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' \f�'EN YOU NEED SERVICE. I-J '. . 'Y-'(' 
IF 'I'.OU NEED TO REPAIR, recolldition, or rebuild· any electric apparatus, a G-E service shop near you is ·��able d�y 
and night, seven days a week, for work in the shops or on your premises. Latest factory methods and genuin. G-E renewal 
parts are used to maintain the original performance of your electric equipment. 

When you need parts only, to replenish those you stock as "production insurance," your General Electric representa
tive will service your request. Plan to stock and order far enough in advance to assure an adequate supply to meet normal 
requirements. 

The services of G-E factories and engineering divisions are always available to help you with your electrical problems. 
For full information about these services, contact the nearest service �hop or sales office listed below: 

APPAR ATU S  SERVICE SHOPS 
Atlanta- Chamblee, Ga. 

Baltimore 30, Md .. 
Boston-· Medford 55, Mass .. 

. . 4639 Peachtree 
Indus. Blvd. 

920 E. Fort Ave. 
. . Mystic 

Volley Pkwy. 
Buffalo 11, N. Y.. . . . . . 318 Urban St. 
Charleston 28, W.Va. 306 MacCorkle Ave., S.E. 
Charlotte, N. C.. . 2328 Thrift Road 
Chicago 80, Ill.. . . 849 S. Clinton St. 
Cincinnati 2, Ohio. . 444 W. Third St. 
Cleveland 4, Ohio .. .. 4966 Woodland Ave. 
Columbus 1 5, Ohio . . . 21 3 Cozzens St. 
Dallas 9, Texas. . 3202 Manor Way ' 
Denver 5, Colo.. 3353 larimer St. 
Detroit 2,  Mich. . . 5950 Third Ave. 
Houston 20, Texas .. 5534 Harvey Wilson Drive 
Johnstown, Pa.. 841 Oak St. 
Kansas City 8, Mo.. . . 819 E. 19th St. 
los Angeles 1, Calif .. 
Milwaukee 3, Wise .. 
Minneapolis 12, Minn. 
New York 14, N. Y .. 
Philadelphia 23, Po .. 
Pittsburgh 6, Po .. . .  
Portland 18, Oregan. 
Richmond 24, Va .. . 
St. louis 10, Mo .. . 

. . 6900 Stanford Ave. 
. 940 W. St. Paul Ave. 

. 2025 49th Ave., N. 
. .416 W. 13th St. 
429 N. Seventh St. 

6519 Penn Ave. 
Swan l•land 

1403 Ingram Ave. 
111 5 Eo,• Road 

Akron 8, Ohio. . 335 S. Main St. 
Albany 7, N. Y.. 90 State St. 
Albuquerque, N. Mex.. . 323 S. 3rd St. 
Allentown, Pa.. . . . . 1014 Hamilton St. 
Amarillo, T exes. 719 Amarillo Bldg. 
Appleton, Wise.. . 531 W. College Ave. 
Atlanta 3, Ga .. Peachtree Rd. at 28th St., N. W. 
Augusto, Ga.. 202 13th St. 
Bakersfield, Calif. 211 E. 18th St. 
Baltimore 1, Md.. . 111 Pork Avenue 
Bangor, Moine. 77 Centrui St. 
Beaumont, Texas. 1385 Colder Ave. 
B;nghomton, N. Y. 19 Chenango St. 
Birmingham 3, Ala. . . 1804 Seventh Ave. N. 
Bluefield, W.Va. P.O. Box447,Appolochion Bldg. 
Boston 1, Mass.. 140 Federal St. 
Buffalo 3, N.Y. . 535 Washington St. 
Butte, Mont. P.O. Box 836,103 N. Wyoming St. 
Canton l, Ohio 700 Tuscarawas St., W. 
CeJo' Rapids, Iowa ..... 203 Second St., S.E. 
Charleston 28, W. Va .. 306 MacCorkle Ave., S.E. 
Charlotte 1, N. C. 200 S. Tryon St. 
Charlottesville, Va.. . 123 E. Main St. 
Chattanooga 2, Tenn .. . . . .  832 Georgia Ave. 
Chicago 80, Ill. P.O. Box 5970A, 840 S. Canal St. 
Cincinnati 2, Ohio . . 215 W. Third St. 
Cleveland 4, Ohio. . .. 496o Woodland Ave. 
Columbia 1, S.C.. P.O. Box 1434, 1420 lady St. 
Columbus 15, Ot.io. 40 S. Third St. 
Corpus Christi, Texas 108Yz N. Chaparral St. 
Dallas 2, Texas. . 1801 N. lamar St. 
Davenport, Iowa 511 Pershing Ave. 
Dayton 2, Ohio 11 8 W. First St. 
Denver 2, Colo.. 650 Seventeenth St. 
Des Moines 9, Iowa 418 W. Sixth Ave. 
Detroit 2, Mich. . 700 Antoinette St. 
Oolu!h 2, Minn. 14 W. Superior St. 
Elm1ra, N. Y. Main and Woodlawn Aves. 
El P�so, Texas 109 N. Oregon St. 
Er;e 2, Pa. 1001 Stale St. 
Eugene, Ore.. . . . 29 W. Eleventh St. 
Evansville 19, Ind. . 123 N.W. Fourth St. 
Fairmont, W. Vo.. 310 Jacobs Bldg., 

P.O. Box 1626 
Fergus Foils, M',on. . . 102 W. lincoln St., 

P.O. Box 197 
Flint, Mich. 653 S. Saginaw St. 

San Francisco 3, Calif.. . . . 1098 Harrison St. 
Salt lake City 4, Utah. 301 S. Seventh West St. 
Seattle 4, Wash... 3422 First Ave., S. 
APPARATUS SALES OFFICES 

Fort Wayne 2, lnd. . 127 W. Berry St. 
Fort Worth 2, Texas 408 W. Seventh St. 
Fresno 1, Calif.. . . . T ulore and Fulton St. 
Grand Rapids 2, Mich .. 148 Monroe Ave., N.W. 
Greensboro, N. C.. 301 S. Elm St. 
Greenville, S. C.. 108 W. Washington St. 
Hagerstown, Md. Professional Arts Bldg. 
Harrisburg, Pa.. 300 N. Second St. 
Hartford 3, Conn.. 410 Asylum St. 
Houston 1, Texas 1312 live Oak St. 
Indianapolis 4, Ind.. . 110 N. Illinois St. 
Jackson, Mich. 120 W. Michigan Ave. 
Jackson 1, Miss.. . 203 W. Capitol St. 
Jacksonville 2, Fla.. 700 E. Union St. 
Jamestown, N.Y ... P.O. Box ·548, 2 Second St. 
Johnson City, Tenn .. . 321-323 W. Walnut St .. 
Johnstown, Pa.. . . . . 841 Oak St. 
Kansas City 6, Mo.. . 106 W. Fourteenth St. 
Knoxville 08, Tenn.. 602 S. Gay St. 
lansing 8, Mich. 106 W. Allegan St. 
lincoln 8, Nebr.. 1001 "0" St. 
little Rock, Ark.. . 103 W. Capitol Ave. 
los Angeles 54, Calif.. . .. 212 N. Vignes St. 
louisville 2, Ky.. . . 455 S. Fourth St. 
Madison 3, Wise.. 16 N. Carroll St. 
Manchester, N. H... . 875 Elm St. 
Medford, Ore., P.O. Box 1349, 205 W. Main St. 
Memphis 3, Tenn.. . . 8 N. Third St. 
Miami 32, Fla.. . 25 S.E. Second Ave. 
Milwaukee 3, Wise.. 940 W. St. Paul Ave. 
Minneapolis 3, Minn.. . . 12 S. Sixth St. 
Mobile 13, Ala.. . . 54 St. Joseph St. 
Nashville 3, Tenn.. . 234 Third Ave., N. 
Newark 2, H. J.. .744 Broad St. 
New Haven 6, Conn.. 129 Church St. 
New Orleans 12, la.. 837 Gravier St. 
New York 22, N. Y.. 570 lexington Ave. 
Niagara Falls, N.Y.. . . 253 Second St. 
Norfolk 10, Va.. 2 2 9  W. Butte St. 
Oakland 12, C�if.. . 409 Thirteenth St. 
Oklahoma City 2; (;)kla ... 119 ,. ':binson St, 
Omaha 2, Nebr.. : . . .  409 S. !,_.� eenth St. 
Paducah, Ky ... P.O. Box 1001, 231 S. fourth St. 
Pasco, Wash.. .421 W. Clark St. 
Peoria 2, Ill.. . . . . 309 Jefferson Bldg. 
Philadelphia 2, Pa.. . 1405 locust St. 
Phoenix, Ariz .. P.O. Box 4037, 303 Luhrs Tower 

. .. 
Toledo 4, Ohio 1 So. St. Clair St. 

York, Pa.. 54 N. Harrison St. 
Youngsh>Wn 5, Ohio .... 272 E. Indianola Ave. 

Pittsburgh 2 2 ,  Pa.. . 535 Smithfield St. 
Portland 3, Moine . . . 477 Congress St. 
Portland 7, Ore... . 920 S.W. Sixth Ave. 
Providence 3, R. I.. Industrial Trust Bldg. 
Raleigh, N. C.. . 336 Fayetteville St. 
Reading, Pa.. . 31 N. Sixth St. 
Richmond 17, Va. 700 E. Franklin St. 
Riverside, Calif.. . 3808 Main St. 
Roanoke 16, Va.. r20-924 S. Jefferson St. 
Rochester 4, N. Y.. . . . . . 89 E. Av ... 
Rockford, Ill. ·;.. . ... 1 , 110 S. First St. 
Rutland, Vr... . ) 38 Yz Center St. 
Sacramento ) 'tCalif.. 626 Forum Bldg. 
Saginaw, Mich.. 312 Bearinger Bldg. 
St. louis 2, Mo. . 112 N. Fourth St. 
Salt lake City 9, Utah. 200 S. Main St. 
San Antonio 5, Texas 310 S. St. Mary's St. 
San Diego 12, Calif.. . 510 Electric Bldg. 
San Francisco 6, Calif.. . 235 Montgomery St. 
San Jose, Calif ... . 409 Bank of America Bldg. 
Savannah, Go.. . 4 E. Bryan St. 
Seattle 4, Wash. 710 Second Ave. 
Shreveport, la. . .. 1513 line Ave. 
Sioux City, Iowa . 572 Orpheum Electric Bldg. 
Sioux Falls, S. D.. . . . . 321 !f> S. Phillips Ave. 
South Bend 11, Ind .... 112 W. Jefferson Blvd. 
Spokane 8, Wash.. S. 162 Post St. 
Springfield, Ill.. . 607 E. Adams St. 
Springfield 3, Mass. 1387 Main St. 
Stockton, Calif. . 11 So. San Joaquin St. 
Syracuse 2, N. Y... . 113 S. Salina St. 
Tacoma 1, Wash ... . 1202 Washington Bldg. 
Tamp a 6, Fla.. . . 1206 North A St. 
Toledo 4, Ohio 420 Madison Ave. 
Trenton 8, N.J. 214 E. Hanover St. 
Tulsa .3, Okb. 320 S. Boston Ave. 
Uiica 2, N. Y. 258 Genesee St. 
Washington 5, D.C. 777-14th St., N.W. 
Waterbury 89, c�,n. 111 W. Main St. 
Waterloo, Iowa. 206 W. 4th St. 
Wheeling, W. V�. 40 Fourteenth St. 
Wichita 2, Kan. 200 E. First St. 
Williamston, N. C. City Hall 
Wilmington 98, Del. 1326 N. Market St. 
Worcester 8, Mass.. . 507 Main St. 

· York, Po.. . . . 56 N. Harrison St. 
Youngstown 5, Ohio. 272 E. Indianola Ave. 

Hawaii: A"'erican Factors, ltd., P. 0. Box 3230, Honolulu 1 Canada: Canadian Generai'Eiectric C'mpany, ltd., Toronto 1:! 

GENERAL ELECTRiC COMPANY, SCHENECTADY, N. -f. 
•' 
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FIG. 2 
ELECTRICALLY-OPERATED BREAKER WITH FRONT 

BARRIER REMOVED 

FIG. 3 
ELECTRICALLY-OPERATED BREAKER ENCLOSED 

FIG. � 
ELECTRICALLY-OPERATED THREE-POLE BREAKER WITH 

BOX-LIKE BARRIER REMOVED 
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I. BARRIER SUPPORT 
2. HOOK FOR BARRIER SUPPORT 
3. SCREW WITH EXPANSION NUT 
4. SPACING BLOC� 
!5. SCREW 
6. STUD 
1 STUll 
a SCREW, PARKER SELF TAPPING 
9. SCREW 

10. CLIP, RIGHT AND LEFT HAN() 
11. BREAKER BASE 
12 SCREW 
13. UPPER STUD (SEE FIG.7) 
14. SUPPORT CLIPS ON BARRIER 
15. BRIDGING BLOCK (SEE FIG. 7) 

FIG. 5 

16. STW 
17. LOWER STOO (SEE FIG.7l 
18. INSTANTANEOUS SHORT CIRCUIT TRIP DEVICE 
19. TRIP BAR AHO SUP�OR T 

20 TRIP ARM AND ROD 
2 I. SlOE FRAME 
22. SUPPORT 
23 SOCKET FOR MAIITENANCE HAHOLE 
24. TRIP BUTTON 
25. OPERATING MECHANiSM ( SEE FIG.IO) 
26. CONTACT LEVER {SEE FIG. 7 ) 
27. FRONT ENCLOSURE 
28. ARC QUENCHER (SEE FIG. 1) 
29. REMOVABLE INSPECT\ON FRONT COVER 
30. WING NUT 

LEFT SIDE VIEW OF POLE UNIT 
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18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 

I. BOX TYPE BARRIER 

2. WING NUT 

ll. REMOVABLE INSPECTION COVER 

4. MOVABLE ARCING CONTACT :uPPORT 

5. PIN 

6. MAIN CONTACT SUPPORT 

7. SPRING ADJUSTING NUT 

8. SPACER 

9. PIN IN FRAME 

10. LINK 

II. LINK 

12. LINK 

Ill. SUPPORT 

14. PIN IN FRAME FOR CONTACT BAR 

15. PIN IN FRAME FOR TOGGLE LINK AHD CLOSING LEVER 

16. TOGGLE LINK WITH TWO ARMS 

17. CROSS BAR 

18. INSTANTANEOUS SHORT CIRCUIT TRIP DEVICE 

19. TRIP BAR 

20. SUPPORT FOR TRIP BAR 

21. TRIP BUTTON 

22. BRACKET 

23. SUPPORT 

24. BUFFER PIN AND LEATHER WASHERS 

25. CLOSING LEVER 

26. LATCH 

'0 SOCKET FOR MAINTENANCE HANDLE 

28. ROLLER IN CLOSING LEVER 

FIG. 6 

29. TOGGLE LINK WITH THREE ARMS 

30. CATCH 

31. INDICATOR 

32. LEVER AND SUPPORT 

33 . SCREW 

34. MOUNTING PLATE 

35. SUPPORT CLIPS ON BARRIER 

36. FLEXIBLE CONNECTIONS 3T. MOUNTING CLIPS, RIGHT AND LEFT 

IJ. MAGNET 
lit. BAFFLES 

40. SCREW 

41. ARC OUENCHER ASSEMBLY 

FRONT VIEW OF THREE-POLE BREAKER 
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AIR CIRCUIT BREAKERS 
TYPES AL-2-75 AL-2-100 AND ALF -2 

These instructions do not purport to cover 

all details or variations in equipment nor to 

provide for every possible contingency to be 

met in connection with installation, operation 

or maintenance. Should further information 

be desirid or should particular problems arise 
which are not covered sufficiently for the pur

chaser's purposes, the matter should be re
ferred to the General Electric Company. 

GENERAL INF ORMATION 

Befo re unpacking ,  ins talling or atte mpt
ing to op erate the s e  a ir c ircu it b r e a k er s ,  
read th is in s truction boo k th oro ughly a n d  
c arefu lly. 

APPLICATION 

The AL-2-75 an d AL-2 - 100 a ir c ircu it 
b reake r s  covere d  by th is in s tru cti o n  b o o k  
are generally u sed f o r  th e pro te c tion and 
con trol of ele c trical a ppara tu s ,  ma in feed
ers and b ra nch c ircuits , including equip ment 
in buildings ,  industr ie s  an d power s ta t ion s 
and merchant marine ap plicatio n .  The ALF-2 
c ircuit breakers  are used for generator f ie ld 
contro l. The breaker s may b e  equipped with 
a wide choice o f  ope rating and tri p de vic e s  
and acce s sorie s  f or o ve rcut•rent pro te c tion 
and othe r func tio ns . 

RATIN GS 

Curren t Ratings :  
AL-2-7 5 , 2000 and 3000 A. 
AL-2-100 , 4000 A .  and abo ve. 

Voltage Ratings :  
U p  to and inc luding 600 vo lts A.C .  

o r  2 5 0  volts D.C . 
U p  to and inc luding 750 vo lts D.C. 

Interrupting Capac ity: 
7 5 ,000 A. for AL-2-75 

100 , 000 A. for AL- 2 -100 

O PERATIN G  CHARAC TERrS TICS AND CONSTRUCTION 

The se b reake rs can be furnished for dead 
front or e n c lo sed mounting and may have two ,  
three o r  four pole s .  Th e y  are c lo sed b y  a 
togg le mecha nis m ,  ope rated manually or elec
tri cally a gain s t  heavy s pr ings back o f  con 
tac ts and s pr ings between the f ra me and oper
ating mecha nis m. The elec tr ic ally opera te d  
breake r  may b e  c lo se d  manually by a removable 
ma inte nance clo sing handle . The se br eak ers 
are opened by  the mechani s m  s pring s when a 
latch is re le a s ed by pushing the manual trip 
bu tton to the rea r or au to ma t ica lly by any 
tr ip devi c e  w ith which the breaker is equip
ped .  The c ircuit breaker is " trip fre e "  fro m 

the clo s ing me chanis m  which as sures that the 
brea ke r  canno t be c los ed as long as any trip 
dev ic e  is functio n ing. 

The c urren t en ters the b reake r thr ough 
the upper s tud, pas ses  thro u gh the u p p e r 
s tatio n ary c ontact, th rough the mo vab l e  
bridging c ontact, the lo wer s tati onar y co n
tac t  an d ou t the lo we r stud. W he n  the break
e r  open s ,  th e main b ridging c on tact s  o pe n  
f irs t which s hunts the cur rent to the a r c ing 
co nta cts to prevent burning of the main s il
ver c on ta cts . W hen the se c on tac ts o p e n ,  a 
magne tic field is p roduc e d , a s  e xp la in e d  
under "Arc Quench ers" and "ArC Chu te W ith 
Blo wout C o il"  which quickly extinguishes the 
arc. 

S HIPPING - UNPACKING - S TORAGE 

TRANSPOR TATION D AMAGE 

Immediately upon re ceipt of th e b re ak
ers , an exami nati o n  sho uld be ma de f o r  a ny 
damag e or lo ss  su s tai ned dur ing transpo rta 
tion. If injury or ro ugh h and ling i s  e vi 
dent, a damage c laim s hould b e  f iled a t  once 
with the trans po rtation company and the near
est General Ele ctric Sale s  Office s hould be 
promp tly no ti fied . 

UNPACKING 

The b reake r s  should b e  u npacked as  soon 
as pos s ible a f ter b e ing reeelv e d  a s  dif 
f icu lty may be e xperienced in making c la im 
fo r da mage , not e vident u p o n  r e c e  lpt, i f  
delayed . C are s hould b e  u s ed i n  unpac king 
in order to a vo id da maging any of t.."le break
er p arts . Be su re that no lo o s e  parts are 
mis s lng or left i n  the pa c ki ng ma te r ia l. 
Blow out any di rt or pa1·ti cles  o f  p a c k ing 
mc.te rial th at may be accumu l a te d  o n  the 
breake r p ar ts . 

STORAGE 

If tm breake r s a re no t to be mo u nte d 
in their p ermanen t  location at on c e ,  th e y  
shou ld b e  s to red i n  a clean dry place a nd 
preferably placed in a ve r ti c a l p o s iti on .  
They sho uli be s up po t·ted to p re ven t be nding 
of studs or damuge to th e b r e a ke r  parts. 
It i s  best not to co ver th e b re a ke r s w ith 
any packi ng or o the r mater ial th a t  i s  a p t  
to absorb mo istt!l'e which may cause c orcos ion 
of breake r parts . A covering of pa per w lll 
preven t du st fro m se ttling on th e b r e a k e r  
parts . 

INS TALLAT ION 

Before ins talling the circui t  breaker it 
is  important that it should be in  the o pe n  
pos ition and tha t all le ads a nd bu s work to 
be c onnected to the breaker are de -energized. 
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LO CATI ON 

The se circuit breaker s s ho ul d  b e  in
s t al l ed in a cl ean dry place w here they wil l  
be r e adily a cce s sible f or c onvenient opera 
tio n ,  ins p e c t ion and main tenance. 

DEAD FRON T BREAKERS 

D e ad front b reake rs are p r ovid ed w i th 
arc quencher s ,  box type barrie r s  and s t e e l  
fron t enclosure s .  Hence no pro v i s io n  f o r  
spac e above o r  in fron t o f  th e brea k e r  i s  
nec e s sary to dis s ipate ar cing ga s e s  for 
vol tage s up to 250 vo l t s  D.C. and 600 vol t s  
A . C . Boweve r , b reaker s d e s igned fo r 251 to 
750 volts D.c. are provided wi th arc chu t e s  
an d  blowout c oi l s  ins tead o f  arc quenche r s  
and a dd itional c le arance i s  required t o  d is
sipat e a rcing gas e s  in this latter grou p  of 
breaker s .  Thi s is dis cussed later under "Arc 
Chut e  With B l owout Coil" . Dead front break
e r s  are designed for mo unting in switchboards 
with o ther  cir cuit breake r s  and c o nt r o l  
equipment. Pr ovision i s  made in t he s t e e l  
front enc l o sure of the s e  breakers for the oper
atio n of contro l s  an d for th e visua l p o s i
tio n ind icat or. Ins tal lat ion of dead front 
bre aker s consists  of mount ing the breake rs in 
the switchboard, mounting the front encl o sure 
and c onnecting the p ower buses or cable s and 
con trol wiring . 

EN CLOSED BREAKERS 

The se brea ke r s  are for separate instal la
tions and have individua l steel hous ings. For 
both manual a nd motor operated b r eake r s ,  a 
ste e l  ho u sing enc l o ses  the entire breaker and 
the mou n ting bas e  of the breaker is bol ted to 
ang l e  b rackets w i thin the hou sing. E ach is 
pro vid ed w ith a hinged door wi th openings for 
tri p bu tton a nd visual po sition indi cat o r . 
I ns ta l l a tion of t he breaker consists of bo l t 
ing th e enc l osure in place and c o nn e c ting 
the powet' c abl e s  and c ontrol  wire s through 
the cover p la t e s  in the hou sing. 

SILVER C ONTACTS 

S i l ve r  c ont acts , de scribed unde r "Con
tact A ssembly " ,  shou ld be ch ecked a s  f o l 
lows  befot·e t h e  c ircuit breake r  i s  put  i n  
o peration: 

l. Wipe o ff any dust wh i ch m ay ha v e  
c o l l ected on th e c on tact surface with a clean 
c l o th. 

2. C lean th e con t a c t s w ith a g o o d  
grade o f  s ilver polish o r  ve ry fi n e  s a nd
pape r to remov e any dark s u rfac e f il m  s o  
that the con tacts  are c le an and brigh t . 
If sil ver p o lish is u sed , be car e f u l  t o  
re mo ve a l l  p o l i sh f rom the c on ta c t s  o r  in
su lat ed parts aftE'r cle aning. If sandpa per 
is u sed, care mus t  be ex erci s e d  to main 
tain l ine c on ta c t . 

3. Take contact imp r e ssion s a s  d e s 
cribed under " C on tact Assembly" to determine 

-6-

if proper line c ontact i s  being o b t a ined. 
If ne ce s s ary , imp ro ve contacts a s  described 

( ' under "Maintenanc e" . 

BREAKER CONNE CTIONS 

Before c onnecting curre nt-carrying bu s 
bar s or cabl es and seconda ry control wiring 
every p recau tion must b e  t ak e n  tha t  t he 
leads to be connec ted t o  the circuit breaker 
are de-energized . 

The conne cti on s  to the circuit breaker 
studs sho uld b e  cl ean, fla t  a nd f r ee f r om 
bu rrs to a s sure f ull contact area and should 
be f irmly clamped o r  b ol t ed in place to pre-

( ' vent exce s sive heating . In enclosed circuit 
breakers the cable s should be c lean and of am-
ple s ize to a s sure maximum contact surface when 
att ached to the solde rle s s  c onnectors. The 
conn ecting cabl es o r  bus b a r s s ho ul d  ha v e  
adequate current-car rying capacity, otherwise 
heat wil l be conducted from them to the cir-
cuit breaker which c ould not be e xpected to 
carry normal curren t witho ut e xc e eding the 
s pecified tempe-rature rise. Connecting cables 
or bus bars s hould be s up ported so tha t  the 
cir cuit breake r  s tuds wi l l  not be s ub j ec ted 
to unneces sary s train. 

TORQUE BRAKE 

I t  sometimes hap pens during shipment , 
that oil wil l e scape from th e g e ar c a s e  of 
the motor op erating mechanis m  and b e c o me ( 
spread ov er t he b rake drum ( l )  Fig . 18 and 
brak e sho es ( 6) Fig . 18 , destroying neces sary 
friction. It is  recommended that th ese sur
faces of t he t o rque brake be examined and if 
any oil is evident it should be removed by a 
cl ean cloth moi stened w ith a l ight grade of 
keros ene or nap tha and wiped dry with a cl ean 
cl oth. To get at th e t orque b rake , remo v e  
the motor by remo vin g  s crews that hold it to 
th e gear ho usi ng and lift ou t t he impe l l o r 
( 3) Fig. 1 8  and the coupling ( 5 )  Fig . 18 which 
carri e s  t he b rake sho es (6) Fig. 18. In re
placing be sur e that the impe l l o r  i s  pla ced 
so that it will b ear against the lugs of the 
brake sho e s  when the motor revolves clockwise 
( lo o king down ) . 

TIME DELAY O I L  PO TS 

Oil pots  u sed in devices to provide time ( del ay are shipped wit h oil removed and a pie ce \ 
of pa per p laced between the la pped disc sur
face s. Be su re to r emove this p ap er ,  c l ean 
the pot s and disc s urfaces wi th ke rosene o r  
nuptha and fill the pot t o  the d e  signa t e d  
level with oil pe r General E lec tric specifi
cat ion s D6B7Al. 

OPERATION AND MAINTENANCE 

O PERATION 

Aft er the b reake r has been in s tal l e d ,  
( s low ly operate it manual ly several times and 

observe whe ther the contacts line u p  properly. 
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Al so m ak e  sure tha t  all p art s m o ve rre ely i n  
the proper m anner , with out binding or ex cess
i ve rric ti on . S e e  tha t  tbe breaker l at ch es 
securely and trip s rr e ely. If' the breaker is 
equipp e d  with an u ndervoltag e  d evi c e  i t  can
not be l at ch e d  unl e s s  th e undervolt ag e devi ce 
is energiz ed with the minimum op erating p o t
en tial or th e armatur e i s  h el d  m anu ally i n  
i ts r es et p osi ti on. 

Manu ally op er ated AL- 2-75 and AL - 2 - 100 
circui t bre aker s ar e cl o sed by f'ir st lif' ting 
th e h andl e upward u ntil the breaker l atch re
s ets. Th e h andl e  i s  th en pu sh ed d ow nw ar d  
whi ch pl aces  th e breaker in th e  clo s ed p o si
tion. The br eak er i s  op ened or tripp ed m anu
ally by pu shing the manu al trip button to th e 
r ear ,  as describ ed under "Manu al Trip Devi ce". 

El ectri c ally op erated AL-2-75 and AL-
2 -1 00 cir cui t br eaker s may b e  cl o sed m anu
ally by ins er ting a m aintenance h andl e in a 
soc ke t  on th e op er ating m echanism and th en 
pu shing th e h an dl e  downw ard until the brea ker 
is pl aced in th e cl o sed p o si ti on. Th e elec
tri cally op erated br eaker will autom atically 
r e s e t  it s elr if' th e m aint enance h andl e  i s  re
moved b ef' ore trippi ng , bu t will not r es et i t
selr ir the handl e  r em ain s i n  th e socket wh en 

th e b r eak er i s  tripp ed. Th eref' or e ,  th e handle 
sh ould alw ay s b e  r emo ved ex cept during the act 
or manu ally cl o sing . Sh oul d th e maint en an ce 
h an dl e  r em ain in th e sock e t  wh e n  tri ppi ng 
take s pl ace th e el ectri cally op erated breaker 
i s  r e s et in a mann er simil ar to the manually 
op erat ed br eaker as d e s crib ed ab ove. 

Af'ter car erully ch ecking th e oper ati on 
m anu ally , as ab ove , an el ectri cally op erat ed 
br eaker sh oul d b e  op era t ed a f' ew tim e s  by 
th e cl o sing m ot or at r at ed volt ag e  to m al: e 
sur e tha t all control cir cui t s  ar e pr o
p erly c onne ct ed and that the m ot or , cl osing 
r el ay and el ectri cal attachment s ar e run c
tioning pr op erly . It i s  important t o  b ear 
in mind th at th e m ot or i s  r at e d  r or inter 
mitt ent s er vi ce . Reasonab l e  c ar e  sh ou l d  
b e  ex erci sed wh en testing t o  a voi d  o ver 
h eating of' the m otor• by r ep ea ted op erati on s . 

MAIN TENANCE 

G en eral 

B erore in sp ecting or r ep airi ng , m ake 
sur e th at th e br eak er and a c c e s s ori e s  ar e 
di s c onne cted f'rom all el ectri c p ow er ,  b oth 
primary and c ontrol voltag e s . 

P eri odi c in sp ecti on of' th e cir cuit 
br eaker i s  r ecommen ded , at l east ,  onc e  a year 
or m or e  rrequ ently, ir se ver e  l oad conditi on s ,  
du s t ,  m oi stur e or oth er unr a vor abl e  c on 
diti on s exi st . An in sp e cti on of' th e c on
tact s  and ar c qu eu ch er s sh oul d  alw ay s b e  
made art er· it i s  known that th e br eak er h as 
op en ed a s ever e short circuit . 

Ir th e br eak er r em ain s op en or clo s e d  
ror a l ong p eriod of time it i s  r ecomn en ded 

-7-

th at arrangem ent s b e  m ade t o  op en and cl ose 
it s ever al tim e s  i n  su cce s si o n ,  pr ef' er ably 
under l oad. It sh ould b e  cleaned and lubri
cat ed wh er e n ec e s sary , a s  de s cr ib ed b el ow, 
to keep th e c on tacts and m o vi hg p ar ts in 
g ood w or king conditi on. 

I£ overh eat ing ,  not caus ed by over
curr en t ,  i s  obs erved, l oo k  f' o  r l o os e  con
nections ,  dam ag ed c ontacts or flexible con
nections. 

At all t im e s  i t  i s  imp or tant n o t  to 
all ow p encil lines ,  p aint or other materials 
or dirf er ent degr e e s  of c ondu ct ivi ty t o  
sh or t cir cu i t  i n sulation s trip s or b arri er s  
b e tw e en surf a c e s  of dif'rer ent p o t enti al on 
br eaker p ar t s  or a ttachm ent s .  E v en o il on 
su ch in sul ation surf'aces  may accumulate dirt 
and all ow l eakag e  of currant. 

C ar e  of Sil ver C ontact s 

P eriodi c  i n sp ection an d m ai n t enance  
sh oul d alw ay s inclu de car e of  si 1 ver c o n
tacts a s  f' oll ow s: 

1. W ip e  off du st an d cl e an silver 
conta cts as de s crib ed under "In stall ati on". 

2. T ake conta c t  impr e s si on ,  as d es
cribed under "C ontact A s s embly" , and im
prove con tact s  to ob tain lin e c on ta c t ,  if 
n e ce s sary . R em o ve r ough and high sp ots 
with a fi n e  cl ean f'il e or v ery f i n e  s an d
p aper . DO NOT u se em ery or cr o cu s cl o th. 
P itting s need n ot b e  removed if 7 5% of line 
cont act i s  obt ain ed . 

Lubri cati on 

In general , th e br eal;e r m e ch ani sm r e
quir e s  very littl e lubri catio n whi ch sh oul d  
b e  applied sparingly . Any ex c es s  am ou nt 
of oil on the br eaker p ar t s i s  ap t t o  c ol
le ct du st and dir t  an d i s  t o  b e  a voi d e d. 
A g en er al r e comm endation f or lubri cati on 
of an air cir cui t br eak er m e cha ni sm i s  t o  
occasionally u se a f ew drop s of a g ood grade 
or light m a chine oil at b e aring p oint s an d 
wip e off th e ex ces s with a cl ean cl o th. 
L at ch surf ac e s  shoo ld b e  k ept sm ooth and 
cl ean wi th cr ocu s cloth . Th ey sh oul d b e  
lightly gr eased and the ex c e s s  r emo ved w ith 
a cl ean cl oth . 

Time D el ay Oil P ot s  

If' th e br eak er i s  equipp e d  with any 
typ e of oil -f'ilm tim e del ay trip devi ce s ,  
mak e  sure th at th e oil p ot s  of th e se devi ce s  
ar e th oroughly cl ean ed an d k ept fill ed with 
fr e sh oil to th e prop er l e vel a s  mark e d  
on th e p ots at r egul ar in sp e c ti on p eri o d s , 
at l east every six month s, or m or e  fr e
qu ently if s er vice i s  s ever e . A sm all can 
of oil for u s e  in th e s e  p ots i s  furni sh e d  
with each br eak er . A dditi on al oil , p er 
G en eral El ectri c C omp any sp e cif' i c a ti on s  
D6B7Al , can b e  obtain ed f r om th e f a c t ory. 
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when cleaning these oil pots, us e kerosene 
or naptha only, and wipe dry with a clean 
cloth. Other cleaning fluids may act as 
a solvent of the material of which the pots 
are made. 

DESCRIPTION OF COMPONENTS AND AT
TACHMENTS 

Although under this heading the des
cription and adjustable features of the 
AL-2-75 and AL-2-100 breake rs and attach
ments are given, it should be understood 
that the breakers have already been adjusted, 
inspected and tested at the factory before 
shipment in accot�ance  with the information 
given bel ow. However, it is possible that 
unusually rough handling, transportation and 
operating conditions after installation may 
have resulted in some loosening or disturb
ance of the equipment to warrant re-checking 
and re-adjustment may be necessary. 

CONTACT ASSEMBLY - FIG. 7 

The contact assembly, Fig. 7, consists 
of stationary upper and lower contact studs, 
( 8  and 13 ) of machined copper blocks to 
which are brazed the laminated copper bars 
whic h pass through to the rear of the mount
ing base, the solid copper bridging block ( ll ) 
attached t o  the contact lever ( 16 ) ,  remov
able arcing contacts, flexible connections 
and supports. 

The b reakers are equipped w ith main 
contacts made of fine silver. When the 
breake r is closed, line contact is made under 
high pressure. The surfaces of these con
tacts have been coated with wax at the fact
ory to prevent formation of surface film. 
The wax will not interfere with operation as 
it will volatize at normal operating temper
atures of the breaker. 

The b ridging block is mounted on pin 
( 12 )  in slots of extensions of c.ontact lever 
and is backe·i up by heavy s pring (18) mount
ed on guide pin and adjusted by lever. This 
lever is mounted on pin ( 15 )  in the side 
frame (14) and is connected by links ( 28) 
Fig. 10 of the operating mechanism. 

The rear arc runner is attached to the 
upper stud by screws (5) and carries the 
removable stationary arcing contact to which 
are mounted a silver alloy insert and magnet 
by two screws ( 3 ) .  The movable arcing con
tact ( 27 )  with similar insert a nd magnet 
is attached to a contact supnort ( 9 ) which 
is pivoted to a contact lever by pin ( 19 ) .  
Adjustrent of this co ntact is provided by 
spring (25) and threarie•l sleeve nut ( 23) 
on coupling bolt ( 24 )  which passes through 
the contact lever and is attached to con
tact suppo rt by pin ( 21) . 

A flexible connection ( 6) connects the 
movable arcing contact to th e lower stud. 
A separate flexible connection ( 10)  connects 
th e front arc runner in the arc quencher to 
th e lower stud. 

-8-

To maintain line contact the silver in
serts of the stationary contacts are mach
ined flat but those of the bridging contact 
a,re slightly curved. It is important for 
the proper breaker operation that adequate 
line contact be maintained which can b e  
checked as follows: Hold between the con
tacts a piece of thin carbon paper 1d. th tis
sue paper and examine the impression on the 
paper. Good contact is indicated if a well
defined impression shows for 75% or more of 
the length of the contact. Good c ontact is 
also indicated if a .002 inch feeler gauge 
cannot be inserted between t he main s ilver 
contacts for more than 25% of tm length of 
the contact. 

Should poor line contact be found, it 
will be necessary to improve the contacts as 
described under "Maintenance". One curved 
surface should be maintained so that the im
pression will not be too broad. 

ARC QUENCHERS AND BARRIER - FIG. 7 

An arc quencher is provided for each pole 
of the AJr2-75 and AL-2-100 breakers to quick
ly break the arc after the co nt acts open. 
Each arc quencher, Fig. 7 ( See also Figs. l 
and 6) consists of a large number o f  small 
cop per pins ( 3 2 ) ,  am three larger magnetic 
pins ( 31) , supported between molded compound 
( 34 )  and placed vertically on each side of 
each set of co ntacts. Each magnetic pin con
sists of a steel core insulated from an en
closing cop�er shell. A number of molded 
baffles ( 33 )  are attached between the sides 
above and in front of the pins and separated 
to allow the passage of arc gases between 
them. The front arc runner ( 30) is attached 
between the molded compound by pins and to it 
is rivetAd a steel magnet strip (29). Two 
flexible shunt connections ( 10) are attached 
to the runner after the arc quench er is in 
place. When the arcing contacts open, the arc 
is quickly shunted to the arc runner when the 
movable contact passes under it. The magne
tic field, set up by the arc,  th rough the 
magnetic circuit consi sting of the blow-out 
magnets on the arcing cont acts, the steel 
str ip on the fro nt arc runner and the three 
magnetic pins, accelerates the travel of the 
arc up the arc runners and among the pins to 
lengthen and cool the arc which quickly opens 
the cir cuit. Each arc quencher is attached 
to the breaker mounting base by a screw ( l )  
through the top of the rear molded compound 
support and by angle clips ( 37) Fig. 6 at
tached to the re-inforcing plates. 

Each breaker is provided with a box type 
barrie r, Figs. 3 am 5, of molded c ompound 
which fits over a ll the arc quenchers to en
tirely enclose the arcs. It is made of mold
ed compound and has a solid top and barriers 
to isolate each arc quendler and a removable 
front, Fig. 2, attached by winsed nuts for 
inspection. It is attach ed to the breake r 
base by blocks at the top co t'ners and clips 
at the bottom corners as sho�n in Fig. 6. 
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I. SCREW 
2. REAR ARC RUNNER WITH STATIONARY ARCING CONTACT 
3. SCREW 
4. MAGNET 
5. SCREW 
6. FLEXIBLE CONNECTION 
l SCREW 
8. UPPER STUD AND STUD BARS 
9. MOVABLE ARCING CONNTACT SUPPORT 

10. FLEXIBLE CONNECTION 
I I. BRIDGING BLOCK 
12. PIN 
13. LOWER STUD AND STUD BARS 
14. SIDE FRAME 
15. PIN 
16. CONTACT LEVER 
17. ADJUST ING NUT 

FIG. 7 

��----1@ 

18. SPR I NG 
1 9. PIN, COTTER PINS, AND INSULATING BUSHINGS 
20 CLAMP 
21. PIN 
22.WASHER 
23 .. T HREADED S LEEVE AND COT T ER PIN 
24. COUPLING BOLT 
25. SPRING 
26. MAG NET 
27. MOVABLE ARCING CONTACT 
28. SCREW 
29. MAGNET 
30. FRONT ARC RUNNER 
31. MAGNETIC PINS 
32... COPPER PINS 
33. BAFFLES 
34. SIDE PLATE 

CONTACT ASSEMBLY AND ARC QUENCHER 
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FIG.B 

ARC CHUTE WITH BLOWOUT COIL 

ARC CHUTE WITH BLOWOUT COIL - Fig. 8 

For 251 to 750 volts D.C. application, 
an arc r.hute with a magnetic blowout coil is 
provided f"or each pole unit to extinguish the 
arcing af"ter t he cont acts open. Each pole 
unit is provided with two side barriers and a 
narrow top barrier (2) which is held between 
the side barriers in close proximity to the 
mounting. The purpose of this narrow top 
barrier is to d eflect the arcing !"lame away 
f"rom the rear of" t he mounting b ase. 

The blowout coil asselllbly oonsists of a 
blowout coil, and a rear arc runner (4) . A 
f"ront arc runner (22) is supported by the 
sides of the chute. One end of' the coil is 
fastened t o  the front part of the upper stud 
by screws and the other end is brazed to the 
rear arc runner whi ch i s  screwed to the 
mounting base. A projection on the rear arc 
runner engages spacer b lock ( 3 )  and thereby 
supports the arc c hute. The rear arc runner 
also supports the stationary arcing contact. 
A steel core (7) is inserted in the coil and 
is held in place by bolt ( 8 )  through two in
sulating plates (5) , one on each side of the 
cor e. A pole piece (23) on the outside of" 
each side barrier is also suspended from this 
same bolt ( 8 ) .  Each pole piece is also fast
ened to the side barrier by screws (24 ) . 

The f"ront arc runner (22) is attached to 
support (21 ) which in turn is made secure to 
the arc chute sides by means of screws. 
Flexible connection (20 ) is connected to this 

f"ront arc runner after the arc chute is 
mounted on the mounting base. Secondary arc
ing contacts (17) between the main contacts 
( 11 )  and the arcing c ontacts ( 19),  w hich open 
after the main contacts when the breaker 
trips, aid in reducing the arcing ef"fects on 
contacts ( 11 ) .  A thin layer of insulation 
( 9) separates the arc runner from the blowout 
coil. Adequate clearance is required above 
and in front of the arc c hute to insure sat
isfactory interrupting performance. 

MANUAL OPERATING MECHANISM - FIGS. 10 (A,F&C) 

The manual operating mechanism of these 
breakers, Figs. 10 ( A, B & C ) ,  is opera ted by 
a handle having a grip similar to that of a 
spade handle. It is located in the front of 
the mechanism and is generally attached to the 
center pole unit of" a triple pole breaker, or 
the left pole unit of a two pole breaker. The 
normal position of the mndle is "down", both 
1vhen the breaker is tripped and when it is in 
the "closed" position. In order to close the 
manually opera ted breaker the handle must first 
be raised to the "reset" position, or a little 
above horizontal, when latch (14) will take a 
position on top of r oller (12 ) . It is then 
possible to push the handle "down" and close 
the breaker. The breaker is held securely in 
the closed position by means of holding latch 
( 1 1 )  which hoo�s over pin (13) as described 
below. The breaker is tripped manually by 
pushing the trip button to the rear, Fig. 16, 
or electrically by trip devices, thereby re
leasing t he latch whi ch allows springs to 
open the breaker. 
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FIG. 9 
MANUALLY OPERATED MECHANISM 

The operating mechanism consists of a 
group of toggles, links, levers and springs 
attached on rixed pins (1, 2 ,  8 and 21 ) with
in the side f'rame (7 ) . The remaining parts 
move on f loating pins. 

In a cycle of manual operation the parts 
take three positions as rollows: 

TRIPPED POSITION ( FIG. lOA ) - As shown in 
Fig. lOA ... latch (14) is r ree of catch (24 ) , 
also holding latch (11) is detached from 
pin ( 13 ) . The trip bar lever has swung to 
the rear and spring ( 6) holds trip lever ( 10) 
in the position shown. The handle of the op
erating mechanism is in the "down" position 
and cross bar (1 8) has been rotated upward by 
opening springs (15 ) .  Contact lever (31 ) has 
been released from stationary co ntacts and 
the breaker is open. Compare Fig. lOA with 
Figs. lOB andlOCto see positions taken by 
other parts. 

RESET POSITION ( FIG. lOB) - Closing lever 
(17 ) has two arms pivoted on pin (21 )  in the 
frame (See Fig. 6) , and when it is lifted to 
the "reset " position a small curved extens
ion on the right arm engages the long ex
tension "C" of trip lever (10 ) ,  pivoted on 
pin ( 8 )  in the frame, to rorce the upper end 
(D)  for ward which allows t he trip bar lever 
(3 ) to return to its normal position, sus
pended belowpin ( 2 )  in the frame. 'lhe roll
er ( 12 )  between extensions of the three arms 
or closing lever ( 17 )  is drawn downward and 
forward and passes under the lower ends of 

catch (24 ) and latch (1 4 )  w.i thin toggle link 
(20 ) . As it passes under the lower end of 
the catch the compression spr ing ( 23 ) be
tween the upper ends or t he catch and the 
latch, forces the upper end of the catch 
aga.inst the upper end of the latch. Then 
as the roller passes under the lower end of 
the latch the same spring forces the latch 
behind the roller. This allows the latch 
surfaces of the upper ends of catch and latch 
to engage which ties the closing lever (17 ) 
and the toggle links ( 20 )  togethe r so that 
they will move as a unit in the closing op
erat.ion described below. Fig. lOB shows the 
parts in the reset position of the breaker. 

CLOSED POSITION ( FIG. lOC) - When the handle 
is pushed to the "down" position, the roller 
(12 ) in the closing lever (17 )  bears against 
latch (14 ) in t he central arm of toggle link 
( 20 ) which parts rotate clockwise ( looking from 
left) as one unit on pin (21 ) . As the toggle 
link revolves it forces links (26 and 2 8 )  
aga.inst the main c ontact lever (31 ) ,  causing 
.it to revolve counter-clockwise about i ts 
pin (2 ) in the frame to close the breaker 
contacts. It will be noticed that pin (27) 
between links ( 26 and 28 ) is connected by 
1 ink (30 ) to pin ( 1) in the frame to pre
vent these links from collapsing without ap
plying the necessary pressure to close th8 
breaker. At th e  same time the left arm of 
toggle link (20 )  disengages the holding latch 
( ll )  and its torsion spring (5 )  forces the 
lower end forward to hook over pin (13) in 
the closing lever to hold the breaker closed. 
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FIG. lOA 

TRI P PED POSITION 

FIG. lOB 

RESET POSITION 
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1. PIN � FRAME 9. BREAKER BASE 17. CLOSlNG LEVER (SEE PT25,FIG.6) 25. PIN IN TOGGLE lHC FOR CATCH 

2. PIN � FRAME 10 TR IP LEVER (A,8,C,8.0) 
II. HOLDING LATCH 

18. CROSS BAR 26. LWK 

2l PIN 3. TRIP BAR l£YER 19. SPRIN G  GUIDE 

4 RQLER � TRIP BAR LEVER 12. ROLLER � CLDSING LEVER 20. TOGGLE LINK ( SEE PT 29, FIG 6 ) 28. LINK 

5. TORSION SPRlNG 13. PIN IN CLOSING L£VER 
14 LATCH 

21. PIN IN FRAME 29. PIN IN CONTACT LEVER 

6. TRIP ROO SPRING 
l SIDE FRAME 

22. P!N IN TOGGLE L!Nif FOR LATCH 30. LINK 

15. OPENING SPRING 23. COMPRESSJOH SPRING 3 t CONTACT LEVER 

a PIN IN FRAME 16 l£ATHER BUFFER AND PIN 24. CATCH 

FIG. IOC 
CLOSED POSITION 

POSITIONS OF OPERATING MECHANISM (A,B8 C) 

An extension of the r:fght s ide o f  toggle l ink 
under p in (21 ) c ompresses the o pening spring 
( 15)  which supplies the p o we r  to o pen the 
breaker as desc ribed below. Fig. 7C shows the 
parts in t he c losed position of the breaker. 

When the trip bar, attached to the t ri p  
bar lever ( 3 ) , i s  operated to t rip the break
er, manual ly o r  by any trip device, the trip 
bar lever is revolved c l ockwi se about its pin 
(2) whi ch causes the roller (4) in the upper 
end or the t ri p  bar lever t o  be l owered. 
This a l lo ws the t rip lever (1 0 )  to  revo lve 
counter-cl ockwise abou t i ts pin ( 8 )  u nder 
pressure of trip lever s pr ing (6) ( also ex
ten sion "B" or t he  trip lever ( 10) exerts a 
hammer b low against the lower cu rved end or 
catch (24) to disengage i ts u p per en d from 
latch (14) . This separates the tie between 
the toggle link (20 ) and cl o sing lever (17 ) 
and all ows t he former to r ev o lve c o unter
c l o clcwi se under pres sure or opening springs 
(15)  and sp rings (18 ) Fig. 7 ,  back of the 
bridging b l oc k, but leaves the clo sing lever 
(17 ) in the "down" posi tion . The left end of 
toggle link p romptly engage s  ho l d ing latch 
(ll ) and forces the hook end free of pin (13 ) 
o f  the cl o sin g  lever am the b reaker assumes 
the t rip ped posit ion as sh own in Fig . lOA. 
When the breaker opens under pressu re o f  the 
heavy springs, the impact of t oggle link (20) 
agains t  t he frame is cushioned by lugs on the 
sides of the t oggle link which en�age leather 
buffers supported on b uffer pins 06) secured 
to the frame. It is important that the height 

of these burrers be maintained in order that 
the mechani sm wil l  reset properly. 

The trip bar extends horizontal ly through 
al l poles and is s upported by brackets (2)  
Fig . 16 attached by pins t o  th e end s ide 
frames which co rrespond to the pin that sup
po rt s  the trip bar l ever ( 3 ) . 

These breakers are tri p  free wit h re
spect to the c l osi ng handle since the break
ers canno t  be c losed ei ther manua l l y  o r  
electric al l y  as long as the trip b ar lever 
( 3 )  is held in the "tripped" posi tion. Even 
though t he b reak ers can be placed in t he "re
set "  position they cannot be c lo sed because 
rol ler (4) is hel d in th e  l o wered p o si tion 
causing sprin g (6)  to hol d tri p l ever (10 ) 
in the "tripped" posi ti on and disengaging 
catch (24 )  from lat ch (14 )  early in the down
ward stroke of the c l osing lever. 

MOTOR OPERATING MECHANISM - FIG. 12 

Electrica l  operati on for cl o sing these 
brea kers i s  obtained by t he same mechanism 
as f or manual operati on, except that i t  i s  
operated b y  a totally encl osed series motor 
( 1 )  Fig . 12 instead of by the manual l y  op
erated handle . For manual operation of t he 
ele ctric al l y  operated breaker a main tenance 
closing handle can be inserted into a socket 
welded to t he front en d of the o pera t i o n  
crank (19) . Tripping is accomplished in the 
same manner as in the manua l l y  o perated www . 
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bre ake r,  tha t is , by pushing the trip button 
to the rear,  Fig . 16 , or by any tripping de 
vi ce , w hich rel eases the latch (14) Fig . 10. 

As s hown in Fig. 12,  wi t h  th e b r eake r 
in the c l o sed p o s ition, t he mo t o r  ( 1 )  a nd 
the gear hous ing (3) are mounted in a verti
ca 1 p o si tion on t he left sid e  of frame ( 4) 
by s crews (5) and th e  frame i s  a t t a ch e d  to 
the mounting base by scre w s  ( 4 3) . A w o rm 
(8), attache d t o  t he l ow e r  end of the motor 
shaft by a to rque brake , Fig. 1 5 ,  drives  a 
double  redu ct ion,  consi sting of gears (9 , 12 
and 14) , t he l atte r being pinned to the cam 
dri ve s haft (21). The cl o s ing cam ( 1 5) i s  
welded t o  a h u b  w hich i s  fas tened to t h e  
dri v in g  shaft b y  a 3/8 groo v pin. The worm 
and firs t  g ear are l oc ated in a gear housing, 
par tly f i l le d  wi th 600 W lubricating oil. A 
counter shaf t ( 10), carrying interm e d i a t e  
gea r s , e xtends t hro ug h  the f rame t o  bearing 
in bearing yo ke (33) welded on the insi de of 
the frame. The in termedia te and last  gear, 
the c l osing cam and th e drive s haft are with-
in the f ra1ne. 

· 

Rotation of the motor causes th e closing 
cam (15) to r e v ol ve clo ckwise ( looking from 
the l eft ) to e ngage a roller (17) mounted on 
pin ( 16) on th e operating c rank ( 1 9 ) whi ch 
op erat e s  w ithin the frane on its pin ( 22 )  to 
revolve i t  counter-cl ockwise. A rod (26), a 
coup ling ( 28) and crank ( 32) connect the rear 
end of the operati on crank (19) by pin ( 6) to 
th e cl o sing lever (17) Fig . 10 which is low
ered to c lose the breaker whe n the operating 

• 

• 

crank (19 ) is l owered by the cl o si ng motor o r  
the maintenance c l o si ng ha ndl e i s  l i ft e d  
against heavy s prings (20). The extens ion of 
these spr ings supplie s  the power to automati
cal ly re set the b reake r after t ripping. 

S tarting and s topping of t he mo tor are 
control l ed by means of a motor c ontrol relay , 
Fig . 13 , mounted on the l ow e r  p a r t  o f  the 
mounting b a s e ,  in co njunction with a cut -off 
swi tch , Fig. 14 , mounted on the r ight hand 
side of the frame (4). The cut-o rr sw itch is 
operated by an auxi l iary cam (6) Fig . 14 on 
the end of the drive sh aft (21) which extends 
thr ough the f rame .  The functions pe rfo rrned 
and the sequence of ope rat ion a re as follows : 

The c l o s ing of the c l o s ing sw i t ch a t  
so me remo t e  p oint ene rgizes the upper unit o f  
the motor c ontrol relay,  Fig. 1 3 ,  through the 
normally -c l o s ed c ont act (21) Fig. 13 of the 
l ow er el ement. The u pper uni t picks up and 
clos es b oth i t s  normall y-open contacts (8 and 
32) Fig . 1 3. The main c ontact (8) Fig. 13 of 
the up per unit conn ects the mo to r di r e c t l y  
acro s s  t he c ont rol power line. The auxiliary 
c ontact (32) Fig. 13 of the upper unit is in 
para llel  wi th the clo sing s witch and ma in tains 
vo l t age on the ro i l  of the upper unit to in
sure a c omp lete c lo si ng cycle,  even though the 
closing swi tch i s  opened befo re the cl o s ing 
cy cle i s  comp l e ted. As the mai n cl o sing cam 
( 1 5 )  Fig. 1 2  ro ta tes to cl ose the breaker the 
auxi liary cam (6) Fig. 14 cl o ses contact M1 
and t hen c ontact M2 of the cut -off switch ,  
Fig. 14,  a s  d e scribed und er "Mo to r  C u t - o f f  

F I G . I I  
ELECTR I CALLY OPERATED MECHAN I SM 
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I . MOTOR 

• 
VIEW LOOKING Ifill 

DIA£C'f10N "A·A-
I$££ FIG. 151 

2 . TOROUE BRAKE (SEE "AA" AND FIG.I5) 

3 . GEAR HOUSING 
4 .  FRAME 

5 .  SCREWS 

6 . PIN IN OPERATING CRANK 
7 . LOCKNUT AND SPACER 
8 .  WORM 

9 .  GEAR 

10, COUNTER SHAFT 

I I .  INSULATION TUBING 
12 , GEAR 

13 , THRUST BEARING 

14 .  GEAR 
15 . CLOSING CAM 

16 . PIN IN OPERATING CRANK 
17 . ROLLER IN OPERATING CRANK 

18 . SPACER 

19 . OPERATING CRANK 

20 . RESETTING SPRING 

21 , DRIVING SHAFT 
22 . PIN IN FRAME 
23 . COVER 
24. SCREWS 

2 5 .  RETAINER 

26. ROD 
27. PIN 

28, INSULATING COUPLING 

29 . BOLT 
30. COUPLING PLATES 

FIG. 1 2  

31 . PIN 

32. CRANK AND HANDLE SOCKET 

33. BEARING 

34. GROOV PIN 

35 . CAP, LEATH ER AND FELT WASHE R S  
36. SCREWS 

37 . GASKET 
38 .  COVER 
39 .  LEATHER AND FELT WASHERS 

40. PIPE PLUG 

4 1 .  KEY,WOODRUFF
*

9 

4 2 . 600 W OIL 

43.  SCREWS 

44 , BUSHING 

4 11 . CUT- OFF SWITCH (SEE FIG 14) 

MOTOR OPERATING MECHANISM 
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PERMANENT MAGNET BLOWOUT 

2. ARC CHUTE SUPPORT 

3. ARC CHUTE 

4. POLE PIECES 
5. STATIONARY CONTACT STUD 

6. SPRING 
7. PIN, SPRING SEAT ANO COTTER PIN 

8. MOVABLE CONT.eGT CLIP 

9. ARMATURE 

1 0. MAGNET CCJlE AND SHADING RING 

I I. COMPOSITION CONTACT BLOCK 

12. BRACKET WITH STOP, RIVETED TO MAGNET 

13. SCREW FOR ADJUSTING SPRING PT. 15 
1 4. SPRING FOR MOVABLE CONTACT ARM , PT. 32 

15. S P R ING FOR ARMATURE 

16. REAR STATIONARY CONTACT 

2 0 MAGNET CORE .AND SHADING RING 

2 I LEFT MOVABLE CONTACT, NORMALLY 

2 2. RIGHT MOVABLE CONTACT, NORMALLY 

2 3. COMPOSITION CONTACT BLOCK AND 

2 4. SPRING FOR ARMATURE 

2 5. MAGNET 
26. COVER 

2 7. STEEL MOUNTING PLATE 

28. COMPOSITION BASE 

29. COIL 

30. SPRING POST AND CLIP 

31 .  STATIONARY CONTACT 

32. MOVABLE CONTACT ARM 

33. T E R M I NALS AND NUTS 

34. MAGNET 

35. COIL 

1 7  FRONT STATIONARY CONTACT AND ADJUSTING SCREW 36. COMPOSITION BASE 

18. ARMATURE 37. CONTACT TRIP SUPPORT 

19. COMPOSITION CONTACT SUPPORT 

F I G. 1 3  
M OT OR CONTROL R ELAY 

CLOSED 

OPEN 
COVER 
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Switch " . C on tact M 1 i s  in para l l e l  with the 
normall y -cl o s ed contact ( 21 )  Fig . 13 o f  the 
l ower uni t to maintain vo ltage on the coil  of' 
the upper uni t after the normally-c l osed con
tact of' the l ower e l e me nt opens . Contact M2 
ene rgi zes the l ower uni t which then picks up 
and o pens the no rmall y-c l o s ed con t a c t  ( 2 1 ) 
an d c lo s e s  i t s  normall y-o pen c onta c t  ( 22 ) . 
I t s  norma ll y-open cont act (22 )  paral lel s con
tact M2 and maintain s  vol tage on the l ow e r  
unit co i l ,  e ithe r a s  l ong a s  t h e  c l o s i ng 
sw i tch i s  held c l o sed or as long as the upper 
uni t  i s  energi zed . When the b reake r is latch
ed c l o se d  and the c l o sing c am  has reached a 
po sition whi ch will pe rm i t  the b reake r latch 
to re s e t ,  both con tac t s  M l  and M2 are opened 
qu ick l y  by au xiliary cam ( 6) Fig . 14 . The 
opening of' the contac t  M l d e - energi z e s  the 
upper uni t o f' the mot or cont rol r e la y  whi ch ,  
i n  turn , open s i t s  co ntact and d e -energ i ze s  
the mot or .  Should the breaker trip free dur
ing the c los ing c ycl e ,  the m o t o r  wi l l  n o t  
pump o r  a ttem pt t o  reclose  even i f  the clos
ing s wi t ch is  he ld in the c l o s ed p o s i t i on . 
Af'ter the c omple tion of' one cl osing c ycle the 
l ower unit remains energ i z ed an d ke e p s  the 
uppe r  uni t  an d the mo tor de -ene rgized as long 
as the cl o s ing swi t ch i s  kept closed . If  the 
breaker has trip ped du ring the c l o sing c yc le ,  
o pen t he clo sing s wi tch t o  d e -energi ze t h e  
l ower e lement and to  c lo se i ts no nnally-closed 
conta c t .  Thi s w i ll p ermi t ano the r c l o s ing 
cycl e wh en the c l o sing s wi tch i s  c l o s e d . 

MOTOR CONTROL RELAY - Fig . 1 3  

The mot or c on trol relay , Fig . 1 3 ,  o f  the 
AL-2-75 and AL-2 -100 motor operated b reakers 
consi sts of' two elemen t s  with molded c omposi 
tion ba s e s  moun ted on a c olJIIJlon steel plate (27 ) 
and the ent i re a ss emb l y  i s  mounted i n  a 
vertic al po si tion on the low er pa r t  of' th e 
mounting ba se . The upp e r  e l eme nt i s  t h e  
mot or relay and lowe r  el ement i s  the cut-of'f' 
re lay . The u ppe r element c onsists of' a coil 
(35 ) an d magne t  (34 ) whi ch ope rate an arma
tu re ( 9 )  supp orted on a b racke t (12 ) which is 
riveted to the lower hori zontal member of' the 
magn et . The armature is no rmal ly hel d in the 
open posi ti on by s pring ( 1 5 ) . Attached to 
the u p pe r  end of' the arm at u re i s  a mo va b l e 
c onta c t  clip ( 8 )  which engage s the stationary 
contact s tud ( 5 ) on the bra s s  con tact support 
(37 ) c on s t itutir.g th e c on tact s w i tch 1 - 2  of' 
w iring diagram , Fig . 30 , wh i c h  m ak e s  and 
breake the mo t o r  curr en t .  A permanent magnet 
bl ow-ou t  c oi l  (l ) and po l e  p ie c e s  (4 ) a r e  
mount ed ar ound the co ntac t s  wh i ch qu i c k l y  
blow ou t th e  arc t o  o pen th e  mot or c ir cui t .  
The low e r  end of' the armature su pports a com
p o s l.t ion b lock ( l l J  to wh i ch  is attached the 
movab l e  con tac t arm (32 )  whi c h  e ngag e s  a 
stationary con ta c t  (31 ) ,  co n s t i t u t ing the 
c on ta ct switch 5-7 of w iring d iagram Fig . 31 . 
S pring ( 14 )  ho lds the movab le co n tact against 
th e c ompos iti on cont act bl ock .  

The lower e lemen t co n s i s t s  o f  a c o i l 
(29 ) , a magne t (25 ) and arma tu re ( 1 8 ) . The 
armature i s  su p po rted b e tween e x tens ions of 
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th e l ower fron t end of t he magn e t  and i s  
h e l d  in the open p o s ition by spring (24 ) . To 
the armature is  attached a c ompo sit i on c on 
t a c t  s u pp ort ( 1 9 )  to wh ich a r e  a ttached nor
ma l l y  cl o s ed mo v.:;b l e  con tact (2 1 ) , an d nor
ma l l y  o pe n  mova l be contact (22 ) . These,  with 
corre s ponding s t a t io n ary contacts,  constitu te 
c ontact s wi tc he s  4 - 1 5  and 9-15 of w iring dia 
gram , Fig . 3 1 . S prings within the compos iti on 
co ver hol d th e  mo vab le c o nt ac t s  agains t the 
c ov e r  and su p p o rt ,  re spe c t ive ly . 

A c ommon cover .(26) attached to the s te e l  
base (27 ) c omp l et e l y  enc l o ses  both uni t s .  

MOTOR CUT -OFF SWITCH - FIG .  14 

The moto r cut-of'f switch ,  Fig . 14 , i s  en
c l o sed i n  a mo lded-compo si ti o n ,  b o x - s ha p e d  
base ( 1 0 )  on the right s ide o f  the frame which 
su pports the drive shaft and main c l o s ing cam 
of the mo tor opera t in g  mechani sm . Three round 
head screws ( 7 )  fa s t en the base to the f rame . 
On the end of the dri ve shaft (16 ) ,  whi ch ex
tends through the switch base , i s  fastened an 
auxi l i ary cam ( 6 )  of molded c ompo si ti o n ,  by 
screw ( 9. )  and pin ( 8 )  • The cam engages swi tch 
shaft ( 5 )  which move s the three pointed bridg
ing con tact ( 1 2 )  again st s tationa ry c ontacts 
A B and C in the fo l l ow ing manner :  I t  will be 
n o ti ced tha t the stati on ary face s of A,  B and 
C a re in a vert ical p l ane at right angles to 
the ba s e ,  but contac t  faces  A ' , B '  and C '  are 
in another p l an e  no t para llel  w ith the plane 
of A,  B and C and not at right angles to the 
ba s e . C on ta c t  B i s  farthe r f r om the b a s e  
than con tac t s  A an d C .  As the cam r e v o l ve s  
count er- c l o ckwi se ( l o oking from the right ) ,  
it mo ve s th e swi tch sh aft t o  th e r i ght and 
f'orce s the bridging co n ta c t  ( 1 2 )  t o  b r idge 
contac t s  A and B, which co n s titu tes contact 
swi tch M l of wi ring d i agram, Fig .  30 . As the 
swi tch sha ft i s  a d vanc ed farthe r it til t s  the 
bridging c on tac t  ( 1 2 )  t o  c lose B and B '  al so , 
whic h  co n stitut e s  contact swi t ch M2 o f  the 
wiring d iagram . Thi s a s sures that Ml cl oses  
befor e M2 . 

Whe n th e  main c l o sing c am advanc e s  far 
enough to c l o se the b re a ke r ,  the auxi l i ary 
cam o f  thi s device reaches t he t r i p  p o i nt 
which a l lows the op ening s p ri ng ( 2 )  to o pen 
a l l  c onta cts w hi ch d e - en e rgi ze s  the m o t o r  
control re lay , and t o  o pen the motor circuit . 

The c ov e r ,  (1 5 )  i s  attached b y  self-tap
ping s c rew ( 4 )  to th e molded compo siti on sup
po rt whi ch su pports  the swi tch shaf t .  

TORQUE BRAKE - FIG . 15 

The t orque b rake of th e s e  b re a ke r s  is 
the cou p li ng a s semb l y ,  Fig . 15,  between the 
high s peed s tart ing moto r and th e w o rm gear 
tha t a l l ows rap id c lo sing of the b reaker and 
quick stop ping of th e mo tor . It con si s t s  of 
a bronze cou pl ing ( 5 ) , into the top of which 
is in ser ted a fre e l y  revol ving impeller (3 ) ,  
and into the botto m  of' which fits the square 
.shaft of' t he w orm ( 8 )  Fig . 1 2 . The m o t o r  
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I. BINDING SCREW /IKJ STATIONARY <XI'(fAC,\ 9. SCREW 
2.. OPENING SPRING 10. BASE OF Ml...OEOCOMPOUND : 
3. CONTACT PRESSURE SPRING 11. MOl.OE:O SUPPORT FOR SHAFf AND FRONT COVER � �;I�L� ����

C
�APPING MACHINE SCREW :�. =��'i�� CONTACT WITH ���T.ter POINTS 

6. CAM OF MOLDED GOMPOIA<O "' BOTTOM COVER 

7. SCREW 15. TOP COVER PARTLY CUT AWAY 

8. GROOV 16. CLOStNG CAlli SHAFT 

FIG. 14 
MOTOR CUT- O F F  SW ITCH 

SEE S E C T ION "
A· A

" 
F I G. I2 

I. B R A K E  DRUM 

2. P I N S  

3. 1 M P E L L ER 

F I G. 1 5  

4. SPRING 

!!. BRONZE COUP LING 

6. BRAKE SHOES 

T O R Q U E  BRAKE 
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MAN UAL TRI P DEVICE 

FI G. 1 7  
SHUNT TRIP DEVICE 

I .  TRIP PIN 
2. POLE PIECE 
3. SCREWS 
4. COIL 
5. ARMATURE 
6. SCREW 
7. MAGNET FRAME 
8.  SPRING 

9. NAME PLATE 
10. BRASS PINS 
I I .  TRIP FINGER 
1 2 .  TRI P  BAR 
13. SCREWS 

I . SIDE FRAME 
2 .  TRIP BAR SUPPORT 
3, PIN 
4. TRIP BAR 
5. SCREWS 
6. SUPPORT 
7, TRIP ARM 
8 . ROD 
9 . SPRING 

10. WASHER 
I I. GROOV PIN 
12. SCREW 
1 3. BRACKET 
14. NU T AND LOCKWASHER 
15. INSULATING ROD 
1 6. TRIP BUTTON 

17. NAME PLATE 
1 8  STEEL FRONT ENCLOSURE 
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shaft has a flat on it and fits into a hole of 
the same contour in the impeller. Two brake 
shoes ( 6 )  are pivoted to the coupling by pins 
( 2 ) .  The curved ends of each brake shoe nor
mally engage the inner surface of the brake 
drum ( l )  under pressure of spring ( 4 )  to 
provide friction against the brake drum which 
is rigidly keyed to the inside of the housing 
that encloses the torque brake and supports 
the motor as shown in Section A-A ,  Fig . 12. 
The other end of each brake shoe has a lug 
which is engaged by the impeller ( 3 )  in such 
a way that when the motor drives the impeller 
in the normal clockwise d i rect ion ( looking 
down ) the curved bearing end is forced free of 
the brake arum, allowing the motor to freely 
drive the coupling and worm shaft . 

When the motor is de-energized the im
peller no longer imposes pressure against the 
lugs of the brake shoes . The springs (4)  then 
force the curved ends of the bra ke shoes 
against the brake drum so that friction quick
ly brings the motor and worm gear to a stand 
still . The gear reduction is so great that a 
few revolutions of the motor' will cause a very 
small movement of the closing cam ( 15) Fig . 12 
which stops in the correct position for prompt 
closing of the breake r in a subsequent closing 
operation. 

�\� UAL TRIP DEVICE - FIG. 16 
The manual trip devi ce consi sts of a 

rod with a trip button mounted horizontally 
which, when pushed to the rear , will engage 
the trip arm attached to the trip bar thereby 
tripping the breaker . 

The rod ( 8 )  is moun ted in bracket ( 13 ) 
which is attached to su pport ( 6 )  by two 
screws under bottom of side frame ( 1 )  which 
supports the operating mechanism . The trip 
button is attached to an insulation rod ( 15 )  
which is threaded on trip rod and held in 
place by  means of nut and lockwasher ( 14 ) . 
Spr ing ( 9 ) , held in place on trip rod b y  
means of two g roove p ins and �rasher, returns 
tri p  rod to normal position after it has 
been pushed to the rear to engage trip arm . 
The trip arm is attached to trip bar by means 
of two screws and the tri p bar is suspended 
.from pins in pole unit frames by means of 
supports (2) .  Thus when the lower end of the 
trip arm is pushed to the rear the trip bar 
swings to the rear and tr ip s the breaker . 

SHUNT TRIP DEVICE - FIG. 1 7  

A shuut. trip device, Fig. 17 is  avail
able f or these breakers and i ts function is 
to trip the breaker when its coil is energiz
ed b y  the closl ng of  a swi tch, or relay con
tacts, at so:'le remote point. The coil is 
designed for intermittent serv ice only . 
Hence i t  should be connected so that the 
opening of the breake t' wil l open the shunt 
trip device c ircu it. When thi s is impossible 
the shunt tri p co i l  shou l d  be connecte(l to 
" a "  contacts of an auxilia r y  s w itch which 
will de-energize the coil w hen the breaker 
is open. 

The device is mounted on the front of 
the mounting base, usually within the mech
anism pole unit, below and behind the trip 
bar. It  co nsists of a coil  ( 4 )  and arma
ture (5 ) mounted in a vertical position and 
when energized its armatur e is drawn up
wards into the coil which cau ses trip pin 
(1 ) ,  attached to the armatu re, to lift a 
trip f inger on the trip b ar and t rip the 
breaker. �hen de-energized the compression 
spring ( 8) for ces the arma ture ou t of the 
coil to all ow the trip bar to return to 
normal position. 

The armature ( 5) passes freely through 
a brass bushing in the lower magn et arm. 
The trip pin ( 1 )  is threaded through the 
armature and acts as a guide through the 
pole piece ( 2 )  which is threaded through the 
upper magnet arm . Brass pins ( 1 0 )  are in
serted in t he face of the pole piece to pre
vent the armature and pole p iece from being 
held together magnetically d ue to residual 
magnetism . 

HAND RESET LOCKOUT DEVICE - FIG . 1 8  
The purpose of this devi ce is twofold. 

First, it prevents the circuit breaker from 
being reclosed after it has been tri pped auto
matically  by  any overcurrent trip device what
so ever , until t he device is re set manually . 
Second, it closes a contact in an alann device 
circuit which is opened when the device is re
set. The han d reset lockout device is not 
affected in a ny way if tre trip shaft of the 
circuit breaker is opera ted by any other means 
than by an overcurrent device, attached to the 
breaker. 

The device consists of a trip finger ( 2 ) 
for each overcurrent trip device operating on 
trip shaft (5)  which is re strained from opera 
ting by spring ( 1 9 )  supported by spring post ( 7 )  
at one end and support ( 14)  at the other end . 
Thus, when the breaker is automaticall .v trip
ped , l ink and trigger ( 1 )  engage trip finger 
( 2 ) which in turn will revolve trip shaf't ( 5 ) 
clockwi se, releasing trip latch ( 6 )  from roller 
( 8 ) . The lower end of link ( 9 )  is pulled for
ward by spring { 10 ) and, by revolving on a pin, 
the upper end of the link is pushed backward 
releasing the plunger ( 17 )  of switch ( 16 )  and, 
at the same ti me, rod ( 23 )  engages a paddle on 
trip arm ( 3 )  • The trip arm now holds the trip 
bar in a tripped position and pr e vents the 
breaker from bein g  recl osed un til the tr ip  
latch is  reset. In  releasing the plunger the 
front contacts of switch ( 16 )  are opened and 
the rear contacts are closed thereby sounding 
an alarm . 

Resett ing of this device is accomplished 
by insert ing; a f inger t hrough the hole in the 
steel f r·unt enclosure and pushing rod ( 13 )  to 
the rear which causes the lo�er end of link 
( 9 )  to move backward resetting trip latch ( 6 )  
on roller which i s  held in p l ace by stop  screw 
(20 ) and tension spring ( 19 ) . The upper end 
of link ( 9 )  moves forward al lowi ng the tri p 
bar to assume the normal position whe n the 
b r·ea ker is closed and also all owing ad ju sting 
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s crew ( 18 )  to engage p lung e r  ( 1 7 ) . Thi s 
c l o s e s  the f ro nt con tac t s  o f  t h e  switch and 
opens th e rear contact s ,  silencing the alann . 
The breaker is now c l o sed and c an b e  trip ped 
by variou s devic es w ith which the breaker may 
b e  equ i p ped . 

MECHANICAL INDICATOh - FIG . 1 9  

A mechanical indicator with red and green 
col o r s ,  i s  operated b ehind the s t ee l front 
encl o su re . When the b reaker is open the in
di ca to r is in such a po si tion that the green 
color i s  vi s ib l e  th rough a l "  ho l e ,  or when 
the breaker c lo se s ,  t he indicator i s rotated 
so that the red color  i s  v i s ib l e .  

The indicator (4)  i s  mou n t ed o n  a rod 
of insulating materi a l  ( 6 )  whi ch i s  d r i ven 
int o  a thimbl e  ( 8 )  that is  we l ded t o  steel 
rod ( 12 ) . The steel r od i s  mounted in a 
bracket ( l l )  which i s  attached by screws ( 13 )  
t o  supp ort ( 17 )  which , i n  turn, i s  at tached 
to the bot tom of f rame ( 19 )  of the operating 
mechanism . A to rsion s pring ( 1 6 )  and s to p  
bl ock ( 15 )  normal l y  ho ld the indi cat or so that 
th e green color is vi s ib l e  f rom t he f ro n t . 
When t he breaker i s  c lo s ed th e cross bar {2)  
i s  lowered and a bracket ( l )  mou nted on it  
engage s a l e ver ( 7 )  welded to the thimb le to 
revo l ve the rod and indica t o r  c l o ckwi s e  s o  
that the red co lor i s  vis ibl e from the front . 
When the brea ker open s ,  the torsion s pri ng re
turns t he rod and indi c a  t or to the norn�al open 
posit ion . 

For breake r  instal lati ons in de eper dead 
fron t  enc l o sur e s  a b racke t  e xtens ion i s  at
tached t o  b racket ( l l )  to  make provl sion for 
a longer in su lation r od ( 6 ) , 

TIME DELAY OVERCURRENT TRI P  DEVICE - FIG .  20 

This devi ce automati ca l l y  t r i p s  the 
brea ker under two di stin c t  c on d i tion s o f  
over load ;  fir st ,  w ith inverse t ime del ay for 
overcurrent s sl ightl y in excess  of cal ibra 
tion setting ; and s econ d, with instantaneous 
tripping f or high va lue s  of cur rent . 

To accomplish inve rse tri pping the over
l oad cur ren t c reate s  magne t i c  force to a t 
trac t a rma ture ( 8 ) , which i s  {Jivoted on magnet 
support ( 4 ) , tuward magne t { 5 ) . Trip l ink ( 9) 
which engage s tri p finger ( 31 ) i s  operated by 
th e arma ture by me an s  of c ou p l ing ( l l )  into 
which it i s  thr eaded and whi ch is  attached by 
a pin to armatu re su pport ( 10 ) .  The armature 
i s  re strained by ca libra tion s pring ( 14 )  and 
a l s o  by a thi n  oil film b e t ween d i sc p l a t e  
( 20 )  and d i s c  ( 21 )  i n  o i l  c u p  ( 19 ) . For cur
rent s b e l ow the cali bration sett ing as shown 
by inde x pointer ( l7 ) , the calibration spring 
preven t s  the armature from picking up and no 
force i s  exerted to sep arate the disc in the 
oil  pot . Fo r current s in e xce s s  of the cali 
brat ion s et ting the magne t i c  p u l l  on the 
arma tur e  exceeds th e pu ll of the calibration 
s pring ( 14 )  and the exces s f o r c e  t e nds t o  
pu l l  the two fl at d i sc s  ( 20 )  and ( 2 1 )  apart 
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by rupturing the oil  fi lm between them . The 
time required t o  ruptur e the oi l f ilm varies 
inversely w ith curre nt pa s s in g  throu gh the 
breake r . I f  t he o vercurrent fall s below the 
calibrat ion s et ting before the o i l  film has 
be en ruptured > th e b reak e r  w il l  not t ri p . 
Howeve r ,  th e breaker trips immedi ately with
out any de lay f rom the pu l l  of th e oi l fi lm 
fo r high values . 

The oi l c u p  ( 19 )  i s  s uspende d from ex
ten s ions of support ing f rame ( 27 ) . Links ( 26 )  
and ( 28 )  are a tta clled t o  t ri p  l ink ( 9 )  and 
a l s o  to disc ( 21 ) .  The tri p ping me chan i sm 
i s  h e ld taut by torsion spring ( 7 )  and cali
bration spring ( 14 ) .  Proper trip ping i s  ob 
tain ed by adju sting s crew ( 3 0 )  on the end 
of the t ri p  link . Thi s s crew sho uld b e  ad
justed t o  j u st tri p the b reake r when a l/3 2  
inch thick s h im i s  p laced in t he a i r  gap be
twe en armature and magne t .  For gen e ra l  
feeder app l i cat ion s ,  t he ca librat ion s etting 
should not be less  t han 125 per cent o f  the 
actual curren t carried by the breaker . 

I t  i s  important that the f a c ing s u r 
fac e s  o f  the di scs b e  c le an a n d  s mo o th,  
o therw ise , the ti me de lay wi l l  be  a ffected . 
I f  the s e  surfaces  are damaged or affe c t ed 
in any way they shou ld be re l ap ped or made 
smooth by rubb ing them over cro c u s  c l o t h  
backed by a smooth, f l a t  su rfac e . I t  i s  
o f  utmost importance th at the o i l  i n  the 
cup be kept clean and at the pro per l e v e l . 
See "Maintenan ce " . 

The air gap should n o t  b e  changed in 
the fie ld unl e s s f aci l i t i e s are avai l ab l e  
for recalibra ting the ove rcu rren t tri p de
vices . 

I NSTANTANEOUS OVERCURHENT TRIP DEVI CE -
FIG . 2 1  

Thi s d evic e i s  simi la r t o  th e t ime de 
lay ov ercu rren t tri p  device without the time 
del ay assembl y  a s  shown in Fi g .  20 . I t  i s  
designed t o  trip the breaker instantaneously 
if the cu rren t thr ough the bre a k e r  e xc ee d s  
the c a librat ion s et ting .  A stop and ad just
ing nut ( 36 )  with b racket ( 35 )  constitute the 
sup port for s p acer ( 3 7 )  which is attached to 
the end of link ( 28 )  whi ch link is restrained 
by calibration sp rin g  ( 14 ) e xact l y  in the 
same manner as in the time d e l a y  a s s emb l y . 
I f  the magnetic pu l l  on th e armatu re exceeds 
the pu l l  on this ca libr a ti on s p ri n g  the 
breaker wi ll  t rip in stantane o u s l y .  

INSTANTANEOUS SHORT C IRCU I T  TRIP DEVIC E  -
FIG .  22 

Thi s d evice i s  magnetically operated to 
tri p  the breaker in st antaneously and directly 
by curren t through the bre a ke r  w he n it e x 
ceeds th e ca libration sett ing . I t  consi sts 
of an e lectro-magne t placed around the lower 
stud b ehind the mo tmt ing base . The armature 
is connected by linkage , which extends through 
the bas e ,  t o  engage a trip fi ng er on the 
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L SPACER 
2. SCREW 
5. INSULATION 
4. MAGNET 
5. MAGNET SUPPORT , LEFT HAND 
6. SCREW 

. 

7. PIN 
8. ARMATURE 
I. SCREW 

10. SCREW 

FIG. 2 1  

INSTANTANEOUS OVERCURRENT 

TRIP DEVICE 

I I. ARMATURE SUPPORT 
I 2. COUPLING 
15 PIN AND COTTER PINS 
14. COUHTERWEIGHTS AND BRACKETS 
15. TRIP LINK 
1&. SUPPORT 
17. PIN AND COTTER PINS 
II. SCREW WITH SPACER, 

LOCKWA$t£R AND NUT 
II. SPRING 
20. SCREWS 

F IG. 22 

35. BRACKET 
36. STOP AND ADJUSTING NUT 

37. SPACER 

(NOTE - FOR THE COMPLETION OF FIG . 21 . 
ADD PARTS 1 TO 18 AND 27 TO 34 OF FIG .  20 . )  

21.  RIVET AND SPACER 
22. CRANK 
2 3. FRAME 
24. ADJUSTING SCREW 

WITH LOCKWASHER AND NUT 
25. TRIP FINGER 
26. TRIP BAR 
U RIVETED OVER PIN 
28. SPRINGS, RIGHT AND LEFT 
29. MAGNET SUPPORT, RIGHT HAND 

INSTANTANEOUS SHORT CIRCUIT TRIP DEVICE 
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FIG.  2 3  

INSTANTANEOUS UNDE RVOLTAGE TRI P  DEVICE 

tri p  bar . The armature movement i s  re strain
ed by a heavy s pring as d e s c r i b e d  b e l ow .  

The magnet ( 4 )  i s  attached to right and 
left hand magnet sup port s  ( 5 and 29 ) by screws 
( 6 )  and the supports are a t t ached to the 
mounting b a s e ,  through s pacers ( 1 )  by s crews 
( 2 ) . A tubul ar shape d in su l ation ( 3 )  i s  
placed over the u p pe r  arm of the magne t .  The 
arllli ture { 8 )  i s  a ttached by s c re w s  ( 9 )  to 
arma tur e s upport ( 1 1 )  which is hinged on pin 
( 7 )  th rough lugs on t he bottom of the magne t 
support s .  The trip link ( 15 )  pas s e s  through 
the mounting b a se a nd is c onnected t o  an ex
ten s ion of the armature support by threaded 
cou p l ing ( 12 )  and pin ( 13 ) . An ad j u s t a b l e  
screw ( 24 )  on th e fron t end of th e trip l ink 
engages a tri p  fi n ,ger ( 25 )  on the tr ip bar 
( 26 ) . The pick up of th e a rm atur e i s  re
strained by ten s ion spring ( 19 )  conrn cted to 
the l ower end of support ( 1 6 )  by pin ( 17 ) .  
The support ( 16 )  is  attached by s crews ( 20 )  
to th e b o t t om o f  the side frames of the pole 
unit . R:ight and left h and t or s ion s pr ings 
( 28 )  are moun ted o ver pin ( 7 ) .  

Fig . 22 illustrates the 3000-ampere trip 
devi ce .  The magne t ,  arllli ture, magnet support 
and armature sup port fo r o th er rating s are 
e s sential l y  the same . 

INSTANTANEOUS UNDERVOLTAGE TRIP D EVICE -
FIG .  23 

The func t ion of thi s  devi ce i s  t o  tri p 
the b reake r when th e  vol tage dro p s  b e l ow a 

predetermined value . As l o ng a s  th e r e 
quired voltage i s  impre s sed o n  the c oil the 
armat ur e i s  a ttracted to t he c o i l  and the 
bre aker is not affected in any way by the de
vic e . But when the volta�e drops to approxi 
mately 50 per cent of normal the magnetic flux 
i s  weakened and th e armature fall s away from 
the coil and tri p s  the b reake r t hr ough a 
toggle and s p ring mechani sm .  As the breaker 
o pen s ,  a l e ve r  re sets the a rm at ure s o  that 
when normal vol tage is restored, the armature 
is he ld u p  a nd th e  breal<er can be c losed.  

The de vice is  mounted on the front of the 
mount ing b a s e  ( 4) ei ther t o  the l eft of th e 
left pol e uni t  or the r ight of the right pole 
uni t ,  and dire ctly b elow the trip bar ( l ) . I t  
con si s t s  of a magnet frame ( 6 )  an d  c o i l  ( 5) 
whi ch i s  en ergi zed by a source o f  vo l tage . 
Tri pping and resett ing mechanisms also con
sti tute integral p arts of thi s  devic e .  

The coil { 5 )  con tains a c ore ( 9) which is  
threaded at one end and is  in serted into an 
extension ( 12 ) from the mctgnet frame ( 6 )  and 
made secur e  b y  lock nut ( 8) . The other end of 
the core has a pole piece ( 20 )  attached to it 
which attract s the arllli ture (22)  when the coil 
i s  suffici ent ly energi zed . The l ower end of 
the a rma tur e i s  attache d  to th e magnet frame 
by a pin ( 17 )  on which the armature revol ves . 
Also,  t o  thi s lower end of the armature is at
tache d a t oggl e  me chanism ( 19 )  which is kept 
sl ight l y  o ve r  c enter by two s prings ( 13 ) . In 
the even t  th e magne tic flux is weakened t o  
such an extent that the weight of the armature 
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I. NUT 
2. SNCP 
5. TRIP fiNilR 

4. TRIP IM 
·· -
•. MAIN ASSEMilY rJ1 DEVt(;[ 

7. ,..NS 
I. SUPPOfi:T 

t. NUT 

10. Mfi:INI 

II. TftUJUON 

•. Lt:Ylfll 

13. !tiN 
14. ROO 

IS. LltiiC. 

II. lllCMANIIM 'RAMI 

11. NUT a COUf'UIM 
II. !tiN 

lt. !tiN a COTTU N 
IO.CAAJIIC. 
tl. ltii[W a NUT 
ti.L[V[R 

FIG. 24 
TIME DELAY UNDERVOLTAGE TRIP D EVICE 

overcomes the attraction of the pole piece, 
the armature is releas e d  so tha t  s c rew 
strike s the toggle link and spring s (1 3 )  
drawing link (7 ) and coupling ( 10 )  downward 
by crank ( ll )  whi ch move s c ounte r - c l ock
wise . This causes  the u pp e r  end of the 
trip arm (3) to move forward on pin through 
support (25) en�aging trip finger (2) attach
ed to tri p bar ( l )  and thereby tripping the 
breaker . 

After the device has operated , the pul l  
of the magne tic f lux is not adequate t o  at 
t ract the armature whi ch dro p s  to a leve l 
a lmost e ven with the bottom of the magne t  
frame unless  the armature i s  mechanica l l y  
r e s et . Hence a reset mechan i sm h as b e e n  
devi sed t o  revolve the armat ure i n  t h e  d i 
rection o f'  the pole piece on pin (17 ) until 
the armature is rai sed and re s e t .  The re 
set mechani sm is set .into opera tion b y  
means o f  c rank (27 ) which is attached t o  
pin ( 2 8 )  and held firm by s e t  s crew ( 29 ) • 

The othe r end of the c.rank i s  a t ta ched t o  
a coupling and a plunger ( 26 ) by pin and 
cotter pin (30) . The s e  move downward when 
pin ( 28 ) , which operate s in conjunction with 
the main s haft of the b reake r mechani sm, is  
s et into mo tion by the tripping o f  the 
breaker, and engage a lever ( 1 8 ) pre s s in� 
it down on a roller and rol ler support ( 14 )  
attach ed t o  an exten sion from the lowe r end 
of th e armatur e .  Thi s pre s sur e  cau s e s  the 
armature to revolve on pin (17 ) pu shing the 
armature in the di re ction of the pole pie c e  
the reby placing the b re a ke r  i n  t h e  r e s et 

position . Then when the vol tag e  i � r e 
stor ed t o  the p redetermined value the preak
er will b e  in a position to be c lo se� s ince 
the pull in th e c oil will  now be s ufficient 
to attract the armatur e and close the breaker. 

TIME DELAY UNDERVOLTAGE TRIP DEVICE -
FIG . 24 

Thi s device is co n str ucted a s  shown in 
Fig . 24 and operates in a s imilar manner as 
the in s tantaneous trip de vi ce . Howe ve r, an 
air b ell ows and orifice time delay attachment · 
furni she s  time delay between the l o s s  of 
vol tage and tripping . Lever ( 22 )  mo ve s on 
pin ( 7 ) so tm t wh en th e rig ht end o f  the 
leve r  is pushed downward by the operation of 
the device the left end of the lever mov e s  
upward pushing trip r od ( 5 )  i n  th e s ame 
direction arrl t ripping the b reaker . Thu s 
when the c oi l  i s  de-energized by the loss or 
reducti on of vol tage the armature is free to 
mo ve away from the pole p i e c e  but is r e 
strained by the a i r  bellows . After a brief 
time delay ,  the armatur e moves away from the 
pole piece and operates a toggle linkage lever 
(22 ) cau s ing the breake r to trip . If normal 
vol tage is restored before the device has op
e rated, the b reaker wi l l  r emain in the clo sed 
pos it ion . 

The reset me chani sm is likewise similar 
to that of the instantaneous u nde rvo l tage 
trip device . The opening motion o f  the 
breaker ro tate s a crank (20 ) att ached to a 
pin in the breaker mechani sm b y  me ans of 
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REVERSE CUR RENT TRIP D E VICE 

� 

27 DUST COVERS 

AND WASHERS 

28. ADJUSTING SCREW 

r 

LOCKWASHER AND NUT 

29. POST FOR ADJUSTING SCREW 

30. TRIP LEVER 

31 SPRING 

32. CALIBRATION PLATE 

33. SET SCREW 

34. INDEX POINTER 

3 5. CALIBRATION SPRING 

36. CALIBRATION SCREW 

37. SCREW 

"& 

36. STOP POST FOR REVERSE ROTATION 

.� 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



s crew ( 18 )  and moves r e s e t  rod ( 14 )  upward . 
Thi s  rod p a s s e s  through a pin in lever ( 12 )  
making a conne c tion ( 1 1 )  a t  this p oint i n  the 
form o f  a t runion . The re s e t  rod o p e ra t e s  
l e ver ( 12 )  through spr ing ( 10 )  and adjusting 
nut (9 ) .  Lever ( 12 )  pu shes agains t  l ink ( 15)  
and resets t h e  a rmatur e .  As  s oon a s  norma l 
voltage i s  now re stored the breake r  may be 
c l o s ed . 

REVERSE CURRENT TRIP DEVICE - FIG . 2 5  

A direct act ing reverse current t r i p  de
vice o f  t he rotor t ype Fig . 25 is a va ilable 
for the s e  b reakers for d i re c t  c u r rent a p 
p l i cation which w i l l  trip t h e  b r eaker w hen 
the reversed c urren t e xceeds the calibration 
setting . The device is constructed s imilar 
t o  a bipo l o r  motor w i th s ta t i onary p o l e s  
exci tetl f rom a magne t f ram e w h i c h  e n c l o s e s  
the l o • e r  s tud , and a r o t a t i ng armature on 
whi ch is w ound a p otenti a l  c o i l . The mag 
netic fie ld set u p  by the cu rr en t  in the 
poten t ia l  c oi l  togethe r w i th the f i eld s e t  
u p  b y  the b reake r l oad current i n  the nortnal 
direction ,  p roduces  a t or�ue which tends to 
rotate the a rmature in a d irect i on to prevent 
tripp ing . Howeve r ,  whe n the breake r current 
i s  re versed the tor que i s  revers etl to c ause  
rever ::;e rotati oll which t rip s the b reah.'"e r:· . 

As sho1vn in F.ig . 25,  the motor element i s  
mo:..tnted o n  the r ear o f  t he mounti. :1g b a s e  b y  
s tuds ( 17 )  and spacers ( 15 )  through the base . 
The ma�net f rame ( 6 )  i s  supported on the l ow 
e r  s tud of t he breake r b y  spacers , and i s  at
tached to the motor e leme n t  by s c rew s ( 1) .  
An e xten si on ( 18 )  o f  the arma ture shaft ( 4 )  
pas s e s  thro u gh to the fro nt t o  o perate  the 
tripping equipment . 

The armature shaft ( 4 )  i s  suppo rted i n  
bronze bearing s  ( 8  and 1 1 ) which a r e  fa s t 
ened t o  t h e  p o l e  sho e s  ( 2 )  b y  b o l t s  ( 7 )  and 
stud s ( 12 ) . An e scutche o n  p l ate ( 1 9 ) i s  
mounte 1l on the front of the mounting base by 
s tuds ( 17 )  and to i t  are r i v e t ed t w o  p o s t s  
for t h e  calibration plate ( 32 )  and two stop 
po s t s ,  one o f  whi ch has an ad j u s ting s c rew 
( 28 ) threaded through it  to adjust the travel 
o f  th e a rrm t;1re in the no rmal position . The 
trip  l ever ( 3 0 )  i s  c la�ped f ir m l y  b y  s c rew 
( 3 7 )  and set  s crew ( 33 )  to the extended arma
tur e shaft ( 1 8 )  and s uppo r t s  the t r i p  r o d  
( 20 ) . A t r i p  f inger ( 2 1 ) i s  s c r e w e d  t o  
specia l  t r ip b a r  ( 23 )  which rep laces the re
gul ar trip b ar ,  and i s  free to move over the 
l ower end of the trip r o d  b e tween p r o p e r l y  
s paced l oc k  nuts t o  p e rmit suffic ient travel 
whe n  the b reaker is tripped by o ther devices . 

When current pa s se s  through the l ow e r  
stud in the n ormal d i rect i on t h e  a rma ture 
w i l l  tend t o  revolve counter-clockw ise ( look
ing f rom the fron t )  to force the tri p  l e ver 
( 30 )  again s t  the adjusting screw ( 28 ) . The 
cal ibrat i on spring ( 35 )  a l so norma l l y  holds 
the trip l ever aga inst the adjusting s c rew . 
But when the current passes through the low
er s tud in the reve rse dire ction the armature 
w i l l  t end to rotate c l o ckwi s e ,  away from the 
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adju sting screw , and when t he c a l ib ra t i on 
setting i s  rea ched i t  w il l  rotate in the re
verse dire cti on and l if t  the t r ip r od t o  
trip  the b reake r .  The stop post ( 38)  l imit s  
the reve rse rotation travel . A calibration 
plate ( 32 )  is mounted on po s t s  on the e s 
cutche on p late . The cal ib ration s crew ( 36 )  
pas s e s  through the s e  p o s t s  and i s  t hr e a ded 
through th e index p o inter ( 34 )  which is at
tached t o  the cal ibrat ion s pring ( 35 ) . By 
turning the  he xagonal h ead of the ca libration 
screw again s t  the c ompression spring ( 31 )  the 
reverse current s e t t ing c an be changed . 

The trip l e ve r  ( 3 0 )  i s  c l amped t o  the 
armature shaft s o  that the poten tial c oil  ( 3 )  
w i l l  b e  l ocated a pproximately in the vertical 
po s i tion w ith a somewhat l arger a i r  g a p  o n  
the trip s id e  when t he l ever r e se t s  agains t  
the a d j u s t ing s c rew ( 28 ) , extended approxi 
mate l y  1/16" to 3/32 " beyond the post . When 
rated v o l tage i s  applied t o  the p o t ent i a l  
c oi l ,  w ith no current pas s ing thr ough the 
breake r, and the c al ibra t i on s p ring is con
nected, there s hould be no movemen t o f  the 
armatu re i n  the t ripping d i r e c t i on . How 
ever , if any movement i s  d et ected ,  b ack off 
s l ight l y  on the a d j u sting screw to  increase 
the air gap to  the pole p i e c e  on the t r i p  
s ide . Ad j u st the j am nut s  on t r ip r od s o  
tha t the b reake r  w i l l  trip w ith l /32 " over
tra ve l o f  the trip fi nger , measu reJ at the 
trip rod . S l ight variatio n s  o f  the s e  a d 
jus tment s  may be neces sar y t o  i mpro ve the 
o perati on of the device . 

Any c hange in the adj u s t ing screw ( 28 )  
and the tripping l e ve r  ( 30 )  w i l l  affe ct the 
calibration o f  the re verse cur r ent d e v i ce , 
Thus the s e ttings should n o t  be changed un 
l e s s  faci l it ie s  f o r  c hec king c a l i b ra t i o n  
are a vailable . 

Becaus e  the p otenti a l  m u s t  n o t  dro p 
b e l o w  so% of norma l ,  the p o t e n t i a l  c o i l  
should b e  c onnec ted t o  a r e l i ab l e c o n s t ant 
potentia l s ource . 

PUSH TYPE AUXILIARY SWITCH - FI G .  26 

To give l ight indications for o pen and 
clo sed p o s i t ions of the manuall y  o pe ra t e d  
breake r a push type auxi l iary sw itch, sho wn 
in Fig .  2 6 ,  i s  genera l l y  mounted on the rear 
of the b reaker b a s e  to the r ig h t  and abo v e  
the l owe r s tud o f  th e r ight hand p o l e  unit . 
A l imited number o f  o ther o p e r a t ing fun c 
tfons may be accom odated by s imil ar auxiliary 
switch e s ,  s imi larly l o cated w i th r e ference 
to t he lower stud of o the r p o l e  u n i t s . A 
p lunger ( 10 )  o f  insu la t ing mater i a l  extends 
through the breaker b a s e  and engage s a bracket 
attached to l ink ( 3 0 )  Fig . 1 0 . One normal ly 
clo s ed a nd one normal l y  open set of c ontacts 
are pro vided , ( on e  t o  show the green l ight when 
the breake r i s  open , and the o ther to show the 
red l ight when the b reaker is closed ) . Fig . 26 
shows the s w itch in the c losed positi on of the 
breaker . 
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The contact bracke t s  ( 6  and 7 )  w i th 
s tationary c ontact s  and b ind ing p o s t s a r e  
mounted on a molded ba se ( 5 ) . The plunger ( 10 )  
pas se s  through o n e  part o f  the b a s e  a n d  a 
guide ( 14) , s crewed to the end of the plunger, 
pas se s  through the other part  of t h e  b a s e .  
Two movable c ontact �trips ( 1 2 )  move over the 
square s ection of the guide and are separated 
by c ontact spring ( 13 )  whi ch maintains a d 
equate pres sure against the s tationary con
tact s . Spring ( 1 1 )  normally holds the con
t ac t s  and plunger to  indicate open position of 
the b reake r . 

The mol ded base ( 5 )  i s  a ttached t o  the 
bracket ( 2 )  by s c rews ( 4) and the b racket is  
attached t o  t he breaker base by s crew s ( 3 ) . 
An i n su la t ion barrier ( l )  is fastened bet'Keen 
the base  and b racket and extends upwards for 
protection from the breaker s tud . 

ROTARY TYPE AUXILIARY SWITCH - FI G .  - 27 

The rot ary t ype auxi l i ary s w i tch i s  a 
type SB-1  swi tch a nd i s  u sed on e lectrically  
o pera ted breake rs and on  manual l y  o pera t e d  
breakers when more auxi l iary functions are re
qui red than can be taken car e of by one or 
more push type auxiliary sw itches and where 
space i s  ava i la b l e  for mount ing a r o t a r y  
swi tch . I t  i s  genera l ly mounted on the front 
of th e b reaker base  di re ctly b e l o w  t he o p 
erating mechanism and i s  connected to a lever 
( 17 )  on t h e  cro s s  b ar by a rod and crank on 
the r i ght hand s ide of the switch as shown in 
Fig . 27 . The number and arrangement of stages 
are d e te rmined by the auxi liary functions de
s ired and character of c i rcuits to be contro ll
e d ,  such as  remote tripping, indicating lamps , 
b e l l  alarm, contr o l  c ircuits ,  interlocking of 
breake rs , e tc . 

Thi s auxi l iary sw itch i s  a cam operated 
mu l ti -c ir �uit  rotary switch w ith a cover o f  
insulating ma terial provided with insulating 
put s . I t  i s  provided w ith " a" and " b "  c on 
tac t s , an " a "  contact being one that is  open 
when t he b reake r  i s  open , and a " b "  contact 
being on e tha t is c lo s ed when the breaker i s  
o pen . An intermed ia te " a1 " position , which 
c l o s e s  b e f o re the r egular "a" contact c lo s e s ,  
is  neces s ary in o rder tha t these p articular 
c on ta c t s  c lo se b efor e  the mai n c on t a c t s  o f  
the breaker are c lo s e d .  The angular place
ment o f  the c ams on the shaf t , in s te p s  o f  
15° , i s  impo rtant to  obtain t h e  proper seq
uence for breake r  operation . 

For deta i l s  of const ruct ion a n d  m a in 
tenanc e o f  the r otary t ype auxiliary sw i tch 
s e e  I n s t ruction Book GEI -18080 . In general 
a square s h�ft ( 6 )  e xtends through the unit,  
the l ength de pending u pon t he numb e r  of  
stag e s  u s ed . Each s tage o f  th e swi t ch has 
one c am ( 5 ) and two sets  of switch contacts, 
as semb le d  a t  r ight angles of the shaft . The 
cam s imu l taneou s ly open s or c l o s e s  b o th 
swi tch c on tacts o f  e ach s tage . Both sets of 
swi tch conta c t s  are in series to  provide two 
breaks i n  each c ircuit contro lled . The cam 

- 30 -

bushing ( 4 )  fi ts o ver the squared sha f t  ( 6 )  
and has 24 external teeth wh i ch fi t i n t o  
corr e sponding 2 4  internal t e e th o f  c am ( 5 )  

( , to al low steps of 1 50 p l a cement w i th r e 
ference to i t s  s etting o n  t h e  shaft . 

I n  Fig . 27 , wi th the swi tch in the open 
po siti on o f  th e breake r ,  t he c rank ( 7 )  i s  
appro xi mate l y  in t he ho r i z o n  ta l p o s i t i on . 
S tage 1 ,  next t o  the crank end, has its con
tact s  o pen w hi ch are de s igna t e d  " a1 " b e 
cau se i t s  cam i s  advanced 1 5° ahe ad o f  the 
cam o f  the r egular "a" s tage in c l o sing . 
S tage 2 has c l o sed c ontac t s  which a r e  d e 
signated " b " . S tage 3 h a s  i t s  conta c t s  
open which are regular "a" . When the b reak-

( 

, 
er c l o s e s  the crank i s  rotated 600 counter
clockwise  ( l oo king a t  the c rank e nd ) and 
the c ontacts take t he opp o s i t e  po s i t ion . 

By changing the po s i t i o n o f  the cam 
( 5 )  on the cam bu shing ( 4 ) , which fi t s  over 
the square shaft,  any s tage c a n  b e  cha nged 
from " a "  to  " b "  or any d e s ired intermediate 
pos it i on .  Howe ve r ,  if change s  are required 
in the operating s equenc� of the auxi l i ary 
swi tch refer to the s ec t i on o f  I n s t ru c t ion 
Boo k  GEI - 1 8080 headed " Ad j u stment " fo r d e 
tai l s  of procedu re . The c am a rrangement i s  
given in Fig . 27 but i f  t he s w i tch i s  t o  b e  
di smantled a s ke tch should b e  made sho wing 
the c am p o s i t ion of each s t age before it is 
remo ved . 

BELL ALARM DEVICE - FIG . 28 

This de vice uses  a p u s h  t yp e  sw i t ch 
o pe rated b y  t he hand trip r od on the break
e r ,  an HGA relay ,  and a " b "  c o n t a c t  on the 
breake r auxi l iary sw it ch .  It is d e si gn ed 
to provide a means o f  s i l en c ing the b e l l 
alarm whene ver th e b reake r i s  automatical l y  
tri pped and t o  prevent the be l l  from ring 
ing when the breake r is manua l l y  t r i p pe d .  
I t  i s  mounted on a fl ang e d  s u p p o r t  ( 16 )  
which i s  attached to  the 1 e f t  s id e  o f  t h e  
left pole  unit f rame b y  s c rew s ( 2 )  in the 
same l o cation as  the "Manual Trip" Fig . 16 . 
A w iring diagram i s  a l s o  shown in Fig . 28 . 

When the b reaker i s  t r i pped automa t i 
cally  a " b "  contact of the aux i l i ary switch 
is c lo s ed ,  which rings the bell  alarm through 
the nor;nally closed con ta c t o f  the HGA 
re l ay .  Then when the han d  t r i p  b u t ton i s  
operated the normally open c on t a c t s  o f  t h e  
push type switch are cl osed t o  c l os e  a cir
cuit thr ough the relay c o i l . Th i s  o pe n s  
the norma l l y  c losed c ont a c t s  o f  the  re lay 
to open the b e l l  c i rcui t .  At the same t ime 
the norma l l y  o pen c ont..icts of t h e  r e l ay are 
c l osed which seals  t he re la y i n  thi s p o s i 
tion b y  energizing the c oi l  thr ough the 
c l o sed "b" contacts of the auxiliary sw itch 
and the r elay c ontact s which have j u st been 
cl osed . This s il enc es the b e l l . 

When the br eaker i s  t r i p pe d  manu a l l y  
b y  the trip r o d ,  the normall y open contacts 
of the pu sh t ype switch w i l l  b e  s imi l a rl y  

( 
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B E L L  ALARM DE VICE 

clo sed as above s o  as t o  e nergize and seal  
in the relay and open the b e l l  a la rm c i r 
cuit be.rore the b reake r i s  o pen ed, even if 
the "b"  c ontacts of t he auxiliary switch are 
clo sed a.rter the b reaker opens , as  described 
below . 

A two c i rcuit {lU Sh t ype s wi tch ( 4 )  i s  
attached b y  s crew s { 20 )  to a t'langed support 
( 16 ) . A plunger ( 19 )  is a t t a ch e d  t o  the 
switch whi ch c lo s e s  the n orma l l y  o pe n  con 
tact s  when pu sh button ( 1 4 )  i s  o p erated by 
finger p re s sure through a h o l e  i n  t he s teel 
front enc l o sure . An a d justing s crew ( 18) in 
block ( 17 )  which i s  attached t o  rod ( 10) re 
gulates the d is tance the p lunger i s  moved in 
order to proper ly c l o se the a foresaid c on 
tacts . A s top ( 7 )  i s  w e lded t o  the support 
( 16 )  to  prevent t oo much movement o f  the rod 
when the push botton i s  o perated . Spring ( 11 )  
wi l l  b ring the r o d  and pu sh bo t t on t o  the 
norma l p o si ti on a .rter being pre s s ed t o  the 
rear in o pe ra ting t he push type s wi tch . A 
similar spring pushes th e p lung e r  forward 
after pre s sure on the pu s h  b u t t on i s  r e 
leased and the b e l l  h a s  b e en s i l enced o r  
when current h a s  b een pre vented .rrom reach
ing the bell in the e vent t he b r e a ke r  i s  
tripped manual l y .  

TYPE ALF-2 FIELD SW ITCH W ITH D I S CHARGE 
CONTACTS 

The type ALF-2 .t'ield switch w ith d i s 
charge con tacts , Fig . 29,  i s  u s ed for the 

control o f  generator shun t f ie l d  c i rcui t s . 
I t  c onsi sts of a regular non-automat i c  two 
pole type AL-2-75 o r  AL- 2 - 1 00 w i th fi e l d  
di scharge co ntact s  p laced be twe en t he t w o  
main poles  of the rield s w i t ch .  The d i s 
charge con tac t s  are cl o s ed and o p e ne d  b y  
a selr-contained mechani sm c onne c ted t o  
the o perating m eCh ani sm o f  the field swi tch . 
The d ischarge contacts are operated and con
struc ted, a s  d e scribed b e l o w ,  to c onne c t  a 
discharge resistor a cro ss th e shunt .t'i e l d  
terminals wh en the .t' ie ld swit ch o pens the 
field c ir cuit . The connec tion of th i s  r e 
si stor preven t s  a h igh indu ced v o l t age a c 
ro s s  the field terminal s caused b y  the rapid 
col lapse o f  flux in the magnetic c ircuit of 
the shunt field.  

FIELD DISCHARGE C ON TACTS - FI G .  2 9  

The field discharge contacts, Fig . 29, 
of the ALF-2 fiel d  swi t ch c on s i s t  o f  an 
upper stud ( 7 )  with a silver alloy c ontact , 
a l ower stud ( 1 1 )  both mounted t hrough th e 
bases of b oth t he f ield Rw itch and t he d i s 
charge c onta c t s ,  a c ontact lever ( 34 ) , piv
o ted on pin ( 27 )  in t he frame ( 23 )  and an 
o pe rating mechani sm . The contact l e ve r  
i s  connected to t he l ower s tud by fl exibl e 
connection ( 12 )  and has a s i lver a l loy con 
tact a t  th e to p  whi ch regi sters wi th a s im
i lar co ntact on the u pper s tud . The c rank 
( 14 )  is o perated by o perat ing rod ( 20 )  and 
coupling ( 17 )  which are c onne c t ed by pin 
( 18 )  with the opera ting mechani sm . Thu s 
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-33-
when the mechani sm opera t e s  to o pe n  the 
field circuit the discharge con t a c t s  w i l l  
positively c l o s e  before the conta c t s  o f  
the fi"eld swi tch o pen . The c l o s ing of 
the se contact s  connects th e d i s charge re
sistor dir ectly acro ss the t e rmin a l s  of 
the shunt field to di scharge the indu c ed 
high v ol ta�e in the fie ld , a s  shown i n  the 
accompanying connection di agram . Fig . 29 
shows the discharge cont a c t s  i n  th i s  p o s i 
t ion . 

When the main conta c t s  o f  t he field 
swi tch cl o se ,  the s pring rod ( 26 )  i s  pulled 
forward through pin ( 32 )  in the c o ntact 
lever a�ainst the pres sur e  of c ompre s si on 
spring ( 30 ) . But before th e l o cknu t s  ( 33 )  
engage the pin, the catch ( 28 )  eng ag e s  
rive t  ( 29 )  also i n  t he c on ta c t  l e v e r ,  and 
draws the contact lever forward to open the 
contact s far apart . Then, as  the l ower end 
of catch ( 28 )  rides o ver the kick-off screw 
( 22 )  as a fu lcrum, the c atch disengage s the 
rivet ( 29 ) and the spring rod ( 26 ) ,  now 
{IUShed to the rear , al lows compre ssion spring 
( 30 )  t o  force t he c ontact lever in the c l�s
ing direction . The c ontac t s  do n o t c l o s e 
because pin ( 32 )  i s  s topped by the locknuts 
to keep the co ntacts apart 1 /8 of an inch . 

Then 'i'hen the main c on t a c t s  o f  the 
field switch o pen, the sp ring ro d and lock
nut s  move to the rear to c lose the discharge 
swl tch c ontact s .  

An arc chute encl oses the contacts w ith 
a barrier ( 1 )  and pole p i e c e s ( 2 )  on e ach 
side and supported to the f ield switch base 
by support ( 3 ) ,  r ivet s ( 4 )  and s e l f- tapping 
screw ( 5 ) . A magnet ( 8 )  i s  su p po rt e d  b e 
twe en th e  barriers b e l ow the u pper s tud ( 7 )  
b y  r ive t ( 9 ) . 

The f irst  ad justment consi s t s  o f  len
ening or shortening operating rod and c oup
ling ( 17 )  s o  that the di s cha rge contacts on 
contact l ever ( 34)  and upper s tud ( 7 )  o pen 
just b efor e the mai n con tac ts of th e f ield 

- swit ch c lose . 

The s econd adju stment c on s i st s  o f  
jus t in� the kickoff screw ( 22 )  so that 
catch ( 2 8 )  di sengages riv e t  ( 29 )  j u s t 
for e t he field swi tch i s ful l y  c l o sed . 

ad 
the 
b e-

fhe third adjustment co n s i s t s  o f  ad
justing the l ocknuts ( 33 )  on spring rod ( 26 )  
unti l the co ntacts of the d i s charge switch 
are 1/8 of an inch apar t whe n  t he f i e l d  
switch i s  fu l l y  c losed . 

DIAGRAMS - FIGS . 30 and 3 1  

Figs . 3 0  and 3 1  show t y p i c a l  dia gram s 
for e lec trica l ly operated AL-2-75 and AL-2-
100 breakers . 

The standard arrangement f' or direct 
current circuits is  to have v o l tage c o i l s  
connected solidly t o  the nega t i v e  b u s  f\ r  
l ine , i f  pos s ible . 

R ENf: W Al PARTS 

When ordering renewal parts addre ss the 
nearest Sales Of'fice or the General Electric 
Company, specifying the q uan t i t y  required 
and describing the parts by catal ogue num 
bers a s  shown in Renewal Part s Bul l e t in . 

In the ab sence o f'  a Renewal Parts Bul 
letin the d e s cribed parts should be referred 
to b y  giving the c omplete na m eplate data of 
the cir cuit breaker or a c c e s s o ry ,  and re 
ferring to part numbers and f i gure numbers 
where i l lu strated in thi s i nstruction b ook . 

I f'  s e veral pa rts are de si red a s  an a s 
semb l y , re ference should b e  m a d e  t o  e ach 
part with instruction s  to shi p a s s emb l e d .  
I f  a part has not been giv en a part numb e r  
i n  any o f  ·the figures i n  t h e  i n s tructi on 
book, it shoul d  be referred to as being be
tween or ad j acent to parts w i th numbers . A 
SKe tch gi ving approximat e s i z e  and s ha p e  
would b e  h e l pful i n  s ome c a s e s . 

S pare part s which are furnished may not 
b e  identical with the original parts since 
change s  and improvements are made from time 
to t ime . Howeve r ,  parts which are furni shed 
wil l  be interchangeable w i th the original  
parts with n o  extra work for re plac ement 
beyond that required to instal l parts ident 
ical . I f  additional w ork o r  caution i s  re
quired, c omp l e te ins truct ions will accompany 
the parts . If ident ical part s t o  the orig
inal parts are r equired the order must state 
that they are to be identical • 
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T YPICAL CONNECTION DIAGRAM 
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LIST OF ABREVIAT!ONS 
a- AUX. SW. CONTACTS OPEN WHEN BREAKER CONTACTS ARE OPEN . .b - AUX. SW CONTACTS CLOSED WHEN BREAKER CONTACTS ARE OPEN. e & f  • CUT · OfF SWITCH CONTACTS CLOSED BY CLOSING MECHANISM 

(" e"cLOSES BEFORE ".f") OPENED SIMULTANEOUSLY WHEN 
MECHANISM IS FULLY CLOSED. 

X ·  CLOSING RELAY. 
� • CUT · OFF DEVICE. 
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T YPICAL CONNECTION DI AGRAM 
FOR MOTOR OPERATED BREAKER 

FRONT VIEW 

LIST OF ABBEVIATIONS 
a- AUX. SW. CONTACTS OPEN WHEN BREAKER CONTACTS ARE OPEN b - AUX. SW. CONTACTS CLOSED WHEN BREAKER CONTACTS ARE OPEN. e & f . CUT · OFF SWITCH COf:ITACTS CLOSED BY CLOSING MECHANISM 

(" e"cLOSES BEFORE S"l OPENED SIMULTANEOUSLY WHEN 
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