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POWfER CIRCUIT IREAKfEW1S 
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Box Ba..rrLer 

FIG. 1 I"f.AGNE-BLAST BREAKER ARRANGED FOR 
USE IN AN MI-6 METAL CLAD Eq,UIPMENT UNIT. 

Solenoid 
Mecna.ni..sm 
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MAGNE-BLAST AIR CIRCUIT BREAKERS 
TYPE AM-S-100 

AM-5-150 

These iHslmctions do 11ot purport to cover 
all details or van'ations in equipment Hor to 
provt:de for every poss£ble contingency to be 
met i11 conaecti(m with �>nstallation, operaUon 
or mahztaHance. Sltottld furtlicr information 

be desirid or should particular problems anse 
which are not covered suffict'ently for the purr 
chaser's purposes, the matter should be re­
ferred to the General Electric Company. 
OENERAL INFORMATION 

The Ma..gne-Blut Air Circtti t �reaker 
shown in Fig. 1 is a triple pole single throw 
breakor with integral operating mechanism 
and is arranged for application in Vertical 
Lift Metal Clad Switobgear. 

Thes& breakers are aTailabla in"" 600, 
l200, and 2000 ampere current ratings and 
are designed for application at a 111aximu.111 
circuit voltage or 5000 volts. Within the 
published intorrupting current range, the 
AM-5-lOO Breaker has an interruptinc capac• 
it7 or 100,000 KVA and the AM-5�150 Breaker 
has an interrupting oapaoity o� 1�0,000 KVA 
on a duty cycle ba sis consisting or two clos­
ing-opening operations with a time interval 
of 15 seoonda between tbe= .  
OPERATING CHARACTERISTICS 

The Breaker-Meebanis= combination 1 e 
designed only to� eleotrical closing and 
tJ1e �rdntenance Closing LaTer is auppliod 
only for use in �&king adJustments. NEVSR 
ATTEMPT MANUAL CLOSING 'WITH T!IB BREAKER IN 
SERVICE, for under eucb. conditions sut!'i­
oiont nloeing force ond speed cannot ba ap­
plied. 

The Ms-7.A. solenoid mechanism is trip 
tree and will opera t e !Satisfactorily oYer 
the at1111dnrd ranges fo r- closing and tripping 
voltages disoussod lator under CONTROL. 

When tho solenoid coi l is energized, 
the armature ( refer to Fig. 3), carrying the 
cl CtHilllt. link is pulled down un ti l 1 t is 
sLoppert by tho pole piece. A s pr ing main­
tains engagement between the c l osi ng link 
al'¥1 ro l ler bearing or the operating crlu'lk 
which is rotatod to close the breaker. The 
breaker h held in the fully closod posi-

tion by the over canter position of tho com­
pression toggle. The coil ie de-onergi?.ed 
by the relay nctuated by the cut-off switch. 

\oihen the trip coil is energized, the 
trip nnnature is roovad upwl\rds rotating the 
trip shnft which releases tho trip hammer. 
Tbe trip hammer strike& th.e clo!ling link 
forcing 1 t oft the roller be ar in� of the 
operating cran� �llowing the opening &prings 
to rotate the crank and open the broaker 
contacts. Tbo stud strikes th� reloa.se spring 
to break the oomprossion toggle allowing the 
resetting springs to raise the arma ture and 
reset the mechanism. 

In case the trip coil ill energi�ed while 
the breaker is closing, the t ri p hammer 
strikos the closing link forcing it off or 
the roller Dearing of the operating crank 
allowing the breaker to op en .  The mechanism 
!mediately reset s when the so l e n o id uoil 
ia de-ener-gized by the co nt rol relay. 

�ben the breaker is tripped under load 
or short circuit conditions, the opening 
springs act to swing tho oontaot arms down .. 
ward, parting first the pl:'imary oontaots, 
then intermediate contacts, and then the 
arcing oonta ot s . Magnetic forces of the 
Blowout Coils, together w ith an air stream 
rrom the "Dooster� drives the a�o rrom the 
�ntaots out along the diverging Arc Runners 
into tbe. "Interleaving" arc chute. The 
tapered rins tbat project alternat�ly from 
tbe two opposite inner s�rfacea or the chute 
deflect the arc into a graduall1 deepening 
serpentine path. This lengthening and eon­
sequent cooling action rapidly increases the 
411leotrioal resistance of the arc to oause 
interruption. Hot exhaust gases are cooled 
while paui.ng through the Muffler at the end 
or the al"c obute, An easily removo.bl e Box 
Barrier eno�ses the interrupting un1ta, pro­
viding insulation between phnses and from 
each pb.tue to t.he grounded frame. 

CONTML 
For electrical operation, control power 

=aY be from eithe r 11.n alternating or d1 reot 
current source. In tlle caso of alternotiug 
current , it. is necessary to use a �Jopper 
Oxide neotifier tu suprly the dire c t current 
requi!"ed by tho c l os ing coil. 

Operating rang o a are given on the me­
chanism namcpluto. Ot'dinnrily, standard 
range a apply and a ro as r o 11 ow s : 
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Nominal C l Of< i.ne; Tri Pll ing 
Vol togo R�<n.::e Range 

J 25 V .DC. llO-l:lO V.DC. 70·140 v.oc. 
250 Y.DC. 180-�UO V.DC. 140-280 V.DC. 
zao v .Ac. 180-240 V.AC. 180-240 v.oc. 

Each. breaker' is carefully inspaotod 
IIJ'ld paoked by "orkmen experienced in the 
proper h.Qndlin:� und pt�ck1ng of elaotrical 
equipm�nt. l:nmedintely �pon receipt of a. 
circuit broa�er1 an oxaminat1on should be 
Jtlt\de t'or any dMI��>P:e sustainod during sbi p­
ment. lf injury or rough handling 1• &vi­
dent, a da1111tge olaitn shoulll be rued at once 
with the tran�portation oomp�ny nnd the 
ne�rast General Eleotrie eo�pnny's Salea 
Office enould be notified promptly. 

UNPACKING 
The �reaker should be remov�d from the 

· Ol'll.ting with surfioient care ao thtlt. no d8.111-
11.18 will result rrom rough llandH� . It fN­
�uently h�ppens that "loose p�rta nssooi�­
ad witb tho apparQtus are included in the 
crate. C�re ahould be taken to �ake oert•in 
that these parts are not overlooked. 

Arter the brellker haG been l'er!IOYad rrom 
the orating, the brace and steel hooks bold• 
in; the Box Barrier in position should be 
romoved �&nd discllrded. The rad painted hex. .. 
head shipping bolts holding tbe to� or the 
box barrie� to -tho trame aboul d  bo replaced 
by the Thumb Screws 1&8 shown in Fig, a. 
STORAGE 

It is adv:hable that the broaker b�t aet 
up immadiately, but ir it must be stored, it 
shoUld be kept in a oleo.n dr:v place, 1're e 
from corrosive gKses or fumee, During oon• 
atNOtton work, partiou.le.r ca.re l!lhOuld be 
taken to rroteot. thh apparatus rro!ll 111011• 
tur6 and ooment duet as this combination hal 
very corrosive effects on �any parts. All 
�achined parts exoe�t those on the contacts 
Rhould be coated witb heavy oil or grease to 
prevent NlSt.1ng. 

INSTALLATION 
Outlino, �iring and all othe� dra•inga 

relatin� to dimensions, electrical oonnec• 
t1on�, ond control should be on 111\nd IIQ that 
points in quution are t"eadily settled as 
they nrise. Ueforn nny instnllaLion work ia 
!.lone, oonNult t.b.cs" uruwins;a .,.nd the In­
struction Book for tho �Hatal-�lud Switch• 
gear" typo HI -tl, GEI•I>2fW, 

T�e oomplote Dreaker �nit has alrendy 
bAen assembled, adJutted, inspected and 
tested Bt the factory in occordanoe with tho 
detailed. udJU!itment.s given h. ter in thi& 

book. It is posstble, however, that unus­
ually rough nundli.ng or transportntion m<\y 
have c�used some looseni� or disturbance or 
the 1\ppa.rntus to worrnnt ii rachocking and. in 
somo cases, re-�djustment. 

lloforo proceeding, the folloWing pre .. 
caution� Qhould be noted. 

PRECAUTIONS 

Hake certain that all control circuits 
have been de·energized. 

Never work on a olosad breuker with• 
out bl ock ing to prevent tr:l ppin�. 

CONTACTS 

\rlitll tbe braaker alosed, the t.op 11ur• 
faoe of the primary conte.ot fingel"s (Fig, 3) 
should be horL7.ontnl. This oan be adJusted 
by the op eratinr rod adJ�sting screw ehown 
1n F�g. 3. The travel or the prtmary con­
tact f:ln�ers sboultl be :3/16" ± l/32" and onn 
be u.djusted. by the pl"imary rtncer Borewe 
whicft sbould be wired arter adjustment. �e 
41atanoe between the prtm.ry block and fin­
gere With the ar�inp; tip Juat in oontlict thould be 1/2" to 9/1.6" wbioh can be s.d­
justed by the oontaot .,_d�tutin.r; ISOl"SW whiob 
is shown in Fig. j. 

'l'he contl'lct bla�es thould b.ave 40 '-O 
�0 inoh-pounda to�u• when the blade is in 
a borizontal position. r.bi• can �e ad�ust• 

· ed bf tigbten�n& the blade prt•aure adJ�st• 
ins screw (Fig. 3) and lo�king it in place 
with a oottel" key. 

TRIP !il!XMANISH 
'l'o cheolc the a4Justlllent. or the trip 

l!leohaniSCD close the bl"eaktr" part way attu 
trtp. Then resot the IDQcQ�isM e\owly -itn 
tne operating bandla until the trip hammer 
1s · dlrectly under the oentar of th�.> trip 
Shaft with the trip plate eztensions in tha 
�iaed position. Tha elearQnce between the 
trip hammer and trip shaft should be 1/32� 
% 1/64" wtliOb can be adjt.nhd by shilllm1ni 

witb •aah$ra b�tween the trip rr�me and the 
solonoid frl4l!le. 

�ith tbe breuker closed, adJ�at the 
tower stop sorew so th�&t the trip shaft has 1/J:Z" to l/16" llap on the Ct\tch or tne t1•:lp 
hammer. Lock this screw tightly. Ir nec­
ussar,, bend tho plat�.extenaion over each 
firing pin so thQt it clears the tirin� pin 
by 1/lU" to 1/9" when the trip plDte reRts 
on the l o�er stop soraw. then adJust tho 
upper stop sorAw so th�t the end of the trip 
plute raises 1/8" to 1/4" above the firing pina wben nt tho tor or thetr strokos. Lock 
the UJ'per atop acrow tightly. Now ro.ise 
each o.rmature Aoparatolr by hand to tho 
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limit of their �t:-okc and 1)1� Hur·o tl1c:r �<111 
eQOtl rutute tho trip Rhaft f�tr cnOllgh to rc� 
louse the trip hummer catch. llo not remove 

the trip shuft when mnking udju9tments. 
\.'ith the brenkor in tho open position, 

ti1ore should be l/la� to 1/B" clearance be­
t�Aen the trip shaft nntl tho trip hnmmer. 
Tb1� adjustment is obtained by turning the 
t'llo 111ct scre'll's on the short 11rm or the trip 
ba11:Jl'l<"l' Jn or out as required. ThP- lock m1ts 
HbOUld be tightoned after this UdjugtmQnt iS 
made. 

CLOSING MECRANISM 

\lith the armature in the fully c lo sad 
�osition, the olos1rtg toggle �4p��tg. 4) 
(27--Fig. 4) should be t'ru to snap over 
cen ter 1/8" to 3/Hi". Thia cun be adjtuted 
b7 chan�ing the position or th e  adju sting 
stop {5-Fi�. 4) and by changing the numb er 
of' shims ( 18-Il':l.g, 4) between the armature 
$-nd polo piece. 'With the a rmo.t 1.1 r e in the 
�pen poBition, the operating crank (29-Fig. 
4) shQUl.d be a g $.1nat the 'burrer stop �30-
Fig, 4). The buffer stop (32-Fig. 4) should 
be adjusted by addin� or remo ving s hims to 
�ermit un�estrained motion or closing link 
{25-Fig. 4) over roller bear-ing a. t"" end of 

operating crank. 

A looking wire is provided to prevent 
the eloaing link from moving orr of the roll­
er baaring . In caso of any excessi v e Yi­
bration causing the link to ro 11, tbe book 
on the link enga.gee the • i r e and th e link 
is held in placo. 

On a normal opera ti on of' tha so l eno id 
the link operates •ithout touching the wire, 
but if the mechanism overtravels, the clos­
ing link may strike the wire c au s ing it to 
b9nd or brelt.k. A check should be made to 
see that the four bolts are tight mnd shims 
ehould be added or r emoved to allow the 
holding toggle to snap over center 1/S". 

SUMMARY OF ADJUSTMENTS 

l. Prima�y contact finger travol � 3/16" 
:t 1/32". 

2. Distance between primary block and 
r71ngers, arcing tip11 ju11t in o ont nct 
1 2" to 9/16". 

3. Contact blade torqu o - 40 to 60 inch­
pounds. 

4. Toggle di st ance - 1/S" to 3/16". 
5. Tripping mechanism Qdjuatments. 

a. Cle��ance between trip hammer nnd 
trip $haft ro.ised and trip hammer 
under c enter of trip aha!'t - 1/32'' 
:t 1/M", 

-3-
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b. 

c. 

tl. 

e. 

Lap of trip sh:-d't on tri)"l hommet· 
catch � 1/32" to l/16". 
ClearancG between firing pin and 
trip shaft extension, both in low­
aroa position - l/lG" to 1/8�. 
Clearance between riring pin �nd 
trip shaft extension, both in raised 
position .. 1/S" to l/4". 
Clearance botween trip hammer 11n<i 
trip shaft with breaker open ft 1/10" 
to 1/4", 

ACCESSOIUES 

For information and instructions par· 
iaining to nceessories sttch t\9 relays, recti­
fiers, undervoltage de vice s, and time de­
lay trip coils ref'er to the instruction 'boolc 
or the device in question. The num ber s of 
instruction books llnd renewal p11.rts bulletins 
'Ifill be found on the nameplato of the dovioe, 

MAINTENANCE 

Tb.ese breakers !lhould be inspootod every 
six months or more often depending upon con­
ditions. The arc chutes oa dl pb.ues sl'lO�o�ld 
be removed and the oontaots , arc runners and 
arc chutes inapeoted f'or excessive eros1on. 
Arcing contacts, arc runners and aro chutes 
need not be replaced unless more than l/lo� 
t.hioknass of' th e material h a s been e roded 
t'rom tne surface .  The chutes may be rsmoved 
br removing the supporting bolts (Fig. 2), 
loosening tbe two upper coil bolts (Fig. 2), 
and looaaning the lower bolt on the second­
ary coil. connection (Fig. 3). The chuto can 
then be removed, le�ving t he upper blowout 
coil assembly on the bushing, With the nro 
obutes orr, the condition or the ru nner�, 
oontaots and arc chutes can be determined, 

Soa.le formed over the surtaoe or the 
ohute muat not be rBmovod, but loose soale 
oolleoted in the muffler should be removed. 
Crank$ which have formed in the fins of the 
are chute �re to be expecteu in caramio ma­
terials of this tYPe which are subjected to 
severe beat. These cranks do not i nterfere 
with the operation of the device in any way 
and should be disregarded. If the ohu te 
has had any mechanic al injury such aa drop­
ping or accidental striking of the fins 
whioh b.as resulted 1n aotu�l breaking off 
of co�ple�e fine, replacement of the ohuta 
is necessary. The insulation parts on tho 
breaker shOt.lld be kept OlBKn fl.nd dry. .Lf 
tbe aro chutes show signs of moisture dur­
�ng any or tboso inspections, he�ters should 
be insta llod to insure dryness. 

The surfaca or the b ushings should be 
smooth and unsoratohe�. If the insulation 
surface or the bushing sho�ld become dum�ged 
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(inside or outsitle the brcnker) the sur­
face should b� well cleaned, then retouched 
"'ith either 1170 clear varnish, or l�ll� 
(clenr) or 1210 (brown) Glyptal• Enamel. 
Atlo• to dry tHlrd and smooth. 

In the case of replacement or contact 
bla<le as!lombly, the silver rin�s on tho eon­
ta ct blade and bushing should be lubricated 
with Snccny Vacuum �rease EF-323 or equivn• 
lent. 

1. Keep the mechanism free of all "�ritty• 
deposits, an� reasonably cle�n or ftlin­
tr� or dust-like subatancaa. 

2. Make reguhr i.n&pectiont to ue that 
t.b.e meobanislll 1 s adJu sted properl1 and 
tnat no defects have aevelope�. 

3. In the cnse of time delay current t�ip 
mechan1ama, re�ova old oil fro� d�ab­
pots, flush with some non•oorroaive 
cleaning nuid1 sucll a1 carbon·t.etra­
Chlotoide and rer111 wU.h rreab daahpot. 
oil. thia abo�ld be done at intervals 
dependent upon the oondition• or in­
stallation, b�t never leaa frequent 
than once in six mcnth1. 

.. 
4. In tbe event tbat tbe �ecbaniem fails 

to operate properl7: 

A· Cheek applied volt.ag, with that. given 
on the meobaniam nameplate . 

a. Check toto burned out coila or loo se 
eonneoUotta. 

C. Look tor- b1nd11'1g 1n the me onani sm 

-4-
which mny be onused by bro�an, bent 
or dirty pnrts. 

D. Cbeck tbe adjustments or all the 
mechanism parts against these given. 

5. LA.Ibrica t.ion: 
The varioua parts of tne mecbanism are 

lubrJeated at the ractor1 in tbe following 
manner. 

A· All main bearings a�oh as operating 
c��nk, olo�ing link, tripping hammer 
and manual closing crank, with G.E, 
LYbrtcant ��ORlC (�b�iplate illO), 

a. Operating crank aooller bearing with 
O,E, LUb�icartt D50H10 (#SC-�18 from 
Standard 011 Co, or P&nnlflYania). 

c. Finished. aurracea and bearings or 
trip 1baft, hardened end or taoip­
pin' bammGI" and. inUd.e or closing 
link with Ru•t Ban 347 troe Stand• 
a� 011 compan7 ot New Je�sey, 

It 1a reoommended that these lubricant• 
or their e�u1Yalent be used duriftg mainten• 
anoe at 1eaat once a 11ar. 

For rene •al path retero to Rennal. Parh 
B�lletin GEG-4422. Vben or4erin&, addre•e 
t.be neare•t. salee ottioe ot the Oeneral 
Eleotl"io Comp&ny, apeoitr \be quantity, de• 
soroibe t.he parte and &ive all tbe intorma• 
t.lon that apJ'UI"I on tbe nallettlate. Also 
&1Ye the requisition number �n4er Wb1cb the 
t.Nilktrl •ere

. 
purcbaaed. 1t it 1• anUab le. 

• Registered Tra4.-1Urk of Qeneral Electric COmpany. 
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Li..fhng Eye,:) 

Muffler 

F�/:617-391-0697 PAGE 8 

Ar-c Chute 
Su.pporti.nq Bolt 

�Upger Col.L 
-Bolt5 

FIG. 2 ARC CHUTE END OF MAGNE-BLAST 

BREAKER WITH BOX BARRIER REMOVED. 
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FlG .. 3 
MAGNE-BLAST AIR CIRCUIT BREAKER lYPE AM 5-100 & 5i50 

SHOWN fN CLOSED POSITION 
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DRilllNC PLAN 

SOLENOID MECHANlSM FOR MAGNE -BlAST AIR. CIRCUIT BREAKER. 
AM 5-100 & AM S -150 !»tOWN IN Cl.OSED POSmON 

1 M.inuc!JI Opuuting Hd.ndl« 9 Hamm...- Spring:. n Soknoid� :2.5 Clooing Link.. 
-z Mec h.ano �., Cover 10 Clo5<'>9 Link. !>pring5 16 St.O<n for A.r-rn.e.lunz U. '!rtud fur Rdct<C>a Spring 
3 Au,.iliar� Swd.ch(O �)t;, lnO;c:.:sro- 11 R;cr:o.no""g Arm � t-\4omrn.u- B Pol4�� %7 M�i.oal Clo:.Ong t..ink. · 
4 M<VIu<ll Clo=.ing Cra<1k. l2 £JaY. Pot W C�g Botton\. Pl<ll'" 18 .spn.ng for- T09«t" R•l�= 
S Adju�ta.blct �p forO�ng Toggle 13 E.-o:.r"9ency Trip Rod :u Opllnini;J � t9 Opcrrati.ng Cr.,._n�<_ 
6 1 npp.n.g Harn,..,�r . l'i Cover Mou•ning Botts Z'Z Mountin<J Bolb fur Sol�oid �ing 30 BuffEr 
7 Tr.p Cotls- ts 1\rrnatur-a. 1J M�i:Yn h-.arna 31 R.a:>c2.ttin.g Sp.-i� 
l3 Locking w•.-a 1& Clo:;ing Coo.l 'M Manual Clo:;)i.ng Link. :ip-0"9 32: 5top 
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A!i.)u5tinq '1\.lr-nbuck..lcz 

Auxilidlj' .swi.tch dnd 
ndiccuor DrivLrlg lin�c -;zy 1 :2t� ff¥n \ I v: 1 ,� �, 

Rcd.l�d5« Pin for ____ __,. 
Holding Togql�Z 

�lot in FrQIT1cz ror ��§: I Lh PardU.d Motion 

I - - I 1·;-� toObta.n to ' • �� Cla.ar-dnc« -ccn L [ �tw��:cn qnd of TripPing 
!1arnrnar•& «od Tri.p.5hcs.ft 
tl"1. th4 Rab4.d Po3ltion 

Note:- P.s.r-� N�a Rd'ctrto Tho�« on Fi.g:S.4l6.5 

FIG.6 
PROFILE OF M�CHANISM 

W\TH COVE� AND 5\0E 
OF FRAME. REMO\/EO 

.. T --

.. FIG. 7 
FRONT ELEVATION OF MECHANISM 

WITH C.OVtR.., TRIP COtLS AND 
AUX..\L1AR'/ SWITCH REMOVtD 
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Ad;u:.t 8otu to AllCWI' 
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FIG.8 
MANUAL Cl05tNG ME.CHA.N,5M 
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Fl6. 9 

Locking We� IJ5<Z.d to Pn:"cznt Clo�,nq Li.nl<.. from Turntng Of! JZotl<rr 
Bizaring IJntcl 'Tr-[p ti.amrnar l:=> �<Zled�cd 

-.sprin.g for Clo:>-ing 
LC.nl<... 

SOLENOtO CLOSING MECHANISM 
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