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These instructions do not purport to cover all details or 
variations in equipment nor to pro�de �o� every possible contin­
gency to be met 1n connection with installation, ope�at1on or 

• ·maintenance. Should further· information be desired or should par­
ticular problems arise which are not covered aufriciently ror the 

.. )purchaser • a purposes, the matter should be re.ferred to the General 
Electric Company. 
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ML-11 STORED ENERGY ·oPERATOR 

GENEM� .,,�!£§Q,RilliQN 

GEI-50143 

. The new charged-spring stored-energy mechanism will close and 
latch Magne-blast breakers with momentary current ratings up to 
and 1nollid1ng 60,000 amperes in voltages from 4.16 kv to 13.8 kv and 
in interrupting r atings from 150 mva to 750 mva, inclusive. The oper­
ating -roroe tor the mechanism is supplied by a high speed 1/2 hp. gear 
motor. See Fig. 1. The energy rrom the motor is stored in powerful 
springs which are capable of closing the circuit breaker at its re­
quired speed under all conditions. Only after the mechanism 1s fully 
charged can it be released to close the breaker. As soon as the cir­
cuit breaker has been closed by the mechanism, the motor immediately 
recharges the springs for another closing operation. The spring 
charging time of five seconds and the fast circuit breaker closing 
time or six cycles or less provides ample time margin for all normal 
duty cycles. 

Whep the high speed gear motor - Fig. 1 is energized, a chain 
drive transmi�s the power to the gea� reduction unit (2). The torque �s thus increased so that the output crank or the reduction un i t  will 
compress the closing springs (3) through the spring _arms t4) to the 

.fully charged position. When the spr ings are fully compressed1 a cut­
off switch (7) de-energizes the motor. In this position, the out put 
crank is stopped against the stop latch (5). When the breaker control 
switch is turned to "close". the release solenoid (8) is energized 
which displaces the release latch (9) and permits the release roller 
{10) to drop free or the stop latch (5). The control mechanism kick­
orr spring {11) rotates the stop (5) which engages the reduction unit 
output crank roller ·and pushes it positively to a position where the 
closing springs continue the motion. The overrunning clutch in the 
reduction unit allows the output crank to rotate freely so that the 
closing springs can discharge their energy to the. breaker mechanism 
through the connecting links (12). Immediately upon its release the 
cut-ott switch starts t he motor and the springs are again charged. 

MANUAL CHARGING AND RELEASE OPERATION 

Closing of the breaker by manual operation of the mechanism is 
possible if control voltage is lost. The springs are charged through 
the use of an easily operated manual charging handle, (13) on the end 
of the motor sha:ft until the semaphore reads ucharged11• Release o:r 
the springs 1s accomplished through a manual release plunger (14). 
Because the closing speed of the breaker is independent of the method 
of charging the spring or release of the control mechanism, the 
breaker closes after a manual charging and releasing operation at 
exactly the same speed as for an electrical operation. The use of 
the ratchet wrench provides for maximum safety in the event that 
control power is suddenly resto�ed without warning. In this event, 
the motor drive take s over again and continue s to charge the mechan­
ism. 

1 
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Although the breaker ha s been completely ad justed and te.sted at 
the factory, it is possible that unusually rough handling during 
transportation may have caused some loosening or disturbance of parts 
or the apparatus. It 1a therefore advisable to review all adjustments 
before placing the breaker in serv ice , making readjustments wherever 
necessary. 

A standard ratchet wrench and lu socket �re recommended for 

�� . .. � 
...• 

manually charging the springs and slow closing of the breaker for 
. '�. contact adjustment. With the sp�ings in the fully cha�ged position J 

and the breaker open remove the bolt in the maintenance gag plate (21) 
Fig. 2 and move the plate to the right until it hits the stop. 
(Approx. l�l/2n). Release the springs against this plate by pushing 
the manual release button (6) Fig. 3. The springs will now be confined 

. in th1s position while the gear motor, reduction unit, crank and link­
age are free to close the breaker slowly by turn1ng the manual charg­
ing handle in a counter•clockw!se direction. 

For adjustments· of the p�ima�y contapt w1pe1 a�cing contact wipe 
and primary contact gap refer to the magne-blaat circuit breaker in­
struction book . 

TRIP LATCH WIPE 

Refer to Fig. 2. The w�pe of the trip latch (4) on the trip 
roller (6) should be from 3/16'' to l/4 ". This can be measured by 
putting a film of grease on the latch (4) clos ing the breaker part 
way, and tripping. The mechanism has the proper trip latch wipe when 
the latch rests aga inst the atop pin (5). No adjustment is provided 
and a viaual inspection is usually all that is required. If this 
settin� is not correct, look for insufficient travel of the trip 
shaft (3}. 

WHEN WORKING ON THE MECHANISM IN THE CLOSED POSITION, KEEP 
FINGERS CLEAR OP THE LINKAGE, AS ACCIDENTAL TRIPPING CAN CAUSE 
.SEVERE INJURY. 

PROP CLEARANQE 

Refer to Fig. 2. With the breaker closed as far as possible . 

with the manual charging handle, the clearance between the closing 
pin (8) and the prop (10) should be 1/32" to 3/32". Measure the 

.
.

. ....,, 
. �/ 

prop clearance with a feeler gage to determine whether or not an 
adjustment should be made, and if so, exactly how much adjustment 
will be required. To make the adjustment) it will first be necessary 
to loosen the four screws holding the bearing blocks (28) and remove 
o� add one or more spacers (29) as required. Bolt bearing blocks 
securely in place before checking the prop clearance again. When 
p�op clearance is within tolerance, turn manua l closing handle 
counter-clockwise to fully charge the springs. Manual ly trip the · 

breaker and check the trip latch to be sure it has reset properly. _) 
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G:!l-50143 
It the trip latch ·ta ils to reset, it will b8 ·necessary to- add· a . : 
tbi.n '8b11i1 . tinder .the bearing block ( 28) u�ing the aamf? procedure · :. . : . 

described t(bove. · 
· · ., · ' 

. , . 

. • . .. . . . " . . : . . . . . . .. ... . .. . .  . 

CLOSINo-tATCH 
· · .  The closing latch (11) Pig. 3 should have 3/l6" to 1/4" 

wipe ·PQ the roller. To check this dimension the springs must 

.. I·: 

be <:lltrged and the GAG PLATE MUST BE APPLIED. A slight motion , 
or.:.th�. latch may discharge the. springs and close the breaker . . .  

i� • cau�!rig-; severe injury. The latch can be ad Jus ted by loosening : 
r_:·) the loc;}c nut (8) and turning the set screw ( 1} 1n or out as . 

req�1�ed. Tishten lock nut to .se cure the set screw and recheck 
a4J�atment. 

) 

MO'l'OR SWITCH 

Tne moto� cut -ott and auxiliary switches (10) Fig. 3 should· 
·be ·aet:to operate when tbe gear reduction un1t c�ank is a pproxi­mately"!l./4" trom the final stop as indicated on Fig. 2. The 

1nert1a:ot the high speed gear moto� and gear reduction unit will 
carry th.� crank into the stop latch (25) Fig. 2. The adjustment 
should be made us ing the manual charging handle and with the 
GAG PLAn.; APPLIED TO 'l'HE SPRINGS. Be sure all power is removed. 
Each switch can be ad 3usted individually by the locking ring in 
the rear • . Atter adjustments are completeJ remove the gag plate 
from the springs and apply power to the motor . Before making 
any further measurements o� ohecks APPLY GAG PLATE TO SPRINGS. 
With the· maintenance operating hand le oheok to see it the output 
crank- (23) Fig. 2 1a seated against the stop latch (25) . . Readjust 
switches it'necessary using the same procedure as above until the 
output crank roller stops aga inst the stop latch. 

INTERLOCK SWITCH WIPE 

Referring to F1g . 41 rotate the interlock shaft (2) manually 
clockwise to release the interlock switch arm (3). The point at 
which the conta cts make can be determined with a circuit continuity 
teste� such as a light ind icator or bell set. To obtain adjustment 
on the interlock switch (4) bend the interlock switch arm (3). The 
roller and crank on the interlock switch (4) should have 1/32" to 
l/16·n overtravel atter final adjustment. 

FRICTI.ON CLUTCH 

Refer to Fig. 6. The friction clutch (5} should be tested 
with-a torque wrench to nave a break-away torque of 300 to 350 
inch pounds. With the springs fully charged and secured with 
the ma1nenance gag plate , turn. the motor slowly with the torque 
wrench until the crank roller (18) is firmly against the stop 
latch (19). Continue turning slowly until the clutch slips and 
note the value on the torque wrench. Do not continue to turn 

·motor if the torque value exceeds 350 inch pounds. It adjustment 

-, I I I .-1 l. H .-1 l \i -1 () n [,J () ;'-j ::1 L£:81 16, 11 83� 
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5-STOP LAlCH 

\ 
7-CUTOFF SWITCH(�). 

rO-RELEASE 

v 

12-CONNECTING LINKS TO 
BREAKER MECHANISM 

�-1'\-:,."' ���,�., ] t 111>"11 

TRAVEL ! II 

ROLLER..,- I f , � 

&) 
• 

15- OUTPUT CRANK 
ROLLER 

2·GEAR REDUCTION 
UNIT 

.· ;·.!. �� ' • :I � ; <I • • - • •  : .  ·;i :} :; ,. . . ::: o!_1(·!\lH I h . . ... 
� � ,; .. 11 ' : . ·! � : 

6-SLIP 
CLUTCH 

-· " �- . DRJJE · 
. 

�CHA.lN: · 
·_.. - ,:)J: i·j;:; :·:t . . · 

.
· . 

�--1 .. - ...... 't, \ . 
,� � '!'�'!..,. ,., • 0 

I 3--1 j: ... JJ. · : 
I - .. /.-."':;..# ' :•, ... ... ... . 
, : 'V ' . ' , 

..... __ , 

13-MANUAL CHARGING 
HANDLE 

8-RELEASE. S[lJf�)OID �� l-GEAR M010R (�) 
3· ClDS1NG SPR' NGS IN CHARGED POSlTION 

L --- U- KICK-OFF SPRING 

9-RELEASE 
14-MANUAL RELEASE 

LATCH 

Fig. I Exploded Schematic of Stored 
'
Energy Operator 
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1. Main OperaUne Shaft 
2. Uai.R Crank 
3. Trip S,.ft 
4. Trip Latch 
5. Trip Latch Stop 
6. Trip Roller 
1. Position Indicator 
8. Closina Pin 
9. Comter 

10, Prop 
Flg. 2 

11. Clevis 21. 
12. Oleck Nut 
.13. Adjusting Nut 22. 
14. Adjusting Stud 23· . u. Opening Spring Houainl 24 • 

16. Opening Spring Inner 25. 
17. Opening Spring Outer 26. 
18. W.in Spring Shaft 27. 
19. Spring Yoke Assembly · 28. 
20. Closing Spr ln1s 29. 

troaa section of ML-11 Mechanism 

Y.intenance Spring 
O.g Plate 

Gear Reduction Unit 
()LJtput Crank 
Spring Compression Arm 
Stop Latch 
Gear Motor 
Close Latch 
Bearing Block 
Spacers 

. . 

. .  
. , .. , ·.�· · 

,. : 

. '• 

_) 

.-� 
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1. Safety Latch 
2. Position Indicator 
3. Manual Trip 
4. Opening Spring Unit 

5. Positive Interlock 
6. �ual Release 
1. Latch Adjustiqg Screw 
8. Locking Latch 

GEI-5014� 

9. Kick-off Spring 
10, Cut-off Switch 
11. Closing Latch · 

12. Spring Gag Plate 

Fig. 3 Left Side View HL-11 Hechaniem www . 
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1. Breaker Auziliary Switch 5. Gear Reduction Unit 
2. Po•itive Interlock 6. Chain Drive 
3. Interlock S.itch Azrll 7. Gear Motor 
4. Interlock Switch 8. Sprln1 Keleaae Solenoid ) 

Fig. � Right Side View ML-IJ Mechanism 
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::t' en ........ !:") N 0 CIO - 4 
ll) 10 . 
t;:n II 5 

u.. 18 
19 20 

·-) 12 
6 

15 7 
14 

16 

15 17 

1. Po,ition Indicator 8. Manual Trip lS. Spring Release Solenoid· 
2. Positive Interlock Arm 9. Safety Latch 16. Washers 
3. Operation Counter 10. Positive Interlock 17. Gear Moto!' 
4. Gear Reduction Unit 11. Manual Release 18. Crank Roller 
5. Clutch 12. Spring I�icator 19. Stop Latch 
6. Chain Drive 13. Cut-off Switch 20. Clutch Adjustment Nut 

) 7. Gear Motor 14. Kick-off Spring 
Fig. 6 Front View ML.-11 Mechanism www . 
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MAl? 03 '89 11:19 

• M�. Sco�t Mitch•ll 
. ! : 

Ia4teacae a ltq4ard 'breaker vich typ• ML-13 Stored 1Mr11 Macbaia. 'nl••• 
breaker• match aucl Uae-up vtt:h brawn havilla t.J'P• ML-U or 'Ml...U MCheaiiM • 

axeepc •• tallovta 
.. (a) 7'0 MVA •5B o� ·la�er (M36HM K/C) C�-+------��--------------------------� 

r 

-
.) 

"C" Iftdicataa • breakez Vith type ML-13 Sto"recl k•�l7 Kacbain that uechu aa4 
liJiee up rich a breaker hav1.na type MS-13 Solano14 Kedumi .. Vi.eh polit:ift me 
interlock oaly. 

"L" Indicat .. a 750 MVA lre&kat' vtth. type ML-13 Stored ia.ro Kec:.h.aAiaa thac Mtehel 
& liD•• .. .,; v:t.th braakere od.s1Dell7 uae4 1D Ml•B M/C. Th••• brukera ueeh u.S 
lt.n.-up wicb hreaken havtaa type KL-U Mch&DJ.n�. 

"F" tnclic&te• a 750 M"'A Jreak41' vith � ML-13 Store4 !aar11 Kach&ai• that Mt:chee 
and listu up vith :a 'b'feaket' havina a type HS-13 Solaoid Mech&DU• on.f,iull.J 
U8ed 111 M361 H/C. · 

· 
· 

"nu Indicate• • ltud•Z'cl breaker With type Mt•lJ S�on4 lur17 Hach..U. for ue 1a 
Hotiaontal �ravout M/C• 

''S'' Indic.atae a 1Ua4ar�:,brea)ter 'wtth typ4a HS•9 or HS-13 So1uoicl Mec!ulai._ • .  fbeae 
brt•kera have either positiVI or erip type tDcerlocke for ratia .. ot 75, !SO. 
250 or 500 MVA • 

...... . 

No breakel' vitb type ML-13 Sto1"ecl !aer11 Klchain ia ...u&ble tol' btel'ohaal_.,;, 
abUity Vith Sole�So1d Bre.akal'• bav!.a.a cvo (2) eefta pout: coupler• •• tnp iattfi 
lock. · 

· ,_;,/ 

6) �.a d\eckiaa fol" 'bt'aakal' i!ltare�aubilit)' couide.racioa .aac. tlao \e li._ co ·� 
eout�l .olt•l•• coanaetioa 4�aara., aad the pl'e .. uoe of aay ,,.cial deaill f••cu� 

'�11 
0 ·� j 

"'4 ". s J.mp•on 
Setaior De•iP !atitseer· 
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