1 0 1 6 - 6 1 1 .  

Ma t e r i al f o r  g r eas i n g  o f  O- r i n gs a n d  n i t r i t e r u b b e r  i n  
s t a t i c  seal i n gs; 
G r ea se G. see i n f o rma t i on 05 1 L05 1 03 

Ma t e r i al f o r  g r e a sing o f  O- r i ngs a n d  n i t r i t e r u b b e r  i n  
movi n g  seali n g a: 
G r ease G. see i nfo rma t i o n  0 5 1 L05 1 03 

O- r i n gs o f  EPDM r u b b e r  (n o rmally n o t  used i n  HPL) shall b e  
g r e a s e d  w i t h  g r ease G. 

Mate r i al f o r  t h e  solu t i on of con t a c t glu e: 

Ac e t o ne. art. n o . 1 0 1 4- 40 1 

Ma t e r ial f o r  r ust pr ote c t i o n  of u n t r ea t e d or p h o spha t ized 
s t e el :  
Valvol i n e  Tec t yl 5 0 6. A r t . N o. 1 24 1  00 1 1 -108 
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C l e a n i n g a n d c h e c k i n g  

Tog e t h e r  w i t h  t h e a s s e m b l y  a l l  t h e  s e a l i n g  s u r f a c e s  s h a l l  be 
c l e a ne d , d e g r e a s e d  a n d  c h e c k e d . O- r i n g  g r o o v e s  are n o t  
a l l o we d  t o  h a v e  t r a n s v e r s e  s c r a t c h e s . P o t e n t i a l  sm a l l  
s c r a t c h e s  i n  t h e  s e a l i n g  s u r f a c e s  c a n  b e  r e mo v e d  w i t h  f i n e  
eme r y  c l o t h .  Po l i s h i n g  s h a l l  b e  d o n e  i n  t h e  d i r e c t i o n  o f  
t h e  s e a l i n g  l i n e  a n d  n e v e r  a c r o s s . 

A s s e m b l y  o f  s t a t i c  a n d  m o v i n g  s e a l i n g s  

C l e a n  a n d  c h e c k  t h e  s u r f a c e s . No s c r a t c h e s  o r  o t h e r  s u r f a c e 
d a ma g e s  ma y b e  f o u n d  a c r o s s  t h e  s e a l i n g  l i n e  a n d  wi t h  a x i a l 
m o v e m e n t  n o  s c r a t c h e s  o r  o t h e r  s u r f a c e  d a ma g e s  ma y b e  f o u n d  
a c r o s s  t h e  d i r e c t i o n  o f  t h e  m o v e me n t . O- r i n g s  a r e  c a r e f u l l y  
g r e a s e d  w i t h g r e a s e  G .  

Ga s f i l l i n g  
A f t e r  t h a t  t h e  b r e a k e r  h a s  b e e n  r e - e r e c t e d , a f t e r  r e v i s i o n  
o r  r e p a i r , i t  s ha l l  - b e f o r e  t r i a l o p e r a t i o n  - b e  f i l l e d  
w i t h  S F 6- g a s . S e e  t h e  v a l i d  e r e c t i o n  ma n u a l . 

E v a c u a t e  t i l l  a p r e s s u r e  o f  I m b a r  a n d  c o n t i n u e  w i t h  p u m p i n g  
a t  l e a s t  1 h o u r  f r om t h e  m o me n t  t h e  p r e s s u r e  o f  1 m b a r  i s  
r e a c h e d . 

B r e a k  o f f  t he e v a c u a t i o n  a n d  f i l l  t h e  b r e a k e r  w i t h  d r y , 
c l e a n  n i t r o g e n  u p  t i l l  a t mo s p h e r i c  p r e s s u r e . L e a v e  t h e  
b r e a k e r  a l o n e  f o r  a f e w  h o u r s . 

E v a c u a t e a g a i n  t i l l  a p r e s s u r e  o f  1 m b a r  a n d  f i l l  t h e  
b r e a k e r  w i t h c l e a n  S F 6  g a s  u p  t i l l  t h e  n o rma l wo r k i n g  
p r e s s u r e . 

O b s e r v e  t h e  s e c u r i t y  p r e c a u t i o n s  f o r  g a s  f i l l i n g . 
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NOTE : 

0 5 1 L0 5 1 0 5 
Page 1 2  
GBG 5- 1 0- 8 8  

Be f o re f i l l i n g  the f i ll i n g  ho s e  shall b e  caref u l l y  c lea ned 
f r o m  c o nta m i n a ti o n  and hum i d ity by a l lo w i n g  s w e a k  n itr o gen 
o r  S F6-gas str e a m  to f l ow thr o u gh the hose f o r  at leas t 3 
m i n utes . 

Fill i n g  h o s e s  sha l l  be sto red s u ch .  tha t they a r e  n ot 
ex p o s e d to hum i d i t y  and c o ntam i n ati on. The y  shall n ot be 
u s e d  f o r  other p u r p o ses . 

In s pect i o n  b e f o r e  p utti n g  i n t o  o perat i o n  
Ti ghten all the sc rew an d bolt j o i nts a n d  term i n a l  blo c k s  
that ha ve b een a f fected d u r i n g  the rev i s i o n .  

C l o s e  an d o pen the b reaker slowly b y  ha n d-c ran k i n g  the 
o p e r ati n g  mechan i sm ( see i n str u ct i o n  for  the o perati n g  
me chan i sm ) . Chec k d u r i n g  thi s  o p e rati o n  that the li n k  
s y stem m o v e s  c o r r e ctl y a n d  that the mecha n i sm i s  c o r r e ctl y 
a d ju s te d i n  the o p e n  p o s i t i o n . 

O perate the b rea ker a b o ut 1 0  t i m e s  wh e r e  the f i r st three 
o p e r ati o n s  sha l l  be d o n e  f r om a shelter e d  pla ce o r  at a 
d i sta n c e  o f  at l ea st 5 0  Ft. f r o m  the b r eaker . 

The ti ghtne s s  i s  check e d  u s i n g  a s o - called " s n i f fer " o r  s oap 
water ar o u n d  a l l  the f lan ges and c o v e r s  tha t  ha v e  been 
d i sas s e m b le d .  

The b rea k e r  sha l l meet the vali d f u ncti o n a l va l ues w i th o ut 
l a r ge d ev i ati o n s. 
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INSTR UCTIONS FOR OV ER HAUL 

I nfo- No . 0 5 1LO S 1 1 2  
From/Date C 8C 7 - 18 - 8 8  

FO R S F 6  C I R CU I T-BR E A K E R S  T Y PE H PL 3 62- 5 5 0/25 82-3 1B2 

A N D  CA P A C I TOR S W I TCH T Y P E  I IPL 14 5 - 24 5 /2 4 5 - 5 50/2 5 8 1- 3 1B l  

L I ST O F  CO N TE N T S  

G eneral Page 2 

D ismounting of b r eaking unit 4 

Dismantling of b r eakin g unit 6 

Chang ing of contacts 10 

Uppe r cur r ent collector 10 

Lowe r cu r r ent collector 1 1  

Puffe r 12 

Upper mechanism 14 

Mountin g ot breakin g unit 16 

R enovation of suppo rt insulator with lower 
mechanism housin g and t rippin g d ev i ce 18 

Dismountin g of suppo rt insulator 18 

T r ipping d evice 20 

R enovation of support insulator 22 

R enovation of mechanism 24 

Mountin g after renovation 2 5  

E r ection of ci r c u it-breake r an d 
start-up test 

5 409 7 20E- 4 R EV 1 
LBK 8 6 - 0 6 - 16 
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General 

0 5 l L0 5 1 1 2 
P A G E  2 
G OG 7- 1 8- 88 

H PL- B circuit-br,aker for hig her volta ges than 2 45 kv and 
H PL - D  circuit-breakers with e x tra high insulation to earth -
for e xample some types of capacitor switch - are , for 
reasons of conveying tec h ni q ue , usua l l y  d e l ivered with t h e  
breakin g unit dismounted. 

The break i ng un i ts and support insulators have been f i lled 
with g as prior to transport , and in order to make such 
transport possible , the joint between these components is of 
spec i al g as-ti g ht construction. Owing to this 
gas-ti g hten i n g  the breakin g units need only be d i smounted 
for inspection at an overhaul. 

F i g ure A s h ows some examples of H PL - D  circuit-breakers with 
g as-ti g h t  transport joints between the brea k ing units and 
the support insulators. 

Before the circuit-breaker is dismantled , and while work is 
in prog ress , our maintenance instructions 5409 7 1 9E- I s h ould 
be read throug h  and followed. 

We wish to d raw special attention to the applicable safety 
and g as hand l i n g  re gulations. 

Prior to dismountin g ,  the f unction values of the 
circu it-breaker shou l d  be checked and record ed. 
Considera ble deviat i ons from the recommended values indica te 
that something must be checked with special care at future 
o v erhauls. 

5 4 09 7 2 0 E - 4  
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0 5 1 L 0 5 1 1 2  

P A G E  3 
G BG 7 - 1 8 - 8 8 

1 HPL 1 45 -245 /245 -550/2581 -31 81 
capac i t o r  ,w i t c h 

�.-.•. -� .. _ - " 0  . - • 

. _:-_ _  I . _ . _ . 

.- ��-.� 

� 
� 
I I ! 

11 HPL 362 -550/2582 -3182 

F i gu re A 

D i f feren t v a r i an t s  o f  t he I I P L  c i r c u i t - b r eaker w i t h  ga s-tigh t 
t r a n s por t j o i n t s  u nde r t h e b reak i n g  u n i t s .  
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Dismounting o f  breaking unit 
The parts named in these instructions : 

Disc B-4 
Screw B -5 
Guide B-6 
Lock wa sher B-8 
Tra nsport cover C- 3 
Transport cover C-7 

0 5 lL0 5ll2 
P A G E 4 
G nG 7- 1 8 - 8 8  

A s  well a s  the necessary srews and O-rings a ccompany the 
circuit-breaker on delivery f rom A S E A  Brown Boveri and 
shou l d ,  accord ingly, be ta ken care o f  at assembly o f  the 
circuit-breaker, so tha t  they c a n  be used a t  f uture 
overhauls . 

Working procedure: 

1. Disconnect the circuit-brea k er and empty out the gas in 
accordance with instructions in 0 5 1 L0 5 1 0 5. 

2. Crank the operating device slowly towards the closed position 
until the dimension L = 5 . 4 "  for the operat i ng arm B - 2  in the 
mecha nism housing B - 1 is obtained . 

The w a y in which slow operation is carried out is described 
in th� instructions for the operating device . 

3 .  Block the mechanis m  in this position b y  means o f  mounting the 
disc B - 4  under the tripping device B - 3  and screwing in the 
screw B- 5 with the guide B- 6 against the l ower end of the 
pull rod in the tripping device . 

4 .  Dismount the cover B- 7 f rom the mecha nism housing under the 
brea king units - the f igure shows a T -bre a k ing unit, but 
there is als Q a similar cover on the f lang e under a vertica l  
brea king unit . 

5 . Mount the lock wa sher B - 8 ,  which sha ll keep the conta cts in 
the brea king units in the correct position . 

6 .  Remove the -retaining ring B- 9 and the pin B- 1 0. 

7 .  Prepare f or li fting the brea k ing unit b y  mea ns o f  mounting 
the lif ting strap B - 1 1 on the T -brea k ing unit accor d ing to 
f igure B or placing a li fting stra p  around th e upper part o f  
the vertical unit . 

8. Loosen the mounting screws B - 1 2  from the support insulator 
a nd li ft the breaking unit up with care . 

5 4 09 7 20E-4 
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12  
1 3  

L 

V i ew  of me c h an i sm 

hou s i ng from t h e  
other s i de 

5 4 0 9  7 20 E - 4  
PAGE 5 
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F i g u re a D i smo u . .  t i n g  of brea k i n g  u n i t 

B - 1 
8 - 2 
8 - 3 
8 - 4  
8- 5 
B - 6  
B- 7  
8 - 8  
B - 9  
8 - 1 0  
8- 1 1  
D - 1 2  
8 - 1 3  
D - 1 4  

Mecha n i sm hou s i n g  
O pera t i n g  a r m  
T ri p p i n g d ev i c e  
D isc 
S crew �1 l 6  x 80 
G u i d e  
Cover w i t h two O-ri n gs 6 4 . 5  x 3 
Loc k washer 
Re t a i n i n g  r i n g  
P i n  
L if t i n g  s t ra p 
S c rew M 1 2 x 5 0  
W asher 1 3  x 2 4  x 2 

N u t  M 1 2 
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PAG E 6 
G nG 7- 1 8 - 8 8  

9 .  As so o n  a s  possi b l e . m o u n t  t h e  c o v e r  C- l l .  t h e t r a n sp o r t  
c o v e r  C - 3  a n d  t h e t r a n s p o r t  c o v e r  C- 7 w i t h  r e s p e c t i v e  
O- r i n g s . 

1 0 .  P l a c e  t h e T- b r e a k i n g u n i t o n  a n  a p p r o p r i a t e  t r a n s p o r t  base -
F i g u r e 0 - so t h a t  i t  c a n n o t  t i p  o v e r  d u r i n g  t r a nsp o r t . 

V e r t i c a l  si n g l e  u n i t s c a n  be c a r e f u l l y  l a i d  d o w n  a n d  
t r a n s p o r t e d  i n  a h o r i z o n t a l  p o si t i o n . i n  w h i c h  c ase t h e y  
sh o u l d  b e  p l a c e d  o n  r u b b e r  o r  c e l l u l a r  p l a s t i c  so t h a t  t h e 
i n su l a t o r s a r e n o t  d a m a g e d . 

1 1 .  F i l l  S F 6  o r  n i t r o g e n  g a s  i n t o  t h e supp o r t i n s u l a t o r s w i t h  
m e c h a n i sm h o us i n g  t o  a p r e ssu r e  o f  1 8  PS I a bs .  

1 2 .  T r a n s p o r t  t h e  b r e a k i n g  u n i t s  t o  t h e  f a c t o r y  f o r  o v e r h a u l . 

D i sm a n t l i n g  o f  b r e a k i n g u n i t  
D i sm a n t l i n g  a n d  m o u n t i n g  w i l l  b e  g r e a t l y  f a c i l i t a t e d b y  p l a c i n g  
t h e u n i t  o n  a m o u n t i n g d e v i c e  E- 2 w i t h  m e c h a n i sm f o r  o p e r a t i n g  
t h e c o n t a c t s .  T h e  d e v i c e f i ts b o t h  t h e  T- u n i t  a n d t h e v e r t i c a l  
u n i t .  

I n  o r d e r  t o  p r e v e n t  m o i s t u r e  i n  t h e  a i r  f r o m  c o m i n g  i n t o  
p r o l o n g e d  c o n t a c t  w i t h  t h e d u st i n  t h e b r e a k i n g  u n i t s t h e w o r k  o f  
d i sm a n t l i n g  a n d  c l e a n i n g  sh a l l  b e  p l a n n e d  s o  t h a t  i t  c a n  b e  
c a r r i e d o u t  q u i c k l y  a n d w i t h o u t l o n g  i n t e r r u p t i o n s . 

D u r i n g  c l e a n i n g . o v e r a l l s a n d  p r o t e c t i v e g l o v e s sh a l l  be w o r n . 
At o p e n i n g  o f  t h e b r e a k i n g  u n i t . a n d  i f  t h e  d u s t  r i ses . a 
p r o t e c t i v e  m a sk sh a l l  a l so b e  w o r n . 

As t h e b r e a k i n g u n i t  i s  g r a d u a l l y  o p e n e d  t h e  p o w d e r  - l i k e  w a s t e 
p r o d u c t s  i n  t h e u n i t sh a l l  be t a k e n  c a r e  o f  - f i r s t  w i t h  a v a c u u m 
c l e a n e r  a n d t h e n  b y  m e a n s  o f  t h o r o u g h  c l e a n i n g  o f  d i sm o u n t e d  
p a r t s .  I t  i s  p a r t i c u l a r l y  i m p o r t a n t  t h a t  a l l  se a l i n g  su r f a c e s 
s h a l l  b e  c a r e f u l l y  c l e a n e d . C l o t h s m o i s t e n e d  w i t h  t o l u o l  s p i r i t s 
o r  t r i c h l o r e t h a n e  sh a l l  be use d f o r  c l e a n i n g . 

I f  t h e  o v e r h a u l  w o r k  t a k es a l o n g  t i m e  - m o r e  t h a n  o n e  d a y  -
c l e a n e d  pa r t s sha l l  b e  p r o t e c t e d  f r om d u st b y  b e i n g  p a c k e d  i n  
p l a s t i c  b a g s .  I n su l a t o rs sh a l l . a f t e r  i n t e r n a l  c l e a n i n g . b e  
p r o t e c t e d  b y  m e a n s  o f  f a st e n i n g  p l a st i c  f i l m  o v e r  t h e e n d s .  
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F i g u r e  C D i s m o u n t i n g  o f  b r e a k i n g u n i t  

C- l 
C - 2  
C - 3 

C- 4 
C - 5 
C - 6  
C - 7  

C - 8  
C - 9 
C - I O  
C - l 1  
C - 1 2  
C - 1 3  

T - b r e a k i n g  u n i t  
S u p p o r t  i n s u l a t o r  u n i t  
T r a n s p o r t  c o v e r  w i t h  O - r i n g s -

t i g h t e n i n g  1 8 0 x 5 . 7 
S c r e w  M 1 2 x 6 0  
F l a t w a s h e r  1 3  x 2 4  x 2 
N u t  B I 2  
T r a n s p o r t  c o v e r  w i t h  O - r i n g s -

t i g h t e n i n g  1 7 0 x 5 . 7 
S c r e w  M 1 2 x 5 0  
F l a t w a s h e r s  1 3  x 2 4  x 2 
N u t  �1 l 2  
C o v e r  w i t h  t w o  O - r i n g s  6 4 . 5 � 3 
S c r e w M I 0  x 2 5  
F l a t  w a s h e r  1 0 . 5 x 2 2  x 2 

F i gure D 
T ransp o r t  bas e  a r t i t l e N o .  
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Wo r k i n g P r o c e d u r e :  

0 5 1 L 0 5 1 1 2  
P A C : /-:  H 
C U e: 7 - 1 H - H li  

1 .  R e m  0 v e t h e  t r a n  s p o  r t e o v e  r C - 7 b u t  ) e t t II (� 0 - r i n g s - t i g h t e n  i n g 
r e m a i n .  Ho u n t  t h e b r e a k i n g u n i t o n  t h e h a s e  E- I a n d  t h e  m o u n t i n g  
d e v i c e  E - 2  a n d  c o n n e c t t h e  m e c h a n i s m i n t h e  d e v i c e  E - L  w i t h  t h e  
b r e a k i n g  u n i t  b y  m e a n s  o f  d i s m o u n t i n g t h e c o v e r  E - I l  a n d  m o u n t i n g 
t h e  p i n  0 - 1 0  w i  t h  t h e r e t a i n i n g r i n g  B _ l) n n d  p u J I i ll g  o u t  t l t e  l o c k  
w a s h e r  B - Cl . 

2 .  D i s m o u n t t h e  c a p n c i t o r s  E - J ,  i f  a n y . 

3 • D i s m 0 u n t L J l e t () p C 0 v e r E - 5 a n II I i f t 0 u t t i l e  d e s  i c c ;1 n t s c () n t a i n e r 
E - 6  w h i c h  s h e d l  b e  p l a c e d i n  a n  a p p r o p r i a t e  r e c e p t a c l e  f o r  
c h e m i c a l  w a s t e .  

4 .  D i s m o u n t  t h e u p p e r  c u r r e n t c o l l e c t o r  E- 7 w i t h t h e u p p e r  t e r m i n a l 
f l a n g e .  

5 .  D i s m o u n t  t h e b r e a k i n g u n i t  i n s u l a t o r . T h e  i n s u l a t o r  o f  t h e 
v e r t i c  a l b r e a  k i ll g u n i t s h a l l  b e  c a r  e f u I 1 Y I j f t e d  s t r a i g I l t U p I.' a r d s 
w i t h  t h e h e l p  o f  a l i f t i n g s t r a p  a p p l i e d u n d e r  t h e t o p  f l a n g e o f  
t h e i n s u l a t o r .  T h e  i n s u l a t o r  o n  t h e T- b r e n k i n g u n i t  s h a l l  b e  
s l u n g  a s  s h o w n  i n  t h e  f i g u r e  a n d  c a r e f u l l y l i f t e d  o lJ l i q u e l y  
u p w a r d s  s o  t h a t t h e p u f f e r a n d t h e l o w e r  c u r r e n t  c o l l e c t o r  E - H - !J  
a r e n o t d a m a g e d . 

D i s m o u n t i n g  - a n d  i n  p a r t i c u l a r r e m o u n t i n g , w i l l  b e  f a c i l i t a t e d  i f  
t h r e e  a d j u s t m e n t  c l a m p s  D A - 3  a r e f i r s t  m o u n t e d  0 11 t h e  f l a n g e  o f  
t h e m e c h a n i !:> Jn h o u s i ll g  E - 1 5  - s e e  f i g u r e DA . Fa s t e n  t h e  c l a m ps 
D A - 3 w i t h  t h e  s c r e w  D A - 4  a n d t i g h t e n  t h e  a d j u s t i n g s c r e w  D A - 5  s o  
t h a t  i t  ba r e l y t o u c h e s  t h e l o w e r  f l a n g e D A - 2  o f  t h e  b r e a k i n g u n i t 
i n s u l a t o r .  M a r k  � h e f l a n g e  o n  t h e i n s u l a t o r  s o  t h a t  i t  i s  p u t  
i n t o t h e s a m e  p l a c e a n d  t h e  s a m e  p o s i t i o n  a s  b e f o r e d i s m o u n t i n g .  

6 .  D i s m o u n t  t h e l o w e r  c u r r e n t  c o l l e c t o r  £ - 9  
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P A G E  8 ( c o n t . ) 
G a G  7 - 1 8 - 8 8  

7 .  O p e r a t e  t h e p u f f e r  E - 8  u p wa r d s  w i t h  t h e h e l p  o f  a s p a n n e r  o n  t h e  
s h a f t  E - 1 3  a n d  d i s mo u n t  t h e p u f f e r  b y  m e a n s  o f  r e m o v i n g  t h e p i n  
E - I 0  i n  t h e  l o w e r  e n d  o f  t h e p u l l  r o d  o f  t h e  p u f f e r . 

T h e  ma i n  c o m p o n e n t s  o f  t h e  b r e a k e r  p o l e  w i l l  n o w  b e  a c c e s s i b l e  f o r  
c l e a n i n g ,  i n s p e c t i o n a n d  r e p l a c e m e n t  o f  b u r n t  a n d  d a m a g e d  p a r t s .  

1 

3 

3 _--.. 

2 

4 5 

F i g u r e O A  Mo u n t i n g  o f  a d j u s t me n t  c l a m p  

O A - l 
O A - 2  
OA - 3  
O A - 4  
DA - 5  

5 4 09 7 2 0 E - 4  
P A G E  8 
L B K  8 5 - 1 0 - 1 0  

Me c h a n i s m h o u s i n g  ( E - 1 5 )  
L o w e r  f l a n g e  o n  t h e b r e a k i n g  u n i t  i n s u l a t o r  ( E-4 ) 
A d j u s t m e n t  c l a m p  a r t i c l e  n o . 5 4 39 1 4 2 - 0  
Fa s t e n i n g s c r e w  
A d j u s t i n g  s c r e w  
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f i "u r� E I I  

F i "ur� E I 
T -brea k i ng un i t  

0 5 1 1 0 5 1 1 2  

P A G E  9 

G BG 7 - 1 8 - 8 8  

5 

F i g u r e  E D i sma n t l i n g  o f  b r e a k i n g  u n i t  

E : I - 1  T r a n s p o r t  b a s e  
a r t i c l e n o . 5 4 3 9  1 4 2 - M  

E : l l - 1  T r a n s p o r t  ba s e  

E - 2  

E - 3  
E- 4  
E - 5  

E - 6  

E - 7 

E - 8  

E - 9  

E - I 0  

E - l l  

E - 1 2  

E- 1 3  

E- 1 4  

E - 1 5  

a r t i c l e n o .  5 4 3 9  1 4 2 - G 
Mo u n t i n g  d e v i c e 
a r t i c l e n o . 5 4 3 9  1 4 2 - E  

C a p a c i t o r  
B r e a k i n g  u n i t  i n s u l a t o r 
T o p  c o v e r  
D e s i c c a n t s  c o n t a i n e r  
U p p e r  c u r r e n t  c o l l e c t o r  
P u f f e r  
L o w e r  c u r r e n t  c o l l e c t o r  
P i n  
C o v e r  
P u l l r o d  
O p e r a t i n g  s h a f t  
G a s - f i l l i n g  v a l v e 
M e c h a n i s m h o u s i n g  

V � rt i c a L s i ng L �  br�a k i ng el �M� nt 
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C h a n g i n g  o f  c o n t a c t s  

(, 

7 

C o n t a c t s  a n d  n o z z l e s  - p a r t  F - 1 2  + 1 1- 1 - 2 - 3 - 5  a n u  - 7 - s h o u l d  h e  
r e p l a c e d  w h e n  t h e  f i x e d  b r e a k i n g c o n t a c t  F - 1 2  h a s b e e n  b u r n e d  
d o w n  m a x  l I B "  a c c o r d i n g t o  F i g u r e  F A  I I  o r  i f  i t  h a s  b e e n  h a r d  
b u r n e d  o n  t h e o u t e r  d i a m e t e r  a c c o r d i n g  t o  F i g u r e  F A  l i f o  

U p p e r c u r r e n t  c o l l e c t o r  F i g u r e  £ 

N o r m a l l y , o n l y  r e p l a c e m e n t  o f  t h e  f i x e d  c o n t a c t  F - 1 2  i s  r e q u i r e d . 
F o r  t h i s  p u r p o s e  a c o n t a c t  s p a n n e r  w i t h  c a t a l o g n u m b e r  
L A  9 3 7  0 0 1 6 - 1  c a n  b e  u s e d . 

T h e  n e w  c o n t a c t  F - 1 2  s h a l l  b e  l o c k e d  a f t e r  t i g h t e n i n g ,  b y  m e a n s  
o f  u p s e t t i n g m a t e r i a l  i n t o a s l o t  i n  t h e  c o n t a c t  r o d , w i t h  t h e  
h e l p  o f  a c e n t e r  p u n c h .  

I f  m o r e  c a r e f u l  c l e a n i n g  o r  r e p l a c e m e n t  o f  t h e  c o n t a c t f i n g e r s  
F - l 1  s h o u l d  b e  r e q u i r e d , t h e  p o p - r i v e t s  F - 6  ( d r i l l i n g  d i a m e t e r  
9 / 6 4 " )  s h o u l d  b e  d r i l l e d  o u t  a n d  t h e  c a p  F - B  b e  l i f t e d  o f f ,  a n d  
t h e n  t h e c o n t a c t f i n g e r s  c a n  h e  e a s i l y  d i s m o u n t e d . T h e  c o n t a c t  
s u r f a c e s  s h a l l b e  t r e a t e d  a c c o r d i n g  t o  m a n u a l  0 5 1 L0 5 1 0 S .  T h e  
s u r f a c e  m a r k e d  w i t h  d a s h e d  l i n e s  o n  t h e  f i x e d  c o n t a c t  F- 1 2  w i t h  
c o n t a c t  r o d  s h a l l  b e  l u b r i c a t e d w i t h  g r e a s e  K a n d  t h e n  r em o u n t i n g  
i n  t h e r e v e r s e o r d e r  c a n  b e  c a r r i e d  o u t . 

F i g u r e F U p p e r  c u r r e n t  c o l l e c t o r  

F - l 
F - 2 
F - 3  
F - 4  
F- 5 
F - 6  
F - 7 
F - 8 
F - 9  
F - I O  
F - l l  
F - 1 2  

F l a n g e  
S c r e w  H B  X 2 0  2 2  N m  
S p r i n g w a s h e r  
Wa s h e r  
C u r r e n t  c o l l e c t o r  c y l i n d e r  
P o p- r i v e t  0 3 . 2  L= 7 . 4  
H o l d i n g  r i n g 
C a p 
S u p p o r t  r i n g 
S p r i n g  
C o n t a c t f i n g e r  
F i x e d  c o n t a c t  B O  N m  

Shi l l  be 

lubr i c ated 
with grelS! I( 

8 -_-J �--=-=-::-iJ 9 __ ---11� \",._fl. Punch .Irk 

Shlrp edgt's 

I round t h e  
punch .ark 

Ihl l l be 
po l i shed off 

1 0  

I I  

1 2  

5 4 0 9  7 2 0 E - 4  
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I 

Hew cont act 

F i gu re FA 

Lower current c ollector f i g ure G 

I I  

Burned cont a c t s 

OS 1 L 0 5 l 1 2  
P A G E  1 1  
GBG 7 - 1 8- 88 

I I I  

T h e  c on t ac t  f i ngers shall be d i smounted w hen necessary a nd t rea t ed i n  
t h e  s a me way as i n  t h e  upper current collector . 

6 

5 ____ .�t������ 
4 
3 
2 

1 

5 4 09 7 2 0E-4 
PAGE 1 1  
LBK 85- 1 0 - 1 0  

F i g ure 

G- I 
G-2 
G- 3 
G- 4 
G- S 
G - 6  

G Lower current c o llec t or 

Current collector c y l i n d er 
Pop-ri vet 0 3.2 L =7 . 4 
Cap 
Support r i ng 
S pr i ng 
Contact f i ng er 
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P A G E  1 2  
G D G  7 - 1 8 - 8 8  

P u f f e r  F i g u r e  II 
D i s m o u n t  t h e  p u ffe r b y  r e mov i n g  t h e sc r e w s  1 f- 8 .  

T h e  o l d  ( u s e d ) n o z z l e  s h a l l  be d i s m o u n t e d  a f t e r  b e i n g  s a w e d  of f 
w i t h  a h a c k s a w a l o n g  t h e  d a s h e d  l i n e  A - A . 

T h e  f o l l o w i n g p a r t s  s h a l l  be d i s c a r d e d : T h e  noz z l e  1 1 - 1 . t h e  
s l e e v e  11 - 2 . t h e c o n t a c t 11 - 3 .  t h e s p r i n g s  11 - 5  ( t w e l v e ) . t h e p i p e 
H - 6  a n d t h e r i n g 1 / - 7 .  

T h e s e  po r t s  a r e i n c l u d e d  i n  t h e r e p l a c e me n t  s e t s  w h i c h  c o n  b e  
or d e r e d  a c c o r d i n g t o  t h e l i s t  o f  s p a r e p a r t s .  

I n  t h e s e  c o n t a c t  s e t s  t h e n e w  b r e a k  co n t a c t  i s  d e l i v e r e d . 
c o n s i s t i n g  o f  t h e f o l l o w i n g  pa r t s :  1 f - 3 ,  1 1 - 5 ,  H - 6  a n d H- 7 ,  
a s s e m b l e d . 

T h e  p u f f e r  s h a l l  b e  r e mou n t e d  a f t e r  c a r e fu l  c l e a n i n g  of t h e  p o r t s  
i n  a c c o r d a n c e  w i t h  t h e  fol low i n g : 

1 .  T h e  c o n t a c t  s u r fa c e s  s h o l l  b e  t r e a t e d  a c c or d i n g  t o  
m a i n t e n a n c e  i n s t r u c t i on 0 5 1 L 0 5 1 0 5 .  

T h e  s u r f a c e s  m a r k e d  w i t h  d a s h e d  l i n e s  on t h e  m a l e  con t a c t H - 4  
a n d t h e p u f f e r  c y l i n d e r  H - 1 2  s h a l l b e  c a r e f u l l y  l u b r i c a t e d  
w i t h  a t h i n  l a y e r  o f  g r e a s e  K .  

2 .  P l a c e  t h e  p u l l  rod H - 1 2  i n  a v e r t i c a l  pos i t i on - w i t hou t 
d a m a g i n g t h e s l i d i n g  s u r fa c e . 

3 .  P l a c e  t h e  ho l d i n g  r i n g  on t op of t h e p u l l  r o d  a n d  p u t  t h e  
d e t a i l s o f  t h e c o n t a c t  H- 3 - 5 - 6 - 7  on t h e hol d i n g r i n g  .a n d  
m o u n t  t h e  i n n e r  s c r e w s  1 f - 8 . 

4 .  T h e  s l e e v e  1 1 - 2  s h a l l  b e  p u t  i n to p l a c e  ov e r  t h e  con t a c t 1 1 - 3 -

n o t e  t h a t  t h e  s l e e v e  s h a l l f i t  a g a i n s t  t h e  g u i d e  p i n  H- I O .  

5 .  T h e  p u f f e r  c y l i n d e r  1 1 - 1 1 s h o l l  b e  p u t  i n to p l a c e  ov e r  t h e  
c o n t a c t  a n d t h e  p u l l  rod . 

6 .  T h e  i n n e r  n o z z l e  1 1 - 1 : 2  s h a l l  b e  p u s h e d  i n t o t h e  co n t a c t  H - 4  
a n d  t h e n  t h e  o u t e r  p a r t  o f  t h e  no z z l e ,  1 1 - 1 : I ,  i s  p r e s s e d  on 
11 - 1 : 2 .  T h e n  t h e  com po n e n t s  1 1- 1 a n d  1 1-4 s h a l l  be p u t  on t op 
of t h e c y l i n d e r  a n d  t h e  c on t a c t .  Not e t h a t  t h e  c o n t a c t  
s u r fa c e s  b e t w e e n  t h e  n o r m a l c u r r e n t  con t a c t 11- 4  a n d  t h e 
c y l i n d e r  1 1 - 1 1 s h a l l  b e  c l e a n  a n d  f r e e  f rom ox i d e .  

7 .  A l i g n  t h e  pa r t s  a n d  s c r e w t h e m  t og e t h e r  w i t h  t h e ou t e r  s c r e w s  
H - 8 . 
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40 kA de s i gn 

4 

S_----iP.t-t::11 

6 _�±H1rt;:;� 
8 - 9  

1 0  
'1 

1 3  

B 

1 1  
1�·�· ct"���-[c 

• I 
I 

1----...-----' 

1 2  

5 4 0 9  7 20 E-4 R EV 1 
P A G E  1 3  
L B K  8 6 - 0 6- 1 6  

. )-

0 5 1 L0 5 1 1 2 
P A C E  1 3  
GBG 7 - 1 8-88 

Fig u re If P u f fer 

H-l 
B-2 
1 1 - 3  
H-4 
1 1-5 
1 1-6 
H - 7  
H-8 
H-9 
H-I0 
1 1-1 1 
11 - 1 2 
11- 1 3 

N o zzle 
S l ee v e  
Brea k c o n t a c t 
N o rma l c u r ren t c o n t a c t  
S p rin g ( t wel ve ) 
Pipe 
Rin g 
S c rew H8 x 30 1 6 F t -l b .  
Wa s her 
G u id e pin 
Pu f fer c y l in d e r  
P u l l  r o d  
H o l d in g rin g 

S h a l l be l ubr i c a t ed w i t h  g r e a s e  K 

1 : 1 

1 : 2 

1 : ]  

50 kA des i gn 
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0 5 1 L 0 5 1 1 2  
P A G E  1 4  
G B G  7 - 1 8 - 8 8  

U p p e r  m e c h a n i s m 
T h e  u p p e r m e c h a n i s m w i t h  t h e p i s t o n  J - 1  f o r  t h e p u f f e r  d o e s  
n o t  n e e d  t o  b e  d i s m o u n t e d  i f  i t  i s  n o t  s e v e r e l y  p o l l u t e d  b y  
w a s t e  p r o d u c t s . 

N o  l u b r i c a t i o n  o f  t h e m e c h a n i s m i s  r e q u i r e d , a s  a l l  t h e  
b e a r i n g h a v e  T e f l o n - c o a t e d  b u s h e s . 

I f  t h e m e c h a n i s m i s  d i s m o u n t e d  a l l  t h e O- r i n g s  s h a l l ,  
h o we v e r , b e  r e p l a c e d  b y  n e w  o n e s ,  w h i c h  s h a l l  b e  l u b r i c a t e d  
a c c o r d i n g  t o  i n s t r u c t i o n s  0 5 1 L0 5 1 0 5 . 

T h e  p i s t o n J- 1 s h a l l  b e  c a r e f u l l y  c l ea n e d  a n d  t h e O - r i n g J - 6  
a n d  t h e  T e f l o n  b a n d  J - 7  s h a l l  b e  r e p l a c e d  w i t h  n e w  o n e s .  
C h e c k  t h a t  t h e c h e c k  v a l v e  w a s h e r  J - 2  i s  l e v e l a n d  e a s i l y  
m o v a b l e .  

T h e  v e r t i c a l  s i n g l e  b r e a k i n g  u n i t  i s  b u i l t  o n  a n  a l u m i n i u m 
h o u s i n g  w h i c h  e n t i r e l y l a c k s  a n  i n n e r  l i n k  m e c h a n i s m .  T h e  
p u l l r o d  f o r  t h e  p u f f e r  i s  h e r e  d i r e c t l y  c o n n e c t e d  w i t h  t h e 
u p p e r  p a r t  o f  t h e p u l l  r o d  J - 2 3 .  S e e  a l s o F i g u r e  E I I  -
E - 1 2 .  
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34 

Fi g u r e  J U p pe r  me c h a n i sm 

J- l 
J - 2  
J - 3  
J - 4  
J - 5  
J-6 
J - 7  
J - 8  
J - 9  
J- I 0 
J - l 1 
J- 1 2  
J- 1 3  
J- 1 4  
J- 1 5  
J- 1 6  
J- 1 7  
J- 1 8  

P i s t o n 
C h e c k  v a l v e  w a s h e r  
G u i d e  
S c r e w  M 8  x 2 5  1 6 F t - l b .  
S p r i n g  wa s h e r  
O- r i n g  0 1 34 . 5  x 3 
T e f l o n ba n d  
G u i d e  d i s c  
R o l l e r  
P a r a l l e l  p i n  
Wa s h e r  
S p l i t  p i n  
1 0 , s c r e w s  M I 0  x 3 0  3 3 F t - l b .  
Wa s h e r  1 0 . 5  x 2 2  x 2 
N u t  M I 0  3 3F t - I b  
S p r i n g  wa s h e r  
S c r e w  M 1 2  x 3 0  5 5 F t - l b .  
Wa s h e r  1 3 . 5  x 2 4  x 2 

409 7 2 0 E - 4  
A G E  1 5  
BK 8 5 - 1 0 - 1 0  

J- 1 9  

J - 2 0  
J- 2 1  
J - 2 2  

J - 2 3  
J - 2 4  
J - 2 5  
J - 2 6  
J - 2 7 
J- 2 8  
J - 2 9  
J - 3 0  
J - 3 1  
J - 3 2  
J - 3 3  
J-3 4 

8 

33 

0 5 1 L 0 5 1 1 2  
PAG E  1 5  
c ue 7 - 1 8 - 8 8  

3 6 7 

C o v e r  wi t h  2 O- r i n g s  
0 7 9 . 5  x 3 .  08 4 . 5  x 3 
S c r e w  M I 0  x 2 5  3 3 F t - l b .  
Wa s h e r  1 0 . 5 x 2 2  x 2 
C o v e r  w i t h  2 O- r i n g s  
0 6 4 . 5  x 3 
P u l l  r o d  ( u p p e r  pa r t )  
S u p p o r t  r i n g  
O- r i n g  0 7 2 . 6 x 5 . 5  
B u s h  ( B r o n z e /T e f l o n ) 
O- r i n g  0 5 9 . 5  x 3 
S c r e w  M 1 2  x 50 
Wa s h e r  1 3 . 5  x 24 x 2 
N u t  M 1 2 5 5 F t - l b .  
Ga s f i l l i n g  va l v e  
�f o u n t i n g d e v i c e  
T r a n s p o r t  b a s e  

4 , 5 

S h a f t  w i t h  1 5 / 1 6 "  s p a n n e r  g r i p  
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0 5 1 L O 1 1 2  
P A G E  1 6  
G B G  7- 1 8 - 8 8  

� o u n t i n g  o f  
1 • 

2 .  

3 .  

4 .  

5 .  

6 .  

b r e a k i n g  u n i t 
M o u n t  t h e p u f f e r  K - 6 .  B e  c a r e f u l  n o t  t o  d a ma g e  t h e T e f l o n  
t i g h t e n i n g  r i n g  o n  t h e  p i s t o n  K - 7 . C o n n e c t  t h e  p i s t o n  r o d  
o f  t h e p u f f e r  a n d  t h e l i n k  K - 1 4  w i t h  t h e p i n  K - 1 5 ,  t o g e t he r .  

Mo u n t  t h e  l o w e r  c u r r e n t  c o l l e c t o r  K - 8  a n d t i g h t e n  t h e s c r e w s  
K - 1 6 .  

P l a c e  n e w  O- r i n g s  K - I 0 - l l o n  t h e  m e c h a n i s m h o u s i n g  K - 9  a n d  
l i f t t h e  b r e a k i n g  u n i t i n s u l a t o r  K - 5  c a r e f u l l y  i n t o p l a c e . 
Fa s t e n  i t  w i t h  t h e s c r e w s  K - 1 9  a g a i n s t  t h e m e c h a n i s m h o u s i n g  
K - 9 . 

G l u e  n e w  O - r i n g s  K - I 0 - 1 1 u n d e r  t h e  t o p  f l a n g e K - 2  a n d  m o u n t  
i t  w i t h t h e u p p e r  c u r r e n t  c o l l e c t o r  K - 4 . T i g h t e n  t h e  s c r e w s  
K - 2 1  v e r y  l i g h t l y . 

O p e r a t e  t h e p u f f e r  K - 6 s l o w l y  t o w a r d s  t h e c l o s e d  p o s i t i o n  
w i t h  t h e  s p a n n e r  K - 2 6  a n d a l i g n  t h e  f i x e d  a n d  m o v i n g  
c o n t a c t s  s o  t h a t  t h e y  c e n t e r  a g a i n s t  e a c h  o t h e r  b y  me a n s  o f  
d i s p l a c i n g  t h e t o p  f l a n g e  K - 2  a n d , w h e n  n e c e s s a r y , t h e  
b r e a k i n g  u n i t i n s u l a t o r K � 5 a l s o .  i n  t h e  d e s i r e d  d i r e c t i o n . 
C e n t e r i n g  o f  t h e b r e a k i n g  u n i t  i n s u l a t o r  w i l l  b e  f a c i l i t a t e d  
i f , p r i o r  t o  d i s m o u n t i n g , a d j u s t m e n t  c l a m p s  h a v e  b e e n  
m o u n t e d o n  t h e f l a n g e o f  t h e  m e c h a n i s m h o u s i n g  - s e e  F i g u r e  
DA . A f t e r  a d j u s t me n t , a l l  t h e  s c r e w s  K - 1 9  a n d K- 2 1  s h a l l  b e  
t i g h t e n e d . 

A f t e r  b o t h  u n i t s  i n  a T - b r e a k i n g  u n i t h a v e  b e e n  m o u n t e d  i n  
a c c o r d a n c e  w i t h  t h e  a b o v e , 2 p a c k a g e s  w i t h  c o n t a i n e r s  K - 3  
h o l d i n g  n e w  a c t i v a t e d  d e s i c c a n t s  s ha l l  b e  o p e n e d  B n d  t h e  
c o n t a i n e r s  s h a l l  b e  p u t  i n t o  p l a c e  ( f o r  a s i n g l e b r e a k i n g  
u n i t o n l y  1 c o n t a i n e r  i s  r e q u i r e d ) . T h e n  t h e  c o v e r  K - l , 
w h i c h  h a s  b e e n  f i t t e d  w i t h  n e w  O - r i n g s  K - 1 2 - 1 3 ,  s h a l l  b e  
m o u n t e d . 

7 .  T h e  c o v e r  B - 7  w i t h  O- r i n g s s h a l l  b e  m o u n t e d . P l a c e  t h e  
b r e a k i n g  u n i t  i n  t h e  a l m o s t  c l o s e d  p O S i t i o n w i t h  t h e s p a n n e r  
K - 2 6 . V a c u um p u m p  a n d  f i l l  t h e  u n i t t h r o u g h  t h e v a l v e K - 2 7 , 
w i t h  S F 6  g a s  i n  a c c o r d a n c e  w i t h  i n s t r u c t i o n s  0 5 1 LO S I 0 5 . 

8 .  C h e c k  w i t h  a s n i f f e r  o r  s o a p y  wa t e r  t h a t  t h e  u n i t  i s  t i g h t  
a t  a l l  c o v e r s  a n d  i n s u l a t o r f l a n g e s . 

9 .  Em p t y  t h e g a s u n t i l  t h e  p r e s s u r e  i s  1 8 P S !  a b s .  
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0 5 1 L O S 1 l 2  
P A G E  1 6  ( c o n t . ) 
G B G  7 - 1 8- 8 8  

1 0 .  P l a c e  t h e u n i t  i n  t h e  t i g h t e n i n g  p o s i t i o n b y  t u r n i n g t h e 
s h a f t  w i t h  t h e s p a n n e r  K - 2 6  s o  t h a t  t h e  s l o t  i n  t h e e n d  o f  
t h e s h a f t  i s  v e r t i c a l . 

1 1 .  D i s m o u n t  t h e c o v e r  B- 7 ,  t h e  r e t a i n i n g  r i n g  B - 9  a n d  t h e p i n  
8- 1 0  a n d  p u t  i n  t h e l o c k  wa s h e r  B - 8 ; t h e n  r e m o u n t  t h e c o v e r  
B - 7 .  

1 2 . Mo u n t  t h e c a p a C i t o r s , i f  a n y . 

1 3 . L i f t  t h e  b r e a k i n g  u n i t  o f f  t h e m o u n t i n g  d e v i c e  K - 2 4 . M o u n t  
t h e t r a n s p o r t  c o v e r  C- 3 a n d  p l a c e  t h e  u n i t o n  a t r a n s p o r t 
b a s e  K - 2 S. 

T h e  b r e a k i n g  u n i t s h a l l  n o w  b e  r e a d y  f o r  m o u n t i n g  o n  t h e  s u p p o r t 
i n s u l a t o r . 

5 4 0 9  7 2 0 E - 4  
PA G E  1 6  
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0 5 1 L 0 5 1 1 2 
PAGE 1 7  
G B G  7 - 1 8- 8 8  

5 40 9  7 20 E- 4 
P A G E  1 7  
L B K  8 5 - 1 0- 1 0  

1 9 , 20 

F i g u r e  

K - I 
K -2 
K - 3  
K - 4  
K - )  
K - 6  
K - 7 
K - 8  
K - 9  
K - I O  
K - I l  
K - 1 2  
K - 1 3  
K - 1 4  
K - 1 5  
K - 1 6  
K - 1 7  
K - 1 8  
K - 1 9  
K -20 
K - 2 1  
K -22 
K - 23 
K - 24 
K - 25 
K - 26 
K - 2 7  

2 

1 

�--'lll._ 1 2 , 1 3  

1 0 . 1 1  

20 , 2 1  

K M o u n t i n g o f  b r e a k i n g  u n i t  

C o v e r  
T o p  f l a n g e  
D e s i c c a n t s  c o n t a i n e r  
U p p e r c u r r e n t  c o l l e c t o r  
B r e a k i n g u n i t  i n s u l a t o r  
Pu f f e r  
P i s t o n  
L ow e r  c u r r e n t  c o l l e c t o r  
M e c h a n i s m  h o u s i n g  
O- r i n g  26 9 . 3  x 5 . 7  
O- r i n g  2 7 9 . 3  x 5 . 7  
O - r i n g  1 5 9 . 3  x 5 . 7 
O- r i n g  1 6 9 . 3  x 5 . 7  
L i n k  
P i n  
S c r e w  M 8  x 20 1 6 F t - l b .  
W a s h e r  8 . 4  x 20 x 2 
S p r i n g  w a s h e r  
S c r e w  M 1 2  x 5 0  5 5 F t - l b .  
W a s h e r  1 3 . 5 x 24 x 2 
S c r e w  M I 2  x 6 0  23 F t - l b .  
S c r e w M I O  x 3 0  23 F t - l b .  
Wa s h e r  1 0 . 5 x 22 x 2 
M o u n t i n g  d e v i c e 
T r a n s p o r t  b a s e  
S pa n n e r  N= 1 5 / 1 6 "  
G a s  f i l l i n g  v a l v e  
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0 5 1 L 0 5 1 1 2  
PA G E  1 8  
G B G  7 - I H - H H  

R e n o v a t i o n o f  s u p p o r t  i n s u l a t o r  w i t h  l o w e r  m e c h a n i sm h o u s i n g a n d  
t r i p p i n g  d e v i c e  

S u p p o r t  i n s u l a t o r s  w i t h  g a s - t i g h t  j o i n t s  i n  t h e u p p e r  e n d , f o r 
t r a n s p o r t  d o  n o t  n o r m a l l y  n e e d  t o  b e  d i s m o u n t e d  f o r  r e n o v a t i o n . 

I f , h o w e v e r , t h e b r e a k i n g  u n i t s  a r c  v e r y  s e v e r e l y p o l l u t e d  b y  
w a s t e  p r o d u c t s ,  o p e n i n g f o r  i n s p e c t i o n a n d p o s s i b l y  c l e a n i n g , c a n  
b e  n e c e s s a r y . 

F o r  c i r c u i t b r e a k e r s  w h i c h  h a v e  b e e n  i n  s e r v i c e  f o r  m a n y  y e a r s  -
a p p r o x i ma t e l y 2 0  y e a r s  o r  l o n g e r  - r e p l a c e m e n t o f  t h e  O- r i n g s  c a n  
b e  a d v i s a b l e .  

D i sm o u n t i n g  s h a l l  n o r ma l l y  n o t  b e  c a r r i e d o u t  o f  d o o r s . T h e  
e n t i r e i n s u l a t o r  u n i t  w i t h  m e c h a n i s m h o u s i n g  s h o u l d ,  t h e r e f o r e . 
b e  t r a n s p o r t e d  t o  t h e  f a c t o r y . 

D i s m o u n t i n g  o f  s u p p o r t  i n s u l a t o r  F i g u r e s  L - M  
D i s m o u n t i n g  o f  t h e  s u p po r t  i n s u l a t o r  s h a l l  b e  c a r r i e d  o u t  i n  t h e  
r e v e r s e  o r d e r  t o  t h a t  f o l l o w e d  a t  e r e c t i o n  - s e e  t h e  a p p l i c a b l e  
e r e c t i o n  m a n u a l f o r  n e w  c i r c u i t - b r e a k e r s .  

1 .  D i s m o u n t  t h e  d e n s i t y  s w i t c h e s  a n d  e m p t y  o u t  t h e  g a s  a c c o r d i n g  t o  
t h e i n s t r u c t i o n s  0 5 1 L 0 5 1 0 5 . P u t  t h e  p l u g s  L - 6  i n  t h e  g a s  v a l v e s  
L - 7  a n d  m o u n t  t h e c o v e r  N - 9  w i t h  t h e  s c r e w  N - l 1  a n d t h e  g u i d e  N - 8 . 

2 .  D i s m o u n t  t h e p u l l r o d s  a n d  p r o t e c t i v e t u b e s  b e t w e e n  t h e  o p e r a t i n g  
d e v i c e  a n d t h e  c i r c u i t - b r e a k e r . 

3 .  P l a c e  a s t r a p  u n d e r  t h e u p p e r  f l a n g e  o n  t h e  s u p p o r t  i n s u l a t o r  a n d  
p r e p a r e  f o r  l i f t i n g w i t h  a h i s t i n g  c r a n e  ( F i g u r e L ) .  T h e n  l o o s e n  
t h e  m e c h a n i s m h o u s i n g s  a t  t h e  4 s c r e w s L - l i n  t h e f r a m e w o r k  L - 4 . 

4 .  L i f t  t h e  i n s u l a t o r  u p  a n d  l a y  i t  c a r e f u l l y  d o w n  o n  t h e t r a n s p o r t  
wa g o n  a c c o r d i n g  t o  F i g u r e  M .  T r e s t l e  u n d e r  s o  t h a t  i t  l i e s  
h o r i z o n t a l l y .  T h e  t r e s t l i n g  b l o c k s M - 2  u n d e r  i n s u l a t o r  s h a l l  b e  
m a d e  o f  e l a s t i c  m a t e r i a l , e . g . c e l l u l a r p l a s t i c  o r  r u b b e r .  T h e  
f r i g o l i t e t ra n s p o r t  b l o c k s  o n  w h i c h  t h e  i n s u l a t o r  l a y  a t  d e l i v e r y  
s h o u l d  b e  k e p t  f o r t h i s  p u r p o s e . 

5 .  T r a n s p o r t  t o  t h e  f a c t o r y  o r  a n e w  e r e c t i o n s i t e s h a l l  b e  c a r r i e d  
o u t  w i t h  c a r e  i n  o r d e r  t o  a v o i d  d a m a g e  t o  t h e  i n s u l a t o r s . 

6 .  I n  o r d e r  t o  f a c i l i t a t e c o n t i n u e d  r e n o v a t i o n  w o r k  t h e  s u p p o r t 
i n s u l a t o r  s h o u l d  b e  m o u n t e d  v e r t i c a l l y  i n  a n  a p p r o p r i a t e  f r a m e w o r k  
- e . g .  a c i r c u i t - b r e a k e r  f r a me w o r k . 

N O T E : T h e  f o l l o w i n g p a r t s  a c c o m pa n y  t h e  c i r c u i t - b r e a k e r  o n  d e l i v e r y  
f r om A S EA B r o w n  B o v e r i  a n d s h o u l d  b e  k e p t  f o r  f u t u r e 
o v e r h a u l s :  

T r a n s p o r t  c o v e r  
P l u g  
B l o c k  

5 4 09 7 2 0 E - 4  
P A G E  1 8  
J .  R f( A "i _ 1 ()_ 1 () 

L - 8  
L-6 
�f- 2  

S c r e w  
C o v e r  
G u i d e  

N - l l  
N-9 
N-8 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om



0 5 1 L 0 5 1 1 2  
P A G E  1 9 
G B G  7 - 1 8 - 8 8  

5 4 09 7 2 0 E - 4  
P A G E  1 9  

F i g u r e 

L- 1 
L- 2 
L - 3 
L - 4  
L- S 
L- 6 
L - 7 
L- 8 

F i g u r e  

M- l 
M - 2  
M - 3  

L B K  8 5 - 1 0- 1 0  

L D i s m o u n t i n g  o f  
s u p p o r t  i n s u l a t o r  

S c r e w  3 / 4 "  x 2 3 / 4 " 
Wa s h e r  3 / 4 "  F W  
N u t  3 / 4 "  2 2 0 FT- l b .  
f r a m e w o r k  
B r e a k e r  p o l e  
P l u g  
G a s  f i l l i n g  v a l v e  
T r a n s p o r t  c o v e r  

H T r a n s p o r t  o f  
s u p p o r t  i n s u l a t o r  

S u p p o r t  i n s u l a t o r  
T r e s t l i n g  b l o c k  
T r a n s p o r t  p l a t f o r m  

6 

2 ) 
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O S 1 L O S 1 1 2  
P A G E  2 0  
G O G 7 - 1 8 - 8 8  

T r i p p i n g d e v i c e F i g u r e N 
I n  o r d e r  t o  fa c i l i t a t e d i s m o u n t i n g  o f  t h e s u p p o r t  i n s u l a t o r  
a n d  m e c h a n i s m t h e o p e n i n g  s p r i n g s  N - S  m u s t  f i r s t  b e  
d i s c ha r g e d  a n d  d i s c o n n e c t e d  f r om t h e m e c ha n i sm i n  t h e  l o w e r 
m e c h a n i s m h o u s i n g . 

Wo r k i n g  p r o c e d u r e : 

I .  M ea s u r e  t h e d i me n s i o n " x "  a n d  r e c o r d  i t  s o  t h a t  t h e  s a m e  
d i m e n s i o n  c a n  b e  s e t  a t  m o u n t i n g . 

2 .  D i s c h a r g e  t h e s p r i n g s  N - 5  b y  u n s c r e w i n g  t h e  s c r e w  N - I I 
a n d d i s m o u n t i n g t h e  c o v e r  N - 9  a n d t h e g u i d e  N - 8 . 

3 .  D i s m o u n t  t h e  c a p  N - 4 . 

4 .  M e a s u r e t h e  d i m e n s i o n  " Y "  a n d  r e c o r d  i t  s o  t h a t  t he 
s p r i n g s  N - 5  c a n  be e q u a l l y  c ha r g e d  a t  r e m o u n t i n g . 

S .  D i s mo u n t  t h e s p r i n g s  N - 5  a n d  t h e  g u i d e  d i s c  N - 6  b y  
o f  r e m o v i n g  t h e  n u t s  N - 7 .  

me a n s  

6 .  D i s c o n n e c t  t h e p u l l  r o d  N - 3  b y  d i s m o u n t i n g  t h e  p i n  N - 2 .  

T h e  c om p o n e n t  p a r t s  c a n  n o w  b e  c l ea n e d  a n d  t h e  s p r i n g s  
a n t i r u s t  t r e a t e d . 

P r i o r  t o  m o u n t i n g ,  t h e s u p p o r t s  f o r  t h e p i n  N - 2  a n d  t h e 
r o l l e r s  o n  t h e g u i d e  d i s c  N - 6  s h a l l  b e  l u b r i c a t e d w i t h  
g r e a s e  E - s e e  t h e m a n u a l  0 5 1 L 0 5 1 0 3 .  

D i sm o u n t i n g s h a l l  b e  c a r r i e d  o u t  i n  t h e  o p p o s i t e  o r d e r , 
a f t e r  t h e  s u p p o r t  i n s u l a t o r  a n d  l o w e r  m e c h a n i s m ha v e  b e e n  
r e n o v a t e d  a n d m o u n t e d . 

T h e  d i me n s i o n s  " X "  a n d  " Y "  m e a s u r e d  a t  d i s m o u n t i n g  s h a l l  b e  
s e t  s o  t h a t  t h e t e n s i o n o f  t h e  s p r i n g s  a n d  t h e  p o s i t i o n  o f  
t h e  m e c h a n i s m  w i l l  be t h e  s a m e  a s  b e f o r e . 

F o r  o p e r a t i o n o f  t h e m e c ha n i s m a n  o p e r a t i n g  l e v e r , s h o w n i n  
F i g u r e  P ,  c a n  b e  a p p l i e d  t o  t h e a r m N - I . 
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0 5 1 L0 5 1 1 2  
P A G E  2 1  
G B G  7 - 1 8 - 8 8  

1 

2 

7 -=��-Ih-
8 ____ +-__ ���L 

9 -��IIi=�!.-L 

1 1  
V=40 0=40 

f i gure P 

F i g u r e  

N - 1 
N - 2  
N - 3  
N - 4  
N - 5  
N - 6 
N - 7  
N - 8  
N - 9  
N - 1 0  
N - I I 
N - 1 2  

600 

N T r i p p i n g  d e v i c e  

A r m  
P i n  
P u l l  r o d  
C a p 
O p e n i n g  s p r i n g  
G u i d e  d i s c  
N u t s  
G u i d e  
C o v e r  
S c r e w H I 0  x 3 0  3 3 F t - l b .  
S c r e w N I 6  x 8 0  
S c r e w  M 1 2  x 3 0  5 5 F t - l b .  

:1 

5 4 09 7 2 0 E - 4  
P A G E 2 1  

Operat ing lever .rt i c le No. 5439 142 -8 

L B K  8 5 - 1 0- 1 0  
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0 5 1 L 0 5 1 1 2  
P A G E  2 2  
G n G  7 - 1 8 - 8 8  

R e n o v a t i o n  o f  s u p p o r t  i n s u l a t o r  
De p e n d i n g o n  t h e b a s i c  i n s u l a t i o n l e v e l  a n d  c r e e p a g e  t o  
e a r t h ,  t h e  s u p p o r t  i n s u l a t o r  i n  U P L  c i r c u i t - b r e a k e r s  f o r  2 4 5  
k V  a n d  h i g h e r  v o l t a g e s  c a n  c o n s i s t  o f  1 t o  4 i n s u l a t o r  u n i t s  
R - 5 - B . A b o v e  e v e r y  i n s u l a t o r  u n i t t h e r e i s  a g u i d e  R - 2 - 1 9  
f o r  t h e  o p e r a t i n g  i n s u l a t o r  R - I . 

D i s m o u n t i n g : 

1 .  D i s m o u n t  t h e  u p p e r g u i d e  U - 2  

2 .  R e m o v e  t h e  s c r e w s  R - I 0 ,  l i f t  u p  t h e  s u p p o r t  i n s u l a t o r  
a p p r o x i ma t e l y  7 . 7 / B "  a n d  d i s m o u n t  t h e p i n  R - 1 2  t h r o u g h 
t h e l o w e r  c o u p l i n g  p i e c e  o f  t h e  o p e r a t i n g  i n s u l a t o r R - l . 

3 .  L i f t  t h e  i n s u l a t o r d o w n  t o  t h e  f l o o r , t a k i n g  c a r e  n o t  t o  
d a ma g e  t h e  o p e r a t i n g  i n s u l a t o r . 

4 .  R e m o v e  t h e s c r e w s  R - 6  f r o m  t h e  l o we s t  i n s l u l a t o r  a n d  
l i f t u p  t h e  u p p e r  i n s u l a t o r  R - 5 .  

5 .  R e m o v e  t h e r e t a i n i n g  r i n g  R - I B  f r o m t h e  g u i d e  R - 1 9  a n d  
t a k e  a w n y t h e b u s h R - 2 0  ( d i v i d e d  i n t o 2 h a l v e s ) , w i t h  
t h e b a n d  R - 2 1 . Th e o p e r a t i n g  i n s u l a t o r s  R - I c a n  n o w  b e  
f r e e d  e n t i r e l y . 

6 .  W h e n  t h e r e a r e  m o r e  t h a n  2 i n s u l a t o r  u n i t s  t h e p r o c e d u r e  
a c c o r d i n g  t o  p o i n t s 4 a n d 5 s h a l l  b e  r e p e a t e d  u n t i l  a l l  
t h e  i n s u l a t o r  u n i t s  h a v e  b e e n  d i s m o u n t e d . 

Ho u n t i n g : 

A f t e r  c l e a n i n g  o f  a l l  t h e  p a r t s  a n d , i f  n e c e s s a r y , c l e a n i n g  
o f  t h e m e c h a n i s m h o u s i n g R - l l ,  r em o u n t i n g  i n  t h e  r e v e r s e  
o r d e r  s h a l l  . b e c a r r i e d  o u t , a t  w h i c h  t i m e  n e w  O- r i n g s  s h a l l  
b e  p u t  i n  t h r o u g h o u t . S e e  t h e  i n s t r u c t i o n s 0 5 1 L 0 5 1 0 5 .  
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0 5 1 L 0 5 1 1 2 
P A G E  2 3  
GBG 7- 1 8- 8 8  

F i g u r e 

R - l  
R -2 
R -3 
R - 4  
R - 5  
R -6 
R - 7  
R -8 
R-9 
R - 1 0  
R - I 1 

5 4 0 9  72 0E-4 
PAGE 23 
L B K  8 5- 1 0- 1 0  

8-_-.;:�-, 

9 
10 --JB!iI!�:ei9_ 
" 

'2 

R S u p p o r t  i n s u l a t o r  

O p e r a t i n g  i n s u l a t o r  
G u i d e  
Wa s h e r 1 3 . 5  x 24 x 2 
S c r e w  M 1 2 x 3 0  3 7 F t - l b .  
S u p p o r t i n s u l a t o r  
S c r e w  H l 2 x 6 0  
N u t  N l 2  5 5 F t -l b .  
S u p p o r t i n s u l a t o r  
\�a s h e r 1 7  x 3 0  x 3 
S c r e w  tH 6 x 5 0  1 2 5 F t - l b .  

M e c h a n i s m 

R - 1 2  
R - 1 3  
R - 1 4  
R - 1 5  
R - 1 6  
R - 1 7 
R - 1 8  
R - 1 9  
R - 2 0  

R - 2 1 

P i n  
S u p p o r t  
O-r i n g  
O- r i n g  
O-r i n g  
O-r i n g  

t6 

t5 

r i n g  
72 . 6  
1 5 9 . 3  
1 69 . 3  
1 8 4 . 3  

x 

x 

x 

x 

R e t a i n i n g  r i n g  
G u i d e  
B u s h  
Ba n d  

5 . 5  
5 . 7  
5 . 7 
5 . 7 
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Renov. t i on of .ech.n i s. f i gu r e  S 

F i g u r e  S M e c h a n i s m 

05 1 L 0 5 1 1 2  
P A G E  2 4  
G B G  7 - 1 8 - 8 8  

S - 1 M e c h a n i s m  h o u s i n g  
S - 2  O p e r a t i n g  s h a f t  
S - 3 O p e r a t i n g  a rm 
5 - 4  R e t a i n i n g  r i n g  
5- 5  B a l l  b e a r i n g  
S - 6  S c r e w  M 1 2 x 
S- 7 B u s h i n g  
5 - 8  O- r i n g  6 9 . 5  
5 - 9  O- r i n g  9 4 . 5  

C ross sect i on  of �chln i s. hous i ng 
shoving inner �ch.nis. 

C r oss sect i on  of �ch.n i s. hous ing 
shov i ng outer Mch.ni s. ( L  i nk gud 

��.....- 4 C rOl l -se c t i on '-... 7 . S 

4 0  

x 
x 

3 
3 

5 5 F t - l b .  

of bu r i ng and ........... UJllllIII2:::£J-g l ilnd box .- ttS ho l e  

i 

T h e  m e c h a n i sm h o u s i n g  s h a l l  b e  v a c u u m e d  a n d  w i p e d  c l e a n . 

T h e  i n t e r n a l  b e a r i n g s  a r e  f i t t e d  w i t h  Te f l o n - c o a t e d  b u s h e s  a n d  d o  
n o t  n e e d  t o  b e  l u b r i c a t e d . 

T h e  o p e r a t i n g  s h a f t  S - 2  i s , o n  t h e  o u t s i d e  o f  t h e  g a s  
c o m p a r t me n t , c a r r i e d  i n  a l a r g e  b a l l  b e a r i n g  S- 5 ,  w h i c h  w i l l  b e  
a c c e s s i b l e  f o r  i n s p e c t i o n  a n d  l u b r i c a t i o n  i f  t h e  a r m  5 - 3  a n d  t h e  
r e t a i n i n g  r i n g  S - 4  a r e  d i s mo u n t e d . 

T h e  b a l l  b e a r i n g  a n d  t h e  e x t e r n a l  b e a r i n g s  f o r  t h e r o d  s y s t e m  a n d  
t r i p p i n g  d e v i c e  s h a l l  b e  l u b r i c a t e d  w i t h  g r e a s e  E 
( s e e  0 5 1 L 0 5 1 0 3 ) . The O - r i n g s S - 8 - 9  i n  t h e  g l a n d  bo x b e h i n d  t h e 
b a l l  b e a r i n g  c a n , a t  t h e s a me t i me , b e  r e p l a c e d  w i t h  n e w  o n e s , 
wh i c h  s h a l l  be l u b r i c a t e d  wi t h  g r e a s e  H .  

T h e  b u s h i n g  S- 7 w h i c h  h o l d s  t h e  O- r i n g s  i n  p l a c e  c a n  b e  p u l l e d  
o u t  b y  m e a n s  o f  m o u n t i n g  2 M 5  b o l t s  i n t o  2 M 5  t a p p e d  h o l e s  i n  t h e 
f r o n t  s i d e  o f  t h e  b u s h i n g  • 

5 4 0 9  7 2 0 E - 4  
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0 5 1 L0 5 1 1 2  
P A G E  2 5  
G BG 7 - 1 8- 88 

M o u n t i n g  a f t e r  r e n o v a t i o n  
R e m o u n t i n g  o f  t he s u p p o r t  i n s u l a t o r  w i t h  m e c h a n i s m  h o u s i n g  a n d  
t r � p p i n g  d e v i c e  s h a l l  b e  c a r r i e d  o u t  i n  t he r e v e r s e o r d e r . 

1 .  M o u n t  t h e o pe r a t i n g  i n s u l a t o r  a n d  t h e  s u p p o r t  i n s u l a t o r  o n  
t h e  m e c ha n i s m h o u s i n g . 

2 .  M o u n t  t h e  t r i p p i n g  d e v i c e  u n d e r  t h e  m e c ha n i s m  h o u s i n g  a n d  s e t  
t h e  s p r i n g  t e n s i o n - d i m e n s i on I' y "  - a n d  t he t i g h t e n i n g  
p o s i t i o n  f o r  t h e  m e c h a n i sm - d i m e n s i o n " X "  - s e e  F i g u r e  N .  

3 .  W h e n  t h e  d i m e n s i o n " X "  h a s  b ee n  s e t  t h e  m e c h a n i sm w i l l  b e  i n  
s u c h  a p o s i t i o n t h a t  t he u p p e r  p a r t  o f  t h e  o p e r a t i n g  
i n s u l a t o r  R - 1  p r o v i d e s  g a s - t i g h t s e a l i n g o f  t h e  s u p p o r t  
i n s u l a t o r  i n  t h e  g u i d e  f l a n g e  R - 2 . 

T h e  s u p p o r t  i n s u l a t o r w i t h  m e c h a n i s m h o u s i n g  c a n  n o w  b e  
v a c u um p um p e d  a n d  f i l l e d  w i t h  S F 6  g a s a c c o r d i n g  t o  t h e  
i n s t r u c t i o n s  0 5 1 L 0 5 1 0 5 .  

4 .  A f t e r  g a s f i l l i n g  a c he c k  s h a l l  be m a d e  w i t h  t h e  h e l p  o f  a 
s n i f f e r  o r  s o a p y  w a t e r , t ha t  a l l  t he i n s u l a t o r  j o i n t s  a n d 
g a s k e t s  a t  c o v e r s  a n d  s h a f t  p a s s a g e s  a r e  g a s - t i g h t .  

5 .  L ow e r t h e p r e s s u r e  t o  1 8  P S I  a b s  a n d  m o u n t  t he t ra n s p o r t  
c o v e r  M- 8 w i t h  O- r i n g  a n d  t h e  p l u g  L - 6 .  

E r e c t i on o f  c i r c u i t - b r e a k e r  a n d  s t a r t - u p  t e s t  
T h e  b r e a k i n g  u n i t a n d  t h e  s u p p o r t  i n s u l a t o r  s h a l l  n o w  b e  i n  m u c h  
t he s a m e  c o n d i t i o n  a s  w h e n  t h e y  w e r e  o r i g i n a l l y  d e l i v e r e d  f r o m  
A SE A B r o w n  B o v e r i .  

T h e  e r e c t i o n s ha l l  b e  c a r r i e d  o u t  i n  a c c o r d a n c e  w i t h  t h e m o u n t i n g  
i n s t r u c t i o n s  a p p l i c a b l e  t o  t he c i r c u i t - b r e a k e r  t y p e  i n  q u e s t i on . 

P r i o r  t o  t a k i n g  t h e c i r c u i t - b r e a k e r  i n t o  s e r v i ce a c h e c k  s h a l l  b e  
ma d e  t ha t  i t  i s  g a s - t i g h t  a n d  t ha t  t h e a p p l i c a b l e  f u n c t i o n  v a l u e s  
h a v e  b e e n  m a i n t a i n e d . 
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PRODUCT INFORMATION 

I n fo-No 
From/Do te 

0 5 1 L0 5 1 0 7  
G BG 5 - 1 0-88 

MOTOR-OPER ATED S PR I NG CLOS I NG DE VICE TYPE B LG 1 002 

DES I G N A T I ONS AND R EFER ENCES 
When o r d e r i n g  s p a r e  pa r t s  a n d  in i n q u i r i e s  a n d  o th e r  
c o r r e s p o n d e nc e  th e n um b e r  o f  t h i s  i n s t r u c t ion s h a l l  b e  g i v e n  
a n d  t he p a r t s  c o n c e r n e d  d e s i g n a t e d  a s  in t h e  fo l lo w i n g  
examp l e : "Con t a c t  p i n  0 1 5 L 0 5 0 7 : A C - 5  for  m o t o r - o p e r a t e d  
s p r i n g - c l o s i n g  d e v i c e  BLG 1 002 " .  T h e  ma n u fa c t u r i n g  n um b e r  
of  t h e  d e v i c e  a c c o r d i n g  t o  t h e  r a t i n g  p l a t e  s h a l l a l s o  b e  
g i v e n . a n d  f o r  s p a r e  c o i l s  a l s o  t h e  t y p e  o f  c u r r e n t  a n d  
v o l t a g e  i n  q u e s t i o n a n d  t he a p p l i c a b l e  v o l ta g e  f o r  t h e  
m o t o r . 

CONTE NTS GENERAL DESC R IPT I ON 
R a p i d  a u t o - r e c l o s i n g  

GENER A L  I NFORMATI O N  ABOUT OPERATING DEVICE 
U n p a c k i n g  
S t o r a g e  
E r e c t i on 
Mecha n i c a l  c o n n e c t i on 
E l e c t r i c a l  c on n ec t i o n  

MODE OF OPERATION 
C ha r g i n g of  t he c l o s i n g  s p r i n g s  
C l o s i n g  o p e ra t i on 
O p e n i n g  o p e ra t i on 
Man u a l  c ha r g i n g  a n d  d i s c h a r g i n g  of  

t he c l o s i n g  s p r i n g s  
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H o t o r  
C a t c h  d e v i c e w i t h o p e r a t i n g  ma g n e t s  
M e c h a n i c a l  t r i p p i n g  d e v i c e  
A u x i l i a r y  c o n t a c t  
C o u n t e r  
B u f f e r  f o r  t h e  c ha r g i n g  c h a i n  
H e a t e r  
T h e r m a l  r e l a y  

M A I N T E N A N C E  
C l e a n i n g  
Lu b r i c a t i o n  

P a g e  2 7  
2 8  
3 1  
3 2  
3 3  
3 4  
3 4  
3 4  
3 5  
3 5  
3 5  

CAUTION ! TIl E O P E R A T I N G  DEV I C E  S H A L L  NOT B E  OP E R AT E D  UNLOADED 
O p e r a t i o n  s h a l l  o n l y  b e  c a r r i e d  o u t  a f t e r  t h e  d e v i c e 
h a s  b e e n  c o n n e c t e d  t o ,  a n d  a d j u s t e d  t o g e t h e r  w i t h , t h e  
a p p u r t e n a n t  c i r c u i t - b r e a k e r  

G E N E R A L  D E S C R I P T I O N  
T h e  m o t o r -o p e r a t e d  s p r i n g - c l o s i n g  d e v i c e  t y p e B L G  i s  
i n t e n d e d  f o r  o p e r a t i n g  c i r c u i t - b r e a k e r s  w i t h  b u i l t - i n  
o p e n i n g  s p r i n g s w h i c h  a r e  c h a r g e d  b y  t h e  o p e r a t i n g  d e v i c e  
d u r i n g  t h e  c l o s i n g  o p� r a t i o n  o f  t h e  c i r c u i t - b r e a k e r  a n d t h e n  
s t o r e  u p  t h e  e n e r g y  r e q u i r e d  f o r  t h e  o p e n i n g  o p e r a t i o n . The 
o p e r a t i n g  d e v i c e s h a l l  n o t , t h e r e f o r e , in a n y c i r c u m s t a n c e s  
b e  o p e r a t e d  w i t h  t h e  s p r i n g  ba t t e r y  c h a r g e d  w i t h o u t  b e i n g  
c o n n e c t e d  t o  a n d  s e t  w i t h  t h e  a p p u r t e n a n t  c i r c u i t - b r e a k e r . 

T h e  o p e ra t i n g  d e v i c e  co n s i s t s  i n  p r i n c i p l e  o f  a s p r i n g  
b a t t e r y  w h i c h  i s  c ha r g e d  b y  a n  o p e r a t i n g  m o t o r  w i t h  g e a r  a n d  
a n  o p e r a t i n g  m e c ha n i s m f o r  r e l e a s i n g  t he c l o s i n g  a n d  o p e n i n g  
o p e r a t i o n s . T h e  s p r i n g  b a t t e r y  i s  a u t o ma t i c a l l y  c h a r g e d  
a f t e r  e v e r y  c l o s i n g  o p e r a t i o n . 

T h e  v a r i o u s  p a r t s  o f  t h e  o p e r a t i n g  d e v i c e  a r e  h o u se d i n  a 
c u b i c l e w h i c h  a l s o c o n t a i n s  t h e c o n t r o l  p a n e l  w i t h  o p e r a t i n g  
e q u i p me n t . I n  o r d e r  t o  f a c i l i t a t e  m a k i n g  c o n n e c t i o n s  a n d  
c a r r y i n g  o u t  o v e r h a u l  i n  t h e  o p e r a t i n g  d e v i c e , t h e  r o o f  o f  
t h e  c u b i c l e  c a n  b e  f o l d e d  u p w a r d s  a n d  t h e  d o o r s  ca n ,  w h e n  
n e c e s s a r y . b e  l i f t e d  o f f .  

CAUT I ON ! D u r i n g  t r a n s p o r t  a n d  whe n t h e  d e v i c e  i s  n o t  i n  
s e r v i c e  t h e  c l o s i n g  s p r i n g s  s h o u l d , f o r  r e a s o n s  o f  
s a f e t y  b e  i n  t h e  d i s c h a r g e d  p o s i t i o n  
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R a p i d  a u t o - r e c l o s i n g  
A u t o ma t i c ra p i d  a u t o - r e c l o s i n g  c a n  b e  c a r r i e d o u t  o n  
c o n d i t i o n t h a t  t h e  c l o s i n g  s p r i n g s  a r e c h a r g e d  a t  t h e  
b e g i n n i n g  o f  t h e  o p e r a t i o n . T h e  r e l a y  e q u i pm e n t  i n  t h e 
s w i t c h g e a r  w i l l  i n  s u c h  a c a s e g i v e a c l o s i n g i m p u l s e 
i mm e d i a t e l y  a f t e r  a n  o p e n i n g  a n d , i f  t h e  fa u l t  i s  s t i l l 
p r e s e n t , i mm e d i a t e l y  g i v e a n e w  o p e n i n g  i m p u l s e . A s  t h e  
c i r c u i t s  f o r  t h e  o p e r a t i n g  c o i l s  a r e e l e c t r i c a l l y  
i n t e r l o c k e d  v i a  t h e  a u x i l i a r y  c o n t a c t s  o f  t h e  d e v i c e , a n  
O N - o p e r a t i o n  wi l l  f i r s t  b e  c o m p l e t e d  b e f o r e  t h e  
O F F- o p e r a t i o n  i s  s t a r t e d , e v e n  i f  a n  o p e n i n g  i m p u l s e  h a s  
b e e n  g i v e n  d u r i n g  t h e ON- o p e r a t i o n . 

W i t h  t h e  s h o r t  o p e r a t i n g t i m e s  o f  t h e  o p e r a t i n g  d e v i c e , t h e  
r e q u i r e m e n t s  f o r  s p e e d  p l a c e d  o n  t h e d e v i c e  i n  o r d e r  t o  
o b t a i n  s h o r t  c u r r e n t l e s s  i n t e r v a l s  a r e  f u l f i l l e d . 

T h e  m a i n  c o m p o n e n t s  o n  a n  o p e ra t i n g d e v i c e  B LG 1 00 2  c a n  b e  
s e e n  f r o m  f i g u r e A .  

G E N E R A L  I N FO R M A T I O N  A BO U T  O P E R A T I NG D E V I C E  
U n pa c k i n g  

S t o r a g e  

E r e c t i on 

A c h e c k  f o r  p o s s i b l e  d a ma g e s  t o  t h e  o p e r a t i n g  d e v i c e  s h a l l  
b e  m a d e  d u r i n g  u n p a c k i n g . 

Th e o p e r a t i n g  d e v i c e  i s  d e l i v e r e d  r e a d y  t e s t e d  a n d  s e t .  N o  
a d j u s t m e n t  n ee d , t h e r e f o r e , b e  ma d e  i n  c o n n e c t i on wi t h  
m o u n t i n g  o n  s i t e . 

T h e  d e v i c e  sh o u l d  p r e f e r a b l y  b e  s t o r e d  i n d oo r s  i n  a d r y 
r o om .  If o u t d o o r  s t o r a g e  � n e c e s s a r y .  � h e a t e r  s h o u l d  
a l wa y s  b e  s w i t c h e d  � � o r d e r  � pr e v e n t  c o n d e n s a t i o n  £! 
m o i s t u r e .  T h i s  a l s o a p p l i e s  if t h e  d e v i c e  � t e m p o r a r i l y  
t a k e n  � o f  s e r v i c e .  

T h e  o p e r a t i n g d e v i c e  s h a l l  b e  p l a c e  i n  a c c o r d a n c e  w i t h  t h e  
d i m e n s i o n p r i n t  o f  t h e  c i r c u i t - b r e a k e r .  T h e  b a s e mu s t  b e  
l e v e l . No s k e w  t e n s i o n i n g  m a y o c c u r .  

Me c h a n i c a l  c on n e c t i o n  
C o n n e c t i o n  o f  t h e  o p e r a t i n g  r o d  b e t w e e n  t h e  o pe r a t i n g d e v i c e  
a n d  t h e  c i r c u i t - b r e a k e r  s h a l l  b e  c a r r i e d o u t  i n  a c c o r d a n c e  
w i t h  t h e i n s t r u c t i o n s  f o r  t h e  c i r c u i t - b r e a k e r  wh i c h  i s  t o  b e  
c o n n e c t e d  t o  t h e  o p e r a t i n g d e v i c e . 

E l e c t r i c a l  c o n n e c t i o n 
T h e  c a b l e  f o r  o p e r a t i n g  a n d  c o n t r o l c i r c u i t s  s h a l l  be d ra w n  
t h r o u g h  t h e  c o n n e c t i o n  f l a n g e i n  t h e  b o t t o m  of t h e c o n t r o l  
c u b i c l e .  T h e  f l a n g e  s h a l l  be f i t t e d  w i t h  a s u i t a b l e  p i p e  
f l a n g e  f o r  t h e  c a b l e  i n  q u e s t i o n . T h e  l ea d s  s ha l l  t h e n  b e  
c o n n e c t e d  t o  t h e  t e r m i n a l  b l oc k s  i n  a c c o r d a n c e  w i t h  t h e  
r e l e v a n t  c o n n e c t i o n d i a g r a m .  

T h e  e a r t h i n g  wi r e  s h a l l  b e  c o n n e c t e d  t o  t h e  e a r t h i n g  c l a m p  
A - 2 l o n  t h e  s i d e  o f  t h e  c u b i c l e .  
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F i g u r e A 

A - I  
A - 2  
A - 3  
A -4 
A - 5  

A - 6  
A - 7 

A - 8  
A- 9 

A - I 0  
A - I I  
A- 1 2  

R o o f  l o c k  
D r i v i n g  m o t o r  
C o n t r o l  p a n e l 
H e a t e r  
Ca t c h  d e v i c e  f o r  o p e n i n g  
o p e r a t i o n 
L i m i t  s w i t c h  
H o l e  f o r  i n s e r t i on o f  h a n d 
c r a n k 
G e a r  
P u s h - b u t t o n  f o r  m e c h a n i c a l  
o p e n i n g  o p e r a t i o n 
E n d l e s s  c h a i n  
A u x i l i a r y  c o n t a c t  w i t h  c o u n t e r  
T h e r m a l  r e l a y  f o r  h e a t e r  

22 

" 
! I  
I i  
o !  " " " " " 
: :  " 
: :  . . . .  . .  
: !  " . .  " " 
n 

A- 1 3  
A- 14 
A- 1 5  
A- 1 6  
A - 1 7  

A- 1 8  

A- 1 9  

A - 2 0  

A - 2 1 
A - 2 2  

. .  . .  " " . .  
I !  " . .  " " " 
I :  . .  . .  . .  . .  
; : , :  . .  
: :  " 

. . . .  .. .: : !  It .. " ,  
� ' "  
I: ,�,: k . J  � " " .. " 
k " 
n " . .  • - " " . " 

21 

S p r i n g b r i d g e  
C l o s i n g  s p r i n g  
T e r m i n a l  b l o c k s  
L i f t i n g  l u g s  
P u l l  r o d  t o  t h e  c i r c u i t ­
b r e a k e r  
C a t c h  d e v i c e  f o r  c l o s i n g 
o p e r a t i o n  
E n d  p o s i t i o n  s t o p  f o r  
s p r i n g  b r i d g e A - 1 3  
D a s h p o t  f o r  c l o s i n g 
o p e r a t i o n  
E a r t h i n g c l a m p  
Da s h p o t  f o r  op e n i n g  
o p e r a t i o n  

_____ ----------------------------------- 1 ------ ___________________________ _ 

54 3 2  1 6 5 E - 5  
P a g e  4 
LK K 8 2 - 0 9 - 2 2  www . 

El
ec

tric
alP

ar
tM

an
ua

ls 
. c

om



0 5 1 L 0 5 1 0 7  
Pa g e  5 
G BG 5 - 1 0- 8 8  

MODE O F  O P E R A T I O N  

2 

I n  p r i n c i p l e  t h e  o p e r a t i n g  d e v i c e  f u n c t i o n s  a s  fo l l o ws : 

A c a m  d i s c B- 1 5  a n d  a s p r i n g  b r i d g e B- 9 w i t h  s p r i n g s 8- 1 0  
a r e  c o n n e c t e d  w i t h  a n  e n d l e s s  c h a i n  8- 8 .  T h e  c h a i n , w h i c h  
i s  p l a c e d  i n  t wo l o o p s  o v e r  a m o t o r - d r i v e n  s p r o c k e t  B- 1 6 ,  
f u n c t i o n s  a s  a t r a n s m i s s i o n  e l e me n t  wh e n  t h e  s p r i n g s  8- 1 0  
a r e  c ha r g e d , a n d d r i v e s t h e  c a m  d i s c  B- 1 5  r o u n d  d u r i n g a 
c l o s i n g  o p e r a t i on . T h e  c a m  d i s c d u r i n g  i t s  r o t a t i o n 
a c t u a t e s  t h e o p e r a t i n g  a rm B - 3  wh i c h  c o n v e r t s  t h e r o t a r y  
m o v e m e n t  i n t o  a l i n e a r  m o v em e n t  o n  t h e  p u l l  r o d  B - 1 3 .  

Fi g u r e  B T h e  o pe r a t i n g  d e v i c e  i n  t h e o p e n  
po s i t i o n  w i t h  d i s c h a r g e d  c l o s i n g  

1 1  s p r i n g s  

1 2  T r i p  ma g n e t  
3 r�r--_.L C!!-ftl:t�� 
4 --'r-+-_L 1 3 

1 4  

8 - 1 
B - 2  
B - 3  
B - 4  
B - 5  
8 - 6  
8 - 7 
8 - 8  
8 - 9  
8- 1 0  
8- 1 1  
8 - 1 2  
8 - 1 3  
B - 1 4  
8 - 1 5  
B- 1 6  
8- 1 7  

Ma i n  o p e n i n g  c a t c h  
O p e r a t i n g  a r m  
S p r o c k e t  

5 -+--t-�f---N:J. 
6 _4i'=--r' 

9 

D � 1 7  
ok---- 1 6  

1 9  

te�-;�:tI;=d-- 20 
I: !! 1 0 ---:< !! 
,: Ii 
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: I : :  
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B - 1 8  
B- 1 9  
B- 2 0  
B- 2 1  
B - 2 2  
B- 2 3  
B- 2 4  

S t o p  r o l l e r  
Da s h p o t  f o r  o p e n i n g  o p e r a t i o n  
L i m i t swi t c h  
E n d l e s s  c h a i n  
S p r i n g  b r i d g e  
C l o s i n g  s p r i n g s  
M a i n  c l o s i n g  c a t c h  
C l o s i n g ma g n e t  
P u l l r o d  t o  t h e  c i r c u i t - b r e a k e r  
L o c k i n g l u g  
C a m  d i s c 
D r i v i n g s p r o c k e t  o f  t h e  g e a r  
E n d  p o s i t i o n  s t o p  fo r s p r i n g  
b r i d g e  B - 9  
D a s h p o t  
S p r o c k e t  
G u i d e  l i n k  
S p r o c k e t  
C h a r g i n g  c h a i n  
De f l e c t o r  w h e e l  
B u f f e r  f o r  c h a r g i n g  c h a i n  B- 2 2  
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Cha r gin g of t he c l o s i n g  s p rin g s  
The m o t or c i r c uit is a l wa ys c lo s e d  b y  the limit s wi t c h B - 7  
wh e n  t h e  c l o s i n g  s p r i n g s  a r e  d i s cha r g e d . I f  the mo t o r  
s t a r t e r  o n  the con t ro l  p a n e l  i s  c lo s e d  the mot o r  wil l s t a r t  
a n d  d rive the s p r oc k e t  B - 1 6  of the g ea r  ro u n d  i n  the 
d i r e c t io n  of t he a r row . Whe n  the s p ro c k e t  B-4 wi t h  t he c a m  
d i s c  B- 1 5  i s  loc k e d  with i t s  loc kin g l u g B- 1 4  a g a i n s t  the 
main c lo si n g  c a t ch B- 1 1 ,  the e n d l e s s  c hain B-8 is t he r e wi t h  
a n cho r e d  t o  t hi s  s p ro c k e t .  Con s equ e n t l y ,  t he e n dl e s s c ha i n  
o n  s e c t ion B wi l l  mo v e  u p war d s ,  o n  s e c t ion C d o w n w a r d s , 
whi l e  on s e c tio n s  A a n d D it wil l r e m ain mo tio n l e s s . 

A s  t he c hain i s  f e d  f o r wa r d  ov e r  t he d rivi n g s p ro c k e t B- 1 6  
the s p ro c k e t  8- 1 9  with a p p u r t e n a n t  s p ri n g  b ri d g e  wi l l  b e  
li f t e d  u p wa r d s  a t  the s a me time a s  t he s p roc k e t  B- 2 1  move s 
do w nw a r d s  the s a m e  d i s t a n c e . 

The cha r gi n g c hain 8 - 2 2 which r u n s  ove r the d e f l e c t or whe e l  
B- 2 3  i s  fi x e d  a t  o n e  e n d  t o  the sha f t  o n  t he s p ro c k e t  B- 1 9  
a n d  a t  t he o t he r  e n d  to the sha f t  for the s p roc k e t  8- 2 1 .  
The p u r po s e  of the c ha r g i n g  chai n s  i s  to k e e p  t h e  e n d l e s s  
chain s t r e t che d . 

J u s t  b efo r e  t he s p rin g b r i d g e  B - 9  r e a che s it s hig he s t  
po s i t io n  i t  a c t u a t e s  t he l imit s wi t c h  8- 7 so that i t  
i n t e r r u p t s  t he c u r r e n t  t o  t he mo to r , whe r e u po n  t he s p r in g 
b r i d g e  s to p s  some w h a t  b e fo r e  the e n d  posi t io n  s t o p  8- 1 7  a s  
sho w n  i n  fig u r e  C .  

D u rin g the c ha r gi n g moveme n t  the sha f t  fo r t he s p ro c k e t  8- 2 1  
ha s m o v e d  f r om the u p p e r  e n d  o f  the g roov e  i n  the g ui de l i n k  
B- 2 0  t o  the lowe r e n d  an d ha s p u l l e d  with i t  t h e  g ui de l i n k 
B - 2 0  in c l u di n g the da shpot c yl i n de r  8- 1 8  a f u r the r dis t a n c e  
d o w n w a r d s  so tha t t he pis t o n  in t he da s h p o t  ha s r ea c he d i t s  
u p p e r  positio n . S e e  fig u r e  C .  A b u i l t -in c a t ch E- 6 i n  the 
g e ar p r eve n t s  t h e  g e a r  s p ro c k e t  8- 1 6  f ro m  ro t a t in g 
b a c k w a r d s .  S e e  fi g u r e  E .  
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F i g u r e  C 

T h e  o p e r a t i n g d e v i c e  i n  t h e  o p e n  
p o s i t i o n  w i t h  c h a r g e d  c l o s i n g  s p r i n g s  

C - 2  Ma i n  o p e n i n g  c a t c h  
C- 3 O p e r a t i n g a r m 
C - 4  S p r o c k e t  
C- l l  Ma i n  c l o s i n g  c a t c h  
C - 1 2  C l o s i n g  ma g n e t  
C- 1 4  L o c k i n g  l u g  o n  s p r o c k e t  C - 4  
C- 1 5  C a m  d i s c 

T h e  t e n s i l e  f o r c e  o f  t h e  c l o s i n g  s p r i n g s  i s  t a k e n u p  b y  t h e  
e n d l e s s  c h a i n o n  s e c t i o n s  A a n d  B .  

A t  a n  i m p u l s e  t o  t h e c l o s i n g  ma g n e t  C- 1 2  t h e  m a i n  c l o s i n g  
c a t c h  C - l l  i s  f r e e d  f r om i t s  g r i p  a g a i n s t  t h e  l o c k i n g l u g  
C- 1 4  o f  t h e s p r o c k e t .  B y  m e a n s  o f  t h e  t e n s i l e  f o r c e  o f  t h e  
c l o s i n g  s p r i n g s  i n  t h e  e n d l e s s  c h a i n  o n  s e c t i o n  A t h e  
s p r o c k e t  C - 4  w i t h  c a m  d i s c C - 1 5  i s  d r i v e n  r o u n d  i n  t h e  
d i r e c t i o n o f  t h e  a r r o w . D u r i n g  i t s  o n e - r e v o l u t i o n  m o v e m e n t  
t h e c a m  d i s c a c t u a t e s  t h e  o pe r a t i n g  a r m  C - 3  w h i c h  i s  p r e s s e d  
o v e r  t o  t h e  l e f t  a n d  l o c k e d  b y  t h e  m a i n  o p e n i n g  c a t c h  C- 2 i n  
t h e c l o s e d  p o s i t i o n a s  s h o w n  i n  f i g u r e  D .  
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F i g u re D 

C l o s i n g o f  t he o per a t i n g  dev i ce 

T r i p ma g n et 5 

6 ":D-�J;:%.-4---- 1 5  

0- 1 
0 - 2  
0-3  

Ma i n  o pen i n g  c a t c h  
O per a t i ng a rm 

o 

I: 
•• 
•• 
" 
II " ,. t. II .. II II ,I .. I' .. I' •• I' .. II " II 

:: II 
.' :: I II ,. • 

0- 5 
0-6 
0- 1 1  

o 0- 1 3  
_L:.-"=--- 1 8  0- 1 4 

0- 1 5  
0- 1 8  
0- 2 0  

20 0- 2 1  

21 

S t o p  r o l ler 
Oa s h po t  f o r  o pen i n g  o per a t i o n 
Ma i n  c lo s i n g  c a t c h  
P u l l  r o d  t o  t he c i r c u i t - b rea ker 
Lockin g lug 
Cam d i sc 
Da s h po t  
G u i de link 
S p r o cke t 

h II ... 
-1L . � . __  _ _ _  _ 

F i g u r e 0 s h o w s  t he p o s i tio n d u r in g t he c l o s i n g  o per a tio n 
w h e n  t he c a m  d i s c  0- 1 5  h a s  i n  i t s rev o l u t i o n  j u s t  lef t t he 
s t o p  r o l ler  0- 5 .  The s ha f t  i n  t he s p r o cket 0- 2 1  h a s  t hen 
p a s s ed t he f ree sec tion in the g u i d e l i nk 0- 2 0  a n d  beg i n s  t o  
p res s t he l i nk a n d  t he d a s h p o t  c y l i n der 0- 1 8  u p wa r d s . t h e  
f i n a l  p a r t  o f  t he r e v o l u tion o f  t he c a m  d i s c  is t h u s  b raked 
by t he d a s h p o t  so t h a t  t he fin a l  p o sition wit h  t he l ocki n g  
l u g  0- 1 4  r es t i n g a g a i n s t  t he m a i n  c l o sing c a t c h  0- 1 1  i s  
rea c hed w i t h  a s l o win g - d o w n  mo vemen t 

T he f i n a l  p o sition o f  t he c a m  d i sc a nd t h e  d a s h po t  c y l i n d er 
can  be seen in  f i g u r e B .  

O pen i n g  o per a t i o n  
O penin g o f  t he o pera t i n g  device a n d  cir c u i t-breaker is 
c a r r ied o u t  by mea n s  of a n  i m p u l se t o  t he t r i p  ma g net 0- 1 o r  
by p u s h i n g  i n  t he O F F  p u s h but t o n  A - 9  l o c a ted o n  t he o u t s i d e  
o f  t he c u bi c l e  o f  t he opera tin g dev i ce .  T h e  o per a t i n g a r m  
D - 3  w i l l  t hen be freed f r o m  i t s  g rip a g a i n s t  t he ma i n  
o pening c a t c h  D- 2 ,  w h ereu p o n  t he o pen i n g  s p r i n g  o f  t he 
c i r c u i t-breaker w i l l  p u l l t he o pera t i n g  a r m i n t o  t he o pen 
p o sit i on .  

T he o pen po sit i o n o f  t he o per a t i n g  a rm w i t h  t h e  s t o p  r o l l e r  
D - 5 res t i n g  a g a i n s t t he c a m  d i s c i s  s h own  i n  f i g u re B .  
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Ma n u a l  c h a r g i n g  a n d  d i s c h a r g i n g  o f  t h e  c l o s i n g  s p r i n g s  3 2 

1 

4 

6 
F i g u r e E G ea r  A-6 

E- l Ha n d  c r a n k  E- 4 R a t c h e t  w h e e l  
E - 2  H o t o r  E- 5 F r i c t i o n c o u p l i n g  
E- 3 C o v e r  p l a t e  w i t h  k n o b  E - 6  C a t c h  

-- -

T h e  c l o s i n g s p r i n g s  o f  t h e  o p e r a t i n g  d e v i c e  c a n  b e  ma n u a l l y  
c ha r g e d  w i t h  t he h a n d  c r a n k  E - l . T h e  k n o b  E - 3  s h a l l  b e  
m o v e d  a w a y  f r o m  t h e  m o t o r  t o  t h e  h a n d - o p e r a t e d  p o s i t i o n  a s  
s h o w n  i n  t he f i g u r e , a n d  t h e  c r a n k  s ha l l b e  p l a c e d  o n  t h e  
s h a f t .  W h e n  t h e  c ra n k i s  t u r n e d  c o u n t e r c l o c k w i s e  t h e  
c l o s i n g  s p r i n g s  w i l l  b e  c ha r ge d . 

T h e  k n o b  E-3 o p e r a t e s  a c o n t a c t  w h i c h  d i s c o n n e c t s  t h e  m o t o r  
v o l t a g e  w h e n  t h e  k n o b  i s  m o v e d  i n t o  t h e  ma n u a l  c h a r g i n g  
p o s i t i o n . 

T h e  c r a n k  E- l s h a l l  b e  k e p t  i n  a h o l d e r  i n  t h e  o p e r a t i n g  
d e v i c e  c u b i c l e .  

W h e n  t h e  s p r i n g  b r i d g e h a s  b e e n  c ra n k e d  f u l l y  u p  a g a i n s t t h e  
e n d  p o s i t i o n  s t o p  B - 1 7  t h e  f r i c t i o n  c o u p l i n g  E - 5  w i l l  b e g i n  
t o  s l i d e  i f  t h e  c r a n k i n g  i s  c o n t i n u e d . 

Th e g e a r  i s  f i t t e d  w i t h  a c a t c h E-6 w h i c h  p r e v e n t s  t h e  g e a r  
whe e l  f r o m  r o t a t i n g  b a c k wa r d s  w h e n  t h e  c r a n k i n g  i s  
i n t e r r u p t e d . 

I f  a r e t u r n  t o  d i s c ha r ge d  c l o s i n g  s p r i n g s  i s  r e q u i r e d  
w i t h o u t o p e r a t i n g  t he c i r c u i t - b r e a k e r , t h e  m o t o r  v o l t a g e  
s h a l l  f i r s t  b e  i n t e r r u p t e d  w i t h  t h e  p u s h b u t t o n  " O F F "  P- 6 a n d  
t h e n  t he c r a n k  s h a l l  b e  p l a c e d  i n  t h e  h a n d - o p e r a t i n g  
p o s i t i o n  a s  d e s c r i b e d  a b o v e . 
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T h e  c r a n k  s h a l l  b e  t u r n e d  c o u n t e r c l o c k w i s e  s o  f a r  t h a t  t h e  
c a t c h  E - 6  i s  r e l e a s e d  a n d  t h e c r a n k s h a l l  b e  k e p t i n  t h a t  
p o s i t i o n . T h e  c a t c h  E - 6  s h a l l  b e  m o v e d  a s i d e  i n  t h e  
d i r e c t i on o f  t h e  a r r o w  u n t i l  t h e  c a t c h  i s  f r e e d  f r o m  t h e  
c o g s  i n  t h e  r a t c h e t  w h e e l  E - 4 . B y  m e a n s  o f  r e l e a s i n g  t h e 
c r a n k  c l o c kw i s e w h i l e  h o l d i n g  b a c k , t h e  s p r i n g  b a t t e r y  c a n  
b e  d i s c h a r g e d . T h e  d i s c h a r g i n g  o p e r a t i o n  c a n  b e  i n t e r r u p t e d  
i n  a n y  p o s i t i o n  b y  m e a n s  o f  r e l e a s i n g  t h e  c a t c h  E- 6 .  

M a n u a l c l O S i n g  i m p u l s e 
Whe n t h e  c i r c u i t - b r e a k e r  i s  i n  t h e  o p e n  p o s i t i o n  a n d  t h e  
c l o s i n g  s p r i n g s  a r e  f u l l y  c ha r g e d  t h e  a u x i l i a r y  c o n t a c t  a n d  
t h e  l i m i t  s w i t c h  i n  t h e  c l o s i n g  c i r c u i t w i l l  b e  c l o s e d . 

T h e  c o n t r o l  s w i t c h  P- 5 o n  t h e  c o n t r o l  p a n e l s h a l l  be i n  t h e  
" L OCA L "  p o s i t i o n . 

A m a n u a l c l o s i n g  i m p u l s e  s h o u l d  o n l y  b e  g i v e n  e l e c t r i c a l l y  
b y  p r e s s i n g  t h e ON p u s h b u t t o n  P- 7 o n  t he c o n t r o l  p a n e l ,  
w h e r e u p o n  t h e  c l o s i n g  ma g n e t  w i l l  t r i p  o u t  t h e  o p e r a t i o n . 

I f  f o r  s o m e  r e a s o n  i t  s h o u l d  be c o n s i d e r e d  a b s o l u t e l y  
n e c e s s a r y  t o  g i v e  a m e c h a n i c a l  m a n u a l c l o s i n g  i m p u l s e , t h i s  
c a n  b e  c a r r i e d  o u t  b y  m e a n s  o f  g i v i n g a l i g h t  t a p  o n  t h e  
m a g n e t  a r m  X - 2 . I t  m u s t  b e  n o t e d  t h a t  t h e  i m p u l s e m u s t  b e  
s h o r t  a s  o t h e r w i s e t h e  l oc k i n g  l u g  C - 1 4 ,  a f t e r  a c o m p l e t e d  
w h o l e  r e v o l u t i o n , w i l l  h a v e  p a s s e d  t he r o l l e r  o n  t h e  ma i n  
c l o s i n g  c a t c h  C- l 1 ,  w h e r e u p o n  t h e  i n t e r l o c k i n g  d i s c F- 3 o f  
t he c a m  d i s c  w i l l  l i e a g a i n s t  t he i n t e r l o c k i n g  a r m  F- 2 .  

I f  t h i s  o c c u r s , t h e  p r o c e d u r e d e s c r i b e d  u n d e r  t h e  h e a d i n g  
" Ca n c e l l i n g  o f  i n t e r l o c k i n g "  a c c o r d i n g  t o  f i g u r e H s h a l l  b e  
f o l l o w e d  i n ' o r d e r  t o  r e s e t  t h e  m e c h a n i s m i n  t h e  n o r m a l  
p o s i t i o n . 

Ca u t i o n : A m a n u a l m e c h a n i c a l  c l o s i n g  i m p u l s e  m a y b e  
e x e c u t e d  o n l y  b y  a q u a l i f i e d  p e r s o n . T h i s  i s  s om e o n e  
w h o  i s  i n t i ma t e l y  f a m i l i a r  w i t h  t h e  o p e r a t i o n o f  t h e  
c i r c u i t  b r e a k e r  a n d  o p e r a t i n g  m e c h a n i s m a n d  w h o  i s  
a b s o l u t e l y  c e r t a i n  a b o u t  w h a t  c a n  h a p p e n  w h e n  t h e  
e l e c t r i c a l  b l o c k s  a n d  i n t e r l o c k s  a r e  r e m o v e d  ( a s  t h e y  w i l l  
b e  d u r i n g  t h i s  m o d e  o f  o p e r a t i o n ) .  
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C a u t i o n : N e v e r  g i v e a m a n u a l  m e c h a n i c a l  c l o s i n g  i m p u l s e  
w h e n  t h e  c l o s i n g  s p r i n g s  a r e c h a r g e d , u n l e s s  t h e o p e r a t i n g  
d e v i c e  i s  c o n n e c t e d  t o  t h e  c i r c u i t - b r e a k e r  a n d  a l l  a d j u s t ­
m e n t s  ha v e  b e e n  ma d e .  

M a n u a l  o p e n i n g  i m p u l s e  
W h e n  t h e c i r c u i t - b r e a k e r  i s  i n  t h e c l o s e d  p o s i t i o n  t h e  
a u x i l i a r y c o n t a c t  i n  t h e o p e n i n g  c i r c u i t  o f  t h e  o p e r a t i n g  
d e v i c e  w i l l  b e  c l o s e d . 

The c o n t r o l  s w i t c h  P- 5 o n  t h e  c o n t r o l  p a n e l  s h a l l  be i n  t h e  
" L OC A L "  p o s i t i o n . 

A m a n ua l o p e n i n g  i m p u l s e  c a n  e i t h e r  be g i v e n  e l e c t r i ca l l y  
o r  m e c h a n i c a l l y . 

A n  e l e c t r i c  o p e n i n g  i m p u l s e  s h a l l  be g i v e n  b y  p r e s s i n g  t h e  
" O FF " p u s h b u t t o n  P - 6  on t h e  c o n t r o l  p a n e l , w h e r e u p o n  t h e  
t r i p  m a g n e t w i l l  t r i p  o u t  t h e  o p e r a t i o n . 

A m e c h a n i c a l  o pe n i n g  i m p u l s e  s h a l l  b e  g i v e n  b y  p r e s s i n g  t h e  
" OFF p u s h b u t t o n o n  t h e  o u t s i d e  o f  t h e  c u b i c l e . S e e f i g u r e 
A A . T h e  o p e r a t i n g r o d  A A - 2 w i l l  p a s s  t h e  m o v e me n t  o n  t o  t h e  
a u x i l i a r y  o p e n i n g  c a t c h  A A - 1 4 ,  w h i c h  w i l l  t r i p  o u t  t h e  
o p e r a t i o n . 
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M e c h a n i c a l  i n t e r l o c k i n g  a g a i n s t  u n i n t e n t i o n a l  c l o s i n g  o p e r a t i o n  
I f  t h e  c i r c u i t - b r e a k e r  i s  a l r e a d y  i n  t h e  c l o s e d  p o s i t i o n  o r  
i f  t h e c l o s i n g  s p r i n g s o f  t h e  o p e r a t i n g  d e v i c e a r e  
d i s c h a r ged  o r  n o t  f u l l y  c h a r g e d , a c l o s i n g  o p e r a t i o n  m a y  n o t  
b e  c a r r i e d  o u t . I n  o r d e r  t o  p r e v e n t  s u c h  a n  u n i n t e n t i o n a l  
o p e r a t i o n w h i c h  c a n , f o r  i n s t a n c e , o c c u r  i f  t he c l o s i n g  
c a t c h  i s  o p e n e d  m a n u a l l y  o r  i f  t h e r e  i s  some me c h a n i c a l  
fa u l t  o n  t he c a t c h ,  t h e o p e r a t i n g d e v i c e  h a s  b e e n  f i t t e d  
w i t h  a n  i n t e r l o c k i n g  me c ha n i s m a s  s h o w n  i n  f i g u r e  F .  

5 

6 

7 

F i g u r e F I n t e r l o c k i n g 

F- I L i m i t  s w i t c h . S ee 
F - 2  I n t e r l o c k i n g  a rm 
F - 3  I n t e r l o c k i n g d i s c 
F-4  C a m  d i s c 
F - S  S p r i n g  
F- 6 S p r i n g  

--

m e c ha n i sm 

f i g u r e R F - 7  L i n k  
F-8 P i n  
F-9 S p r i n g 
F - I O  O p e r a t i n g  r o d  
F- I l  S h a f t  f o r  t h e  

o p e r a t i n g  a rm B - 3  
-

T h e  f i g u r e  s h o w s  t h e p o s i t i o n  o f  t h e  i n t e r l o c k i n g  me c h a n i sm 
w h e n  t h e  o p e r a t i n g d e v i c e  i s  i n  t h e  c l o s e d  p o s i t i o n  w i t h  
d i s c h a r g e d  c l o s i n g  s p r i n g s . T h e  i n t e r l oc k i n g  a r m  F - 2  i s  
i n t e r l o c k e d  i n  f r o n t  o f  t h e  i n t e r l o c k i n g  d i s c  F- 3 w h i c h  
a l wa y s  f o l l o w s  t h e  m o v e �e n t  o f  t he c a m  d i s c  F - 4 . A r e n e we d  
c l o s i n g  o p e r a t i o n  i s  t h u s  n o t  p o s s i b l e  b e f o r e  t he c l o s i n g  
s p r i n g s  h a v e  b e e n  c om p l e t e l y  c h a r g e d  a n d  t h e  o p e r a t i n g  
d e v i c e  h a s  b e e n  o p e r a t e d  i n t o  t h e  o p e n  p o s i t i o n , r e ga r d l e s s  
o f  s e q u e n c e . 
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When the c l o s i n g s p r i n g s  a r e b e i n g  c h a r g e d  a n d t h e  s p r i n g  
b r i d g e A - 1 3  i s  n e a r i n g  t h e  e n d  po s i t i o n i t  p r e s s e s  t h e  
o p e r a t i n g r o d  F- 1 0  u p w a r d s  s o  t h a t  t h e  l i m i t  s w i t c h F - 1  
c ha n g e s  p o s i t i o n  a n d  t h e  m o t o r  s t o p s . T h e  s p r i n g  F-6 t r i e s  
t o  l i f t  t h e  i n t e r l o c k i n g  a rm F- 2 b u t  i t s  l i f t i n g  c a p a c i t y  i s  
n e u t r a l i z e d  b y  t h e  s p r i n g  F - 5 . 

I f  t h e  o p e r a t i n g d e v i c e  i s  o p e r a t e d  i n t o  t h e  o p e n  p o s i t i o n  
t h e  p i n  F-8 , wh i c h  f o l l ows t h e  m o v e m e n t  o f  t h e  o p e r a t i n g a rm 
B- 3 ,  w i l l  m o v e  f r om t h e  u p p e r  p o s i t i o n i n  t h e  g r o o v e  o n  t h e  
l i n k  F- 7 .  T h e  s p r i n g  F - 6  w i l l  t h e n  l i f t b o t h  t h e  
i n t e r l o c k i n g  a r m F- 2 a n d  t h e  l i n k  F- 7 u p w a r d s  s o  t h a t  t h e  
i n t e r l o c k i n g d i s c  F- 3 i s  d e b l o c k e d . 

W h e n  t h e  o r d e r  i s  r e v e r s e d , i . e .  i f  t h e  o p e n i ng o p e r a t i o n  i s  
c a r r i e d  o u t  f i r s t , t h e l i f t i n g  c a p a c i t y  o f  t h e  s p r i n g  F - 6  
w i l l  b e  n e u t r a l i z e d  b y  t h e s p r i n g  F- 9 ,  f o r  w h i c h  r e a s o n  t h e  
i n t e r l o c k i n g  a r m r e m a i n s  i n  t h e  l o c k e d  po s i t i o n un t i l  t h e  
c l o s i n g  s p r i n g s  a r e c ha r g e d . 

Ca n c e l l i n g  o f  i n t e r l o c k i n g  
I f  t h e m o v e m e n t  o f  t h e  c a m  d i s c  h a s  f o r  s om e  r e a s o n  b e e n  
s t o p p e d  by  t h e  i n t e r l o c k i n g  a r m F- 2 ,  a c l o s i n g  o p e r a t i o n 
c a n n o t  b e  c a r r i e d  o u t  b e f o r e  t h e  c a m  d i s c  ha s b e e n  r e t u r n e d  
t o  i t s  n o r m a l  p o s i t i o n  w i t h  t h e  l o c k i n g l u g  B- 1 4  r e s t i n g  
a g a i n s t  t h e  r o l l e r  o n  t h e  ma i n  c l o s i n g  c a t c h  8- 1 1 .  T h i s  
s h a l l b e  d o n e  i n  t h e  f o l l o w i n g  wa y : 

1 .  T h e  s p r i n g  b r i d g e s h a l l  b e  p l a c e d  i n  a l o c k a b l e  po s i t i o n  
a c c o r d i n g  t o  f i g u r e G .  

2 .  T h e  g e a r  s h a l l  b e  c r a n k e d  c l o c k w i s e  u n t i l  t h e  l o c k i n g  
l u g  B- 1 4  o f  t h e  s p r o c k e t  h a s  g o n e  we l l  p a s t  t h e r o l l e r  
o n  t h e  ma i n  c l o S i n g  c a t c h  B- l 1 .  

3 .  T h e  c a u s e  o f  t h e  fa u l t  s h a l l  b e  r e m e d i e d . 

4 .  T h e  s p r i n g  b r i d g e s h a l l  b e  a g a i n  t a k e n  o u t  o f  i t s l o c k e d  
p o s i t i o n  a n d  t h e  c l o s i n g s p r i n g s  s h a l l  b e  c h a r g e d . A 
t r i a l  o p e r a t i o n  sha l l  b e  ma d e . 
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SLOW O P E R A T I O N 
C e rta i n  m o u n t i n g  
o p e r a ti o n  o f  t h e  
i f  t h e  fo l l o w i n g  

a n d  o v e r h a u l i n g  w o r k  r e q u i r e s  s l o w  
c i r c u i t- b r e a k e r . T h i s  c a n  b e  c a r r i e d  o ut 
c o n d it i o n s  a r  f u l f i l l e d : 

1 .  T h e  m o t o r - a n d  o p e r a t i n g vo l t a g e s  s h a l l  b e  i n te r r u pt e d  
2 .  T h e  s p r i n g  b r i d g e s h a l l  b e  b l o c k e d  a c c o r d i n g  t o  

f i g u r e  G .  
3 .  T h e  i n te r l o c k i n g  m e c h a n i s m  s h a l l  b e  p u t o u t o f  o p e r a t i o n  

1 .  T h e  m oto r v o l t a g e s h a l l  b e  i n t e r rupte d w i t h  t h e  p u s h b u tt o n  P- l l  
a n d  t h e  o p e r a t i n g  v o lta g e  w i t h  t h e s w i t c h  P - 5 . 

2 .  B l o c k i n g  o f  the s p r i n g  b r i d g e  

F i gur e  G 

G- l G u i d e  b a r  
G - 2  L o c k  b o l t 
G - 3  S p r i n g  b r i d g e 13- 9 

T h e  s p r i n g b r i d g e G- 3 s h a l l  b e  b l o c k e d  a t  t h e  g u i d e  b a r s  G - l  
w i t h  t h e  l o c k  b o l t s  G - 2 . 

I f  t h e  c l o s i n g  s p r i n g s a r e  d i s c ha r g e d  t h e y  s h a l l  b e  c h a r g e d  
b y  m e a n s  o f  o p e r a t i n g t h e  g e a r  w i t h  t h e  h a n d  c r a n k 
( c ou n te r c l o c k w i s e ) u n t i l  t h e  h o l e s  i n  t h e  s p r i n g  b r i d g e  
c e nte r w i t h  t h e  h o l e s  i n  t h e  g u i d e  b a r s .  

I f  t h e  c l o s i n g  s p r i n g s  a r e  c h a r g e d , th e y  s h a l l  b e  d i s c h a r g e d  
w it h  t h e  h e l p  o f  t h e  h a n d  c r a n k  ( c l o c k w i s e ) un t i l t h e l o c k  
b o l t s G - 2  c a n  b e  m ounte d .  

T h e  met h o d  o f  us i n g  th e h a n d  c r a n k  c a n  b e  s e e n  u n d e r  t h e  
h e a d i n g  " Ma nua l c h a r g i n g  a n d d i s c h a r g i n g  o f  t h e  c l o s i n g  
s p r i n g s " . 

T h e  l o c k  b o l t s  G - 2  s h a l l  be s t o r e d  i n  a h o l d e r  i n  t he 
o p e r at i n g  d e v i c e  c ub i c l e .  
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3 .  B l o c k i n g  o f  t h e  i n t e r l o c k i n g m e c ha n i s m 
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F i g u r e  H s h o w s  t h e  i n t e r l o c k i n g  m e c h a n i s m w h e n  t h e  
o p e r a t i n g  d e v i c e  i s  i n  t h e  o p e n  p o s i t i o n  w i t h  d i s c h a r g e d  
c l o s i n g  s p r i n g s . 

2 3 F i g u r e H 

H - I  H o l e  
H - 2  L i m i t s w i t c h  
B - 3  B r i d g e  
H - 4  I n t e r l o c k i n g  a r m  
H - 5  I n t e r l o c k i n g  d i s c o n  c a m  d i sc F- 4 
H - 6 L o c k  p i n  
H - 7  O p e r a t i n g  r o d  
H - 8  S p r i n g  
H - 9  S p r i n g  
1 1- 1 0  S p r i n g  

6 

7 

t 

T h e  o p e ra t i n g  r o d  B - 7  � n  t h e  b r i d g e  11 - 3  s h a l l  b e  p r e s s e d  u p w a r d s  a n d  
t h e  l o c k  p i n  1 1 - 6  s h a l l  b e  i n s e r t e d  i n t o  t h e  h o l e  H - I  s o  t h a t  t h e  
b r i d g e H - 3  i s  ha n g i n g  o n  t h e  p i n . T h e  i n t e r l o c k i n g  a r m  H - 4  w i l l  t h e n  
t a k e  u p  t h e  p o s i t i o n  m a r k e d  b y  d o t s  o n  t h e  f i g u r e a n d  w i l l  t h e r e b y  b e  
p u t  o u t  o f  o pe r a t i o n . 

T h e  l o c k  p i n  H - 6  s h a l l  b e  s t o r e d  i n  a h o l d e r  i n  t h e  o p e r a t i n g  d e v i c e 
c u b i c l e .  

W h e n  t h e o p e r a t i n g m e c h a n i s m i s  i n  c l o s e d  p o s i t i o n , t h e  i n t e r l o c k i n g  
a rm c a n  b e  p u s h e d  d o w n a g a i n s t  t h e  i n t e r l o c k i n g  p o s i t i o n . W h e n  
t u r n i n g  t h e  ha n d  c r a n k  c o u n t e r c l o c k w i s e  a c c o r d i n g  t o  p o i n t  3 u n d e r  
s l o w  m a n u a l  o p e n i n g , t h e  i n t e r l o c k i n g  a r m t h u s  m u s t  b e  l i f t e d  u p  i n  
o r d e r  t o  g e t  d e b l o c k i n g . 
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S l ow m a n u a l  c l o s i n g  o p e r a t i o n  
S t a r t i n g  p o s i t i o n : C i r c u i t - b r e a k e r  i n  t h e  o p e n  p o s i t i o n , 
m o t o r - a n d o p e r a t i n g v o l t a g e s  i n t e r r u p t e d , s p r i n g  b r i d ge a n d 
i n t e r l o c k i n g  m e c ha n i s m i n  b l o c k e d  · p o s i t i o n . 

1 0  -____ 
...:-!: 

1 1  1 2  
1 3  

14  

15  

....r:;;a.--- 1 6  

1 7  

1 8  

F i g u r e 

K - l  
K - 2  
K - 3  
K - 4  
K - 5  
K - 6  
K - 7  
K - 8  
K - 9  
K - I 0  
[ - 1 1  
K - 1 2  
K - 1 3  
K - 1 4  
K - 1 5  
K - 1 6  
K - 1 7 
K - 1 8  

K 

T r i p  ma g n e t  
A u x i l i a r y  s w i t c h  
I n t e r me d i a t e  c a t c h  
Ma i n  o p e n i n g  c a t c h  
R o l l e r  
R o l l e r  
S p r o c k e t  
S t o p  r o l l e r  
O p e r a t i n g  a rm 
C h a i n  
Lo c k i n g  l u g  
Ma i n  c l o s i n g c a t c h  
C l o s i n g  ma g n e t  
P u l l  r o d  
A u x i l i a r y  c a t c h  
I n t e r m e d i a t e  c a t c h  
L o c k i n g  l u g  
C a m  d i s c  

S l o w  c l o s i n g o f  t h e c i r c u i t - b r e a k e r  s h a l l  b e  c a r r i e d  o u t  a s  f o l l o w s : 

1 .  T h e  c r a n k s h a l l  b e  p l a c e d  i n  t h e  h a n d - o p e r a t i n g  p o s i t i o n a s  s h o wn 
i n  f i g u r e E .  

2 .  E i t h e r  t h e  m a g n e t  a rm o n  t he c l o s i n g  m a g n e t  K - 1 3  s h a l l  b e  p r e s s e d  
i n  o r  t h e  a u x i l i a r y  c a t c h  K - 1 5  s ha l l  b e  mo v e d  a s i d e  s o  t ha t  t h e  
i n t e r me d i a t e  c a t c h  K - 1 6  i s  r e l ea s e d . A n o r m a l  c l o s i n g  o p e r a t i on 
s h o u l d  t h e n  t a k e  p l a c e  i f  t h e  s p r i n g b r i d g e  A - 1 3  w e r e  n o t  i n  t h e  
l o c k e d  p os i t i o n . T h e  s p r i n g  b r i d g e t h e r e f o r e  m o v e s  d o w n w a r d  o n l y  
a s  f o r  a s  t h e  c l e a ra n c e  i n  t he h o l e s  f o r  i t s  l o c k  b o l t s  G - 2  
p e rm i t s, a n d  t h e n  t h e  c l o s i n g  o p e ra t i o n  i s  i n t e r r u p t e d . 

T h e  s h o r t  d o w n wa r d  mo v eme n t  o f  t h e  s p r i n g  b r i d g e  i s , h o we v e r , 
s u f f i c i e n t  f o r  i t  v i a  t h e  c h a i n  K - I 0 ,  t o  d r i v e t h e  s p r o c k e t  K - 7  
c l o c k w i s e  s o  f a r  t ha t  t h e  l o c k i n g  l u g  K - 1 7  c a n  p a s s  t h e  c a t c h  
r o l l e r  K - 6  o f  t h e  ma i n  c l o s i n g  c a t c h . T h e  o p e r a t i n g  d e v i c e  i s  n o w  
r e a d y  f o r  a s l o w  c l o s i n g  o pe r a t i o n . 

3 .  A p p r o x i ma t e l y  2 4 5  c o u n t e r c l o c k w i s e  r e vo l u t i o n s  s ha l l  b e  c r a n k e d . 
T h e  c a m  d i s c  K - 1 8 ,  w h i c h  t h e r ew i t h  r o t a t e s  a p p r o x i ma t e l y  3 / 4 
r e v o l u t i o n  c o u n t e r c l o c kw i s e , a c t u a t e s  t h e  s t o p  r o l l e r  K - 8  s o  t ha t  
t h e  o p e r a t i n g  a r m  K - 9  a n d  a l s o t h e  c i rc u i t - b r e a k e r  a r e s l ow l y 
m o v e d  o v e r  t o  t h e c l o s e d  p o s i t i o n . 
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Towa r d s  t h e e n d  o f  t h e  mo v em e n t  a c l i c k  w i l l  b e  h e a r d  w h e n 
t h e l o c k i n g  l u g  K - l l  o f  t h e  o p e r a t i n g  a rm e n g a g e s  b e h i n d  t h e 
r o l l e r  K- 5 o n  t h e m a i n  o p e n i n g  c a t c h . T h e  p o s i t i o n  o f  t h e  
m e c h a n i s m a t  t h a t  s t a g e  i s  i l l u s t r a t e d  i n  f i g u r e  L .  

-__ 6 

1 7  

F i g u r e  L 

L- 5 
L - 6  
L - 8  
L - 9  
L- l l 
L- 1 7  
L- 1 8  

C a t c h  r o l l e r  
C a t c h  r o l l e r  
S t o p  r o l l e r  
O p e r a t i n g a r m  
L o c k i n g  l u g  
L o c k i n g  l u g  
C a m  d i s c 

f u r t h e r  c o u n t e r c l o c k w i s e  c r a n k i n g  s h a l l  b e  c a r r i e d  o u t  u n t i l  
t h e  o u t e r m o s t  t i p  o f  t h e  c a m  d i s c L- 1 8  h a s  l e f t t h e  s t o p  
r o l l e r  L - 8 .  T h e  o p e r a t i n g  a r m  L- 9 w i l l  t h u s  b e  f r e e d  a n d  
d r a w n  t o wa r d s  t h e o pe n  p o s i t i o n b y  t h e f o r c e  i n  t h e  o p e n i n g  
s p r i n g s  o f  t h e  c i r c u i t - b r e a k e r  u n t i l  t h e  l o c k i n g l u g  L-II 
me e t s  t h e c a t c h  r o l l e r  L- 5 w i t h  a f o r c e f u l  t h u d  a n d  r e ma i n s  
t h e r e . 

4 .  T h e  c a m  d i s c s h a l l  b e  c r a n k e d  i n  t h e  n o rma l p O S i t i o n 
u n  t i l  t h'e l o c k i  n g  l u g L- 1 7  r e s t s  a g a i n s t  t h e c a  t c h  
r o l l e r  L - 6  a n d  f u r t h e r  u n t i l  t h e l o c k  b o l t s  G - 2  o f  t h e  
s p r i n g  b r i d g e  a r e  u n l o a d e d . 

T h e  c i r c u i t - b r e a k e r  w i l l  n o w  b e  i n  t h e  c l o s e d  p o s i t i o n  
a n d  a n o r ma l o p e n i n g o p e r a t i o n c a n  b e  c a r r i e d  o u t . 

5 .  T h e  o p e r a t i n g  d e v i c e s ha l l  b e  r e t u r n e d  t o  i t s  o r i g i n a l  
c o n d i t i o n  a f t e r  a c o m p l e t e d  ma n u a l  o p e r a t i o n , b y  m e a n s  
o f  d e b l o c k i n g  t h e s p r i n g  b r i d g e a n d  t h e  i n t e r l o c k i n g  
m e c h a n i sm .  

A s t a r t e d  s l o w c l o s i n g  o p e r a t i o n c a n  b e  i n t e r r u p t e d  i n  a n y  
p o s i t i o n b e t w e e n  t h e  l o c k i n g  p o s i t i o n s .  W h e n  c r a n k i n g  i s  
c a r r i e d  o u t  i n  t h e  o p p o s i t e  d i r e c t i o n ( c l o c kw i s e )  t h e 
c i r c u i t - b r e a k e r  g o e s  s l o w l y  t o wa r d s  t h e  o p e n  p o s i t i o n . 

5 4 3 2  1 6 5 E - S  
Pa g e  1 6  
, v v 0 "I " n '} ') www . 

El
ec

tric
alP

ar
tM

an
ua

ls 
. c

om



O S 1 L 0 5 1 0 7  
P a g e  1 7  
G B G  5 - 1 0 - 8 8  

S l o w ma n u a l  o p e n i n g  o p e r a t i o n  
A s l o w o p e n i n g  o p e r a t i o n  i m p l i e s  " f e t c h i n g "  t h e 
c i r c u i t - b r e a k e r  w i t h t h e  c a m d i s c  a n d  t h e n  c r a n k i n g  t h e  
c i r c u i t - b r e a k e r  i n t o  t h e  o p e n  p o s i t i o n . 

S t a r t i n g p o s i t i o n : Mo t o r - a n d  o p e r a t i n g v o l t a g e s  
i n t e r r u p t e d , s p r i n g  b r i d g e  a n d  i n t e r l o c k i n g me c h a n i sm i n  t h e  
b l o c k e d  p o s i t i o n . 

T h e  c a m  d i s c  m u s t  
m u s t  a l wa y s  b e  
r o t a t e d  i n  t h e 
d i r e c t i o n  o f  t he 
a r r o w  w h e n  f e t c h i n g  
t h e  c i r c u i t - b r e a k e r .  
R o t a t i o n  i n  t h e  
o t h e r  d i re c t i o n  

F i g u r e  N 

N - 6  
�1- 8  
N- 1 3  

16 M - 1 5  
M- 1 6  

1 7  M- 1 7  
M- 1 8  

R o l l e r  
S t o p  ro l l e r  
C l o s i n g  m a g n e t  
A u x i l i a r y  c a t c h  
I n t e r m e d i a t e c a t c h  
L o c k i n g  l u g  

w i l l  c a u s e s e v e r e  
d a m a g e  t o  t h e  
o p e r a t i n g  

V 
-�--lt--- 18 

C a m  d i s c  

me c h a n i s m 

O 
0 G,':,): 

___________ 
:: T h e  f i g u r e  s h o w s  t h e 
: m e c ha n i s m i n  t h e  c l o s e d  

p o s i t i o n . 

1 .  T h e  c r a n k  s h a l l  b e  p l a c e d  i n  t h e  h a n d - o p e r a t e d  p o s i t i o n  
a c c o r d i n g  t o  f i g u r e  E a n d  a p p r o � i m a t e l y  1 0  
c o u n t e r c l o c k w i s e  r e v o l u t i o n s  s h a l l  b e  c r a n k e d .  

2 .  T h e  a u x i l i a r y  c a t c h  M- 1 5  s h a l l  b e  f r e e d  f r o m  i t s  g r i p  i n  
t h e  i n t e r me d i a t e  c a t c h M- 1 6 .  T h e  o p e r a t i n g  d e v i c e  w i l l  
t h e n  t r i p  o u t  b u t  t h e  s t a r t e d  c l o s i n g  o p e r a t i o n  w i l l  b e  
s t o p pe d  b e c a u s e t h e  s p r i n g  b r i d g e  i s  b l o c k e d . T h e  c a m 
d i s c M - 1 8  w i l l  t h e r e f o r e  m o v e  i n  t h e  d i r e c t i o n , o f  t h e  
a r r o w  j u s t  f a r  e n o u g h  f o r t h e l o c k i n g  l u g  M- 1 7  t o  b e  
f r e e d  f r o m t h e g r i p  a g a i n s t  t h e  r o l l e r  M - 6 .  

WA R N I N G !  B e c a u s e  o f  t h e  f a c t , t h a t t h e  c i r c u i t - b r e a k e r  i s  
i n  t h e  c l o s e d  p o s i t i o n , t h e  i n t e r l o c k i n g a r m  H-4 

i s  p u l l e d  d o wn b y  t h e  o p e r a t i n g  a r m .  T h i s  
i n t e r l o c k i n g  a rm mu s t  b e  l i f t e d  ma n u a l l y  i n  o r d e r  
t o  b e  a b l e  t o  r e l e a s e  t h e l o c k i n g  l u g  M- 1 7 .  

3 .  C o u n t e r c l o c k w i se c r a n k i n g s h a l l  b e  c a r r i e d  o u t  f o r  
a p p r o x i m a t e l y  2 3 5  r e v o l u t i o n s  o r  u n t i l  t h e  c a m  d i s c  h a s  
o n l y  j u s t  b e g u n  t o  t o u c h  t h e  s t o p  r o l l e r  M - 8 , w h i c h  c a n  
b e  f e l t  b e c a u s e  o f  g r e a t e r  r e s i s t a n c e  t o  w i n d i n g  o f  t h e  
c r a n k .  T h e n  a f e w  c l o c k w i s e r e v o l u t i o n s  s h a l l  b e  
c r a n k e d  s o  t h a t  a l i t t l e p l a y  o c c u r s  b e t w e e n  t h e s t o p  
r o l l e r  M-8 a n d  t h e  c a m d i s c . 

T h e  p o s i t i o n  o f  t h e  m e c h a n i s m a t  t ha t  s t a g e i s  s h o w n  i n  
f i g u r e  N .  
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F i g u r e  N 

N - 6  
N - 8  

N - 9  

N - 1 7  

N - 1 8 

R o l l e r  
S t o p  r o l l e r  
O p e r a t i n g  a rm 
L o c k i n g l u g 
C a m  d i s c 

4 .  T h e  o p e n i n g o p e r a t i o n s ha l l  b e  re l e a s e d  b y  m e a n s  o f  
p u s h i n g  i n  t h e  " O F F '! b u t t o n  o n  t h e  o u t s i d e  o f  t h e  
o p e r a t i n g  d e v i c e .  T h e  o p e n i n g  s p r i ng s  o f  t h e  
c i rc u i t - b r e a k e r  w i l l  t h e n  d r a w  t h e  o p e r a t i n g a r m  N- 9 
t o w a r d s  t h e  o p e n  p o s i t i o n , b u t  t h e  m o v e m e n t  w i l l  b e  
s t o p p e d  w h e n  t h e  s t o p  r o l l e r N - 8  t o u c h e s  t h e  c a m  d i s c  
N - 1 8 . 

5 .  C l o c k w i s e  c ra n k i n g  s h a l l  b e  c a r r i e d o u t w h i l e  p r e s s i n g  
i n  t he c a t c h  E - 6 .  T h e  c a m  d i s c  w i l l  t h e n  a l s o  r o t a t e  
c l o c k w i s e  s o  t ha t  t h e  c i r c u i t - b r ea k e r  i s  s l o w l y  d r a w n b y  
t h e  o p e n i n g s p r i n g s  t o wa r d s  t h e  o p en p o s i t i o n . 

T h e  c r a n k i n g  s h a l l  b e  c o n t i n u e d  u n t i l  t h e  l o c k i n g  l u g  
N - 1 7  h a s  p a s s e d  t h e  c a t c h  r o l l e r  N - 6  a n d  t a k e n  u p  t h e  
p o s i t i o n s h o wn i n  f i g u r e  K .  

6 .  T h e o p e r a t i n g d e v i c e  s h a l l  b e  r e t u r n e d  t o  i t s o r i g i n a l  
c o n d i t i o n  a f t e r  c om p l e t e d  h a n d - o p e r a t i o n . b y  m e a n s  o f  
d e b l o c k i n g  t h e  s pr i n g  b r i d g e a n d  t h e  i n t e r l o c k i n g  
m e c h a n i sm .  

C A U T I O N : B e f o r e  p r o c e e d i n � , c h e c k t h a t 
b o t h  t h e  i n t e r l o c k i n g  a r m  a nd t h e  i n t e r ­
l o c k i n g  l u g  o f  t h e  c a m  d i s c a r e i n  t h e i r  
p r o p e r  p o s i t i o n s .  
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8 9 

A U X I L I A R Y  A P P A R A T U S  1 3 

Con trol p a n el 1 5  

( t y p i c al )  5 

1 6  

2 4 

6 
7 

1 0  1 1  1 2  1 3  1 4  

Fig u re P 

P - l 
P - 2 
P - 3  
P- 4 
P- 5 
P- 6 
P - 7 
P - 8  
P- 9 
P - I O  
P- l l  
P - 1 2  
P - 1 3  
P - 1 4  
P - 1 5  
P - 1 6  

P la t e :  O p era t i n g  vol t a g e  
P la t e :  O p e ra t io n  
P la t e :  H e a t  f or c u bi c l e  
P la t e : Mot or vol t a g e  
S wi t c h  for o p era t i n g  c irc uit 
P u sh b u t t o n  for ele c tri c al " OF F "  o p e ra tio n  
P u shb u t ton for ele c t ri c a l  " ON" op era t io n  
Con t a c t e r  for t h e  mo t or- circ u i t 
S erie s  r e s i s t or for P- 8 ( o nly 220 V DC ) 
A n ti- p u m pi n g  relay 
P u s h bu t to n  for i n t erru p t i n g t h e  motor circ u i t  
S e t ti n g  o f  t h ermal re l e a s e o n  mot or s t ar t er 
P u s h b u t to n  f or s wi t c hi n g  i n  t h e  mo tor c irc u i t  
Soc k e t  for por t a ble l a m p  or some t h i n g  similar 
S w i t c h  for h e a t er 
Loc k  S crew for c o n tro l  p a n el 

T h e  p l ac e m e n t  o f  t h e  con t ro l  pa n el c a n  b e  s e e n  f ro fig ure A .  
I t  i s  s u s p e n d e d  o n  t h e  hi n g e  a n d  f ix e d  wit h  a s c rew P - 1 6 . 
I f  t h e  s cre w i s  re move d t h e  c o n tro l  p a n e l  c a n  b e  s wu n g  
o u t w ard s e . g .  f or in s p e c t io n  o f  i t s  reverse si d e . 

T h e  s wi t c h  P - 5  h a s  t he followi n g t hree posi tio n s : 
" D I S CONNEC T E D "  " LOC A L "  a n d  ' R EBOT E" op era t ion . 

Loc al el e c tri c a l  opera t io n  s h a l l  b e  c a rri e d  o u t  by me a n s  of 
t h e p u s h b u t to n s  P-6 ( OFF ) a n d  P- 7 ( ON ) . 

T h e  mo tor circ u i t  s h a l l  b e  s w i t c he d  in by m e a n s  o f  t h e  
p u shb u t ton P- 1 3  o f  t h e  mo t or s t a r t er a n d  d is c o n n e c t e d  wi t h  
t h e  p u s h b u t to n  P - l 1 .  
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A d j u s t m e n t  o f  t h e  t h e r m a l  o v e r l o a d  p r o t e c t i o n  P- 1 2  c a n  b e  
c a r r i e d  o u t  t h r o u g h t h e  h o l e  i n  t h e  c o n t r o l  p a n e l .  I t  i s  
s e t  a t  d e l i v e r y . 

T h e  s o c k e t P- 1 4  i s  i n t e n d e d  f o r  c o n n e c t i o n  o f  a po r t a b l e  
l a m p , e l e c t r i c  h a n d  t o o l s , a r e c o r d i n g d r um e t c . 

T h e  s w i t c h  P- 1 5  i s  u s e d  f o r  s w i t c h i n g  o n  t he t wo h e a t e r s  
A - 1 4 .  Wh e n  t h e  k n o b  o n  t h e  s w i t c h  i s  a t  " 1 " ,  o n e  o f  t h e  
h e a t e r s  ( I OO W )  i s  c o n t i n u o u s l y  s w i t c h e d  o n . T h e  o t h e r  
( 5 0 0 W )  i s  a u t o ma t i c a l l y  s w i t c h e d  o n  a n d  o f f  b y  t h e  t h e rma l 
r e l a y  A - 1 2 .  I f  t h e s w i t c h  i s  a t  " 0 "  b o t h  t h e  h e a t e r s  a r e  
s w i t c h e d  o f f .  
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Op e r a t i n g  d e v i c e s  c o n n e c t e d  t o  S F6 c i r c u i t- b r e a k e r s  a r e  
n o r m a l l y  c o m p l e m e n t e d  w i t h  i n t e r l o c k i n g  r e l a y s  p l a c e d  o n  t h e  
p l a t e  u n d e r  t h e  c o n t r o l  bo a r d . T h e i r  p u r p o s e  i s , a t  
i m p e r m i s s i b l y  l o w p r e s s u r e  i n  t h e  c i r c u i t - b r ea k e r  d u e t o  
l e a k a g e , t o  g i v e a n  a l a r m s i g n a l  a n d  t o  s w i t c h  o f f  t h e  
e l e c t r i c a l o p e r a t i n g  c i rc u i t s .  

T h e  o p e r a t i n g  c o i l s  o f  t h e  r e l a y s  a r e  c o n n e c te d  a n d  
d i s c o n n e c t e d  b y  t h e  m i c r o - s w i t c h e s  i n  t h e  d e n s i t y  s w i t c h ( e s )  
o f  t h e  c i r c u i t - b r e a k e r  w h e n  t h e d e n s i t y  o f  t h e  S F 6 - g a s  h a s  
s u n k  t o  a n  u n a c c e p t a b l e  l o w  l e v e l .  N o r ma l l y  t h e  c l o s i n g 
c i r c u i t  a s  we l l  a s  t h e  o p e n i n g  c i r c u i t  a r e  i n t e r r u p t e d  b y  
t h e i r  b l o c k i n g  r e l a y s  a t  t h e  s a m e  b l o c k i n g  p re s s u r e . A l o w  
p r e s s u r e  a l a r m c i r c u i t  i s  c o n n e c t e d  b y  a s e c o n d  m i c r o - s w i t c h  
i n  t h e  d e n s i t y  s w i t c h a t  a p r e s s u r e  l e ve l  3 P S I a b s .  a b o v e  
t h e b l o c k i n g  p r e s s u r e . 

L i m i t s w i t c h  
T h e  l im i t  s w i t c h  c on s i s t s  o f  t w o  c o n t a c t  d e v i c e s  R - I : 3  a n d  
R - l : 2  a n d  a m e c h a n i sm f o r  o p e r a t i n g  t h em . O n  r e q u e s t  a 
t h i r d  c o n t a c t  d e v i c e  R - l : l  c a n  b e  mo u n t e d . 

I n  e v e r y  c o n t a c t  d e v i c e  t h e r e  a r e a f i x e d  a n d  a mo v i n g  
c on t a c t .  T h e  l a t t e r  i s  f i t t ed  w i t h  a s n a p m e c h a n i s m w h i c h 
g i v e s  r a p i d  c o n t a c t  c h a n g e o v e r .  

F i g u r e  R 

R - I  C o n t a c t  d e v i c e  
R - 2  L o c k  n u t  
R - 3  P i n  
R - 4  I n te r l o c k i n g  a r m 
R - 5  I n t e r l o c k i n g  d i s c  o n  c a m  d i s c  F-4 
R - 7  B r i d g e 
R - 8  L i nk 
R - 9  P i n  o n  a rm R - 1 2  
R - I O  O p e r a t i n g  r o d  
R - l l  U p p e r  e n d  p o s i t i o n  o f  t h e  s p r i n g  b r i d g e 
R - 1 2  A r m 
R - 1 3  S t o p  
R - 1 4  A d j u s t i n g  s c r ew 
R - 1 5  R e s i l i e n t  h e a d  
T C l o s e d  p o s i t i o n  
F O p e n  p o s i t i o n  

W h e n  t he c l o s i n g  s p r i n g s  a r e c ha r g e d  a n d  t h e  s pr i n g br i d g e ( A- 1 3 )  
n e a r s  t h e u p p e r  e n d  p o s i t i on R - l l  i t  a c t u a t e s  t h e  o p e r a t i n g  r o d  R - I 0  
i n  a n  u pwa r d s  d i r e c t i o n . T h u s  t h e  i n t e r l o c k i n g  a rm R - 4  a n d  t h e  b r i d g e 
R - 7  a r e  l i f t e d  t o  t h e  p o s i t i o n s  m a r k e d  b y  d o t s  o n  t h e f i g u r e  a t  t h e  
s a me t i me a s  t h e  c o n t a c t  d e v i c e s  c h a n g e  p o s i t i o n  ( t h e  mo t o r  c u r r e n t  i s  
i n t e r r u p t e d  b y  R - l : 2  a n d t h e  " O N "  c i r c u i t  i s  s w i t c h e d  i n  b y  R - l : 3 ) .  
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Du r i n g  a c l o s i n g o p e r a t i o n  o f  t h e  c i r c u i t - b r e a k e r  t h e i n t e r l o c k i n g  
d i s c H - 5  s t a r t s  i t s o n e - r e v o l u t i o n  mo v e m e n t  a t  t h e  s a m e t i m e a s  t h e  
p i n  R - 9 , i n  s t e p  w i t h  t h e c i r c u i t - b r e a k e r , mo v e s  f r om t h e u p p e r  e n d  o f  
t h e o v a l  g r o o v e  i n  t h e l i n k  R - 8  t o  t h e  l o we r e n d . T h e  i n t e r l o c k i n g  
a r m R - 4  t h e n  l e a v e s  t h e  d o t t e d  p o s i t i o n a n d  t r i e s  t o  g o  i n t o t h e  
l o c k e d  p o s i t i o n b u t  r e ma i n s  " h a n g i n g "  o n  t h e  p e r i p h e r y  o f  t h e 
i n t e r l o c k i n g  d i s c .  W h e n  t h e  i n t e r l oc k i n g  d i sc  h a s  c o m p l e t e d  i t s  w h o l e  
r e v o l u t i o n  t h e i n t e r l o c k i n g  a rm c a n  g o  i n t o t h e  l o c k e d  p o s i t i o n . 
W h e r e  u p o n t h e c o n t a c t  d e v i c e s  c h a n g e  p o s i t i o n ( t h e  m o t o r  s t a r t s  a n d  
t h e " O N " c i r c u i t  i s  i n t e r r u p t e d ) . 

I t  i s  n e c e s s a r y  t h a t  t h e c o n t a c t  d e v i c e R - l : 3  o f  t h e  " O N "  c i r c u i t  
s h ou l d  c l o s e  a l i t t l e  b e f o r e  t h e  c o n t a c t  d e v i c e  R - l : 2  o f  t h e  mo t o r  
c i r c u i t  i n t e r r u p t s  ( s ee  f i g u r e S ) . O t h e r w i s e  t h e re  i s  a r i s k  t h a t  t h e  
c l o s i n g  o p e r a t i o n  c a n n o t  t a k e  p l a c e  e v e n  t h o u g h  t h e  c l o s i n g  s p r i n g s  
a r e c h a r g e d . I n  o r d e r  t o  e l i m i n a t e  t h a t  r i s k  t h e  s c r e w R - l 4  f o r  R - l : 3  
s h a l l  b e  a d j u s t e d  so  t h a t  t h e c o n t a c t  d e v i c e  1 : 3  c l o s e  5 / 6 4 "  b e f o r e  
t h e c o n t a c t  d e v i c e 1 : 2  i n t e r r u p t . 

D u r i n g  o v e r h a u l  o r  r e p l a c e m e n t o f  t h e  c o n t a c t  d e v i c e  a c h e c k  sh o u l d  b e  
ma d e  t h a t  t h e  d i me n s i o n s  g i v e n  i n  f i g u r e  R a r e  ma i n t a i n e d . A c h e c k  
s h a l l  b e  m a d e  b y  m e a n s  o f  ma n u a l c h a r g i n g  o f  t h e  c l o s i n g  s p r i n g s  t h a t  
t he c o n t a c t  d e v i c e  R - l : 3  c h a n g e s  p o s i t i on a p p ro x i m a t e l y  1 / 1 6 "  - 5 / 6 4 "  
b e f o r e  t h e  c o n t a c t  d e v i c e  R - l : 2  a n d  t h a t  t h e  s p r i n g  b r i d g e ,  wh e n  t h e  
l a t e r  c on t a c t  d e v i c e  c h a n g e s  p o s i t i o n , a r e 3 / 8 "  u n d e r  t h e  u p p e r  e n d  
p o s i t i on s t o p  B - 1 7 . 

F i g u r e  S 

D i a g r a m  sh o w i n g  s e q u e n c e  
d u r i n g  c h a r g i n g  o f  t h e 
c l o s i n g  s p r i n g s 

1 / 1 6 " - 5 / 6 4 " on s p r i n g  b r i d g e  
( - -

c l o s i n g  c i r c u i t  
( R - l : 3 ) 

m o t o r  c i r c u i t  
( R - l : 2 ) 

3 / 8 "  o n  s p r i n g b r i d g e  

S t r o k e  o f  s p r i n g  b r i d g e 

/ \ D i r e c t i o n o f  mo v e m e n t - - - - - - - - - - ) 
D i s c h a r g e d  
c l o s i n g  
s p r i n g s  

o p e n  c o n t a c t  1 == 1  = 

- = c l o s e d  c o n t a c t  

5 4 3 2  1 6 5 E - 5 R E V 6 
P a g e  2 1  
L K K  8 5 - 0 1 - 0 7  

(- - -

/ \ 

T h e  u p p e r  e n d  s t o p  
o f  t h e  s p r i n g b r i d g e  
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1 4  

I S  
1 6  

1 9  

The p u r pose of the c l osi n g  d a sh pot is t o  
d a mp t h e  r o t a r y  movemen t  o f  t he c a m  d i s c  
a f ter a c o m p leted c l o s i n g  o per a t i o n . 

F i g u re T 

T- l 
T- 2 
T- 3 
T-4 
T-5 
T-6 
T- 7 
T- U 
T- 9 
T- I O  
T- l l  
T- 1 2  
T- 1 2  
T- 1 4  
T- 1 5  
T- 1 6  
T- 1 7  
T- 1 8  
T- 1 9  
T- 2 U  

H o l der 
Wa s h er 
Lock sc rew H8 x 2 5  
P i s t o n r o d  
C o ver 
O- r i n g 
O- r i n g  
P i s t o n  
C y l i n d er 
O i l  
L o ck s c rew M 8 x 2 5  
L o c k  wa s her 
G u i de l i nk 
S p r ocket 
S h a f t  
Sel f- l ocki n g  n u t  
Ba r 
P l a s t ic r i n g 
O- r i n g  
Wi per 

1 5 F t - I b  

1 5 F t - l b  

A t  del i ver y tes t s  o n  t h e o pera t i n g  dev i ces 
t h e  das h p o t s  s ha l l  be set ( d i men s i o n " c " ) 
w i t h  rega r d  t o  t h e rec o r ded d a m p i n g  c u r ve ,  
F i g u re TA . T h i s  i s  o b t a i ned b y  mean s o f  
i n d i c a tin g t he en t i re revo l u t i o n  o f  t he c a m  
d i s c  w i t h  t he he l p  o f  a rec o r d i n g .  d r um. T h e 
i n d i c a t i n g  r o d  for  t he rec o r d i n g  d r um s h a l l  
h e  c o n nec ted t o  a m e a s u r i n g a r m  w h i c h  s h o l l  
be s c rewed o n t o  t he s h a f t  f o r  t he c a m  d i s c  -
see F i g u r e T D . 

F i g u re T A  
Damp i n g  c u r ve 

" a ll ... d amp i n g  d i s t a n ce 2 5/3 2 "  - 1 2 5/3 2 " 
" b " :II d amp i n g t i me m i n . 7 5  ms www . 
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T h e  r e c o r d i n g d r u m TD- l s h a l l b e  p l a c e d  o n  a n  
a p p r o p r i a t e  t a b l e  TB- 2 a n d  c o n n e c t e d w i t h  a p u l l 
r o d  T B - 3 a n d  a n  a r m TB-4 t o  t h e  s h a f t  T B - 5  o f  t h e  
c a m d i s c . 

2 

F i g u r e  TB 

T B - l 
T B - 2  
T B - 3 
T B - 4  
TB- 5 

R e c o r d i n g  d r u m 
Ta b l e  
P u l l r o d  
Me a s u r i n g a r m  a r t i c l e  N o . 6 9 0 9  0 2 8 - D  
S h a f t  f o r c a m  d i s c 

E x p e r i e n c e  f r om r e c o r d i n g  t h e  d a m p i n g  c u r v e s  h a s  g i v e n  t h e  
g u i d i n g  va l u e  3 / 1 6 " - 2 5 / 6 4 "  f o r  t h e  d i me n s i o n " c " .  I f  t h e r e 
i s  � p o s s i b i l i t y o f  i n d i c a t i n g  t h e  d a m p i n g , a n  a c c e p t a b l e  
d a m p i n g  c a n  n e v e r t h e l e s s  b e  o b t a i n e d  i f  t h e  g u i d i n g  v a l u e  
3 / 1 6 " - 2 5 / 6 4 "  f o r  t h e  d i m e n s i o n " c "  i s  s e t . A c h e c k  s h a l l  b e  
m a d e  o f  t h e  d i m e n s i o n  " c "  i n  t h e  f o l l o w i n g  wa y :  

1 .  C h a r g e  t h e  s p r i n g  ba t t e r y  w i t h  t h e  m o t o r  a n d  b r e a k  t h e  
m o t o r - a n d  o p e r a t i n g  v o l t a g e . 

2 .  P r e s s  t h e  g u i d e  l i n k  T- 1 3  f o r c e f u l l y  d o w n w a r d s  u n t i l  t h e  
p i s t o n  T- 8 i s  s t o p p e d  a g a i n s t  t h e  c o v e r  T- 5 .  

3 .  H e a s u r e  t h e d i m e n s i o n " c " .  

A d j u s t m e n t o f  t h e  d i me n s i o n " c " s h a l l  b e  c a r r i e d  o u t  a s  f o l l o w s : 

1 .  B l o c k  t h e  s p r i n g  b r i d g e  a s  s h o w n  i n  F i g u r e  G .  

2 .  L o o s e n  e i t h e r  t h e  l o c k  s c r e w T - 3  a n d  t u r n  t h e  p i s t o n  r o d  
T - 4 , o r  l o o s e n  t h e l o c k  s c r e w  T- l 1  a n d  t u r n  t h e  c y l i n d e r  
T- 9 i n  t h e  d e s i r e d  d i r e c t i o n .  O n e  t u r n  a l t e r s  t h e  
d i me n s i o n " c "  b y  5 / 6 4 " . 

N O T E : 
C h e c k t h a t  t h e  c y l i n d e r  T- 9 i s  n o t  t h r e a d e d , s o  f a r  
d o w nwa r d s  t h a t  t h e  l o we r t h r e a d e d  e n d  me e t s  t h e  c r o w n  
w h e e l  o n  t h e  s p r o c k e t  T- 1 4  a t  c l o s i n g  o f  t h e  o p e r a t i n g  
d e v i c e . 
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3 .  D e b l o c k  t h e  s p r i n g  b r i d g e a n d  c h a r g e  t h e  c l o s i n g  s p r i n g s  
w i t h  t h e  mo t o r . 

4 .  C h e c k  t h e  d i me n s i o n " c " a g a i n . 

S .  Wh e n t h e  d i m e n s i o n  has  b e e n  a d j u s t e d , t he d a s h p o t  s h a l l  
b e  l o c k e d  w i t h  t h e  l o c k  s c r e ws T - 3  a n d  T- l l .  

W i t h  t h e  b a r  T- l 7  t h e  d am p i n g  i n t e n s i t y  o f  t h e  d a s h p o t 
c a n  b e  r e g u l a t e d . The f i g u r e  s h o ws t h e  p l a c eme n t  o f  t h e  
b a r  a t  m e d i u m d a m p i n g . I f  t h e  b a r  i s  m o v e d  u p wa r d s ,  s o  
t h a t t h e  l o w e r  h o l e  i s  u s e d  f o r  f a s t e n i n g , m a x i m u m  
d a m p i n g  w i l l  b e  o b ta i n e d .  I f  t h e  b a r  i s  r e m o v e d , 
m i n i m um d a m p i n g  wi l l  b e  o b t a i n e d . 

I f  t h e  p o s i t i o n  o f  t h e b a r  i s  c h a n g e d  o r  i f  i t  i s  
r e m o v ed , t h e  d i me n s i o n  " c "  wi l l  a l s o  b e  c h a n g e d . A 
c o r r e s p on d i n g  a d j u s t me n t  o f  t h e  p o s i t i o n  o f  t h e  d a m p i n g  
c y l i n d e r  o f  t h e  p i s t o n  r o d  mu s t , t h e r e f o r e ,  b e  c a r r i e d 
o u t  so t h a t  t h e  d i me n s i o n  " c "  w i l l  b e  ma i n t a i n e d . 
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I f  t h e r e  i s  a n y  o i l  l e a k a g e  a r o u n d  t h e  p i s t o n  r o d  T- 4 ,  o n e  
c a n  s u s p e c t  d a m a g e s  o n  o n e  o f  t h e  O- r i n g s  T - 6  a n d  T- 7 .  I n  
o r d e r  t o  r e p l a c e  t h e s e , t h e  o i l  d a s h p o t  m u s t  b e  d i s m o u n t e d  
f r o m i t s  h o l d e r s  i n  t he f o l l ow i n g  w a y :  

1 .  P l a c e  t h e  o p e r a t i n g  d e v i c e  i n  t h e  o p e n  p o s i t i o n w i t h  
c h a r g e d  c l o s i n g  s p r i n g s .  S w i t c h  o f f  t he m o t o r  - a n d  
o p e ra t i n g  v o l t a g e s .  

2 .  M e a s u r e  t h e  d i m e n s i o n s  " a " a n d  " b " .  

3 .  U n  t h r e a d  b u t  k e e p  i n  p l a c e  t h e  l o c k  s c r e w s  T- 3 a n d  T- 1 1 .  

4 .  P l a c e  t h e  h a n d  c r a n k  i n  t h e  o p e r a t i n g  p o s i t i o n  a n d  
d i s c h a r g e  t h e  c l o s i n g  s p r i n g s  s u f f i c i e n t l y  f o r  t h e  
b l oc k i n g a rm F - 2 t o  g o  i n t o  t h e  l o c k e d  p o s i t i o n a g a i n s t  
t h e  i n t e r l o c k i n g  d i s c F- 3 .  T h i s  i s  d o n e  p a r t l y  t o  
o b t a i n  s pa c e  f o r  t h e  d a s h p o t  a t  d i s m o u n t i n g , a n d  pa r t l y  
t o  b l o c k  t h e  o p e r a t i n g  d e v i c e  a g a i n s t  u n i n t e n t i o n a l  
c l o s i n g  o p e r a t i o n . 

5 •. L o o s e n  t h e  n u t s  A E - l  a n d  A E - 2  s u f f i c i e n t l y  f o r  t h e  
e n d l e s s  c h a i n  t o  b e  d i s c h a r g e d . T h r e a d  t h e  p i s t o n  r o d  
T- 4 a n d  t h e  c y l i n d e r  T - 9 o u t  o f  t h e i r  h o l d e r s  a n d  l i f t  
o u t  t h e  d a s h p o t .  

6 .  L o o s e n  t h e  c o v e r  T- 5 ,  w h i c h  i s  l o c k e d  w i t h  m a t e r i a l  
w h i c h  h a s  b e e n  p u s h e d  i n t o  a s l o t  i n  t h e  c y l i n d e r  T - 9 . 
T h e  O - r i n g s  w i l l  t h e n  b e  a c c e s s i b l e  f o r  r e p l a c em e n t .  

P r i o r  t o  a s s e m b l i n g  t h e  d a s h po t  i t s e l f  a c h e c k  s ha l l  b e  m a d e  
t h a t  t h e  o i l  l e v e l  m e a s u r e d  f r om t h e  u p p e r  e d g e  o f  t h e  
c y l i n d e r  i s  2 3 / 8 " ,  a s  s h o w n  i n  F i g u r e  T .  U s e  o i l  " S " .  S e e 
i n f o rm a t i o n 0 5 1 L0 5 1 03 .  

A t  r em o u n t i n� o f  t h e  o i l  d a s h p o t , t h e  p i s t o n  r o d  1 - 4  a n d  t h e 
c y l i n d e r T - 9  s h a l l  b e  t h r e a d e d  i n t o  t h e i r  r e s p e c t i v e  
h o l d e r s , f a r  e n o u gh f o r  t h e  v a l u e s f o r  t h e  d i m e n s i o n  " a " a n d  
" b " , w h i c h  w e r e  m e a s u r e d  p r i o r  t o  d i s m o u n t i n g , t o  b e  
m a i n t a i n e d . 

A d j u s t  t h e  l o c k  w a s h e r s  T - 2  a n d  T - 1 2  s o  t h a t  t h e  m i n i m u m  
p l a y s  o f  2 mm a r e  o b t a i n e d  b e f o r e  t h e  l oc k  s c r e ws T - 3  a n d  
T- l 1  a r e  t i g h t e n e d . 

T i g h t e n  t h e  n u t s  A E- l  a n d  A E - 2  s o  t h a t  t h e  d i m e n s i o n  " X "  i n  
f i g u r e  A E  i s  m a i n t a i n e d . 
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O p e n i n g  d a s h p o t  
T h e  p u r p o s e  o f  t h e o p e n i n g  d a s h  p o t  i s  t o  s l o w  d o w n  t h e 
o p e n i n g  m o v e m e n t  i n  i t s f i n a l  s t a g e . T h e  d a G h p o t  i s  
c o n n e c t e d  t o  t h e o p e r a t i n g  a r m V - 3  i n  s u c h  a wa y t h a t  
c l ea r a n ce  i s  o b t a i n e d  d u r i n g  t h e f i r s t  h a l f  o f  t h e  
o p e r a t i o n . 

F i g u r e  V 

V - I P i s t o n r o d  w i t h  s c r e w  t h r e a d  
U - 2  N u t  ( r e s p . g r u b  s c r e w )  
U - 3  O p e r a t i n g a r m  
U - 4  G u i d e  w a s h e r  

8 -�� U - 5  B o l t  
U - 6  O i l  f i l l i n g  9 

5 4 3 2  1 6 5 E - 5  R EV 7 
P a g e  25 
L B K  8 5 - 0 3- 2 1  

s c r e w 
U - 7  R e t a i n i n g r i n g  
U-8 W i p e r  
U - 9  O- r i n g  
U - I 0  O- r i n g  
U- 1 1  P i s t o n  
U- 1 2  C y l i n d e r  

A t  d e l i v e r y  t h e  d a s h p o t  i s  s e t  f o r  c o r r e c t 
d a m p i n g , w h i c h  m e a n s  t h a t  t h e  d i m e n s i o n  " a "  o n  
f i g u r e  U i s  1 1 / 2 " +  1 / 4 " . ( N o t e  t h a t  t h e  
d i m e n s i o n  i s  a p p l ica b l e  f r om t h e  u p p e r  e n d  o f  t h e  
p i s t o n  r o d  t o  t h e  u p p e r  s i d e  o f  t h e  g u i d e  wa s h e r  
o n  t h e  u p p e r  f i g u re ) .  

A t  a n y  a d j u s t m e n t  o f  t h e  o p e n i n g  d a m p i n g , w h i c h  i s  
c a r r i e d  o u t  b y  m e a n s  o f  l o o s e n i n g  t h e  n u t  U - 2  a n d  
t h r e a d i n g  t h e  p i s t o n  r o d  U- l d o w n wa r d s  f o r  ha r d e r  
d a m p i n g  o r  u pwa r d s  f o r  m o r e  g e n t l e  d a m p i n g , t h e  
d i m e n s i o n  " a "  s h a l l , e v e n  a f t e r  a d j u s t me n t , a l wa y s  
b e  w i t h i n  t h i s  t o l e r a n c e  z o n e . A f t e r a d j u s t m e n t , 
t h e  n u t  r e s p . g r u b  s c r e w U - 2  s h a l l  b e  r e t i g h t e n e d . 

I f  t h e  d a s h po t  h a s  f o r  s om e  r e a s o n  b e e n  
d i s m o u n t e d ,  c a r e  s ha l l  be t a k e n  a t  m o u n t i n g  t o  
p l a c e  t h e o i l  f i l l i n g  p l u g  s t r a i g h t  i n  t o wa r d s  t h e  
c e n t e r  o f  t h e  o p e r a t i n g  m e c h a n i s m , f o r  b e s t  
a c c e s s i b i l i t y . 

NOTE : f i l l i n g  u p  w i t h  o i l  i n  t h e  d a s h p o t  s h a l l  
o n l y  b e  c a r r i e d  o u t  wh e n  t h e  c i rc u i t - b r e a k e r  i s  i n  
t h e  o p e n  p o s i t i o n . T h e  d a s h po t  s h a l l  i n  t ha t  
po s i t i on b e  e n t i r e l y  f u l l  o f  o i l .  U s e  o i l  " 0 " 
S e e  i n f o r ma t i o n  0 5 1 L0 5 1 0 3 . 
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T h e  f r i c t i o n  c o u p l i n g . t h e  p o s i t i o n o f  wh i c h  c a n  b e  s e e n  
f r om f i g u r e  E .  s h a l l  p r e v e n t  u n p e rm i t t e d  o v e r l o a d i n g o f  t h e  
me c h a n i s m w h e n  s p r i n g  b r i d g e  ( A- 1 3 ) . a f t e r  c h a r g i n g  o f  t h e  
c l o s i n g  s p r i n g s . s t o p s  a g a i n s t  t h e  e n d  s t o p  ( A - 1 9 )  o r  i f  t h e 
m o t o r  c u r r e n t  f o r  s o m e  r e a s o n  i s  n o t  i n t e r r u p t e d  a f t e r  t h e 
c l o s i n g  s p r i n g s  h a v e  b e e n  c h a r ge d . I n  t h e  l a t t e r  c a s e . t h e  
t he r m a l  r e l e a s e  o f  t h e  m o t o r  s t a r t e r  wi l l  t r i p  a f t e r  1 5- 4 5  
s e c o n d s .  l ca u t i o n  

T h e  f r i c t i o n  c o u p l i n g  s h a l l .!!£! b e  l u b r i c a t e d . 
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2 

3 

4 
5 

6 
7 

8 

9 

J-__ --------------1 3 

F i g u r e  V 

V- I G e a r  w h e e l  
V - 2  Ba l l  b e a r i n g  
V - 3  G e a r  f r a m e w o r k  
V - 4  G l a c i e r  s l e e v e  
V-5  F r i c t i o n  i n s e r t  
V-6 R a t c h e t  w h e e l  f o r  

c a t c h  E - 6  
V - 7  F r i c t i o n  d i s c  
V-8 W e d g e  4 x 4 x 1 2  
V- 9 C u p  s p r i n g s  

V- l l  N u t  
V- 1 2  S p I i  t p i n . 3 . 2 x 2 5  
V- 1 3  S h a f t  
V - l 4  G l a c i e r  s l e e v e  
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M o t o r  

T h r e e  f r i c t i o n  i n s e r t s  V - 5  a r e  p l a c e d  i n  s l o t s  i n  t h e 
r a t c h e t  w h e e l  V - G . T h e  n e c e s sa r y  f r i c t i o n a l  f o r c e  i s  
o b t a i n e d  f r om t h e  c u p  s p r i n g s V - 9  wh i c h , v i a  t h e  f r i c t i o n  
d i s c  V- 7 ,  p r e s s  t h e  f r i c t i o n i n s e r t s  a g a i n s t  t h e  e n d  s u r f a c e  
o f  t h e g e a r  w h e e l  V - I . 

R e g a r d l e s s  o f  w h e t h e r  t h e  c l o s i n g  s p r i n g s  a r e  c ha r g e d  w i t h  a 
m o t o r  o r  a h a n d  c r a n k , t h e  d r i v i n g t o r q u e i s  a l wa y s  
t r a n s f e r r e d  f r o m  t h e  s h a f t  V- 1 3  v i a  t h e  f r i c t i o n  c o u p l i n g  t o  
t h e  g ea r  w h e e l  V- I .  

T h e  s l i d i n g  t o r q u e  o f  t he f r i c t i o n  c o u p l i n g  i s  a d j u s t e d  
w i t h  r e g a r d  t o  t h e  f o r c e  i n  t h e  c l o s i n g  s p r i n g s . T h e  
s l i d i n g  t o r q u e  s h a l l  b e  s e t  i n  t h e  f o l l o w i n g  wa y :  

T h e  ma x i m u m  m o t o r  c u r r e n t  s h a l l  b e  m e a s u r e d  d u r i n g  t h e  
c h a r g i n g  o f  t h e  s p r i n g  b r i d g e . 

T h e  s p r i n g  b r i d g e s h a l l  b e  b l o c k e d  a s  d e s c r i b e d  o n  p a g e  1 3 .  

S t a r t  t h e  mo t o r  a n d  m e a s u r e  t h e  mo t o r  c u r r e n t .  

A d j u s t  t h e  c o u p l i n g b y  m e a n s  o f  t h e  n u t  V - I I ,  u n t i l  t h e  
m o t o r  c u r r e n t  i s  1 . 3 - 1 . 5  t i m e s  t h e  c u r r e n t  me a s u r e d  a b o v e . 

T h e  m o t o r , w h i c h v i a t h e  g ea r  c h a r g e s  t h e  c l o s i n g s p r i n g s , 
i s  a s i n g l e - p h a s e  s e r i e s - w o u n d  u n i v e r s a l  m o t o r  i n  e n c l o s e d  
d e s i g n .  

T h e  s t a n d a r d  v o l t a g e  i s  1 1 0- o r  2 2 0 V DC o r  AC , b u t  o t h e r  
v o l t a g e s  c a n  o c c u r .  
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C a t c h d e v i c e  w i t h  o p e r a t i n g  m a g n e t s  

F i g u r e  

X - I  
X - 2  
X - 3  
X - 4  
X - 5  
X - 6  
X - 7  
X - 8  
X - 9  

--

X 

T h e  o p e r a t i n g  d e v i c e  i s  a s  a s t a n d a r d  f i t t e d  w i t h  o n e  
c l o s i n g  m a g n e t  a n d  o n e  o p e n i n g  ma g n e t b u t  c a n  o n  r e q u e s t  b e  
f i t t e d  w i t h  d o u b l e  m a g n e t s  f o r  bo t h  f u n c t i o n s . 

T h e  s t a n d a r d  v o l t a g e  f o r  t h e  c o i l s  o f  t h e  m a g n e t s  i s  
n o r m a l l y  1 1 0 o r  2 2 0  V D C  o r  A C  b u t  o t h e r  v o l t a g e s  c a n  o c c u r .  
T h e  r a t e d  p o w e r o f  t h e  c o i l s  i s  a p p r o x i m a t e l y  2 0 0 W .  

T h e  ma g n e t s  a r e m o u n t e d  o n  t h e  c a t c h  d e v i c e , wh i c h  a r e  
s i m i l a r  i n  f u n c t i o n . Ow i n g  t o  d i f f e r e n t  l oa d s  a n d  d i f f e r e n t  
fa s t e n i n g  m e t h o d s , t h e " O F F " s i d e  o f  t h e  c a t c h d e v i c e  
d e v i a t e s  s l i g h t l y  f r om t h e  " O N " s i d e , a s  c a n  b e  s e e n  f r o m 
f i g u r e s  X a n d  Y .  

C a t c h d e v i c e  f o r  

1 3  1 4  1 5  

o p e n i n g  

M a g n e t s . S e e  f i g u r e  Z X - I 0  R o l l e r  
M a g n e t  a rm X - I I  H a i n  o p e n i n g  c a t c h  
S p r i n g  X - 1 2  R o l l e r  
S h a f t  X - 1 3  S p r i n g 
A u x i l i a r y  o p e n i n g  c a t c h  X - 1 4  N e e d l e  b e a r i n g  ( t wo ) 
I n t erme d i a t e  c a t c h  X - I S  S h a f t  
S p r i n g  X - 1 6  H o l d e r  
S h a f t  X - 1 7  S c r e w  a n d  s e l f - l o c k i n g  n u t  
N e e d l e  b e a r i n g  ( t w o ) 

--
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F i g u r e  Y C a t c h  d e v i c e  f o r  c l o s i n g  

Y - l l  Ha i n  c l o s i n g Y - 1 5  S h a f t  
Y - 1 2  R o l l e r  Y - 1 6  H o l d e r  
Y- 1 3  S p r i n g  
Y - 1 4  N e e d l e b e a r i n g  ( t w o ) Y - 1 9  F i x i n g  s c r ew H I 0 x 7 0  

- -

T h e  o t h e r  pa r t s  i n  t he c a t c h  d e v i c e  a r e  i d e n t i c a l  w i t h  
c o r r e s p o n d i n g  p a r t s  i n  t h e  c a t c h  d e v i c e  a c c o r d i n g  t o  f i g u r e  
V .  

. 

T h e  n e e d l e  b e a r i n g s  X - 9  a n d  X - 1 4  a r e  o n  d e l i v e r y  g r e a s e d  a n d  
n o r m a l l y  r e q u i r e  n o  l u b r i c a t i o n . T h e  s h a f t  X - 4  s h o u l d ,  i n  
c o n n e c t i o n  w i t h  i n s p e c t i o n  a n d  o ve r h a u l  o f  t h e  o p e r a t i n g  
d e v i c e , b e  l u b r i c a t e d  w i t h  o i l  B .  S e e  i n f o rma t i o n  
0 5 1 L 0 5 1 0 3 . 

T h e  c a t c h  d e v i c e  r e q u i r e s  n o  s e t t i n g  o f  t h e  c a t c h  p o s i t i o n s . 

I f  i t  s h o u l d  b e  n ec e s s a r y  t o  p e r f o r m  w o r k  o n  t h e  c a t c h  
d e v i c e  i t  m u s t  b e  d i s mo u n t e d  w h o l e  f r o m  t h e  o p e r a t i n g  d e v i c e  
f r a me w o r k . O n  t h e  c a t c h  d e v i c e  f o r  o p e n i n g , t h e  l o o p  A A - 4  
o f  t h e me c ha n i c a l  t r i p p i n g  d e v i c e mu s t  a l s o  be  d i s c o n n e c t e d . 
T h i s  c a n  be  m o s t  e a s i l y  d o n e  b y  t h r e a d i n g  o u t  t h e  n u t  AA - l . 
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I f  i t  i s  n e c e s s a r y  t o  r e p l a c e  c o i l s ,  t h e  ma g n e t  s h a l l  b e  
d i s m o u n t e d  f r o m t h e  c a t c h  d e v i c e . 

1 2 3 � 5 0 

o 
8 9 1 0  

F i g u r e Z Ma g n e t  

2 - 1  
Z - 2  
2 - 3 
2 - 4  
Z - 5  
Z - 6  
Z - 7  
Z - 8  
Z - 9  
2 - 1 0  

S c r e w  N 6 x 3 0 
S e l f - l o c k i n g n u t  
C o i l  
Ma g n e t a r m a t u r e  
S p r i n g  
S u p p o r t  p l a t e s  
Na g n e t  a r m 
Wa s h e r  
S h a f t  
Ma g n e t i c  c o r e  

R e p l a c e me n t  o f  c o i l s  s h a l l  b e  c a r r i e d  o u t  a s  f o l l o w s : 

1 .  T h e  n u t s  2 - 2  s h a l l  b e  l o o s e n e d  a n d  t h e  s c r e w s  2 - 1  S h a l l  
b e  r e m o v e d . 

2 .  T h e  s u p p o r t  p l a t e s  2 - 6  i n c l u d i n g  t h e a r m a t u r e  a n d  t h e  
c o i l  s h a l l  b e  d r a w n u p w a r d s - a s i d e  a s  i n d i c a t e d  b y  t h e  
a r r o w .  

3 .  T h e  c o i l  s h a l l  b e  r e p l a c e d , t h e  p a r t s  s h a l l  b e  r e t u r n e d  
t o  t h e i r  p l a c e s a n d  t h e  s c r e w s  2- 1 s h a l l  b e  m o u n t e d .  

4 .  P r i o r  t o  t i g h t e n i n g  t h e  n u t s  2- 2 t h e  m a g n e t  a r m 2 - 7 
s h a l l  b e  p r e s s e d  f o r c i b l y  d o w n w a r d s ,  f o r  i n s t a n c e  w i t h  a 
s c r e w d r i v e r  a s  s h o w n  i n  t h e  f i g u r e  b e l o w , s o  t h a t  t h e  
a i r  g a p s  w i l l  b e  a s  s m a l l  a s  p o s s i b l e .  

o 
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5 .  Th e m a g n e t  s h a l l  b e  m o u n t e d  o n  t h e c a t c h  d e v i c e . 
N om i n a l l y , a p l a y  o f  a p p r o x i m a t e l y  1 / 3 2 "  s h a l l  e x i s t  
b e t w e e n  t h e  ma g n e t  a r m X - 2  a n d  t h e a u x i l i a r y  o p e n i n g  
c a t c h  X - 5  

6 .  T h e  c o n d u c t o r s  o f  t h e c o i l  s h a l l  b e  c o n n e c t e d . 

7 .  M o u n t i n g  a n d a d j u s t m e n t  o f  t h e  m e c h a n i c a l  t r i p p i n g  
d e v i c e  c a n  b e  s e e n  i n  t h e  t e x t  t o  f i g u r e  A B .  
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M e c h a n i c a l  t r i p p i n g  d e v i c e  

1 

B 

9 

1 3  

1 / 3 2 " 1 

5 4 3 2  1 6 5 E - 5 
P a g e  3 1  
L K K  8 2 - 09- 2 2  

2 3 4 5 {; 7 F i g u r e  A A  

5 
6 

A A - l S e l f - l o c k i n g  n u t  
A A - 2  O p e r a t i n g  r o d  
A A - 3  S p r i n g 
A A - 4  L o o p  
A A - 5  S c r ew M 6 x 3 0  
A A - 6  P i n  
A A - 7  Ma g n e t  a r m ( X - 2 )  
A A - 8  L o c k n u t  
A A - 9  Wa s he r  
A A - I 0  S p r i n g  
A A- l l  O p e ra t i n g  d e v i c e  c u b i c l e  
A A - 1 2  P u s h b u t t o n  d e v i c e 
A A- 1 3  P u s h b u t t o n  
A A - 1 4  A u x i l i a r y  o p e n i n g  c a t c h  

T h e  l o o p  A A - 4  i s  f l e x i b l e  a r o u n d  t h e  s c r e w  A A- 5 , 
wh i c h  i s  t h r e a d e d  i n t o t h e  h o l e  f o r  t h e  s h a f t  X - 4  
o f  t h e  a u x i l i a r y  o p e n i n g  c a t c h . T h e  p u r p o s e  o f  
t h e  s c r e w i s  a l s o  t o  h o l d  t h e  s h a f t  X - 4  i n  p l a c e . 

B y  me a n s  o f  t h e  n u t  A A - 8  a p l a y , 1 mm , s ha l l  b e  
s e t  b e t we e n  t h e  a u x i l ia r y  o p e n i n g  c a t c h  A B - 5  ( X - S )  
a n d  t h e  i n t e r me d i a t e  c a t c h  A B- 6  ( X - 6 ) w h e n  t h e  
p u s h b u t t o n A A- 1 3  i s  p r e s s e d  i n .  

F i g u r e  A B  

A B - 5  A u x i l i a r y  o p e n i n g c a t c h X - 5  
A B - 6  I n t e r me d i a t e c a t c h  X - 6  

B y  me a n s  o f  t h e  n u t  A A - l t h e  s p r i n g  A A - 3  s h a l l  b e  
p r e s t r e s s e d  t o  2 5 / 3 2 "  
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A u x i l i a r y  c o n t a c t  
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F i g u re A C  

A C - l 6- p o l e  a u x i l i a r y  c o n t a c t  

A C - 3 O p e r a t i n g  l i n k 
A C - 4  Co u n t e r  
A C - 5  C o n t a c t  p i n  
A C - 6  H o l l  p i n  
A C- 7  S h a f t  
A C - 8  O p e r a t i n g  a r m  
A C-9 C o n t a c t  wa s h e r  
A C - I 0  F i x i n g  p l a t e  
A C- l l  L i n k 

T h e  o p e r a t i n g d e v i c e  i s  i n  s t a n d a r d  f o r m  
f i t t e d  wi t h  a 2 x 6 p o l e  a u x i l i a r y  
c o n t a c t  AC- l c o n s i s t i n g  o f  6 b r e a k a n d  6 
m a k e  c o n t a c t s ,  o f  w h i c h  o n e  o f  e a c h  i s  
u s e d  f o r  t h e  f u n c t i o n  o f  t h e  o p e r a t i n g  
d e v i c e . 

T h e  s h a f t  A C - 7 o f  t h e a u x i l i a r y  c o n t a c t 
i s  i n  d i r e c t  m e c h a n i c a l c o n n e c t i o n  w i t h  
t h e  o p e r a t i n g  a r m K - 9  a n d  t h u s  f o l l o w s  
t h e m o v e m e n t s o f  t h e  c i r c u i t - b r e a k e r  
c on t a c t s .  
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C o u n ter 

1 

F i g u r e  A D  

AD- l C o u n t e r  
A D - 2  S c r ew 
AD-3 A r m  
AD-4 C y l i n d r i c al 

2 

n u t  

3 

A D- 5  S c r e w  
A D- 6  A rm o n  t h e  a u x i l ia r y  c on t a c t  
A D- 7  S h a f t  o n  t h e  a ux i l i a r y  c o n t a c t  
A D- 8 A u x i l i a r y  c o n t a c t  

-

T h e  f i g u r e  shows t h e  po s i t i on o f  t he a u x i l i a r y  c o n t a c t  when t h e  
o p e ra t i n g  d e v i c e  i s  i n  t h e  o p e n  p o s i t i on . 

The s p r i n g - l oa d e d  a rm AD-3 o f  t h e  c o u n t e r  s h a l l ,  w i t h  the . c r e w  
AD-2 , be  a d j u s t e d  s o  t h a t  wh e n  t h e  a r m  i s  moved i n  the d i rec t i o n  
o f  t h e a r row towa r d s  i t s  b u i l t- i n  s t o p , t h e r e  w i l l  b e  a 5 / 6 4 "  
p l a y  be t we e n  the arm a n d  t h e  c y l i n d r i c a l  n u t  AD-4 . 

5 4 3 2  1 6 5 E- 5  
Pa g e  33 
L K K  8 2 - 0 9 - 2 2  www . 

El
ec

tric
alP

ar
tM

an
ua

ls 
. c

om



0 5 1 L 0 5 1 0 7  
P a g e  3 4  
G B G  5 - 1 0 - 8 8  

B u f f e r  f o r  t h e  c ha r g i n g  c h a i n  

H e a t e r  

T h e  p u r p o s e  o f  t h e  c ha r g i n g  c h a i n  13-2 2 i s  t o  k e e p  t h e 
e n d l e s s  c h a i n  n - 8  s t r e t c h e d . I n  o r d e r  t o  n e u t r a l i z e  t h e  
j e r k s  wh i c h  o c c u r  i n  t h e  c h a r g i n g  c h a i n  d u r i n g  o p e r a t i o n  o f  
t h e  o p e r a t i n g d e v i c e , t h e  s h a f t  A E - 4  o f  t h e  d e f l e c t o r w h e e l 
ha s b e e n  f i t t e d  w i t h  t w o  r e s i l i e n t  b u f f e r s  A E- 3 .  T h e  
c o n s t r u c t i o n  a n d  s e t t i n g d i me n s i o n s  o f  t h e  b u f f e r s c a n  b e  
s e e n  i n  t h e  f i g u r e  b e l o w .  T h e  m e a s u r e  + 1 / 3 2  - 0  s h a l l  b e  
k e p t  w i t h t h e  m e c h a n i s m c h a r g e d  w i t h  t h e mo t o r , 

5 1 / 4 "  w i t h  8 4 "  s p r i n g  
wa s h e r s  A E - 3  p e r  b u f f e r .  

F i g lJ r e  A E  

A E - l S e l f - l o c k i n g  n u t  �f l 2  
A E - 2 L o c k  n u t  H 1 2 
A E - 3  S p r i n g  wa s h e r s  

A E - 4  S h a f t  

--

A E - 5  S e l f - l u b r i c a t i n g  
s l e e v e 

A E - 6 D e f l e c t o r  wh e e l  
A E- 7  C h a r g i n g  c h a i n  

--

T h e  e l e c t r i c  h e a t i n g  i s  n o r ma l l y  o b t a i n e d  f r o m t wo s e p a r a t e  
h e a t e r s A - 4 , o f  w h i c h  o n e  i s  i n t e n d e d  f o r  c o n t i n u o u s  h e a t i n g 
t o  a v o i d  c o n d e n s a t i o n o f  m o i s t u r e  i n  t h e  o p e r a t i n g  d e v i c e  
c u b i c l e .  T h e  o t h e r  i s  a u t o ma t i c a l l y  s w i t c h e d  o n  w h e n  t h e  
t e m p e r a t u r e  d r o p s  b e l o w t h e  v a l u e  s e t o n  t h e  t h e r m a l  r e l a y . 

T h e r m a l  r e l a y  
o 0 

T h e  t e m p e r a t u r e  s h o u l d  n o r m a l l y b e  s e t  o n  5 0  F o r  + 1 0  C o n  
t h e  t h e r ma l r e l a y  A - 1 2 .  

5 4 3 2  1 6 5 E- 5  R E V  9 
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0 5 1 L 05 1 0 7  
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G B G  5 - 1 0 - 8 8  

Ha i n t e n a n ce 

C l e a n i n g  

Wo r k  o n  t h e o p e r a t i n g  d e v i c e  i n  t h e  c l o s e d  po s i t i o n  a n d  a l s o  
w i t h  c h a r g e d  c l o s i n g  s p r i n g s  i n v o l v e s  c e r t a i n  r i s k s . Be f o r e  
t h e w o r k  i s  b e g u n , t h e m o t o r  s t a r t e r  s h a l l , t h e r e f o r e , b e  
t r i p p e d  o u t  w i t h  t h e  r e d  b u t t o n  P- l 1  o n  t h e  c o n t r o l  p a n e l . 
T h e  swi t c h  P - 5  f o r  o pe r a t i n g  v o l t a g e  s h a l l  be r e s e t  t o  
" L O C A L " . I n  o r d e r  t o  s e t  t h e  o p e r a t i n g d e v i c e  
( c i r c u i t - b r e a k e r ) i n  t h e  o p e n  p o s i t i o n  wi t h  d i s c h a r g e d  
c l o s i n g  s p r i n g s ,  t h e  c i r c u i t - b r e a k e r  m u s t  f i r s t  b e  t r i p p e d  
a n d  t h e n  t h e c l o s i n g  s p r i n g s  s h a l l  b e  d i s c h a r g e d  b y  mea n s  o f  
a c l o s i n g  o p e r a t i on f o l l o w e d  b y  a n  o p e n i n g  o p e r a t i o n , o r  
ma n u a l l y  a s  d e s c r i b e d  u n d e r  " M a n u a l  c h a r g i n g  a n d  d i s c h a r g i n g  
o f  t h e  c l o s i n g  s p r i n g s " . 

T h e  o p e r a t i n g  d e v i c e  s h a l l  b e  c l e a n e d  w h e n  n e c e s s a r y .  
S p e c i a l  a t t e n t i o n  s h a l l  t h e n  b e  p a i d  t o  t h e  t e r m i n a l  b l o c k s  
a n d  t h e  a u x i l i a r y  c o n t a c t . 

L u b r i c a t i o n  
L u b r i c a t i o n  o f  t h e  b e a r i n g s i n  t h e  o p e r a t i n g  d e v i c e  i s  n o t  
n e c e s s a r y  a s  t h e y  a r e  o f  s e l f - l u b r i c a t i n g t y p e  o r  n ee d l e - o r  
b a l l  b e a r i n g  w h i c h  h a v e  b e e n  p e r ma n e n t l y  l u b r i c a t e d  b e f o r e  
d e l i v e r y . 

T h e  g e a r  wh e e l s  o n  t h e  g e a r  s h a l l  b e  s p a r i n g l y  l u b r i c a t e d  
w i t h  g r e a s e  G a f t e r  a p p r o x i ma t e l y  e v e r y  5 0 0  o p e r a t i o n s .  
G r e a t  c a r e  s h a l l  b e  t a k e n  t h a t  n o  g r e a s e  ge t s  i n t o  t h e  
f r i c t iOO-Co u p l i n g

-
.
-

. I n  c o nnection w i t h  o v e r ha u l : T h e  s h a f t  
X - 4  a n d  t h e  s l e e v e s  a n d s l i d i n g  s u r f a c e s  f o r  t h e  s p r i n g  
b r i d g e , d a s h p o t  a n d  c ha i n s  sh� l l  b e  l u b r i c a t e d  w i t h  o i l  B .  

T h e  t r a d e  n a m e s  f o r  a p p r o v e d  l u b r i ca n t s  w i t h  t h e  a b o v e  
d e s i g n a t i o n s  a r e g i ve n  i n  I n s t r u c t i o n  S h e e t  0 5 1 L 0 5 1 0 3 . 
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F r o m / D a t e  G 8 G 7 - 1 8 - 8 8  

B r e a k e r  p o l e  f o r S F 6  B r e a k e r  t y p e I I P L  3 6 2 - 5 5 0 / 2 5 B 2  - 3 1 8 2 

R e c o m m e n d e d s p a r e p a r t s  a r e m a r k e d  

F o r  m o r e  t h a n  1 0  b r e a k e r s  i n  s e r v i c e  
w e  a l s o r e c o mme n d  s p a r e  p a r t s  m a r k e d  
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0 5 1 L05 1 1 3  
PAGE 3 
G BG 7- 1 8- 8 8  

I t em 
N o . 

1 
2 
3 
4 
5 
6 

6 A  
7 
8 

8 A  
9 

1 0  
1 1  
1 2  
1 3  

Q t y .  

� 
2 
1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
1 
1 
1 

-

Name o f  i t em A r t i c l e No . 

B r eak i n g  u n i t  54 1 1  0 3 0-M 
C a pa c i t o r  1 ) 
T-me c h a n i s m  5 4 2 1  080-AR 
P o s t i n s u l a t o r  
Mec ha n i sm 5 4 2 1  049-BL 
T r i p p i n g  mec h a n i sm 54 2 1  0 5 1 - AU 
T r i p p i n g  m e c ha n i sm 5 4 2 1  0 5 1 - B K  
B o t t om c u r r .  c o l I .  5 4 1 3  080-U 
P u f f e r  5 4 1 2  0 4 6 - Y  
P u f f e r  54 1 2  0 4 6 - A K  
T o p  c u r r . c o l I . 54 1 3  080-X 
D e s s i c . c o n t a i n e r  6 9 3 2  9 90-A 
O p e r a t o r  i n s u l a t o r  
D e n s i t y  s w i t c h  
N o n  r e t . v a l v e  2 54 1  9 5 9 - B  

!Q!! S e t s  of  c o n t a c t s  a n d  g a s k e t s  s e e  pa g e  2 5  

1 )  C o l o r  B r o wn G r e y  

S u b  
L i s t  

5 

7 
9 

1 3  
1 5  
1 5  
1 7  
1 9  
1 9  
2 1  
2 2  

9 
2 3  
2 4  

1 60 0 p f  + 5  1 6 00p f + 5  
Ca pa c i t a n ce 

C r e e p a g e  d i s t a n c e  

C a p a c i t o r  l e n g t h  

Co n d e n s a tor  

A r t i c l e  n u m b e r  

2 )  O l d  d e s i g n 
3) New d e s i g n  
4 )  4 0  kA 
5 )  50 kA 

5409 7 2 4-8 R EV 3 
P A G E  3 
L B K  86-06- 1 3  

5 2 5 0 

1 8 30 

5 4 1 7  

5 4 39 

0% 0% 

mm 5 2 50 mm 

mm 1 8 30 mm 

0 2 9 - 1 0  5 4 1 7  0 2 9- 1 5  

1 3 3-H 5 4 3 9  1 3 3-M 
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5 )  
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U S I L 0 5 1 1 3  
P A (a :  ') 
G BG 7 - 1 B- B B  

I t e m  
N o .  

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0  
1 1  
1 2  
1 3  
1 4  
1 5  
1 6  
1 7  
1 8  

Q ty .  

--6 
6 
1 
1 
1 
2 
B 

1 6  
2 
I 
1 
1 
1 
1 
1 
2 
2 
8 

I3 r c il k i fl g  u n i t 5 4 1 1  0 3 0- N  

S u b  
N a m c o f  i t em A r t i c l e  N o .  L i s t  N o t e  

H e x . h c a d  b o l t  2 1 2 1 2 0 1 7 - 4 9 3  
\-I a s h c r  2 1 5 1 2 0 6 3 - 1 7 3 
C o v e r  5 2 3 7  7 3 0 - 2 1  
O - r i n g  2 1 5 2 9 3 0 - 1 9 5 R 
O - r i n g  2 1 5 2 9 3 0 - 2 1 0  R 
O - r i n g  2 1 5 2 9 3 0 - 2 8 0 R 
H e x .  h e a d  b o l t  2 1 2 1 2 0 1 7 - 5 3 2  
\-Ia s h e  r 2 1 5 1  2 0 6 3 - 1 7 9 
O- r i n g 2 1 5 2 9 3 0 - 2 9 0 R 
C h a m b e r i n s . 1 )  R R  
D e s s i c . c o n t a i n e r  6 9 3 2  9 9 0 - A  2 0  
T o p c u r r e n t c o l I .  5 4 1 3  O B O - X  1 9  
P u f f e r  5 4 1 2  0 4 6 - Y  1 7  
B o t t o m c u r r o  c o l I .  5 4 1 3  0 8 0 - U  1 5  
P a r a l l e l  p i n  2 1 1 1  7 6 0- 2 7  
'-la s h e r  2 1 5 1 2 09 2 - 1 0 2  
S p l i t  p i n  2 1 1 4 2 0 5 0 - 1 9 9 
H e x . h c a d  b o l t  2 1 2 1  2 0 1 7 - 5 3 0 

--

1 ) 

C o l o r  

B r o w n  

L i g h t - g r e y  

5 4 09 7 2 4 - 8  
P A G E  5 
L B K  8 5 - 0 5 - 1 5  

C r e e pa g c 

5 5 3 0 m m  

5 5 30 m m  

d i s t a n c e  I s o l a t o r  h e i g h t  A r t i c l e  n u � b e r  

1 9 0 4  m m  2 7 3 2  1 9 0 9 - R  

1 9 0 4  m m  2 7 3 2  1 9 0 9 - S  
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PA G E  6 
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- - -1 

21 

26 

Q\ 18 �2S 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om



05 1 L 05 1 13 
PAGE 7 
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It e m  
N o. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0  
1 1  
1 2  
1 3  
1 4 
1 5  
1 6  
17 
18  
1 9  
20 
2 1  
22 
23 
24 
25 
2 6  
27 
28 

Qty. 

---r 
2 
2 
2 
1 
1 

2 
2 
2 
8 
8 
4 
4 
1 
2 
3 
9 
1 
2 
2 
1 
1 
1 

3 
1 
1 
2 

1 2  

-

T-M e c h a n i s m  5421 080 - A R 

N a me of ite m Art i c l e  No. N ote 

Me cha n ism hous i n g  542 2 1 1 3 - AO 
O-r i n g  2 152 93 0-70 R 
B a l l  b e ar i ng 22 13 600 1 -1 0 6 
Spa c er 2 151 8 9 1 - 6 
Op erat i n g  l ev er 2 184 4 1 13 -BB 
Op erat i n g  l ever 2 184 4 1 13-AY 
Sh aft 2234 159- 1 1  
L i nk 2184 4346 -0 
Cov er 2 172 805 - 1 60 
Hex. h e a d  bo lt 2 12 1  2 0 1 7-52 6 
\�ash er 215 1 20 63 - 179 
fl ex. he ad bolt 21 21 2 0 1 7 -492 
\� asher 2 1 51 2 0 63 - 1 7 9  
Cov er 2 172 8 05- 1 02 
Paral l el p i n  2 1 1 1  7 6 0 -27 
C l ev is 2 1 1 6 72 9 -2 1 
Sp l it p i n  2 1 14 2 05 0- 2 1 6  
Bush i n g  22 1 1  8 6 1 -4 
O-r i n g  2 152 9 30- 90 
O-r i n g  2152 930 -85 
Op er at i n g  rod 2184 405 9 - 8  
Par a l l el p i n  2 1 1 1  760-24 
O-r i n g  2 152 93 9 -34 R 
L i nk 2 184 4346 - F  
O-r i n g  2 152 93 0 - 65 R 
R eta i n i n g  r i n g  2 154 753-4 
Su pp ort r i n g  221 1 8 62-3 
Wa sher 2 1 5 1  2 0 92 - 1 02 www . 
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0 5 1 L 0 5 1 1 3  
P /\ G E 9 
G BG 7 - 1 8- 88 

I t e m  
N o . Q t y . 

P o s t  i n s u l a t o r  

N a me o f  i t e m  A r t i c l e  N o .  N o t e  

1 --1 O p e r a t i n g  i n s u l a t o r  2 1 8 4 4 3 4 9 - V  
2 1 G u i d e  
3 4 H e x .  h e a d  b o l t  
4 1 2  Wa s h e r  
5 8 l I e x . h e a d  b o l t  
6 8 N u t  
7 8 l I e x .  h e a d  b o l t  
8 8 N u t  
9 1 6  Wa s h e r 

1 0  8 H e x . h e a d  b o l t  
1 1  2 S u p p o r t  r i n g  
1 2  1 O- r i n g  
1 3  3 O- r i n g  
1 4  2 O- r i n g  
1 5  1 O- r i n g  
1 6  1 G u i d e  
1 7  1 G u i d e  

--

T y pe 

H P L  H C r ee page 

m m  
m m  

> 6 3 7 5 
.:.:: 6 3 7 5 

> 0 6 7 5 0  .:.:: .... � ..&J 
6 7 5 0  3 - 0 

N _ _ ....... 
8 3 8 5  � .... 
8 3 8 5  

> 
> .:.:: 

6 9 3 5  
.:.:: .... LI'\ 0 6 9 3 5  0 3 � 0 ....... 9 2 3 5  � :3 - ....... 

n 3 5  

> > 6 8 1 5  .:.:: 
.:.:: 6 8 1 5  .... LI'\ 0 
0 3  N 0 9 1 3 0  t' J _ .... LI'\ 
.... .... - ....... 9 1 3 0 

C o l o r  B = B r o w n  G = G r e y  

C 

F 

B 
G 
B 
G 
B 
G 

B 
G 
B 
G 

B 
G 
B 
G 

2 1 8 6 7 0 5 - 4  
2 1 2 1 2 0 1 7 - 5 2 6  
2 1 5 1 2 0 6 3 - 1 7 9 
2 1 2 1 2 0 1 7 - 5 3 2  
2 1 2 6 2 0 1 3 - 1 2 2 
2 1 2 1 2 0 1 7 - 5 9 9  
2 1 2 6 2 0 1 3 - 1 2 4 
2 1 5 1  2 0 6 3 - 1 8 5  
2 1 2 1  2 0 1 7 - 5 9 7  
2 2 1 1 8 6 2 - 3  
2 1 5 2 9 3 9 - 3 4  R 
2 1 5 2 9 3 0 - 1 7 0 R 
2 1 5 2 9 3 0 - 1 8 0 R 
2 1 5 2  9 3 0- 1 9 5  R 
2 1 8 5  9 9 7 - D 2 
2 1 8 5  99 7 - E  2 

I n s u l a t o r s  R R  
A r t i e  I e  N o  for i te m  

1 8  1 9  

2 7 3 2 2 0 6 2  - 1 2 7 3 2 2 1 0 5 - 1 
2 7 3 2 2 0 6 2 - 5 2 7 3 2  2 1 0 5 - 5 
2 7 3 2  2 0 6 2 - 2 0  2 7 3 2  2 1 0 5 - 1 
2 7 32 2 0 6 2 - 2 5  2 7 3 2 2 1 0 5 - 5 
2 7 3 2  2 0 62 - 1 0  2 7 32 2 1 0 5 - 1 0  
2 7 3 2 2 0 6 5 - 1 5  2 7 3 2 2 1 0 5 - 1 5  

2 7 3 2 2 0 9 9 - 1 2 7 3 2 2 1 0 5 - 1 
2 7 32 2 0 9 9 - 5 2 7 3 2  2 1 0 5 - 5 
2 7 3 2  2 0 9 9 - 1 0  2 7 3 2  2 1 0 5 - 1 0  
2 7 3 2 2 0 9 9 - 1 5  2 7 32 2 1 0 5 - 1 5  

2 7 3 2 2 0 6 4 - 1 2 7 3 2 2 06 5 - 1 
2 7 3 2 2 0 6 4 - S 2 7 3 2  2 0 6 5 - 5 
2 7 3 2  2 0 64 - 1 0 2 7 32 206 5 - 1 0 
2 7 3 2  2 0 64 - 1 5 2 7 3 2  2 0 6 5 - 1 5  

1 

2 0  

2 7 3 2 2 0 6 6-
2 7 3 2 2 0 66 -
2 7 3 2 2 0 6 6 -
2 7 3 2  2 0 6 6 -

1 ) W h e n  o r d e r i n g  o p e r a t i n g  i n s u l a t o r  p l e a s e  g i v e  t h e s e r i a l  ' n u m b e r  f o r  
t h e C ,  8 .  
2 )  S e e  pa g e  2 1  

5 4 09 7 2 4 - 8  
P A G E  9 
L 8 K 8 5 - 0 5 - 1 5  
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1 5  
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--

G u i d e  2 1 8 5  9 9 7 - D  

N a m e o f  i t e m  

F l a n g e  
O- r i n g  
O- r i n g 
R e t a i n i n g  r i n g  
S t r i p  
B u s h i n g  

G u i d e  2 1 8 5  9 9 7 - E  

I t e m  
N o . 

5 4 0 9 7 2 4 - 8  
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5 
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L B K  8 5 - 0 5 - 1 5  
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N a m e  o f  i t e m 

F l a n g e  
O- r i n g  
O- r i n g  
R e t a i n i n g  r i n g  
S t r i p  
B u s h i n g  

A r t i c l e  N o . N o t e  

2 1 8 6 7 0 5 - 8  

2 1 5 2 9 3 0 - 1 7 0 R 
2 1 5 2 9 3 0 - 1 8 0 R 
2 1 5 4 2 5 2 7 - 1 5 6 

2 2 1 1  8 (, 2 - 1 

2 1 8 5  8 8 4 - 8  

A r t i c l e N o . N o t e  

2 1 8 6  7 0 5 - 9  

2 1 5 2 9 3 0 - 1 7 0 R 
2 1 5 2 9 3 0 - 1 8 0 R 
2 1 5 4 2 5 2 7 - 1 5 6 

2 2 1 1 8 6 2 - 1 

2 1 8 5 8 8 4 - 8  
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0 5 1 L O j 1 1 3  
P A G E  1 3  
G D G  7 - 1 8 - 8 8  

I t e m  
N o .  

1 
2 
3 
4 
5 
6 

6 A  
7 
8 
9 

1 0  
1 1  
1 2  
1 3  
1 4  
1 5  
1 6  
1 7  
1 8  
1 9  
2 0  
2 1  
2 2  
2 3  
2 4  
2 5  
2 6  
2 7  
2 8  
2 9  

2 8 A  
2 9 A  

3 0  
3 1  
3 2  
3 3  
3 4  

3 4 A  
3 5  
3 6  
3 7  
3 8  

M e c h a n i s m 5 4 2 1  0 4 9 - D L  

Q t y . N a m e o f  i t e m  

--r P a r a l l e l  p i n  
8 H e x . h e a d b o l t  

1 8  W a s h e r  
1 C o v e r  
1 N o n  r e t . v a l v e 
3 H e x . h e a d  b o l t  
] ! l e x . h e a d  b o l t  
3 H e x .  n u t  

1 1 Wa s h e r  
1 P l a t e  
1 M e c h a n i s m h o u s i n g 
1 C o v e r  
1 O- r i n g 
1 O- r i n g  
1 C l e v i s  p i n  
I S h a f t  
7 S p l i t  p i n  
1 P l a t e  
4 f l e x . h e a d  b o l t  
1 M o u n t i n g  p l a t e 
1 C o v e r  p l a t e  
1 P a r a l l e l  p i n  
1 S u p p o r t  l e v e r  
4 \� a s h e r  
1 L i n k  
1 O p e r a t i n g  l e v e r  
1 P a r a l l e l  p i n  
1 B u s h i n g  
2 O- r i n g  0 = 3 , 0  
2 O - r i n g  0 = 3 , 0  
2 O- r i n g  0 = 5 , 7  
2 O - r i n g  0 = 5 , 7  
1 B e a r i n g  
1 P a r a l l e l  p i n  
1 R e t a i n i n g r i n g 
1 C l e v i s  c o u p l i n g  
1 O p e r a t i n g  l e v e r  
1 O p e r a t i n g  l e v e r  
1 R o l l  p i n  
1 Wa s h e r 
1 W a s h e r  
1 H e x .  h e a d  b o l t  

--

1 )  S u b l l s t  p a g e  2 3  
2 )  O l d  d e s i g n  

A r t i c l e N o .  N o t e  

2 1 1 1  8 0 5 - 2 7  
2 1 2 1 2 0 3 3 - 4 1 4  
2 1 5 1 2 0 6 4 - 1 6 5  
2 5 2 1  8 3 7 - 2  
2 5 4 1 9 5 9 - B  1 ) 
2 1 2 1 2 0 1 7 - 6 6 6  
2 1 2 1 2 0 1 7 - 6 6 0  
2 1 2 6 2 0 1 3 - 1 2 6 
2 1 5 1 2 0 7 5 - 1 9 2 
2 1 7 3 7 9 8 - 4 7  
5 4 2 2  1 1 3 - U  
2 1 7 2 8 0 5 - 1 0 9 
2 1 5 2 9 3 0- 6 0 R 
2 1 5 2 9 3 0 - 5 5  R 
2 1 1 6  7 2 9 - 1 2  
2 2 3 4 2 0 6 - H  
2 1 1 4 2 0 5 0- 2 1 6  
2 1 7 3 7 9 8 - 4 8  
2 1 2 1  2 0 3 3 - 4 0 8  
2 1 7 4 9 3 5 - 1 
5 2 3 7  7 3 5 - A  
2 1 1 1  8 4 7 - 3  
2 1 8 4 4 1 1 3 - A D  
2 1 5 1 2 0 9 6 - 6 2  
2 1 8 4 4 3 4 6 - A  
2 1 8 4 4 1 1 2 - 3 0 
2 1 1 1  8 4 7 - 4  
2 1 8 5  9 6 7 - 6  
2 1 5 2 9 9 9 - 1 R 
2 1 5 2 9 9 9 - 2 R 
2 1 5 2 9 9 9 - 3 R \ 4 ) 
2 1 5 2 9 9 9 - 4  R I 
2 2 1 3  6 6 5 0 - 3 1 2  
2 1 1 1  8 4 7 - 5  
2 1 5 4 2 5 2 7 - 1 7 3 
2 1 8 4 9 0 3 - K  
2 1 8 4 4 1 1 2 - 4 0 2 )  
2 1 8 4 4 1 1 2 - 5 7  3 )  
2 1 1 1  2 8 4 0- 2 1 0  
2 1 5 1 7 9 3 - 9  
2 1 5 1 2 0 6 3 - 1 7 9 
2 1 2 1 2 0 1 7 - 5 2 8  

3 )  N e w  d e s i g n  
4 )  O - r i n g  2 8 A , 2 9 A  f o r b r e a k e r  d e l i v e r e d  f r o m S e p t .  8 6  

5 4 0 9  7 2 4 - 8  I� E V  3 
P A G E  1 3  
L B K  8 6 - 0 6 - 1 3  www . 
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0 5 1 L 0 5 1 1 3  
P A r. ' : 1 5  
G B G 7 - 1 8 - 8 8  

I t e m  
N o . Q t y .  

--
I 1 
2 1 
3 1 
4 1 
5 1 
6 1 
7 9 
8 1 
9 1 

1 0  3 
1 1  1 
1 2  3 
1 3  6 
1 4  1 
1 5  9 

--

I t e m  
N o . Q t y . 

1 
--

1 
2 1 
3 1 
4 1 
5 1 
6 3 
7 3 
8 1 
9 1 

1 0  1 
1 1  3 

--

5 4 0 9  7 2 4 - 8  R E V 2 
P A G E  1 5  
L B K  8 6 - 0 4 - 1 5  

T r i p p i n g  m e c h a n i s m 5 4 2 1  O S I - A U  1 )  

N a m e  o f  i t e m  A r t i c l e  N o .  N o t e  

S p r i n g h o u s i n g  2 1 6 2 7 4 0- 1 1  
N u t  2 1 2 5 7 3 8 - 1 7  
S p r i n g  b r a c k e t  2 1 7 1  7 3 8 - 1 8  
S p r i n g 2 1 9 2 7 3 3 - 5  
S p r i n g  2 1 9 2 7 3 3 - 6  
P l a t e  2 1 5 1 8 6 6 - 4  
R o l l  p i n 2 1 1 1  2 8 4 0 - 3 1 0  
P u l l  r o d  2 1 8 4  9 0 3 - V 
I: e t a  i n i n r, r i n g 2 1 5 4 2 5 2 6 - 1 3 0 
\� h e e l  2 2 9 2  9 8 6 - 8  
L o c k  n u t  2 1 2 6 0 0 7 2 - A  
P a r a l l e l  p i n  2 1 1 1  2 3 6 5 - 4 6 2  
S p l i t  p i n  2 1 1 4 2 0 5 0 - 1 8 1  
Wa s h e r  2 1 5 1 2 0 6 3 - 2 0 4  
R o l l  p i n  2 1 1 1  2 8 3 5 - 2 1 2  

T r i p p i n g m e c h a n i s m 5 4 2 1  0 5 1 - BK 2 )  

N a m e  o f  i t e m  A r t i c l e  N o . N o t e  

P u l l  r o d  2 1 8 4 9 3 8 - A T  
S p r i n g  h o u s i n g 2 1 6 2  7 4 0 - A F  
S p r i n g  2 1 9 2  7 3 3 - 5  
S p r i n g 2 1 9 2 7 3 3 - 6  
S p r i n g  h o l d e r  2 1 7 1  7 3 8 - 3 3  
W h e e l . 2 2 9 2  9 8 6 - B  
P a r a l l e l  p i n  2 1 1 1  2 3 6 5 - 4 6 2  
L o c k  n u t  2 1 2 6 00 7 2 - C  
R e t a i n i n g  r i n g  2 1 5 4 2 5 2 6 - 1 3 0 
\�a s h e r  2 1 5 1 2 0 6 3 - 2 0 4  
S p l i t  p i n 2 1 1 4 2 0 5 0 - 1 8 1  

1 )  O l d  d e s i g n  
2 )  N e w  d e s i g n  
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B o t t om c u r r e n t c o l l e c t o r  

5 4 0 9  7 2 4 - 8  
P A G E  1 6  
LBl 8 5 - 0 5 - 1 5  

9
___. 

8 �  
10______. 

11 -·-....... 

1 2  .......----

1 3 ---

1 4  :::::::::=--'---r-r-

1 7 -

1 9, 20 
. "-

2 1, 2 2, 23 � 

18 24 , 25 26 

4,5 

2 

3 

O S 1 LOS l 1 3  
P A C E  1 6  
G B G 7 - 1 H- H H  

1 

6 7 

1 6 , 2 7 , 2 8 , 29 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om



0 5 1 L 0 5 1 1 3 
P A G E  1 7  
G BG 7 - 1 8 - 8 8  

I t e m 
N o .  

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0  
1 1  
1 2  
1 3  
1 4  
1 5  
1 6  
1 7  
1 8  
1 9  
2 0  
2 1  
2 2  
2 3  
2 4  
2 5  
2 6  
2 7  
2 8  
2 9  

Q t y .  

1 
1 
1 
3 
3 
1 
1 

2 8  
1 

2 8  
1 
4 
1 
3 
1 
2 
3 
3 
4 
4 

1 2  
1 2  
1 2  

3 
3 
1 
2 
4 
4 

-

5 4 0 9  7 2 4 - 8  H E V 8 
P A G E  1 7  
L B K  8 6 - 0 6 - 1 3  

B o t t o m c u r r e n t  c o l l e c t o r  5 4 1 3  0 8 0 - U  

N a m e o f  i t e m  A r t i c l e  N o .  N o t e  

P i s t o n  6 5 3 2  0 0 7 - 6  
Wa s h e r  2 1 5 1 8 8 3 - 2 6  R 
G u i d e  r i n g 2 1 5 3 8 6 9 - 7 R 
S p r i n g  wa s h e r  2 1 5 4 2 0 3 1 - 9 
S c r e w  H 8  x 2 5  2 1 2 1  2 5 1 8 - 4 5 3  
O - r i n g  2 1 5 2 9 3 0 - 1 4 0 R 
S t r i p e 2 1 8 6 7 1 1 - 4  R 
C o n t a c t  f i n g e r  2 6 5 8 4 0 5 9 - 2 2  R 
S h i e l d  2 7 4 8  6 5 4 - 8 7  
S p r i n g  2 1 9 2 7 4 9 - 2  R 
S u p p o r t  r i n g 2 6 5 8  4 0 6 8 - 1 6  
P o p  r i v e t  2 1 1 5  7 1 4 - 1  
C u r r e n t  c o l l e c t o r  5 2 1 0  7 0 5 - 9  
S p a c e r  2 1 5 1  8 4 6 - 1 3  
G u i d e  d i s c 2 1 7 3 7 3 1 - 5 2 
R o l l e r  2 1 1 6 7 8 1 - C R 
S p a c c r  2 1 5 1  8 4 6 - 1 1 
P i n  2 1 1 1  8 6 0 - 5  
S c r c w  H I 0  x 3 0  2 1 2 1  2 0 1 7 - 4 9 3  
\v a s h e r 2 1 5 1  2 0 6 3 - 1 7 3 
S c r e w  l'I 8  x 2 0  2 1 2 1  2 5 1 8 - 4 5 1  
S p r i n g  w a s h e r  2 1 5 4 2 0 3 1 - 9  
to/a s h e r  2 1 5 1  8 9 2 - 7 
N u t 2 1 2 6 2 0 2 8 - 1 2 0 
to/ a s h e r  2 1 5 4 2 0 3 1 - 1 0  
\va s h e  r 2 1 7 1  7 3 8 - 3 1 
P a r a l l e l  p i n  2 1 1 1  2 3 6 5 - 4 7 3  
Iv a s h e  r 2 1 5 1  2 0 6 4 - 1 7 3 
S p l i  t p i n  2 1 1 4  2 0 5 0 - 1 8 1  
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5 4 0 9  7 2 4 - 8  R E V  3 
P A G E 1 8  
L B K  8 6 - 0 6 - 1 3  
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O S 1 L O S 1 1 3  
P A G E  1 9  
GBG 7 - 1 8 - 8 8  

I t e m  
N o .  

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0  
1 1  
1 2  
1 3  
1 4  
1 5  

Q t y .  

--1 
1 
1 
1 
1 

1 2  
1 
8 
B 
1 
1 
1 
6 
1 
1 

--

P u f f e r  5 4 1 2  0 4 6 - Y  

N a m e o f  i t e m  

T u b e  
N o z z l e  
S l e e v e  
C o n t a c t  
C o n t a c t  
S p r i n g  
T u h e 
S o c k e t  s c r e w  
\�a s h  e r  
R o l l  p i n  
R i n g 
B o l d i n g  r i n g  
S o c k e t  s c r e w  
P u f f e r  c y l i n d e r  
P u l l  r o d  

A r t i c l e  N o . N o t e  

5 4 1 4  0 9 6 - 2  R 
5 4 1 4  0 9 5 - 6  R 
5 4 1 4  0 9 0 - 9  I� 
2 6 5 8  4 1 1 0 - F  R 
6 5 3 1  2 3 9- 2 5  
2 1 9 1  7 3 1 - 8 R 
2 1 7 1  8 4 4 - 2 4  I� 
2 1 2 1  2 5 1 8 - 4 5 3  
2 1 5 1  8 9 2 - 7  
2 1 1 1  2 8 3 5 - 2 5 2  
2 1 5 1  9 2 8 - 9  R 
2 1 7 1  8 5 2 - D  
2 1 2 1  2 5 1 8 - 4 5 5  
2 6 1 1 8 0 0 - 1 6  
2 1 7 9 7 1 4 - A P  

N o t e C o n t a c t  - 5 i s  m o u n t e d o n  n o z z l e  - 2 b e f o r e p r e s s i n g t u b e  
- 1 o n  t h e n o z z l e  - 2 

P u f f e r  5 4 1 2  0 4 6 - A K  

I t e m  
N o . Q t y . N a m e o f  i t e m  A r t i c l e  N o . N o t e  

1 --1 T u b e  5 4 1 4  0 9 6 - 4  R 
2 1 N o z z l e  5 4 1 4  09 5 - 8  R 
3 1 S l e e v e  5 4 1 4  0 9 0 - 9  I� 
4 1 C o n t a c t  2 6 5 8 4 1 1 0- F  R 
5 1 C o n t a c t 6 5 3 1  2 3 9 - 2 5  
6 1 2  S p r i n g  2 1 9 1  7 3 1 - 8 H 
7 1 T u b e  2 1 7 1  8 4 4 - 2 4  R 
8 8 S o c k e t  s c r e w  2 1 2 1  2 5 1 8 - 4 5 3  
9 8 W a s h e r  2 1 5 1  8 9 2 - 7  

1 0  1 R o l l  p i n  2 1 1 1  2 8 3 5 - 2 5 2  
1 1  1 R i n g 2 1 5 1  9 2 8 - 9  R 
1 2  1 H o l d i n g  r i n g  2 1 7 1  8 5 2 - D 
1 3  6 S o c k e t  s c r e \� 2 1 2 1 2 5 1 8 - 4 5 5  
1 4  1 P u f f e r  c y l i n d e r  2 6 1 1 8 0 0 - 1 6  
1 5  1 P u l l  r o d  2 1 7 9 7 1 4 - A P  
1 6  1 C o l l a r  5 4 1 4  0 9 6 - 5  R 

--

N o t e : C o n t a c t - 5 i s  m o u n t e d  o n  n o z z l e  - 2 b e f o r e  p r e s s i n g  t u b e  
- 1 a n d c o l l a r  - 1 6  o n  t h e n o z z l e  - 2 

5 4 09 7 2 4 - 8  R E V 3 
P A G E  1 9  
LBK 86 - 0 6 - 1 3  www . 
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T o p c u r r e n t  c o l l e c t o r  
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5 4 0 9  7 2 4 - 8  
P A G E 2 0  
L B K  8 5 - 0 5 - 1 5  

8--_-1 
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0 5 1 L0 5 1 1 3  
P A C E  2 0  
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0 5 1 L0 5 1 1 3  
P A G E  2 1  
GBG 7- 1 8- 8 8  

I t em 
No . 

I 

2 
3 
4 
5 
6 
7 
8 
9 

1 0  
1 1  
1 2  

Q t y .  
--

1 

1 2  
1 2  
1 2  

1 

8 
1 
1 
1 

2 8  

2 8  
1 

--

5 4 0 9  7 2 4 - 8  R E V  2 
P A G E  2 1  
L B K  8 6 - 0 4 - 1 5  

T o p c u r r e n t c o l l e c t o r  54 1 3  080- X 

Name o f  i t e m  A r t i c l e N o . N o t e  

F l a n g e  5 4 1 3  0 7 2 - 1 9  

Wa s h e r  2 1 5 1 8 9 2 - 7  
S p r i n g  w a s h e r  2 1 5 4 2 0 3 1 - 9 
S o c k e t  s c r e w 2 1 2 1  2 5 1 8-4 5 1  
C u r r e n t  c o l l e c t o r  5 2 1 0  7 0 1 -S 
P o p  r i v e t  2 1 1 5  7 1 4- 1  
H o l d e r  5 2 1 0  700-1  
S h i e l d  2 7 4 8  6 54 - 7 8  
S u p p o r t r i n g 2 6 5 8 4 0 6 8 - 1 6  

S p r i n g  2 1 9 2  7 4 9 - 2  R 
C o n t a c t f i n g e r  2 6 5 8  4 0 5 9 - 2 2  R 
C o n t a c t t i p  2 6 5 8  9 7 4 - M  R 
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D e s i c c a n t c o n t a i n e r 

1 

2 

I t e m 
N o . Q t y .  N a m e  o f  i t e m  

-

I A l u m i n a 
2 Mo l e c u l a r  s i e v e  
3 1 L o c k s p r i n g  
4 1 C o v e r  
5 1 N e t 
6 1 C o n t a i n e r  

--

6 9 3 2  9 90-A 

3 

4 

5 
6 

A r t i c l e  N o . 

1 1 3 9 6 0 1 1 - 1 0 3 
1 1 39 6 0 1 1 - 1 0 2 
2 1 5 4 4 00 6 - 1 
2 5 3 1  9 5 7 - 1  
2 5 9 1  7 2 0- 1  
6 9 3 2  6 0 7 - 3 

N o t e  

2 k g  
0 . 1 

0 5 1 L0 5 1 1 3  
P A G E  2 2  
G 8G 7 - 1 8 - 8 8  

R 
k g R  

C o m p l e t e  a c t i v a t e d  d e s i c c a n t  c o n t a i n e r  p a c k e d  i n  p l a s t i c b a g i n  a p o t  
h a s  a r t i c l e  n u m b e r  6 9 3 2  9 9 0 - C  ( R ) 

5409 7 2 4- 8  
P A G E  2 2  
L B K  8 5- 0 5 - 1 5  
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0 5 1 L0 5 1 1 3  
P A G E  2 3  
G B G  7 - 1 8 - 8 8  

Den s ity switch 

Item 
No. Qty . Name o f  item 

1 --1 Den sity sw i. tch 
2 2 O - r i ng 

-

A l arm Blocki ng l e v el 
Le v el 
P S I 

5 4 0 9  7 2 4 - 8  
P A C E  2 3  

a b s  

6 5  

LBK 8 5 - 0 5 - 1 5  

1 2 
P S I  a bs P S I I b s  

6 2  

A rt i cle No. Note 

see table below R 
2 1 5 2 9 2 9 - 2 0  R 

Grad u ated 
A rt i cle No . Note 

P S I  n bs 

x x 5 6 6 3  1 1 8 - 4 9  
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I t e m  
N o .  

5 4 0 9  7 2 4 - 8  

P A G E  2 4  

I 
2 

3 

4 

5 

6 

7 

L B K  8 5 - 0 5- 1 5  

Q t y . 

--

1 

1 

1 

1 

2 

1 

1 

--

N o n  r e t u r n  v a l v e 2 5 4 1  9 5 9 - fi  

6 7 

N a me o f  i t e m  A r t i c l e  N o . 

V a l v e b o d y 2 5 4 1  9 6 0 - 1 

V a l v e c o n e  2 5 4 1  9 6 1 - 1  

O- r i n g  2 1 5 2 9 2 9 - 2 2  

C o m p o  s p r i n g  2 1 9 2 2 0 1 1 - 5 4 6  

O- r i n g  2 1 5 2 9 2 9 - 4 0  

S u p p o r t  r i n g 2 1 5 1 B 6 9 - 1 3  

R e t a i n i n g  r i n g  2 1 5 4 2 5 2 7 - 1 2 4 

0 5 1 L 0 5 1 1 3  

P A G E  2 4  

c a e  7 - 1 B - B 8  

N o t e  

R 

R 
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0 5 1 L 0 5 1 1 3 
P A G L 2 5  
G BG 7 - 1 8 - 8 8  

S e t  .£i c o n t a c t f o r  .! b r e a k i n g u n i t  

A r t i c l e n u m b e r  5 4 2 9  0 3 8 - P  R 4 0  k A  
A r t i c l e  n u m b e r 5 4 2 9  0 3 8 - X  R 5 0  k A  

N o t e  F o r  1 T- u n i t 2 s e t s a r e r e q u i r e d  

N a m e o f  i t e m  Q t y .  A r t i c l e  N o . 

C o n t a c t  t i p 1 2 6 5 8  9 7 4 - N  
C o n t a c t  f i n g e r  5 6  2 6 5 8 4 0 5 9 - 2 2  
S p r i n g  5 () 2 1 9 2 
C o n t a c t  1 2 6 5 8  
S p r i n g 1 2  2 1 <J l  
R i n g 1 2 1 5 1  
T u b e  1 2 1 7 1 
S l e e v e 1 5 4 1 4  
N o z z l e 1 5 4 1 4  
T u b e  1 ') 4 1 4  
N o z z l e  1 5 4 1 4  
T u b e  1 5 4 1 4  
C o l l a r  1 5 4 1 4  

S e t £i g a s k e t s  f o r  .! b r e a k e r  � 

7 4 9 - 2  
4 1 1 0 - F  
7 3 1 - B 
9 2 8 - 9  
8 4 4 - 2 4  
0 9 0 - 9  
0 1)  5 - () \ 
0 9 6 - 2 / 
0 9 5 - 8  \ 
0 9 6 - 4  
0 9 6 - 5  / 

\ 
A s s e m b l e d 
A r t i c l e N o .  

2 6 5 8 4 0 9 4 - G  
/ 

o n l y  [ o r  4 0  k A  

I 
o n l y  f o r  5 0  k A  

A r t i c l e N u m b e r  5 4 2 9  0 3 8 - R  R 

N a m e o f  i t e m  

O- r i n g 

5 4 0 9 7 2 4 - 8  R E V 3 
P A G E  2 5  
L B K 8 6 -06- 1 3  

Q t y .  

2 
1 
2 
1 
1 
2 
4 
2 
2 
2 
2 
7 
6 
2 
3 
2 
4 
4 
2 
2 
2 

A r t i c l e  N o . 

2 1 5 2 9 2 9 - 20 
2 1 5 2 9 2 9 - 2 2  
2 1 5 2 9 2 9 - 4 0  
2 1 5 2 9 3 0- 5 5  
2 1 5 2 9 3 0- 60 
2 1 5 2 9 3 0 - 6 5  
2 1 5 2 9 30 - 7 0  
2 1 5 2 9 9 9- 1 
2 1 5 2 9 30- 9 0  
2 1 5 2 9 9 9 - 2 
2 1 5 2 9 3 0 - 1 4 0 
2 1 5 2 9 3 0- 1 7 0 
2 1 5 2 9 30 - 1 8 0 
2 1 5 2 9 3 0 - 8 5  
2 1 5 2 9 3 0- 1 9 5 
2 1 5 2 9 3 0- 2 1 0  
2 1 5 2 9 3 0- 2 8 0 
2 1 5 2 9 3 0- 2 9 0 
2 1 5 2 9 3 9 - 3 4  
2 1 5 2 9 9 9 - 3 
2 1 5 2 9 9 9 - 4  

D i m e n s i o n  

1 5 ,  3 x 2 ,  4 
1 7 ,  3 x 2 ,  4 
3 4 , 2 x 3 
4 9 ,  5 x 3 
5 4 , 5 x 3 
5 9 ,  5 x 3 
6 4 , 5 x 3 
6 9 , 5 x 3 
8 4 , 5 x 3 
9 4 , 5 x 3 
1 3 4 ,  5 x 3 
1 5 9 ,  3 x 5 ,  7 
1 6 1) ,  3 x 5 ,  7 
7 9-, 5 x 3 
1 8 4 ,  3 x 5 ,  7 
1 9 9 , 3 x 5 ,  7 
2 6 9 , 3 x 5 ,  7 
2 7 9 ,  3 x 5 ,  7 
7 2 , 6 x 5 ,  5 
6 9 , 2 x 5 ,  7 
8 9 , 1 x 5 ,  7 
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I n f o - No . 
F r o m / Da t e  

S P A R E  P A R TS F O R  O P E R A T I N G  N EC H A N I SN B L G  1 00 2  

) 

0 5 1 LO S I 0 9 

C BC 5 - 1 0 - 8 8  

R ec o m m e n d e d  s p a r e p a r t s  a r e  m a r k e d  R 

F o r  m o r e  t ha n  1 0  o p e ra t i n g  m e c h a n i s m s  i n  
s e r v i c e  we a l s o  r e c o m m e n d  s p a r e pa r t s  m a r k e d  R R  

5 4 09 7 2 3- 1  R EV 2 
L B K  8 6 - 0 4 - 1 5  
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O P E R A T I N G M E CH A N I S M D L G  1 00 2  

5 4 0 9 7 2 3 - 1  
P a g e  2 
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1 7  

L K K  8 4 - 0 1 - 0 1  

1 1  
1 3  
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Pa g e  2 
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1 4  
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0 5 1 L 0 5 1 0 9 
P a g e  3 
G BG 5 - 1 0 - 8 8  

I t e m 
N o . Q t y  

1 1 
2 1 
3 1 
4 1 
5 1 
6 1 
7 1 
8 1 
9 1 

1 0  1 
1 1  1 
1 2  1 
1 3  1 
1 4  1 
1 5  1 
1 6  
1 7  
1 8  
1 9  
2 0  
2 1  

1 
1 

B L G  1 0 0 2  

N a me o f  i t e m  

O p e r a t i n g  m e c h  
C a t c h  g e a r ,  o f f  
Ca t c h  g e a r ,  o n  
C a m s h a f t  
O p e r a t i n g  l e ve r  
S p r i n g  c h a r e  d e v .  
Da s h p o t , o n  
D a s h p o t , o f f  
S p u r g e a r  
S p r i n g  b r i d g e  
C o u n t e r  
T h e r m o s t a t  
A u x . s w i t c h  
L i m i t  sw i t c h  
Mo t o r  u n i t  
M o t o r  
Mo t o r s t a r t e r  
C o n t a c t e r  
R e l a y  
Ma g n e t  c o i l  
H e a t e r  
S e t  o f  h a r d w a r e  
S e t  o f  ga s k e t s  

5 4 0 9  7 2 3 - 1 R E V  1 
P a g e  3 
L K K  8 5 - 0 1 - 0 4  

S u b  
A r t i c l e N o . L i s t  N o t e  

5 4 3 8  0 7 8 - B K  7 
5 4 3 6  0 0 8 - N  1 1  R R  
5 4 3 6  0 0 8 - U  1 3  R R  
5 4 3 8 0 7 8 - BL 1 5  
5 2 5 1  7 l 0- P  q 
5 2 5 6  7 0 7 - ¥  2 1  
5 2 5 6 7 0 7 - 2 3  R R  
5 2 5 6  7 0 7 - N  1 7  R R  
2 3 9 9  0 4 2 - A B  1 9  
5 2 5 9 7 1 8 - B  R 
5 6 9 1  8 5 1 - 4  2 9  
5 4 3 8 0 6 4 - F  

2 9  
5 4 3 8 0 8 6 - A P  2 5 - 2 7  
5 2 7 5  8 1 1 - L 2 8  
\ R R  

R 
E l c om p o n e n t s  3 0  R R  

R R  
R 

/ R 
5 4 3 9  1 38 - A  3 1  R 
5 4 2 9  0 3 8 - K  2 3  R 
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0 5 1 L 0 5 1 0 9 
P a g e  5 
G BG 5 - 1 0- 8 8  

I t em  
N o . Q t y 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0  
1 1  
1 2  
1 3  
1 4  
1 5  

5 4 0 9  7 2 3- 1  
P a g e  7 

1 
1 
1 
1 
1 
2 
2 
1 
1 
1 
1 
3 
7 
4 
1 

L K K  8 4 - 0 1 - 0 1  

BLG 1 00 2  

N a me o f  i t e m  

F r a m e  
D a s h p o t  o f f  
O p e r a t i n g  l e v e r  
Wa s h e r  
L o c k  w a s h e r  
S c r e w  M 8 x 1 6  
B a l l  b e a r i n g  
S ha f t  
R e t a i n i n g  r i n g  
C a m s h a f t  
C a t c h  g e a r  o n  
S c r e w  M 1 0 x 1 00 
S p r i n g  wa s h e r  
S c r e w  M 1 0 x 40 
C a t c h  g e a r  o f f  

S u b  
A r t i c l e  N o . L i s t  N o t e  

5 2 8 4  8 6 3 - 1 9  
5 2 5 6 7 0 7 - N  1 7  R R  
5 2 5 1  7 1 0-P 9 B L G 1 0 0 2  
2 1 5 4 7 48- 1 0  
2 1 5 4 2 2 6 5 - 5 7  
2 1 2 1  2 0 1 6- 4 0 8  
2 2 1 3  2 0 0 2 - 2 0 6  
2 1 1 1  8 2 7- 1 9  
2 1 5 4 2 5 2 6- 1 30 
5 4 38 0 7 8- D L  1 5  R R  
5 4 3 6  008-U 1 3  R R  
2 1 2 1  2 0 1 7 - 5 0 5  
2 1 5 4 2 0 3 3 - 1 0  
2 1 2 1  2 0 1 7 - 4 9 5  
5 4 3 6  008 - N  1 1  R R  
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1 0  
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1 5  
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5 4 0 9 - 7 2 3- 1  
P a g e  9 
L K K  8 4- 0 1 -0 1  

1 
1 
2 
1 
2 
2 
4 
8 
4 
1 
1 
2 
1 
2 
1 
1 

O p e r a t i n g  l e v e r  5 2 5 1  7 1 0 - P  BLG 1 00 2  

N a me o f  i t em A r t i c l e  N o  N o t e 

C a t c h  2 1 6 7 809 - 2  R R  
O p e r a t i n g  l e v e r  5 2 5 1  7 0 5 - 5 BLG I 00 2  
R E t a i n i n g  r i n g  2 1 54 2 5 2 6 - 1 2 2 
P i n  2 1 1 1  8 0 5 - 2 5  
B a l l  1 / 2 "  2 2 1 3  0 1 1 1 - 3 9  
N e e d l e  b e a r i n g  2 2 1 3  4 9 9 4 - 2 3  
L o c k  n u t  2 1 2 6 2 8 0 1 - 1 1 5  
Wa s h e r  2 1 5 1 8 3 7- 2 6  
S c re w  M 6 x 4 0  2 1 2 1  2 0 1 6 - 2 6 5  
R o l l e r  2 1 1 1  8 2 8- 1 2  
P i n  2 1 1 6  7 4 5 - 7 
R e t a i n i n g  r i n g  2 1 5 4 2 5 2 6 - 1 1 8  
R e t a i n i n g  r i n g  2 1 5 4 2 5 3 2 - 7  
S p r i n g  2 1 9 2 7 3 3 - 7 
C o u p l i n g 2 1 8 4 8 8 9 - X  
R e t a i n i n g  r i n g  2 1 5 4 2 5 3 2 - 4  
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P a g e  1 0  
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0 5 1 L0 5 1 0 9 
P a g e  9 
G B G  5 - 1 0- 8 8  

I t em 
N o . 

1 
2 
3 
4 
5 
6 
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7A  
8 
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1 0  
1 1  
1 2  
1 3  
1 4  
1 5  
1 6  
1 7  
1 8  
1 9  
2 0  
2 1  
2 2  
2 3  
2 4  
2 5  
2 6  
2 7  

2 8  
2 9  
3 0  
3 1  
3 2  
3 3  
3 4  
3 5  

Q t y  

1 
1 
1 
1 
3 
1 
2 
1 
1 
1 
1 
2 
2 
1 
2 
1 
2 
1 
1 
1 
1 
2 
2 
1 
2 
1 
1 
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2 
2 
2 
2 
6 
1 
2 
2 

Ca t c h  g e a r ,  o f f  5 4 3 6  008 - N  

Name  o f  i t e m  A r t i c l e  No  

Ca t c h  h o l d e r  2 1 6 2 7 5 2 - 5  
Ma g n e t 5 4 3 8  0 2 0- H  
C o i l  1 ) 
S c r e w  M 6 x 2 5  2 1 2 1  2 0 1 6- 2 6 2  
L o c k  wa s h e r  2 1 54 2 2 3 3 - 1 5 3 
H o l d e r  2 1 1 6  7 4 5- 5  
S p r i n g  2 1 9 2 0 0 7 - 2 2  
P i n  2 1 1 1  8 0 5 - 1 9  
C a t c h  2 1 6 7 7 2 7 - 1 7  
R o l l  p i n  2 1 1 1  2 8 3 5- 1 68 
P i n  2 1 1 1  2 0 2 1 - 3 0 5  
S p l i t  p i n  2 1 1 4 2 0 5 0- 1 50 
Wa s h e r  2 1 5 1  2 0 6 4 - 1 6 5 
P i n  2 1 1 1  8 2 7 - 1 4  
R e ta i n i n g  r i n g  2 1 54 2 5 3 2 - 4  
S c r e w  H 6 x 3 0 2 1 2 1  2 0 1 6 - 2 6 3  
Wa s h e r  2 1 5 1 2 0 6 4 - 1 5 3 
S t i r r u p  2 1 7 5 7 74 - 3 5  
S p a c e r  2 1 5 1  2 0 8 2 - 4 3 5 
P i n  2 1 1 1  8 2 8- 1 1  
C a t c h  2 1 6 7 7 2 7 - 1 1  
Wa s h e r  2 1 5 1  2 08 6 - 3 8  
N e e d l e  b u s h i n g  2 2 1 3  1 906- 1  
R o l l e r  2 2 1 3  0 1 2 1 - 1 3 6 
H o l d e r  2 1 5 5 7 2 9 - 8  
S p r i n g  2 1 9 2  2 0 2 1 - 3 6 5  
C a t c h  2 1 6 7  8 09 - 1 
R o l l e r  2 1 1 1  8 2 8 - 4  

N e e d l e  b u s h i n g  2 2 1 3  1 90 6 - 6  
Wa s h e r  2 1 5 1  2 0 9 6 - 3 0  
C o v e r  p l a t e  2 1 7 2 8 0 5 - 7 1 
L o c k  wa s h e r  2 1 54 2 2 6 5 - 3 4  
S c r e w  M 6 x 8  2 1 2 1  2 0 1 6 - 2 5 4  
S h a f t  2 1 1 1  8 2 8 - 1 0  
L o c k  n u t  2 1 2 6 2 8 0 1 - 1 1 5  
S c r e w  M 5 x 4 0  2 1 2 1  2 4 5 2- 3 3 9  

A d d i t i o n a l  i t e m s  f o r  e x t r a ma g n e t  

E l  
E 2  
E 3 4  
E 3 5  

5 4 0 9  7 2 3 - 1  R E V 1 
P a g e  1 1  
L K K  8 5 - 0 1 - 04 

1 
1 
2 
2 

E x t r a  ma g n e t  5 4 3 6  008-P 
C o i l  1 ) 
L o c k  n u t  2 1 2 6 2 80 1 - 1 1 5  
S c r e w  M 5 x 4 0  2 1 2 1  2 4 5 2 - 3 3 9  

1 ) S u b  l i s t  30 

N o t e  

R 

R R  

R R  

R R  

R R  
R R  
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5 4 0 9  7 2 3 - 1  
P a g e  1 2  
L K K  8 4 - 0 1 - 0 1  

C a t c h  g e a r , o n  

1 5  1 6  1 '/ 8 

E2 E1 

2 3  24 25 
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0 5 1 L 0 5 1 0 9 
Pa g e  1 0  
G B G  5- 1 0 - 8 8  

2 6  

2 7  
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0 5 1 L 0 5 1 0 9 
P a g e 1 1  
C B C  5 - 1 0 - 8 8  

I t e m  
N o .  

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0  
1 1  
1 2  
1 3  
1 4  
1 5  
1 6  
1 7  
1 8  
1 9  
2 0  
2 1  
2 2  
2 3  
2 4  
2 5  

2 6  
2 7  
2 8  
2 9  
3 0 
3 1  

Q t y  

1 
3 
1 
1 
1 
3 
1 
2 
1 
1 
2 
2 
7 
1 
1 
1 
1 
1 
2 
1 
2 
1 
1 
1 
2 

2 
2 
2 
1 
2 
2 

C a t c h  g e a r , o n  5 4 3 6  0 0 8 - U  

N a m e o f  i t e m  A r t i c l e  N o  

C a t c h  h o l d e r 2 1 6 2 7 5 2 - 7  
S p a c e r  2 1 5 1  8 3 3 - 6 5  
Ha g n e t , 8 s s y  54 3 8  0 2 0 - 11 
C o i l 1 ) 
S c r e w  M 6 x 2 5  2 1 2 1  2 0 1 6 - 2 6 2  
L o c k  wa s h e r  2 1 5 4 2 2 3 3- 1 5 3 
H o l d e r  2 1 1 6  7 4 5 - 5  
S p r i n g  2 1 9 2  0 0 7 - 2 2  
C a t c h  2 1 6 7  7 2 7 - 1 7  
P i n  2 1 1 1  2 0 2 1 - 3 0 5  
S p l i t  p i n  2 1 1 4 2 0 5 0 - 1 5 0 
Wa s h e r  2 1 5 1  2 0 6 4 - 1 6 5 
S c r e w  M 6 x 8  2 1 2 1  2 0 1 6 - 2 5 4 
S p r i n g  wa s h e r  2 1 5 4 2 0 3 2 - 7  
P i n  2 1 1 1  8 2 7 - 1 4  
P i n  2 1 1 1  8 0 5 - 1 9  
R o l l  p i n  2 1 1 1  2 8 3 5 - 1 6 8 
C a t c h  2 1 6 7  7 2 7 - 1 1  
N e e d l e  b u s h i n g  2 2 1 3  1 9 06- 1 
R o l l e r  2 2 1 3  0 1 2 1 - 1 3 6 
H o l d e r  2 1 5 5 7 2 9 - 8  
S p r i n g  2 1 9 2  2 0 2 1 - 1 6 9 
R o l l e r 2 1 1 1  8 2 8 - 1 7  
C a t c h  2 1 6 7  8 0 9 - 5  
N e e d l e  b u s h i n g  2 2 1 3  1 9 0 6 - 5  

W a s h e r  2 1 5 1  2 0 9 6 - 7 2  
C o v e r  p l a t e  2 1 7 2 8 0 5 - 7 1  
L o c k  wa s h e r  2 1 5 4 2 2 6 5 - 3 4 
S h a f t  2 1 1 1  8 2 8- 1 6  
L o c k  n u t  M 5  2 1 2 6 2 8 0 1 - 1 1 5  
S c r e w  M 5 x 4 0  2 1 2 1  2 4 5 2 - 3 3 9  

A d d i t i o n a l i t e m s  f o r  e x t r a m a g n e t s  
E l  
E 2  

E 1 3  
E 3 0  
E 3 1 
E 3 1  

5 4 0 9 7 2 3 - 1  REV 1 
P a g e  1 3  
L K K  8 5 - 0 1 - 0 4  

1 Ex t r a  ma g n e t  
1 C o i l  

2 S c r e w  M 6 x 1 6  
2 L o c k  n u t  M 5  
1 S c r e w  M 5 x 4 0  
1 S c r e w  M 5 x 3 0 

1 ) S u b  l i s t  3 0  

5 4 3 6  008 - V  
1 ) 

2 1 2 1  2 0 1 6 - 2 5 8 
2 1 2 6 2 8 0 1 - 1 1 5  
2 1 2 1  2 4 5 2 - 3 3 9  
2 1 2 1  2 4 5 2 - 3 3 5  

N o t e  
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R R  

R R  

R R  

R R  
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0 5 1 L0 5 1 0 9 
P a g e  1 3  
GBG 5 - 1 0- 8 8  

I t e m  
N o .  

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0  
1 1  
1 2  
1 3  
1 4  

1 5  
1 6  
1 7  
1 8  

5 4 09 7 2 3 - 1 
P a g e  1 5  
L K K  84 - 0 1 - 0 1  

Q t y  
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1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 

Ca m s h a f t  5 4 3 8  0 7 8 - B L  

N a m e  o f  i t e m  A r t i c l e  N o  N o t e  

S c rew M 6 x 8  2 1 2 1  2 0 1 6 - 2 5 4 
R e t a i n i n g  r i n g  2 1 5 4 2 5 2 6 - 1 30 
S p r i n g  w a s h e r  2 1 54 2 0 3 3 - 7  
R o l l e r  b e a r i n g  2 2 1 3  2 0 0 2 - 2 0 6  
Wa s h e r  2 1 5 1 2 0 96 - 7 2  
S p a c e r  2 1 5 1 8 3 0 - 5  
P i n  2 1 1 1  8 2 7 - 3 0 
S p r o c k e t  2 2 5 7  9 5 4 - 2 1  
A r m 2 1 84 4 3 2 3 - B  
S p r i n g  2 1 9 2  0 0 7 - 4 3 0  
C a t c h  2 1 6 7  8 09 - 6  R R  
I n t e r l o c k i n g  d i s c 2 1 8 5 9 7 1 - 5  
R o l l e r  b e a r i n g  2 2 1 3  2 0 0 2 - 2 1 0  
Cam d i s c  2 1 8 5  9 50 - 6  

S pa c e r  2 1 5 1  8 3 3- 4 7  
R o l l e r  b e a r i n g  2 2 1 3  2 00 2 - 2 0 9  
R e t a i n i n g  r i n g  2 1 54 2 5 2 6 - 1 3 9  
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Da s h p o t . o f f  5 2 5 6 7 0 7 - N  1 )  

N a m e  o f  i t em A r t i c l e N o  N o t e  

O i l  b u f f e r  2 1 9 6  7 3 9 - A  R R  
Wa s h e r  2 1 9 6  7 2 5 - 1 5  
V a l v e  d i s c 2 1 7 1 7 3 8 - 8  
R e t a i n i n g  r i n g  2 1 5 4 2 5 2 6 - 1 2 2 
P i s t o n  2 1 9 6 7 2 5 - 1 0  
Wa s h e r  2 1 5 1  8 3 7 - 2 5  
P i s t o n  r o d  2 1 9 6  7 2 5 - 9  
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O-r i n g  2 1 5 2  9 2 9 - 3 5  R 
O- r i n g  2 1 5 2 9 3 0- 9 0  R 
R e t a i n i n g  r i n g  2 1 5 4 2 5 2 7 - 1 5 8 
S c r ew M I 0 x 1 6  2 1 2 1  2 5 1 9 - 4 8 9  
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W i p e r  2 2 1 6 2 0 4 1 - 1 2  
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S p u r  g e a r  2 3 9 9  0 4 2 - A B  

N a m e  o f  i t e m  A r t i c l e  N o  N o t e  

F r a m e  5 2 8 4  8 6 3 - 1 4  

R e t a i n i n g  r i n g  2 1 5 4 2 5 2 6 - 1 2 2 

B a l l  b e a r i n g  2 2 1 3  6 0 0 1 - 1 0 1 

B a l l  b e a r i n g  2 2 1 3  6 6 5 1 - 1 0 4 

G e a r  w h e e l  2 3 2 1  7 1 2 - 1 2  

G e a r  w h e e l  2 3 2 1  7 4 2 - 2  

W a s h e r  2 1 5 1  2 0 7 6-4 

Wa s h e r  2 1 5 1  9 0 7 - 9  

R e t a i n i n g  r i n g 2 1 5 4 2 5 2 6- 1 3 0 

B a l l b e a r i n g  2 2 1 3  66 50- 2 0 6 

B u s h i n g 2 2 1 1  2 0 4 1 - 1 5  

G e a r  w h e e l  2 3 2 1  7 1 3 - 5  

K e y  2 1 5 7 2 0 1 1 - 2 2 8  

B u s h i n g 2 2 1 1  2 0 4 1 - 8  

I n t e r l o c k i n g d i s c  2 1 8 5 9 7 1 - 8 

S h a f t 2 2 3 5  0 2 3 - 1 4  

F r i c t i o n i n s e r t  2 2 8 1  0 7 2 - 1  

B u s h i n g  2 2 1 1  8 1 4 - 1 2  

K e y  2 1 5 7 2 0 1 1 - 1 3 9 

F r i c t i o n  d i s c  2 2 8 1  9 6 9 - 6  

C u p  s p r i n g  2 1 9 5 2 0 1 1 - 49 

S l o t t e d  n u t  2 1 2 6 2 7 1 1 - 1 2 2  

S p l i t  p i n  2 1 1 4 2 0 5 0- 1 8 3 

S p a c e r 2 1 5 1  2 0 8 2 - 3 1 1  

C a t c h  2 1 6 7 7 2 7 - 1 9  

P i n  2 1 1 1  7 8 9 - 3 5 5  

W a s h e r  2 1 5 1 2 0 6 4 - 1 5 3 

S p r i n g  2 1 9 2  00 7 - 3 8 2  

Y o k e 2 1 7 5 7 7 4 - 3 3  

R e t a i n i n g r i n g  2 1 5 4 2 5 2 6 - 1 2 6 

R e t a i n i n g  r i n g 2 1 5 4 2 5 3 2 - 4  

Ba l l  b e a r i n g 2 2 1 3  600 0 - 2 0 5  

S p a c e r  2 1 5 1 8 3 3 - 6 9  

S p r o c k e t  2 2 5 7  9 5 4 - 1 8  

K e y  2 1 5 7 2 0 1 1 - 3 6 5  

S ha f t  2 2 3 5  0 2 3 - 1 7  

B a l l  b e a r i n g  2 2 1 3  2 0 0 2 - 2 0 6  

S pa c e r  2 1 5 1  8 3 3 - 5 2  

G e a r  w h e e l 2 3 2 1 7 1 1 - 6 

S p a c e r  2 1 5 1 8 3 3 - 2 9  

B a l l  b e a r i n g  2 2 1 3  6 6 5 0- 2 0 6 

Wa s h e r  2 1 5 1 20 9 2 - 1 0 2  

G e a r  w h e e l 2 3 2 1  7 1 1 - 8 

S p a c e r  2 1 5 1  8 3 3 - 3 2  

G e a r  w h e e l  2 3 2 1  7 1 1 - 9  

K e y 2 1 5 7 2 0 1 1 - 8 1 1 

K e y  2 1 5 7 2 0 1 1 - 2 9 5  

S h a f t  2 2 3 5  0 2 3 - 1 5  

K e y  2 1 5 7 2 0 1 1 - 2 2 6  

G e a r  w h e e l  2 3 2 1  7 1 5 - 3  

S p a c e r  2 1 5 1  8 3 3- 3 0 
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S p r i n g  c h a r g e  d e v i c e  5 2 5 6 7 0 7 - Y  B L G  1 0 0 2  

S u b  
N a m e  o f  i t e m  A r t i c l e  N o  L i s t  N o t e  

--

H o l d e r 2 1 7 2 8 0 5 - 1 33 
S c r e w  M l 6 x 2 5  2 1 2 1  2 0 1 7 - 5 9 2  
L o c k w a s h e r  2 1 5 4 7 7 3 - 2  
L o c k i n g  b a r  2 1 7 2 8 3 2 - 2 3  
S c r e w  H 1 2 x 2 5  2 1 2 1  2 0 1 7 - 5 2 5  
Y o k e  5 2 5 9 7 2 4 - 2  
S p r o c k e t  2 2 5 7  9 5 4 - 1 9  
B u s h i n g  2 2 1 1  204 2 - 2 7  
S h a f t  2 1 1 1  8 2 7 - 2 8  
S pa c e r  2 1 5 1 2 0 9 2 - 2 1 0  
Wa s h e r  2 1 5 1 2 0 9 6 - 6 7  
H o l d e r  2 1 7 5  8 9 0 - 2 8  
Da s h p o t  5 2 5 6 7 0 7 - G  2 3  R R  
L i n k  2 1 8 4  9 3 8 - A IC  
C h a i n  2 1 8 2  7 04 - 1 2  
P i n  2 1 1 1  8 2 7 - 2 9  
R o l l  p i n  2 1 1 1  2 8 3 5- 3 8 3  
H o l d e r 2 1 7 4 7 3 6 - 5 7  
L o c k  n u t  M 1 2  2 1 2 6 2 8 0 1 - 1 2 2  
N u t  M 1 2  2 1 2 6 2 0 1 1 - 1 2 2  
C u p  s p r i n g 2 1 9 5  2 0 1 1 - 44  
C h a i n  2 1 8 2  7 0 4 - 4  
Wh e e l  2 2 5 7  9 5 4 - 6  
B u s h i n g  2 2 1 1  2 0 4 2 - 2 8  
S h a f t  2 1 1 1  8 0 5 - 1 3  
S t u d  2 1 2 2 7 6 8 - 1 0 1  
R o l l p i n  2 1 1 1  2 8 3 5 - 1 6 6 
S t u d" 2 1 2 2 2 0 1 2 - 3 7 0 
L o c k  n u t  M 6  2 1 2 6 2 8 0 1 - 1 1 6 
R o l l  p i n  2 1 1 1  2 8 3 5- 2 1 0  
R e t a i n i n g  r i n g  2 1 5 4 2 5 2 6 - 1 2 6  
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D a s h p o t , o n  5 2 5 6  7 0 7 - A P  

N a m e  o f  i t e m  A r t i c l e  N o  N o t e  

P i s t o n  r o d  2 1 9 6 7 2 5 - 4  
O- r i n g  2 4 , 2 x 3  2 1 5 2 9 2 9 - 3 0 R 
C o v e r  2 1 96 7 3 1 -C 
O- r i n g  4 2 , 2 x 3  2 1 5 2 9 2 9 - 4 8  R 
P i s t o n  2 1 96 7 2 5 - 2 4  

2 1 9 6 7 2 5 - 2 8  1 ) 
R e t a i n i n g  r i n g  2 1 5 4 2 5 2 6- 1 2 2 
C y l i n d e r  2 1 9 6 7 1 5 - A  
S u p po r t  r i n g  2 1 5 2 4 0 2 8 - 1 R 
O- r i n g  39 , 2 x 3  2 1 5 2 9 2 9 - 4 5  R 

S i l i c on o i l  1 2 0 c m 3 1 1 7 3 7 0 1 1 - 1 0 6 RR 
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L I M I T  S W I T C H  5 4 3 8  () 8 6 - A X  

N a me  o f  i t em A r t i c l e  N o  N o t e 

C o n t a c t d e v i c e  S K  6 5 2  0005 R R  
H o l d e r  2 1 8 4 406 7 - H  
R o l l  p i n  2 1 1 1  2 8 3 5- 3 06 
P i n  2 1 1 1  8 0 5 - 2 9  
R o l l  p i n  2 1 1 1  2 8 3 5- 3 1 3 
Wa s h e r  2 1 5 1 2 0 6 4 - 1 6 5  
S p r i n g 2 1 9 2  2 0 2 1 - 2 5 9  
G u i d e  ba r 2 1 7 2 8 0 5 - 1 1 3  
H o l d e r 2 1 7 4 7 3 6 - 6 3  
P u l l  r o d  2 1 1 1  8 0 5 - 3 1  
R o l l  p i n  2 1 1 1  2 8 3 5 - 2 U 8  
L o c k i n g  a r m  2 1 84 4 0 6 7 - G  
A r m  2 1 7 2  8 0 5 - 1 6 5  
S p r i n g  2 1 9 2  2 0 2 1 - 2 7 2  
S l i p p e r  2 1 7 2  8 0 5 - 1 6 7  
R e c e s s e d  s c r e w  2 1 2 1  2 4 5 9 - 2 9 7  
L o c k  n u t  2 1 2 5 2 8 0 1 - 1 1 2  
H e x a g o n  h e a d b o l t 2 1 2 1  2 0 1 6 - 2 6 0 
L o c k  n u t  2 1 2 6 2 8 0 1 - 1 1 6 
L o c k  n u t  2 1 2 6 2 80 1 - 1 1 5  
H e x a g o n  h e a d  b o l t  2 1 2 1  2 0 3 3- 4 1 4  
S p a c e r  2 1 5 1  2 0 8 2 - 3 3 5  
H e x a g o n  h e a d b o l t  2 1 2 1  2 0 1 6- 2 6 3  
H e x a g o n  n u t  2 1 2 6 2 0 2 8 - 1 1 7  
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Name o f  i t e m  

Mo t o r  
R o l l  p i n  
G e a r  w h e e l  
Ma r k i n g  p l a t e  
S pa c e r  
C o n t a c t  d e v i c e 
C o n t a c t  d e v i c e  
S w i t c h  
Mo t o r b r a c k e t  
C o v e r  p l a t e  
Cr a n k  
S t u d M 8 x 1 80 
L o c k  N u t  M8 
We d g e  

A r t i c l e  N o  

2 1 1 1  2 8 3 5 - 2 1 0  
2 3 2 1  7 1 3- 4  
2 9 4 9  0 4 2 1 - 1  
2 1 5 1  8 3 0 - 3  
S K  6 1 5  O I O-C 
SK 6 1 5  OO I - F  
S K  6 1 5  2 0 3  F F  
2 1 7 3 7 3 1 - 39 
2 1 7 4 9 2 9 - E  
2 1 8 8 7 5 4-A 
2 1 2 2  2 2 7 3- 4 8 2  
2 1 2 6 2 80 1 - 1 1 7  
2 1 5 7 2 0 1 1 - 1 4 1  
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0 5 1 L 0 5 1 0 9 
Pa g e  2 6  
G B G  5 - 1 0 - 8 8  

S e t o f  h a r d w a r e , a r t . n o .  5 4 3 9  1 3 8 - A  
T h e  s e t  c o n s i s t s  o f  5 p i e c e s  o f  f o l l o w i n g  i t e m s  

2 1 2 1  2 0 1 6 - 2 2 6  
- 2 5 4 
- 2 5 6  
- 2 5 8  
- 2 6 0  
- 2 6 2  

S K R 6  N 5 X 8  
N 6 X 8  
M6 X 1 2  
M6 X 1 6  
M 6 X 2 0  
M 6 X 2 5  

2 .  R e c e s s e d s c r e w  

2 1 2 1  2 4 5 9 - 2 2 6  
- 2 30 
- 2 9 7  
- 3 2 3  
- 3 2 7  
- 3 2 9  
- 3 3 1 

3 .  L o c k n u t  

2 1 2 6 2 8 0 1 - 1 1 0  
- 1 1 2  
- 1 1 5  
- 1 1 6  
- 1 1 7  
- 1 2 0 
- 1 2 2 

� W a s h e r  

2 1 5 1  2 0 6 4 - 1 3 6 
- 1 4 6 
- 1 5 3 
- 1 6 5 

2 1 5 1  2 0 8 6 - 38 

� L o c k  wa s h e r  

2 1 5 4 2 2 3 3 - 1 5 3 
- 1 7 3 

2 1 5 4 2 2 6 5 - 3 4  
- 5 7  

S K R C  N 3 X 1 2  
M 3 X 2 0  
M4 X 2 5  
M 5 X 8  
M 5 X 1 2  
M 5 X 1 6  
M 5 X 2 0  

M U T L  M 3  
N4 
M5 
N6 
N8 
M I 0  

M 1 2  

B R I R  4 . 3 X 8 X O . 5  
5 . 3 X I 0 X l 
6 .·4 X I 2 X l . 5  
8 . 4 X I 6 X 1 . 5  
8 . 1 X I 6 X O . 5  

B R I V  6 . 4  
1 0 . 5  
7 X 2 0  
9 . 5 1 3 0  

5 4 0 9  7 2 3 - 1  R E V 1 

P a g e  3 1  
L B K  8 5 - 0 1 - 0 4  

h S p r i n g  wa s h e r  

2 1 5 4 2 0 3 2 - 6  
2 1 5 4 2 0 3 3 - 7  

- 9  
- 1 0  
- 1 2  

2 1 1 1  2 8 3 5 - 1 6 6 
- 1 6 8 
- 2 0 8  
- 2 1 0  
- 2 6 1  
- 3 0 6  
- 3 0 8  
- 3 1 3  

h S p l i t  .Ei.!l 

2 1 1 4  2 0 5 0 - 1 5 2 
- 1 8 3 
- 1 9 7 
- 2 1 5  

� R e t a i n i n g  r i n s  

2 1 5 4 2 5 2 6 - 1 1 4  
- 1 1 8  
- 1 2 2 
- 1 2 6 
- 1 3 0 
- 1 3 7  

2 1 5 4 2 5 3 2 - 4  
- 5  
- 6  
- 8  

B R I F  5 , 3  
6 , 4  
8 , 4  
1 0 . 5  
1 3  

P I N F  2 X 1 2 
2 X 1 6  
3 X 1 6  
3 X 2 0  
4 X 3 0  
5 X 1 6  
5 X 2 0  
5 X 3 0  

P I N S  2 X 1 6  
3 . 2 X 2 5  
4 X 2 5  
5 X 3 6  

L A S R  1 1  
1 4 . 7 
1 8 . 5  
2 3 . 2  
2 7 . 9  
3 6 . 5 

4 . 0  
5 . 1 
6 . 2  
8 . 6  
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A B B  P O W E R  T R A N S M I S S I O N  I N C . 

0 5 1 L 0 5 1 1 8  
G B G  1 - 1 1 - 8 8  

G a s  f i l l i n g  w i t h  S F 6  + N 2  NOTE : F o r  a m b i e n t  t e m p e r a t u r e s  b e l o w  _ 4 0 0 F o n l y  

I n  c a s e s  w h e r e  t h e  c i r c u i t  b r e a k e r  i s  t o  b e  f i l l e d  w i t h  " m i x e d  g a s "  
( S F 6  + N 2 )  a n  e x t r a r e d u c i n g  v a l v e a r t i c l e  n u m b e r  4 2 9 A 0 6 4 - 0 2  i s  
r e q u i r e d , w i t h  s c r e w  t h r e a d s  a d a p t e d  t o  a n i t r o g e n  g a s  t u b e . 

I n  o r d e r  f o r  t h e  S F 6  g a s  n o t  t o  c o n d e n s a t e  a t  t e m p e r a t u r e s  b e l o w  _ 4 0 0 

F t h e  p r e s s u r e  m u s t  b e  r e d u c e d . 

D e p e n d i n g  o n  t h e  i n s u l a t i o n r e q u i r e m e n t ,  i n  c e r t a i n  c a s e s  i t  i s  
n e c e s s a r y  t o  i n c r e a s e  t h e  p r e s s u r e  b y  m e a n s o f  r e f i l l i n g  w i t h  n i t r o g e n  
g a s  - N 2  - w h i c h  s h a l l  b e  m i x e d  w i t h  S F 6  g a s i n  t h e  c i r c u i t  b r e a k e r . 

T h e  f i l l i n g  p r e s s u r e  f o r  t h e S F 6  g a s  a n d , i n  a p p l i c a b l e  c a s e s , t h e  
r e f i l l i n g  p r e s s u r e  f o r  n i t r o g e n  g a s , a r e  a l w a y s g i v e n  o n  t h e  d a t a 
p l a t e  o f  t h e c i r c u i t  b r e a k e r . 

T r i a l  o p e r a t i o n  o f  t h e c i r c u i t  b r e a k e r  s h a l l  o n l y  b e  c a r r i e d  o u t  a f t e r  
t h e n i t r o g e n  g a s  h a s  a l s o  b e e n  f i l l e d  i n , s o  t h a t  f u l l  p r e s s u r e  h a s  
b e e n  o b t a i n e d .  

A t  " m i x e d  g a s  f i l l i n g " , S F 6  g a s s h a l l  f i r s t  b e  f i l l e d  i n  t o  4 4 . 4  PS I 
a b s  ( + 6 8

0
F )  a n d  t h e  N 2  t o  7 4  P S I a b s  ( + 6 8

0
F ) . 

A t  r e f i l l i n g o f  g a s  d u e  t o , f o r  i n s t a n c e , l e a k a g e , t h e  p r e s s u r e  
p r o p o r t i o n s  s h a l l  b e  

6 0% S F 6  + 4 0 % N 2  

E x : N o r m a l  d e n s i t y  v a l u e  7 4  P S I  a b s . 

L e a k a g e  h a s o c c u r e d  d o wn t o  6 2 . 4  PS I a b s .  
( A  s i g na l  h a s  b e e n  o b t a i n e d  a t  6 5 . 3  PS I a b s ) 
7 4  - 6 2 . 4  = 1 1 . 6  

6 0 %  x 1 1 . 6  = 7 . 0  

F i l l  u p  w i t h  S F 6  g a s t o  6 3 . 4  + 7 . 0  = 7 0 . 4  PS I a b s . a n d  t h e n  w i t h  N 2  
g a s  t o  7 4  P S I  a b s .  

5 4 5 2 0 1 5 E - 3 2  
P a g e  1 3  
BTK 8 8 - 0 6 - 0 4  
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INSTRUCITON MANUAL FOR 

SERIES A 1 000 ANNUNCIA'IORS 

TABLE OF aNI'ENTS 

Page 

1 . 0 UNPACKING AND HANDLING 1 

2 . 0 INSTALLATION AND START UP PROCEIX.JRE 1 

3 . 0  SPARE PARTS 4 

4 . 0  WARRANTY 4 

5 . 0  DRAWINGS 4 

PROPRIETARY NCYI'ICE 

'!he information contained in this manual is property of Seekirk 
Incorporated . It I 5 use is conditioned upon the User ' s  agreement 
not to copy or reproduce the information or drawings contained 
in whole or in part , or to use the information or drawings to 
reproduce the material described therein, or for any other purpose ,  
without written pennission fran Seekirk , Incorporated . 

SEEKIRK 
2295 Scioto-Harper Road 
Columbus. Ohio 43204 
(6 1 4) 278-9200 

11,1anufacturers of Quality Annunciating Systems 
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INSIRUcrION MANUAL FOR 

SERIES A 1 000 ANNUNCIATORS 

1 . 0 UNPACKING AND HANDLING 

1 . 1 Immediately upon receipt the packing list should be examined to 
assure that there is no shortage . '!he packing list is always an integral 
part of every shipment and for shipments involving several containers ; the 
one marked "Packing List Enclosed" should be opened first. 

1 . 2 Immediately after unpacking , a visual check should be made with 
particular attention to the following areas : 

1 . 2 . 1 Any concealed damage to the enclosure , especially to aSSure that 
painted surfaces are free fram marks or scratches .  

1 . 2 . 2  All lens caps and engraved legend plates to assure that they are 
securely in place . 

1 . 2 . 3  Wiring in general with particular attention to solder connections 
to assure that there are not loose wires . 

1 . 2 .  4 All mounting and terminal barrier screws to assure that they are 
properly tightened . 

1 . 3 If there is physical damage due to improper handling by the carrier , 
preserve packing container and call the carrier inmediately. He wi ll 
instruct you on how to file a claim. After notifying the carrier , Seekirk , 
Incorporated should be informed as to the specific equipment and extent of 
damage . '!his will insure proper repair or scheduling of replacement equip­
ment prior to settling the claim with the carrier . Always include as much 
information as possible to avoid undue delays and identifying with your 
purchase order number , Seekirk ' s  internal S . O.R.  number , and Serial Number 
( see packing list ) . Any claim for shortage , defects , or errors in shipment 
must be made in writing and wi thin 1 0  days after receipt of gcx:x:is . 

2 . 0  INSTALLATION AND START UP PROCEOORE 

CAUTION : '!he following tests are functional .  If voltage breakdown tests 
or insulation resistance tests with other than low voltage ohmmeter are to 
be performed , all TEST-RES�/OFF-ON SW':"td13 must be placed in the RESEr/OFF 
or center position , in order to prevent damage to the solid state components 
and relay contacts .  
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WARNING 

VOLTAGES DANGEROUS TO LIFE ARE PRESENT 
WHEN POWER IS APPLIED TO THIS UNIT 

2 . 1  All AIOOO Ser ies annunc iators c ome compl et ely pre-wired with twelve 
point modules fastened s ecurely to the back side of the front cover . 
Check to assure that there are ( 1 2 )  modules present and that they are 
appropriately labeled and dat ed . The point module numbering system for 
all AlOOO Series annunc iators always consists of a four digit number with 
either a two or thr ee letter suff ix . In all c ases the first three digit s 
will be a 911 with the fourth dig it be ing either a 2 ,  3 ,  or 4 depending on 
whether it is a 24 , 48 , or 125 VDC module , respect ively . The surfi� letters 
will vary depending upon the Ser ies �Iodel Number . To derive this informa­
t ion , locate the pert inent draving at the rear of this t ext . A table on 
the drawing will provide the appropriate point module numbers . 

2 . 2 Wall mounted units are installed by mounting the annunc iator enclosure 
s ecurely to the wall with two #12 screws . Hole knockout s are provided on 
r ear of enc losure for this purpo s e .  No further mechanical adj ustments are 
required . 

2 . 3  Units to be flush or panel mounted are installed by mounting 
annunc iator through a 5-1 / 2" x 17-1/2" panel cut out , and then s ecuring the 
four suppl i ed "JI! Bolts through the hole knoc kout s located on unit sides . 

2 . 4  Conduit knockout s are prov ided at top and bottom of unit to fac ilitat e  
wire installat ion . 

2 . 5  All Seri es AIOOO annunc iator s are provided with a s ixteen-point input 
t erminal block , TB-l . Termi nal s 1-12 are to be wired to the customer 
contac t s  of wh ich the oppos ite sides should be connected to the common 
battery po s i t ive (+ )  potential . Terminals 13 and 14 are tied together and 
should be connect ed to the battery po sitive ( + ) .  Terminal 15 should be 
c onnected to the batt ery negat ive ( - ) .  

2 . 6  All Ser ies AIOOO annunc iators are provided wit h at least two l 2-po int 
output terminal blocks , TB-2 and TB-3 . The AIOOOA or AIOOOB Series units 
are provided with two addit ional t erminal blocks TB-4 and TB- 5 .  TB-2 and 
TB-4 ( i f provided ) are numbered 1-12 ; TB-3 and TB-5 ( i f provided ) ar e  
numbered 1 3-24 . In all cases there are two t erminals provided for each 
pair of po i nt module c ontact s .  In other words , t erminal s 1 and 2 of TB-2 
and TB- 5 correspond to the c ontacts of point HI ; termi nal s  3 and 4 to t he 
c ontac t s  of point #2 ; and so on . For detailed wiring informat ion for t he 
model you have , always r efer to the appropriate installat ion and wir ing 
diagram at the rear of the manual . 

. 
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2 . 7  To insure proper operat ion of t he unit it i s  good pract ic e  to first 
connect the power before 'Wiring in the field input s . Thi s allovs opera­
t ion o f  t he test swit ch to c heck the auxiliary contact s  and lamps . If 
the unit i s  to be int erconnec t ed to a supervi sory s et or other alarm 
devic e , this wir i ng should be accompl i shed next and again the test switch 
used to check operat ion . Refer to the s equenc e  table on the schemat ic 
drawing for proper operat i on . The next and final step is to wire each 
indiv idual point to fi eld contacts as r equ ired ( see par . 2 . 7 . 1 ) .  

2 . 7 . 1  Fi eld precaut ions when util i z i ng  po int module auxiliary cont acts 

(Form a dry r eed c ontact ) : 

2 . 7 . 2  Contact Rat ing (Res . Load ) 

MAX . WATTS DC MAX . V . A .  AC MAX . AMP . MAX . VOLTS 

15  1 5  1 . 5  250 

For 50V DC Load , Max . I = 300mA 

l30V DC Load , Max . I = 115mA 

2.7 . 3  Contact Prot ect ion 

- - , 
I Rl ( 2 2  - 2 20 OHMS ) 

RELAY MODULE 
AUXILIARY 
CONTACT 

I 
ANNUNC IATOR ! 

_ _ _ _ _ _ _ _ _ -.J 

CRl 
+ 

LOAD 

2 . 7 . 4  Rl should be connect ed in series with the c ontact to r educ e the 
current surge for lamp or capac it ive loads . For i nduct ive load , such 

as Relay or Bell , CRl should be c onnected in parall el vith the load for 
induct ive trans ient voltage suppr es s ion . 

2 . 7 . 5 CRl must have a r ever s e  breakdown rat ing in exc ess of maximum 
battery voltage trans ient voltage . The forward current rat ing of CRl 
should be in exc ess of the normal load c urr ent of the devic e ( s ) being 
suppr e ss ed . 
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2 . 8  When wiring is completed , a thorough point-by-point test should be 
performed to insure proper operation and the absence of wiring errors . 
In some cases , lamps are subj ected to severe shock in shipment and may 
arrive damaged . If the individual point indicator does not light under 
test , pop off the lens cap and pull lamp straight out and replace it. 
I..amps are slide-base units and may be replaced at any time without 
rerroving power fran the equipnent . 

3 . 0 SPARE PARTS 

3. 1 The design of Seekirk equipnent m1ru.nuzes the number of spare parts 
required . When ordering spare parts it is a primary importance to specify 
units by part number . Always make reference to Seekirk ' s  internal S . O. R .  
number and Serial Number to insure exact interchangeabi lity and proper 
operation . Spare parts orders received after shipnent will be billed at 
existing prices at that time . 

3 . 2  Recommended spare parts consist of the following items : 

( 1 ) Box lamps ( 1 0  per rox ) 
( 2 )  Point Modules 

NOrE: Minimum Bill ing is $30 . 00 

4 .  0 WARRANI'Y 

4 . 1 Seekirk , Incorporated , warrants that the apparatus delivered will be 
of a kind and quality described in the order or contract . In connection 
with the apparatus sold , Seek.:l.rk agrees to correct any defect ( s )  in 
workmanship or material , which my develop under proper or normal use during 
the period of one year from the date of shipnent , by repair or replacements , 
freight paid by customer both ways , of the defective part ( s ) , and such 
correction shall constitute a fulfillment of all Seekirk liabilities in 
respect to said apparatus . In no event shall Seekirk be liable for 
consequential damage . 

5 . 0  DRAWINGS 

5 . 1 An "Outline Dimensions and Installation" drawing, and a schematic for 
each standard model in the A1 000 Series , are included in the following 
pages . The standard models covered are : 

Al 00l 
Al 001 A 
Al 001 B 
Al 002 

A1 002A 
Al 002B 
Al 002R/O 
Al 003 

5 . 2  If the model you have is differ�nt than above , a blueprint of the 
appropriate schematic will be included , separate from thi s manual . 
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V1 

£. FOR r 
REAR IIIOUNTiNG 
HOLESI2EA) 

r4r� i I I -�  

fJ-1 
KNOCKOUTS FOR 
3/4" CONDUIT 
(TOP a BOTTOM) 

I"  2 

PANEL 

I" 

t�L=L 
LAMPS 

l I2 PLACES) 

NOTE : 

o 
o 
0 1  
0 1  

� I  
<:) :  
o 
o 
0 :  
0 ,.-1 ---(_ 
o 

I. IB" FRONT PANEL HINGE ALLOWS IIO. PLUS 

POINT 12 

S POT 
SWITCHES 

lI2 PlACES) 

UNIT 1.0. TAG 

II" 

OPENING FOR INTERNAL ACCESS ALLOW AT 
LEAST IB"CLEARANCE IN FRONT OF ANNUNCIATOR 

HINGE POINT 
SEE NOTE I. 

I 

CUSTOMER 
PANEL 

"J" CLAMP 
4 SUPPLIED 

12 EACH SIDE) 

17 i "  

L}" 
16 

11i" 

PANEL IN STALLATION 

PANEL 
CUTOUT 

M O D E L  AI OOO - OUTL I N E  8 I N STALLATI ON D I M E N SI ONS 

o 

15 1" 

o 

Nt 12 SCREWS 
I RECOWENOEO FOR r DlA, 
CLEARANCE HOLES) 
2 REO'O, . NOT INCLUOED 

WAU. MOUNTING INSTALLATION 
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� 

BUTTERfLY 
LATCH 

SWITCHES (12 PLCS.l 
SPO T 
(ON-OfF-ONI 
POINT 12 

- � LAMPS (12 PLCS.l 
--- 1 : 1 

�-======_ .. � � I 

FRONT VIEw 

III FOR SEOUEIIICE SELECTION 

-* 
TB-3 
'--'24 

TB-I 

LJ I 3  
TB-2 
'--" 2 

LJ I  

+ 

�ElU"LPlO'-·.--l 
= NO.== 
POWER __ _ 

16 

!PfS1OE VIEW (PANE\. oPEN! 

Al REMOVE GRN WIRE FOR SEOUEIIICE "A� 
SIRETAIN GRN WIllE FOR S£OUEIIICE "B". 

(21 MOOULES PROYIOED AS FOLLOWS: 

'A' SEO f��AC�HE 'S' SED. (LOCK- ON  I 
VOLT MODULE COLOR 

TYPE CODE 
125 VD.C. 9tt. PA SLU 

LAMP AU><. CONTACT LAMP AUK CONTACT 48 v.C.C. 9143 PA YEL 
NORMAL OFF OPEN OFF OPEN 
ALARM ON CLOSED ON CLOSED 

24 V�L-.!'I�� '-- GRN 

RETURN TO NORMAL OFF OPEN ON CLOSED 

.��"fO�, ON CLOSED ON CLOSED 

ll£�l.OIN"l'O°oo-... - -- OfF OPEN 

.-

FIELD 
TROUBLE 
CON,!�!.u- _ 

I 
+---+-
I 
+---t--
I 
+--+- 4 
I +---11-- 5 
I 
+"--11-- 6 

�OMERt' (DASHEDI i-+-
+---11--
1 
+" --lI-- 9 
I 
+---I!-- 1 0  
I 

+-- -11-- " 
I '-""-� 
1 
I 1 3  

,.0-1 - - 1 - - - 14 
V.D C. INPUT POWER 
(-1- - - - - - -I 15 

16 

_ 
'iliff 

1_ 

'iliff 

'1119 

WIR 

.TEST 
POINT MOOUL� _ _ _ __  -, LPI r -

A I  

I 0 �T � 
Lb·, 

RYt RYZ 

NOTE I L _ _  �AI�6"-- _ _  ..J 

;T 
,RESET � 

� 15 .. r ..l 
NOTE I L _ _  �A�'!.- _ _  .J 

4 

6 

9 
10 
" 
12 

17 
18 
19 
20 
21 
22 

!NOTE 

-' 
16 PT. 
INPUT 
CABLE Illffil NO

TE 3 

PANEL 
LAMPS 

120 P$S 
4& PSB 
Z4 PSB 

I3lCONTACT RATING ( RESISTIVE LOADI 
VOLTS - 5DO VD.C. (MIN. BREAKDOWN) 
WATTS- 15 W MAx. 
VOLTS- 250 V.D.C. (MU. SWITCHING) 
AMPS - 2.0 AMPS MAX. (GATING 8 CARRY) 
FOR 50 V D.C. LOAD, MAX. I . 0.3 AMPS 
FOR 130 YO.C. LOAD . MAX. I • tt5 M A  

AfftUNClATPA SCHEMATIC 

A RESISTOR SHOULD 8E CONNECTED IN SERIES WI THE CONTACT TO IIEDUCE 
THE SURGE FOR LAMPS OR CAPACITIVE LOADS. FOIl INDUCTIVE LOAD, SUCH 
AS A RELAY OR BELL, AN APPROPRIATE DIODE SHOULD BE CONNECTED IN 
PARALLEL WI THE LOAD INDUCTIvE TRANSIENT VOLTAGE SUPPRESSION. 

141 

VOLT 
125 V.D.C. 
48 VO.C. 
24 VO.C. 

POINT 
MODULE 

9U4 PA 
gHJ PA 
9"2 PA 

24 PT. AUK. 
CONTACT CABLE 

RI 112 
1.5K-IW IOK-3W 
220· 1 '"  J.3K - I W  
47-tW 1.5K -tl2W 

R E FERENCE - DRAW l N e  02 0 1 005 1 8  

MODEL A I O O I  - I N STALLATI O N  a W I R I N e  
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FRONT VIEW 

� 
Ct) FOR SEQUENCE SELECTION 

A)REMOIIE GAOl WIRE FOR SEQUENC£ 'A� 
Bl RETAIN GRN _E FOR SEQUENCE •••• 

'A' SEO (F�=AC�HE\ 
LAMP AUX. CONTACT 

NORMAL OFF OPEN 
ALARM ON CLOSED 
RET.- TO NORMAL OFF oPEN 

ON CLOSED 
1��ul.NAfd�L - --

� 

BUTTERFLY 
LATCH 

SWITCHES 112 PLCS.! 
SPO T 
ION- OF1"-ON) 
POIfIT '2 

LAMPS (02 PLCS.! 

IIOCNT • 

'.' SEO. CLOCK - ONI 
LAMP AUx. CONTACT 

OFF OPEN 
ON CLOSED 
ON CLOSED 
ON CLOSED 

OFF OPEN 

TB-3 TB-S 
�24 rl24 

I 
I 

I I I I I  I I 

Ta-l .. 
1
3 �13 1 TB-2 

2 n'2 
I 

I I 

+ 

INSIDE VIEW (PANE\. WEN! 

C21 MOOULES PROYtDI!D AS FOLLOWS: 

VOLT MODULE COLOR 
TYPE CODE 

'25 V.OC ,,'4 IN BLU 
4B V:D.C 9113 fN VEL 

L- 2� __ ���C. 91.2 IN GRN 

FIELD 
TROUII..E CON��!jI-_ 

I +- --11--
I 

�+B:E +- - -n- - 4 W/B 
I 

+- --11- - • WIR 
I +--;1--]-; 
�_;I-_ • IWIR 
I 

CUSTOMER (t - -i I-_..J 
'MRtNG I (DASHEDI +- --il--

. [W'B 

9 wlR 
I 

+- --tl-- . 0  W/B 
I 
t--il-- " w,,, 

"' - -i l- -

I 

C+) - - 4. -___ 
YD.C. INPUT POWER 
(-) - - - - - -

C31CONTACT RATING IREStSTlVE LOADI 
VOLTS - 350 II D.C 1_. BREAKDOWNI 
WATTS - IS W MAX_ 

PANEL VOLTS- 250 V.D.C. IMAX. SWITCHINGI 

ANNUNCIATOR SCHEMATIC 

LAMPS 
120 PSB 

AMPS - 2.0 AMPS MAX. IGATlNG . CARRY) 
FOR 50 YD.C LOAD. MAX. I • 0.3 AMPS 

4' PSB 
24 PSB 

FOR '30 IID.C. LOAD. MAX. I • tiS M.A. 
A RESISTOR SHOULD BE CONNECTED IN SEAlES WI THE CONTACT TO REDUCE 
THE SURGE FOR LAMPS OR CAPACITIVE LOADS, FOR INDUCTIVE LOAD. SUCH 
AS A RELAY OR BELL. AN APPROPRIATE DIODE SHOULD BE CONNECTED IN 
PARALLEL w, THE LOAD INDUCTIVE TRANSIENT VOLTAGE SUPPRESSION. 

141 

VOLT 
'25 V D.c. 
�8 V.D.C. 
24 V.D.C. 

AUXILIARY 
CONTACT 
BLOCK 

CABLE 

TR-

! 
T8-4 

I NOTE 3 !r. 
4 

6 

8 
9 
10 
" 
12 

13 
14 

24 PT. 

! NOTE 3 

AUX. CONTACT 
CABLE 

=� R' 
9144 iN l5K- I W  
9t13 IN 220-IW 
9112 IN 4 7 - I W  

5 
6 

9 
to 
II 
12 

17 
18 
t9 
20 
2' 
22 
23 
24 

RZ 
IOK-3W 

15K-IW 
lSK-112 W 
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� 

,..... ________ ....,,;> .. C::;........,;-����AF
LY 

SWITCHES 112 PLCS.I 
S P O T  ION-OFl'-ON) 

?==�;;-+-+-POINT .2 

LAMPS 1.2 PLC5.) 

,-L ... Z?±-tt-POINT • 

FRO"T VIEw 

I t) FOR SEOUE..cE SELECTION 
A)REIoIOVE GR" WIRE FOR SEQUE..cE °A� 
BI RETAIN GRN WIRE FOR SEQUENCE °Bo_ 

'A' SEa (F���HE 
LAMP 

NORMAL 

CP 

�J0). 
� 

TB·3 T8-5 
r- 24 r- 24 

I I 
I I 
, I 
I 1 
, I 
, I I I , I �' , , t6 
, I ' 

,-- ' 3  ,-- '3 ' 
�2 TB-, , 

'2 r-=- 12 , 

, I I 
, I I , 
I I ' 
I ' , 
, I I 
, I , 
, I , 
, I I 
I 1 , , I I 

'-- I ,-- ' ,-- ' 

+-

=t ..o
.

== 
I
5EMA

L
�S I PowER __ _ 

IelSIOE VIEw (PAttE!: 9P£N! 

121 �ES OIKMOEO AS FOLLOWS : 

VOLT 

125 voe 
48 v.D.C. 
24 VO� 

MODULE 
TYPE 

9< •• l"a 
9"3 lNB 
9H2 INB 

F£LD 
TROUBLE 
CONTACT 

r - -II- -
I 
+- - -11- -
1 
t--�I--
I 
t- -�I--, 
+- - -11--
1 
t- - -II- -

WIRING t- - -II- -
CUSTOMED r I 

IOASHEOI 1 
t- - �I- -I 
+- - �I-- -
I 
t-- -lI- -
I 
t- - + -
I 
+- - -lI- -

I 
I 

1+) - - " - -
V:O,C. I�PUT POMER 
1-1 - - - - -

COLOR PANEL I 
CODE LAMPS 
BLU .20 PSB 

YE L  4B PSB 
GR" 24 PSB 

WI8 

wlR 

6 w/B 

9 WIR 

'0 W/B 

" WlR 

'2 WlB 

. 3  

I. 

'5 

.6 

AN!lUNCIATOA SCHEMATIC 

131 Co..TACT RATING I RES'STIVE LOAD) 
VOLTS - 350 YO.C IMIN. BREAKOOWN) 
WATTS - 15 VI MAX. 
VOL TS - 250 V.O.C. IMU. SWlTCH'''GI 

AMPS - 2.0 AMPS MAX. IGAT'"G a CARRY) 
FOR 50 vO.C LOAD, MAX. J 0 0.3 AMPS 
FOR '30 vO.C L.040. MAX, I . 115 MA 

A RESISTOR SHOULD BE COOtNECTEO IN SERIES WI THE CONTACT TO REDUCE 
THE SURGE FOR LAMPS OR CAPACITIVE LOADS. FOR INDUCTIVE LOAD, SUCH 
AS A RELAY OR BELL, A" APPROPR.ATE DIODE SHOULD BE COIiNECTED IN 
PARALLEL WI THE LOAD INDUCTIVE TR..,SIENT VOLTAGE SUPPRESSIOOI. 

14) 

IIOLT 

125 V_D.C. 
48 V.D.C 
24 vo.c 

AUXIUARY 
COOTACT 
BLOCK 
T.!!:l: 

I ..oTE ! 

4 

6 
7 
B B 
9 9 
'0 '0 
" I I  
' 2  12 

i3 13 
.0 .0 
.s '5 
'6 '6 
.7 .7 
'8 '8 
19 19 
20 
2' 
22 
23 

i ..aTE 3 
20 

24 PT. 
AUX. COOTACT 
CABLE 

M�E R. "2 
9ft4 lNS t.5K· , W  IO K·3w 
9113 lNa 220-'W 3.3K·tw 
9H2 ;PNS 47 - I W  t.5K .. tl2W 

R E F E RENCE - D R A W l  N e  02 0 1 00500 
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� 

r-________ -::""'<:.....,;-���Rf"Ly 

SWITCIIES liZ PlCS.I 
S P O T  
1ON-oFF -0lIl 

�=========��T .2 

Lu.5I'Z PLCS.I 

I I 
_ _ _ ';;;-±-rl-- POINT , 

FRONT VIE! 

(I) FOIl SEQUENCE SELECTION 

-� ...,. 
TB-3 I � Z. 

• I 
I 
I 
I 
I 
· 
I 

: 
�

1

t6 
I I 

1...- '3 I �
2 I 

2 I 
I I 
I I 
I I I 
I I 

• I 
I I 
I I 
• I 
I I 
• I 

L- '  ,-- I 

-;.. 

= NO. === rlliiL Nb·_1 POWER __ _ 

tNSIQE VIEW (MML OPEN) 

AIREMOYE GRN WIRE FOIl SEQUENCE 'A� 
81RETAIN GRN WIRE FOIl SEQUENCE -B-. 

121 MODULES PIIOIIIOED AS .Ot.LOWS : 

'AI SEQ. 'S' SEO. ILOCK -ONI 
VOLT MODULE 

TyPE 

1 2 5  v.DC ,,,. PA 
LAMP L_ AUX. CONTACT 

41 v D.C. 9113 PA 
NORMAL OFF OPEN OFF OPEN 

24 V.D.C. 9112 PA 
ON CLOSEO ON CLOSED 

OFF OPEN ON CLOSED 

OFF OPEN 

OFF OPEN OFF OPEN 

COt.OII 
CODE 

BLU 

YEL 

GRN 

FIELD 
TROUBLE 
CONTACT ,. - -11-­I 

t---il-­I 
t- - -\1-­
I 
"- -11-­
I t- --il- ­
I 
+-- +-�l l (DASHEDI \ t--+­
I 
t-- -il-­
I 
t- - -it- -
I 
t- - -11- ­
I 
+- - -1\- ­
I 
t- - -11- ­
I 
I 
I 

lll'UT 
TERM. 

BLOCK 
T8-. 

� !!!!!. 
6 WI8 

7 WIR 

8 WI8 

, WIR 

'0. 
Wl8 

" W/R 

'2 WI8 

'3 

I. 

R 2  RY .  

(+I - - � - - ­
\lOC N'UT POWER 

1-1- - - - - - '5 I....---r_....:I""GRN""-_...Jf· r2 GRYI 

PANEL 
LAMPS 

'ZD PS8 

48 PS8 

24 PSB 

L _ _  �1OO568 · ·  _ _  � 
'6 

(3I CQNTACT RATING IRESlSTIYt: LOADI 

VOLTS - 350. vo.C IMIN. BREAKDOWNI 
_TTS- 15 W. MAX. 
VOLTS- 250. \lD.C. IMU. SWlTCHlNGI 
AMPS - 2.0. AMPS MAl. IGATING a CARRYI 
FOIl 50 VD.C LOAD, MAX. I • 0..3 AMPS 
fOR 130 VO_C LOAD. MAX. t • tt5 M A  

ANNUNCIATOR SCHEMATIC 

A RESISTOR SHOUl.D 8E CONNECTED IN SEIllES WI THE CONTACT TO. REDUCE 
THE SURGE FOIl LAMPS OR CAPACITIYt: LOADS. FOIl INDUCTIVE LOAD, SUCH 
AS A RELAY OR BELL, AN APPRQPRIATE Dlo.DE SHOULD BE CONNECTED IN 
PARALLEL WI THE LOAD INDUCTIVE TRANSIENT VOLTAGE SUPPRESSION . 

141 

VOLT 

125 v.D.C. 

48 vD.C. 

� v.p�c�  

6 

7 

9 

10. 

" 

12 

.7 
18 

19 

20. 

21 

22 

�_--II+lII�INOTE 3 

POINT 
MODULE 

9144 PA 

9tt3 PA 

9112 PA 

24 PT. AUX. 
CONTACT CABLE 

R' RZ 

t.!iK�'W IOK· 3W 

220-'W 15K-'W 

47- I W  t.!iK·tl2W 

R E F E R E N C E  - D R A W l  N G  02D I 0 0 !5 1!5  
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BUTTERFLY 
LATCH 

SWITCHES 1t2 PLCS.) 
S P O T  
ION-OFF -()N) 
POINT 12 

LUPS 112 PLCs.) 

I I '::=±;-I--POINT I 

FRONT VIEw 

..:muo.. 
1 II  FOR SEOUENeE SELECTION 

Al REMOVE GIIN WIRE FOR SEOUENeE 'A� 
B) RETAIN GRN _E FOR SEQUE'lCE "B". 

I-' o 

-.@r 
..... 

Ta"] � ;..::...: 2' 24 
I 
I 
I 
I 
I 
I 
I 
I Ta-I 
I i-=- "  
I I 

'-- I] '-- , 
lJ:J .-- 12 

I 
2 I 
I , I 
I I I 
I I I 
1 I 1 1 I , 1 , I 1 , I 1 , I I , I 1 , I 1 

'-- I L..- I L..- I 

+ 

I

RUC WJ 
I 

.=tMl. , 
INMI VI! INNIL "H! 

!21 MDDUL.ES PAOI/IDED AS FOLLOWS: 

vo.LT MODULE COLOR 
TYPE CODE 

125 vo..C. 911. iN BLU 
48 v.D.C. 'M] IN YEL 
24 V.D.C. 9t12 iN GRN 

FUO 
TROlIILE 
Co.N,!�!II _ _ 

I 
� --II--
I 
� --II---
I 
+---lI--
I 
� --n--
I 
t---lI--

CUSTOMER! I 
WIRING - -if- -
(DASHED) t 

+- - -il--
I 
�--n--

IM'UT 
TERM. 
BLOCK 
TB-I 

, 

WIf! 

WIB 

W!B 

• jG"Y 1 I �-4 1 t] 
I 1,2 \'10 

J 
• L _ _ _ _ _ _  _ 

� - _!l__ 10. wl8 
I 
�- -n- - " WIA 
I t --lI-- 12 FIWIB'-"-HII--l-. 
I 
I 

1+1 - - -+- - - - ­
V.D.C. INPUT POWER 
H - - - - - -

PANEL 
LAMPS 

120 PSB 
48 PSB 

�.PSB 

TO.: r l K 3  
�t24 IVIQ T 

_ -I o L _ _ _ _  _ 

ANNUNCIATOR IM,ATH! 

(31 CONTACT "ATING lREStSTlVE LOAD) 
VOLTS - 350 \IDe. (_ BAEAKOO .... ) 
WATTS- 15 W MAX. 
VOLTS - 250 V.D.C. ( .. AX. SWITCHING) 
AIIPS - 2.0 AIIPS MAX. (GATING II CAI!IIY) 
FOR 50 V.D.C. LOAD, MAX I • 0..3 AMPS 
FOR flO VO.C LOAD. MAX. I • tiS MA. 

A RESISTOR SHOULD IE CONNECTED IN SERIES WI THE CONTACT TO. REDUCE 
THE SURGE FOR LAMPS OR CAPACITIVE LOADS. FOR INDUCTIVE LOAD. SUCH 
AS A RELAY OR BELL. AN APPROPRIATE DlDDE SHOULD BE CONNECTED IN 
PARALLEL W/ THE LOAD INDUCTIVE TRANSIENT VOLTAGE SUPPRESSION. 

14) 

VOLT 
t2� YO.C. 
48 V.C.C. 

I 24 V£!.C 

�'t� 
&LOCK 

CABLE 

TB" 

NOTE 3 I r. 

4 I 1 4 

ij � 
8 

� � " II 
12 12 

13 
14 
15 
16 
17 
II 
I' 
20 
21 
22 
23 ! NOTE 3 
24 

2' PT. AIIX. 
CONTACT 
CABLE 

=� RI R2 
,It. i!N 1.5K-IW lo. K - ] W 
"13 IN 22o. - I W  3.3K· tW 
,"2 iN 4 7 - t W  t.5K·iI2W 

REFE R E N C E · D RAW I N G 0 2 0 1 01 1 2 6  
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IUTTEl!Fl.Y LATCH 

SWITCHES liZ PLCS.) 
S P O T  
ION-OFf -oN! 
POINT 12 

L&IIPS 112 PLC5.l 

, I  �POINT ' 

'RONT Y'W 

-CQIL. 
III FOIl SEQUENCE SELECTION 

A)REMO\IE GRN WIllE FOIl SEQUENCE ..... 
B)RETAIN GRN _E FOR SEQUENCE -,'. 

I-' 
� 

AUX. CONTACT 
OPEN 

CLOSED 
CLOSED 

-r&t-
� 

� � 24 24 
I 

I I I I 
I I 
I I 
I I 

: I 
• I �I 
I I Its • I I 

L..- 13 '-- 13 • 

� .-- I 
� 2 I 
• I I 
• I I I I I I I 
I I 

I 
• I I 
I I 
• I I 
• I I 
I I I 
• I I 

L..- I I L..- ' 

+ 

= 110. === I
stUL lid_I POWER __ _ 

MIlE VIEw 'PANEL OPEN! 

121 MODuLES PROVIDED AS FOLLOWS: 
VOLT MDOULE 

TYPE 
.25 v.DC. 9114 ZN8 
48 V.D.C. 9113 iN8 
24 V.D_C. 9112 ZN8 

COLOR 
CODE 
'LU 
YEL 
GRN 

IN'UT 
TERM. 
BLOCK 

FIELD TB-' 
TAOl.8LE 

r��-oo I 1- I 
�'I I 6( -� _-I�_ 2 NOTE .7 • � � -+- , - �: C t.. : . I _ -; 1 _ ,  Ir. 

t- - -U- - 4 L _ _ _ �AIOO!i72 _ _  J j l 
I t- --11-- 5 WIRED 

� ___ -tH 4 t-H I 4 

I 

=.�t-1f-- 7 - : 
+---u--m 6 t-H 1 6  

t- - 11- - , W18 9 H 1 9 
I � 
t--l�- 9 II 

�_-II-_ _ .2 

+---11-- I I  - .3 .3 

I � � 

�-11-- � � 

I � � 
I .7 17 

1+) - -1 _ _ __ .8 18 

VD.C .-,T POWER 19 19 

H - - - - - - 20 20 

PANEL 
LAMPS 

120 PSB 
48 PSI 
24 PS8 -

Zl 21 

I 22 22 
- K 3  23 ! 23 

23.24 � I 24 
NOTE 3 

L _ _  ��2 _ _  ...J 
24 

24 PT. AUX. 
CONTACT 

"_,ATDI'- SCHEMATIC CABLE 

131 CONTACT RATING I RESISTIVE LOAD' 
VOLTS - 350 VD.C 1_ BREAKDOWN' 
_TTS- I! W MAX. 
VOLTS - 250 V.D.C IMAX. SWlTC_' 
.. WS - 2.0 AMPS .... X. IG .. TING • CMRYl 
FOR 50 V.D.C LOAD . .... x. I • 0.3 AMPS 
FOR '30 YD.C. LOAD, MAX. t • U5 MA 

.. RESISTOR 5HOLl..D BE �CTED IN SERIES W, THE CONTACT TO REDUCE 
THE SURGE FOIl LAMPS OR CAPACITIVE LOADS. FOR INDUCTIVE LO"D. SUCH 
AS A RELAY OR BELL. AN APPROPRIATE 000£ SHOULD BE CONNECTED IN 
PARALLEL WI THE LDAD INDUCTIvE TRANSIENT VOLTAGE SUPPRESSION. 

15) 

',OLT =:'T. 
125 V.D.C. 9 .. 4 ZN8 
4. VD.C 9113 ZN8 

I 24 V��C. 9H2 lNB 

il, 

t.5K-IW 
220 - 1 . 

41- I W  

112 

.D K- 3 W 
3.30- • •  

1.5K-'I2. 

R E F E R E N C E  - DRAWl N G  0 2 D I 0 0 4 91 
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� 

BUTTERFLY 
LATCH 

SWITCHES (12 PLCS.' 
S P O T  
(ON-OFF-ON' 

:======�POINT 12 

LAMPS ItZ PLCSJ 

r'---'===='="::::!T .::::±=rt--POWT t 

FRONT YfEw 

It)  FOR SEQUENCE SELECTION 

-f()t 
""T" 

TB-3 .:...: 24 

I 
I 
I 
I 
I 
0 
I 
0 

!!.:'"' I 
I I 

_ ,3 0 
TB-2 I 
r=--' '2 I 

I I 
I I 
I I I 
I I 
I I 
0 I 
I I 
0 I 
I I 
0 I ,-- ' - ' 

+ 

I
SEMALM I ,
=t NO. 

, 

INSIDE vtEw JPAtfEL OPEN) 

AIREMOYE GRN WIRE FOR SEQUENCE "A� 
BIRETAIN GRN WIRE FOR SEQUENCE "B" 

IZl IoIOOULES PRO\IIO£D AS FOLLOWS : 

'A' SEQ (F�dN��� jlI' SEQ. (LOCK -ONI 

LAMP AUX. CONTACT LAMP AUX. CONTACT 

VOLT 1oI0000E 
TYPE 

125 VDC. 9". PA 

NORMAL OFF OPEN OFF OPEN 
48 vD.C. 9"3 PA 

ALARM ON CLOSED ON CLOSED 
2. v.D.C 9112 PA 

r� OFF OPEN ON CLOSED 
RESETIOFF OFF OPEN OFF OPEN 

I ::l��ETURN TO MlRMAl ON OPEN ON OPEN 

COLOR 
CODE 
BLU 

TEL 
GRN 

INPUT 
TERM 

FIELO BLOCK 
TROUBLE TB-' 

CONTACT 
.- - -il- -
I 
t- -iI--
I 
t- - -lf- -
I 
+- - -il--
I 
+---11--
I 
+---11- - 6 

CUSfO'ER I I 
WIRtNG +- - -il- - 7 
(DASHED' I 

+- - -il- -
I 
+---il-- 9 
I 
t- - -il- - '0 
I 
t-- -it- - " 

I 
t - -il- - .J 12 

: � 
I 

(+' _ _  .!. ____ '4 

(�i':C._ �� �� 15 

W/B NOTE'" 

WIR 

WIB 

""" 

W/B 

WIR 

KI 

LPI 

�
2 __ WH __ J�O _ 

I 

NOTE •• L _ _ _  0�OO568 _ _ _  -..l 

PANEL 
LAMPS 

t20 PSS 
48 PSB 
24 PSB 

16 

I3,CONTACT RATING (RESISTIVE LOAD' 
VOLTS - 350 \lOoc. (MIN. BREAKDOWN) 
WATTS - .5 W MAX. 
VOLTS - 250 V.D.C. IMAX. SWITCHING' 
AMPS - 2.0 AM'S MAX. IGATING B CARRY, 
FOR 50 VOOC. LOAD. MAX. I " 0.3 AMPS 
FOR 130 V.O.C LOAD. MAX. ] • ItS M A  

ANNUNCIATOR SCHEMATIC 

A RESISTOR SHOULD BE CONNECTED IN SERIES WI THE CONTACT TO REDUCE 
THE SURGE FOR LAMPS OR CAPACITIVE LOADS. FOR INDUCTIVE LOAD, SUCH 
AS A RELAY OR BELL. At< APPROPRIATE DIODE SHOULD eE CONNECTED .. 
PARALLEL WI THE LOAD INDUCTIVE TRANSIENT VOLTAGE SUPPRESSION. 

141 

VOLT POINT 
MOOU E 

125 VO.C. 9tt4 PA 
48 VO.C 9ft] PA 
24 v.D.C. 9"2 PA 

I I I 
!
NOTE .3 

6 

B 
9 
10 
" 
'2 

.7 

.e 
t9 
20 
2' 
22 

*lINOTE .3 

24 PT. AUX. 
CONTACT CABLE 

R. 
1.5K-'W 

R2 
'OK-3W 

220-IW 1.3 1( - tW 
47 "' IW t.51<-1/2W 

R E FE R E NC E  - DRAWI NG 0201 00819 
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BUTTERFLY 
LATCH 

SWITCHES \12 PLCS') 
O P O T  
ION·OFF·ONI ?=========��
�NT '2 

LUIP'S lI2 PLCS.I 

I 

FRONT VIfjW 

� 
III FOR SEQUEPIC£ SELECTIOOI 

TB-) 

�
24 

I � 

U, 
T8-2 

'12 

• 

fa-t 
---'I 

I '  I :  

!N$IO€ )'EW (PANEL 9PE"� __ 

AIREMOV£ GAN _ FOR SEQUENCE 'A� 
B) RETAIN GAtoj ..,RE FOR SEQUENCE "8" 

(2) MOOULES PROvIDED AS FOLLOWS : 

'A' SE�. (F�'NcrAC�>*: l'e' SEQ. IlOCK - ON) 
VOLT MODULE COLOR 

TYPE CDOE 
1 2 5  VDC 9" .. RA BLU 

LA� AUX. CONTACT LAMP AUX. CONTACT 48 " D.C 9113 RA YEI. 
NORMAl. OFF OPEN OFF OPEN 2. V.O C  9112 RA GRII 
ALARM ON Ct.OSED ON CLOSED 

I � TO ON OPEN ON CI.OSED 
RESET/OFF OFf OPEN OFF OPEN 

I ��ETURN ON TO AL 
CI.OSED ON CLOSED 

FIELD 
TROUIILE 
CONTACT ,.. - -fl ... -

I 
t- - -il- -
I 
t- - -u- -
I 
t- - -if--
I 
t- - -11--
I 
t-- -It- -

CtJSTOMER 

I 

I 
WIRING t- - -It- ... 
1045>*:0) I +- - -11--I 

+- - -II- -

.. -It- .. I 
.. - .. n .. ..  
\ 
t- - -It- -

INPUT 
TERM 

Bl.OCK 
T8-t 

& 

. 

vm/' 
WlR 

-

-

WI8 

,""" 

NOTE ". 

,.eg!IT...!!!!lDlIlL*L- _ _ _  ., 
I R .  K2 I r-N'N'-t ...-if.--. 

1+\ - ... 
VDC. INPUT POwER 

1-)- - - _ ...... --

PAH[1. 
LAMPS 

'20 PSB 
4e PSB 
24 PSB 

'6 PT . ...J 
IIVPOT 
CABLE 

131 CONTACT RATING I RESISTIVE LOAD , 
VOLTS .. 350 VOC. IMIN. BREAKOOWNI 
WATTS- t!; W MAX, 
VOI.TS '" 250 '1.0 C. IIiAX. S..,TCHING) 

ANN�CIATOA SCHEMATIC 

AMPS ... 2.0 AMPS MAX. IGATING 8 CARRYI 
FOR 50 vD.C. LOAD. MAX I '  0.3 AMPS 
FOR 130 V O C  I.OAO. MAX I ' "5 lol A  

A RESISTOR SHO\JI. O  B E  CONNECTED IN SERIES WI T HE  CONTACT T O  REDUCE 
THE SURGE FOR LAMPS OR CAPACITIVE LOADS. FOR INDUCTIVE LOAD, SUCH 
AS A AE LAY OR BELl., AN APPRoPRIATE OIDDE SHOULD BE CONNECTED IN 
PARAllEL W' THE LOAD INDUCTIVE TRANSIENT VOLTAGE SUPPRESSION. 

14\ 

VOLT 
12� vO.C 

48 VD.C 
24 VDC. 

• I I 
! NOTE *3 

• 
5 
6 

111 24 1 !NOTE .3 

.... 2. PI AUX. 
CONTACT CAIll.E 

POINT R, 
MODULE 

9H04 R '  680 " 11200 
911] RA 220- '12" 
91t2 RA 150 - 112 00 

R 2  
IO K�lw 

3 3 K - IW 
t,50te .. '/2'W 

RE F E R E N C E  - D R AW l N G  0 2 0 1 0 0682 

f-' 
W 
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