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FIG. I 

TYPE AG-3 AIR CIRCUIT BREAKER-ABLIQUE FRONT VIEW FROM LEFT 

FIG. 2 
TYPE AG-3 AIR CIRCUIT BREAKER-REAR VIEW 
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AIR CIRCUIT BREAKER 
TYPE AG-3 

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 desir6d 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 INFORMATION 

Berore unpacking installing or attempt­
ing to operate the circuit breaker described 
herein, these instructions should be thor­
oughly and carefully read. 

APPLICATIOJI 

These instructions apply to General 
Electric Type AG-3 air circuit breaker for 
use with six phase mercury arc rectifiers 
for the protection against the reversal of 
current flow in one or more rectifier ele­
ments independently, commonly referred to as 
"arc-back". It is a three pole circuit break­
er and two breakers are used to control the 
six phase circuit. Both circuit breakers are 
simultaneously operated by the closing switch 
and one tripping switch. It is designed for 
very high speed tripping and is installed 
between the power transformers and the anode 
terminals of the rectifier units. 

RATINGS 

1 600 Amperes 
8 50 Volts D.C. 

�PIRATING CHARACTERISTICS AND CONSTRUCTIQN 

The circuit breaker is furnished with 
studs for back connections and mounted either 
live front or in a steel enclosure. It is 
motor operated but provision is made for 
manual closing with a maintenance handle. 
Each pole is provided with a complete oper­
ating mechanism and a directional trip de­
vice. A cross bar is operated either by the 
motor or by the maintenance closing handle 
which will close all poles that may be open, 
but each pole will trip automatically due 
to reversed current in that pole without 
disturbing operation in the other poles as 
described under "Operating Mechanism" and 
"Directional Trip Device". �o other auto­
matic tripping is provided. All poles may be 
opened simultaneously by opening the tripping 
switch which will de-energize all potential 
coils or the directional trip devJces. 

The path or the current through the 
circuit breaker is through the u�per stud 
and contact support block , the stationary 
and moving contacts and the lower stud. 

The arcing contacts close before the 
main contacts close, and open after the main 
contacts separate as described under "Con­
tact Assembly." 

Arcing , after thP. contacts separate ,  
is quickly extinguished by transferring the 
arcs to the arc runners attached to the up­
per contact support block and to the arc 
chute, as described under "Arc Chutes". Bar­
riers are provided between the arc chutes , 
also in front and in the rear or the arc 
chutes as described under "Barr iers ". 

SHIPPING - UNPACKING - STORAGE 

TRANSPORTATION DAMAGE 

Immediately upon receipt or the circuit 
breaker , an examination should be made for 
any damage or loss sustained during trans­
portation. If injury or rough handling is 
evident a damage claim should be filed at 
once with the transportation company and the 
nearest General Electric Sales Office should 
be notified. 

UNPACKING 

The circuit breakers should be unpacked 
as soon as possible after being received , 
otherwise difficulty may be experienced in 
making claims for damage or shortage. Care 
should be used in unpacking in order to avoid 
damaging any or the circuit breaker parts. 
Be sure that no detached parts are missing , 
or left in the packing material and report 
shortages at once. Blow out any dirt or 
particles of packing material that may be 
accumulated on the circuit breaker parts. 
The arc obutesand barriers are disassembled 
and packed separately in excelsior. 

STORAGE 

It the circuit breakers are not to be 
installed in their permanent location at 
once they should be carefully inspected for 
loose or damaged parts and stored in a clean 
dry place. They should be placed in an up­
right position to avoid damage t o  circuit 
breaker parts. A covering of paper will 
prevent dust from settling on the circuit 
breaker parts and is preferred to packing or 
other materials that are apt to absorb moist­
ure. 

The barriers and arc chutes are sus­
ceptable to the absorbtion or moisture to 
a certain extent and every care should be 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



used t o  store the di sassembled p ar t s  in a 
dry place after all excelsi or p acking h as 
been blown from them. 

INSTALLATION 
LOCATIO N 

The Type AG - 3  cir cuit breaker should be 
inst alled in a clean dry place where it will 
be readily accessible f or convenient opera­
tion inspection and maintenance. When mount­
ed on a swit chbo ard i t  is obvi ous that no 
equipment should be placed ab ov e i t .  No 
ground s should be allowed within an area 85" 
above the top of the mounting b ase, 7 5 "  in 
front and 24" to the rear of the mount ing 
base and 30" t o  the ri gh t  and lef t of the 
out side pole uni t s  on a level with the t op 
of the barrier. If these horizontal clear­
ances cannot be provided the rear vertical 
composi tion b oard , sid e b arrier s  or front 
cover should be extended . 

MO UNTI NG 

If not shipped in a p erm anen t  st eel 
enclosure the cir cuit breaker is shipped on 
a permanent b ase in a verti cal p osit i on on 
a skid and wi th temporary sup ports. The 
barriers and arc chutes with front arc run­
ners are di sassembled and packed separately. 

Be sure that the circuit b reaker i s  in 
the open position before at tempting to in­
stall it. 

If the circuit b reaker i s  received in a 
permanent steel enclosur e installati on con­
si sts simply of p lacing i t  in permanent loca­
tion, levelling i t ,  installing the arc chutes 
and barriers, as d escribed under description 
of these items, and connect i n g  the p ow er 
cables and control wires. If it i s  shipped 
on skid s w i th temporary supports, installa­
tion will further involve moun t i n g  i t  on 
permanent sup porting framework or moun t ing 
in an enclosed structure. Car e should be 
used in erecting the structure that all sup­
ports are properly aligned. O therwi se, the 
mounting base may be warped when the mounting 
bolts are tightened resulting in misalignment 
of parts and incorrect operation. 

BREAKER CO NNECTIONS 

Before connecting curren t  carrying 
p arts, b us bars or cables or second ary con­
trol wiring, every precaution must be taken 
to be sure that all lead s to be connected to 
the circuit breaker are de-energized.  

The connections to the circuit breaker 
should be clean, flat and free from b urrs to 
assure full cont act area, and should be firm­
ly clamped or b olted in place to prevent ex­
cessive heating. The connecting bus bars or 
cables should have adequate current carrying 
cap acity , otherwi se, heat will be cond ucted 
from them t o  the circui t breaker.�sul ting 
in possible excessive t emperat�re ri se. 

-6-

Connecting bus bars or cables must be 
supported so that the circuit breaker studs 
may not be subjected to unnecessary strain. 

OPERATION AND MAINTENANCE 
OPERATIO N  

After the circuit breaker has been in­
stalled ,  slowly operate it manually , and 
then electrically, several times as describ­
ed below. Observe that the contacts line up 
properly and make sure that all parts move 
freely and in a proper manner without bind ­
ing or excessive friction. 

The circuit breakers are shipped in the 
reset position as in Fig. 9, except that the 
armature ( 18) Fig. 12,  of the di rect i onal 
trip devi ce has been forced aw ay fr om the 
magnet by a spring ( 1 3) Fi g. 12 . The cam 
( 11) rests against roller s ( 5) ,  and r oller 
( 34) is pushed back out of sight behind roll­
er ( 5). The operating lev er ( 2 6) and the 
closing lever ( 25) are lifted as far as they 
will go. 

From thi s position the circuit b reaker 
can b e  closed by first clo sing the t ripping 
swi t ch, see Wiring Diagram Fi g. 20 , then 
inserting the maintenance closing handle in 
socket ( 16) Fig. 13 of the mot or operating 
mechanism and lowering it once to reset the 
armature, as d escribed und er "Di r ect i onal 
Trip Devi ce" ,  and then lifting and lowering 
i t  the second time unt il the circuit breaker 
i s  lat ched closed. 

If the operating levers are not in the 
lifted posi ti on the knurled wh eel of the 
motor will have to be turned clockwise (look­
ing down) until the levers are in the lifted 
positi on. Do not t urn th e wheel coun t er ­
clockwise. Be sure that the operating lever 
has been lifted a little hi gher that the 
closing lever and is free of it. Now close 
the t ri pping switch, insert the maintenance 
closing handle, low er i t ,  then lift i t  and 
lower it the second ti me until the ci rcui t 
breaker is latched closed . 

The circuit breaker is tripped by open­
ing the tripping switch, which de-energizes 
all the d irectional trip devices, as describ­
ed und er descripti on of that device, and not 
by lifting the handle. 

After checking for manual operation and 
mechanical cond ition i t  sh ould be closed 
electrically several times by closin g  the 
tri p ping switch and then the closing switch. 
In motor closing the resett ing movemen t i s  
automati c. The motor will complete any un­
completed resetting movement and then con­
tinue t o  revolve through a complete closing 
cycle, as described under "Motor O perating 
Mechanism." 

Reasonable care sh ould be exer cised 
when testing to av oid overheat ing of the 
motor by repeated operations as it i s  rated 
for intermittent service. 
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I. SCREW 
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J. SUPPoRT 

4. SNCE:R 

5. SEAL 

I. PERFORATED SPLITTER BAFfl.£S 
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10. SIDE:S 

13. SCREW 

14. FRONT ARC RUNNER 

IS. ARC RUNNER SUPPORT 

� ·· 

FIG. 5 
ARC CHUTES 

18. SCREWS 

17. INSULATiotrf 

18. SPACER 

te. SPACER$ 

20. SUPPOIIT 
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MAINTENANCE 

Berore inspecting or repairing be sure 
that the circuit b reaker and accessories are 
disconnected f rom a l l  elect ric pow er,  both 
primary and control vol tages . 

Periodic ins pection of the circuit 
breaker is recommended at l east once a year 
or more frequently if load conditions , dust, 
moisture and othe r unfavo rable conditions 
are severe . An inspection of contact s  and 
arc runners sho uld a lways be made after the 
cir cuit breaker has opened a s eve re over­
current . 

Contact surfaces should be kep t  clean 
and smooth. If rough surfaces develop, high 
spots shou ld be removed with a cl ean rine 
fil e  or very fine sand pa p er . S ligh t l y  
curved surfaces should b e  maintained on main 
and arcing contact s .  

If overheating, not caused by overeur­
rent, is observed l ook for damaged contacts 
or loose connections .  

If the circuit b reaker remains o pen or 
closed for a l ong period of t ime , a rrange ­
ments should b e  made to open and clo se it 
several t imes in succession, preferably while 
carrying load, clean and lubricate where nec­
essary, to keep moving parts and contacts in 
good working condition. 

In general the circuit breaker mechanism 
requires very little lubrication. Any excess 
amount of oil on the circuit breaker parts 
is apt to collect dust and is to be avoided . 
Bearings for prop latch and cam should b e  
lubricated w ith "Univis" #40 ( S t anda rd Oil 
Co . )  applied with a clean brush. Other plain 
bearings and spring pos t s  o f  the circuit 
breaker mechanism ( except bearings of mov• 
able arcing contact arm) and plain bearings 
of the motor driven mechanism should be lub­
ricated with a coating of G . E . Lubricating 
Compound D50HlC ( Lubrip l a t e  #110 , Fiske 
Brothers Refining Co . ) .  The entire external 
surrace or the circuit breaker cam and roll ­
ers, and the motor d riven me chanism gears, 
cam and cam fol lowing rol ler should be given 
a coating of G . E. Lubricating Compound D50HlD 
(Lubripl ate 130-A) 

The level o r  the lub r ican t ( 600V o r  
automobile transmission lub r ican t )  in the 
worm and gear hou s ing ror mo t o r  cl o s ing 
should be maintained even w ith, o r  s l ightly 
below,  the p lug. 

The commutator surraee s  of the start­
ing motor should be kept clean w ith a cloth 
s l ightly moistened with kerosene . 

In order to assure rapid t ripping with 
very light weight parts it is important that 
a lighter weight oil be used on moving parts 
when the breaker is expos ed to low temper­
atures . 

-a-

DESCRIPTION OF COMPONENTS AND AT­

TACHMENTS 

Al though under this head in g  the d e!l­
cri ptiop and ad justment features of the AG-3 
circuit breaker and attachments are given, it 
should be understood that the circuit breaker 
has already been adjus ted, in s p e ct ed and 
tested at the factory before s hipment in 
accordance with the information given below. 
However, it is recognized that unusua lly 
rough hand ling, transportation and operating 
conditions after installation may have re­
sulted in some loosening o r  d isturbance of 
the equipment that re-ad j u s tments may be 
necessary . 

CONTACT ASS EMBLY. FIG • •  

The contact assembly is o f  the hinged 
type with stationary contacts attached to the 
upper stud ( 3) and movable contacts attached 
to the upper end of a main contact lever ( 10 ) . 
This contact l ever is actuated by the opera­
ting mechanism Figs . s, 9 and 10; and the 
l ower end is maintained at all times against 
a curved bearing surface of a contact block 
( 18 )  of the l ower stud (17) under tension of 
heavy o pening springs· ( 35) Figs . 8, 9 and 10, 
attached to each end of pin ll3) . High eon­
ductivety, are resis ting s ilve r  a lloy con­
tacts are brazed to the current car r yinc 
parts and al l other copper to coppe r  s ur­
faces are silver plated . 

The stationary contact assembly consists 
of three main contacts ( 7) per pole mounted 
in a re cess b elow and between the front part 
of upper stud ( 3) and the secondary contact 
carrier ( 2) which supports the vertical a re 
runner ( 35) and the s tationa ry a rcing eon­
tact . The secondary contact carrier is at­
tached t o  the upper s tud by screws ( 1). Fill­
er blocks (37) and f il ler plate ( 36), of in­
sulating material, support the vertical arc 
runner again s t  the mounting base and the sec­
ondary carrier b lock .  Each main contact ( 7) 
is normally held aga ins t  stop p late ( 8) on 
the rear surface of the s e condary co nta ct 
carrier, when the circuit brea ke r  is o p en, 
by compres s ion s pring ( 5) . This spring sits 
in an insulat ing bushing (4) within the up­
per stud . Each s pring is backed up against 
the mounting base and is held  in p la ce by 
spring guide ( 6) which is pivoted to the main 
contact ( 7) . A s il ver alloy contact is brazed 
to the lower front part of each main contact 
which engages a s ilver alloy s trip which is 
brazed to the rea r  of the main movable con­
tact l ever ( 10 ) .  The main co ntacts are s o  
formed and placed in the recess between the 
upfer s tud and the secondary contact carrier 
( 2  that a magnetic field is f o rmed wh ich 
causes a suppl emental contact pre s s ure t o  
vary in proportion t o  the current f l o w  
through the circuit breake r .  

The moYabl e  contact assembly consists of 
primarily of two parts,  namely, a main contact 
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FIG. 6 
BARRIERS 

FIG. 7 
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�RONT VIEW-ARC CHUTES AND BARRIERS REMOVED SHOWING OPERATING MECHANISM 
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l ever ( 10) ,  which carries the circuit breaker 
current , and two contact carriers ( 16) . The 
right and let't hand cont act ca rrie rs are 
pivoted on separate retaining screws (15) in 
the t'rame of' the operating mechanis m .  The 
main contact lever ( 10 )  is pivoted at the top 
between these contact carrie r s  on p in ( 9 ) 
which al lows it to move f r e e l y  b e tween the 
contact carriers. Opening s prings 1 ( 35)  Fig. 
8 ,  9 and 10 attached to the ends of pin ( 13) 1 
hold the lower end o f'  the contact lever firm­
l y  against the curved surt'a ce o f'  contact 
block ( 18 )  which is attached to the top  o f'  
the l ower s tud assembly b y  t'la t s crews ( 19) 
and then brazed. The con t a ct surt'a ce is 
directly in l ine with the two r e t a ining 
s crews ( 15) , as shown in Fig . 4 .  But't'er 
washers (23) on each end of' pin ( 25)  in the 
contact carriers ( 16) act as s tops and rest 
in recesses in the t'rame when the cir cuit 
breaker opens. In the cl o s ing o p e ra t ion a 
rol l er (22) between the contact carrie r s  
( 16) and o n  pin ( 25)  i s  enga ged b y  ro l l er s  
( 34) Fig. 10 , a s  des cribed under " Operating 
Mechanism. " This revol ves the contact car­
riers counter-cl o ckwise ( l o ok in g  t'rom t he 
left) on retaining s crews ( 15)  caus ing pin 
( 9 )  in t he to p o f'  the carriers  to move t he 
upper end of the main cont a ct l ever t o  t he 
rear to close the contact s of the circuit 
b reaker. This extends the opening springs , 
( 35 )  Fig. 10 , which still hold the l ower end 
of' the contact iever against the curved eon­
tact surface of' contact block ( 18) 1 and sup­
p l ies the power to open the circuit breaker 
when a latch is r e l eased ,  as described under 
"Operating Mechanism. " 

The movable arcing contact (34) is at­
tached to the top of the main contact l ever 
on pin (9)  and engages the stationary arcing 
contact on the vertical arc runne r  ( 35 ) . 
Compression spring (29) mounted o ver l ow e r  
and upper s pring guides (28) and ( 32) ( bears 
against s pring retainer ( 30)  on pin 31) at 
the upper end and is backed up again s t  pin 
( 27 )  at the bottom in the contact carriers 
to frovide the proper contact pressure . Pin 
( 31 1 in the arcing contact, moves through a 
slo t  in the spring guide ( 32 )  wh ich a l l ow s  
proper travel of' the arcing cont a ct which 
as sures that the arcing contacts close bet'ore 
the main contacts close , and open at'ter the 
main contact s  separate . Whe n  the circuit 
breaker is o pen the pin rests in the t op of' 
the slot.  Flexibl e  b raid ( 12) is connected 
by s crews to the arcing cont a ct ,  the main 
contact lever and t o  the contact block ( 18) 
of the lower stud. At'te r  the a r cing eon­
tact closes the main contact lever ( 10)  trav­
e l s  t'arther to t he rear to enga ge the main 
stationary contacts ( 7 )  which are pushed to 
the rear against springs (5)  to provide con­
tact pressure. 

Book latch ( 21) prevents rebounding of' 
the main contact l ever ( l OJ at'ter the cir­
cuit breaker o pens. It is s u s pend ed t'r om 
p in (25) and is located between rol l er ( 22) 
and the right hand side frame . The hook end 

-10-
is d rawn t'orward by spring (31) Fig. 8 .  When 
the circuit breaker opens the hook latch is 
l owered and the spring (31) Fig . 9 ,  t'orees  
the hook under the pin (2 0) attached to the 
right hand s ide t'rame . This is pin ( 10) Fig. 
8 .  This prevents the contact carriers t'rom 
revolving ab out retaining screws ( 15)  until 
the hook is pushed ot't' the pin as described 
under " Re s et Posit ion" of' " Operating Mech ­
anism." 

ARC CHUTES. FIG . 5 

An arc chute is placed above and in 
t'ront of the circuit b reak er cont a ct s  of 
each pole unit and , togethe r with the ver­
tical are runner ( 35)  Fig. 4 ,  a t t a ched to 
the stationary contact a s s emb l y, a ct s  to 
extinguish the arc at'ter the contacts s e p­
arate and the movabl e  arcing cont a ct s  ( 34} 
Fig. 4, passes under the t'ront are runner.  
It t'its ov er the top of'  th e v e r t ical are  
runner and re sts on  the top of the mounting 
base . The sides set in b l o ck ( 12 )  Fig. 3 
attached to the t'ront of'  the mounting base 
by s crew s (13) Fig. 3. 

The are chute consists of' right and left 
hand composition sides ( 10 ) , reint'oreed by 
composition supports ( 3) ,  ( 7 )  and ( 20 )  be­
tween which are mounted the t'ront are runner 
and splitter bat't'les ( 8) and (9) . The steel 
are runner ( 14) is mounted on are runner sup­
port ( 15)  by t'our screws ( 16) and the a re 
runner support is attached between insula­
tion plates ( 11) and s ides ( 10) by t'our screws 
( 13) . The connector bar , ( 4 7 )  Fig . 31 is 
attached by screw , (50) Fig. 3, to a copper 
bar ( 12) which is brazed to t'ront arc runner. 
Spl itter bat't'l es ( 8) and ( 9) are s paced ver­
tica l l y  between the s ides on s crews ( 1) and 
(2)  and separated by rectangular spacers (4) , 
( 6) and ( 18)  in rear and t'ront and tubular 
s pacers (19) on screw s within the arc chute . 

BARRIERS . FIG. 6 ( a l so Figs . 1 and 2) 

The barriers consist of large plates of' 
compos ition materia l s  that are shipped dis­
assembled and packed by themselves in excel­
s ior. They are caret'ul ly dril l e d ,  grooved 
and shaped so that they can be read il y a s ­
sembled in the t'ield as shown in Fig. 6 and 
as described below .  

The barriers enclose the a re chutes and 
isolate them t'rom each other . The assembly 
of' barr iers is  open at the to p and is  pro­
vided with a re movable front cover attached 
to the t'ront of' the barriers. 

Outside supports (1) and (2) are bolted 
to the back of the moun ting b a s e  ( 7 ) b y  
s crews and e xpans ion anchors ( 6) .  The rear 
support (4) s l ides horizontal l y  in to s l ots 
in supports (1) and ( 2 ) . Two vertical braces 
(5)  are attached to the back of mounting base 
( 7 )  and bel ow the support (4) , by sel t'-tap­
ping s crew s (17). Rear barrier ( 3) is low­
ered vertical l y  in slots in suppor-ts ( 1) and 
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FIG. 8 
TRIPPED POSITION 
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( 2) and fits into slo t in rPar support ( 4) 
to lo ck it in place . Four barriers ( 8) ,  ( 9) 
and ( 10)  are lo wered ve rti cally in slots in 
rear barrier ( 3) to a position to hook them 
behind the top of the mounting base, and the 
fronts are properly sp aced by cross tie ( 1 1) . 
The cross tie i s  attached to barriers (8) and 
( 10)  by bracket ( 12) and has slots into which 
b arriers ( 9) fit .  Front cover ( 1 2)  i s  at ­
t ached to the front of barriers ( 8) and ( 10) 
by brackets and w ing nuts ( 1 3) . Brace ( 15) 
i s  attached to the rear of the front cover 
by screw s ( 1 6) and fits into slo t s  i n  the 
front of the barriers ( 8) ,  ( 9) and ( 1 0 ) . 

OPERATING MECHANI SM FIGS. 8, 9 and 1 0  

Each pole unit i s  clo sed by first lift­
ing and then lowering t he o perat ing le ver 
( 2 6) , as d e scribed below,  by the closing 
motor 1 or ,.manually , by the maintenance clos­
ing hand le , when the operating lever i s  i n  
the lowered posi t ion. However, as described 
under "Operation", the ci rcui t b r e aker i s  
shipped in the reset position with the oper­
ating levers up, which requires that the le­
vers must be lowered , then lifted and lowered 
a second t ime for a complete clo sing cy cle 
as described under " Operat ion"  and "Dire c­
tional Trip Device . "  

Lifting the operating lever allows roll­
er (34) t o  be pushed out of the way, to the 
rear, so that cam ( 1 1 )  will be lifted to rest 
against ro ller ( 5 )  and the latch b lo ck ( 1 4) 
of the prop latch ( 1 3) w i ll be und e r  the 
re ar end of the cam in position for the next 
clo sing operation . Thi s is de scribed under 
"Rese t  Position." 

Lo wering the operating le ve r cause s 
ro ller ( 34) to be drawn for ward and ride 
over the upper curved surface of cam (11)  and 
accompli shes t wo functions that may be requir­
ed . First,  if armature ( 1 8) Fig. 12, of the 
directional trip devi ce is not reset against 
i t s  magnet,  it will force the cam down again 
and reset the armature as d e scribed und er 
"Direct ional Trip Device." Then the opera­
ting lever will have to be li fted t o  reset 
the cam on latch b lock ( 1 4) and again lowered 
to lift the ro ller ( 5) to close the pole unit 
as described under " Closed Po sition." Sec­
ond, i f  the armature i s  already reset and the 
latch b lo ck ( 1 4) i s  und er the rear end o f'  
cam ( 1 1 ) , the roller ( 5) will be lif'ted when 
roller ( 34) i s  drawn forward o ve r  th e cam 
and the po le uni t  will be clo sed . 

The circuit breaker is tripped by open­
ing the tripping switch as d e scribed under 
" Directional Trip Devi ce " and not by the 
maintenance closing handle . Individual pole 
uni t s  are automati cally tripped by reverse 
current in the pole units. Either method o f'  
tripping remove s the latch b lo ck (1 4) from 
under the rear end of cam ( 1 1 )  and allows 
o pening springs ( 35)  to co n t r act and co l­
lap se cam ( 11 ) ,  ro ller ( 5 ) , and ro lle r ( 34) 
to t ake positions as shown in "Tripped Posi­
tion" Fig .  8. 

The operating mechani sm consi st s o f  a 
group of levers, and light we i ght mo ving 
part s such as cam, links, ro llers spring s  
and other parts designed for rapid tripping. 
They are mo unted wi thin the operating mech­
ani sm frame on ret aining screws ( 8), and pins 
(17) , ( 27) and (29) . Parts move otherw i se 
on float ing pins. 

Operating lever (26) and closing lever 
( 25)  are mounted on pin ( 29) in the frame . 
Flat spring ( 22) , att ached to the front o f  
cam (1 1 )  by screws ( 2 3) ,  bears aga inst pin 
( 30 )  in the clo si ng lever ( 25 )  only in the 
tripped positi on Fig .  8, to hold the closi ng 
lever against ad justing screw (28) in the 
operat ing lever and to gi ve an initial re­
set t ing .mo tion to the roller ( 34) to the rear 
when the clo sing lever is lifted as describ­
ed under "Rese t  Pos�tion." Whe n  operating 
lever i s  lowe red , the ad justing screw ( 28) 
bears against the closing lever to pull the 
roller (34) f'orward in the closing operation. 

The f'ront end of cam (11 )  is pivoted on 
pin ( 29) in the frame and the rear engages 
latch b lo ck (1 4) in prop lat ch ( 1 3) in the 
clo sed position b ut t ake s a po sition below 
the latch b lo ck in the tripped  p o si t i o n .  
Springs ( 20)  att ached at the rear to the in­
side o f  the f'rame, tend to lift the rear end 
o f'  the cam . 

O pening springs ( 35 )  are a t t ached to 
spring posts ( 27 )  in the.frame in front and 
to pin ( 2) in the main contact lever ( 10 )  
Fig . 4 .  When the contacts close these springs 
are extended whi ch supplies the power to open 
the pole uni t s  when t he prop latch (1 3) i s  
d isengaged from the rear end o f  the cam by 
tripping of the d irectional t r i p  d e v i ce .  

Spring (31 ) , attached to the o perating 
lever and the hook latch ( 9) normally hold s  
the hook latch against the rear surface of 
pin (10 )  in the re set and closed po sition, 
b ut fo rces i t  under the pin in the tripped 
po si tion to prevent rebounding when the pole 
uni t  opens as d e scribed under "Cont act As­
sembly . "  

A Veeder counter (30) Fig. 3 i s  attach­
ed t o  the front o f'  the frame_, on a b racket . 
I t  i s  ope rated by spring ( 31) Fig. 31 attach­
ed to spring post ( 25 )  in the lower part o f  
closing lever ( 25) . 

In a cycle o pel"ation the operating mech­
ani sm t akes three positions as follows:-

TRIPPED PO SITION FIG. 8 

In the tri pping operat ion the lat ch 
b lo ck (1 4) o f  prop latch ( 1 3) has been drawn 
to the re ar,  momentarily ,  to d i sengage i t  
from the rear end of the cam, ( 1 1 ), which i s  
forced b y  the contraction o f  the opening 
springs ( 35)  to a po sition be low the lat ch 
blo ck .  However, a s  soon as the cam i s  lower­
ed, i t  pulls the pro p  lat ch forw ard to the 
position re ady for reset ting � d e scribed 
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FOR DESCRIPTION Of' PARTS SEE FIG. 9 

FIG. 10 
CLOSED POSITION 
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under "Tri pping O perati on " ,  and where i t  
wil l  be held by armat ure ( 18) Fig .  1 2 ,  i f  
the potential coi l s  ( 16) Fig . 1 2 , are en­
ergized. 

Hook latch (9) is hooked under pin ( 10 ) , 
mounted in a block which i.s attache d w ithin 
the right hand side frame . B uffe r w ashe rs 
( 6), on the ends of pin ( 4 ) , whi ch carri e s  
rol l e r  ( 5), res t i n  reces s e s  in th e frames 
and l imit the l ow ered position of roller (5) . 
Rol l er ( 34) is between the roller ( 5) and the 
lowered position o f  cam (11) . The operating 
lever ( 26) and the closing lever (25) are in 
the l owered posi tion and o t �er part s  t ake 
positions as shown in Fig . 8 .  

RESET POSITION FIG . 9 

In electrical operation, this is a mom­
entary pos ition when the operating lever ( 26) 
reaches the lifted position in the resetting 
operation and before being l owered t o  the 
closed pos i tion . In manual opera t ion thi s  
posi t ion mar be hel d. 

When the operating lever (26) and clos­
ing lever ( 25) are l ifted either in motor or 
by turning the mot o r  clockwise by hand, the 
rol ler (34) on l ink (32) i s  p ush e d  to the 
rear. This a l l ow s  springs ( 20) to l i ft the 
cam which snaps past the latch block ( 14) and 
rests  agains t roll e r  ( 5) in position for the 
next closing o peration . Pin ( 18 )  in l ink 
( 19)  attached to the front end of cam ( 11)� has pushed the lower end of' hook latch ( 9 J 
to the rea r  t o  free i t  from pin ( 10). Roll ­
e r  ( 5) and the c ontact a s s emb l 7  remain i n  
the same position a s  i n  Fig. 8 .  O ther parts 
take positions as shown in Fig. 9 .  

CLOSED POS ITIOM FIG . 10 

When the operating lever (26) is lower­
ed, either b7 mot o r  or by the maint enance 
closing handl e, the closing lever (25) is re­
volved clockwise on common pin (29) bJ pres­
s ure of a djus ting screw ( 28 )  again s t  the 
closing lever.  This pul l s  l ink and rol l e r  
(34) fo rward ove r the top curved surface o f'  
cam ( l l J  and pushes rol ler ( 5) upwards which 
close s  the c i rcuit breaker cont acts and ex­
tends the opening spri ngs ( 35) as described 
under "Contact Assembly . "  

TRI PPING OPERATION 

When reve rse c urrent thro ugh the c i r­
cui t  b reaker, o r  the o pening o f'  the t r i p ­
ping switch, ope rates the dire c t i onal tri p 
device , as described under "Di rectional Trip 
Device", the prop latch ( 13) is r e vo l ve d  
counter-clockwi se momentarily about pin (17) 
in the frame and is  desengaged from the rear 
end o f  the cam ( 11) . This al lows t he open­
ing springs ( 35) to contract and pul l pin ( 2) 
in the contact l ever ( 10 )  Fig . 4 ,  and open 
the pole uni t  contact s  as  de s c r ibed und e r  
"Contact As semb ly . "  The o pening mot ion o f  
the contact s  p l aces the contact l e ver car­
riers ,  the rol l ers ( 5) and ( 34) and cam ( 11) 

in position as shown in the " Tripped Po s i ­
tion" , Fig. 8.  However, a s  soon as the cam 
( 1 1) ro tates counter-clock Wise about pin (29) 
it pul ls link (19) forward and moves the up­
per end of the pro p  l atch forward in position 
to engage the rear end of the cam when it is 
l i fted during the resetting operation . At 
the same time the lower end o f  the prop latch 
draw s the armature ( 18) Fig .  12 against its 
magnet where i t  will be he l d  i f  the po�en­
tial coi l s  (16) are energized. If the po­
tential coil s are no t energ i z e d  the prop 
l atch will  ret urn to the unl atched position. 

The Type AG-3 air ci rcui t  break e r  i s  
trip free from the o pera ting me chanism be­
cause the circui t  breaker cannot be maintained 
closed as long as the prop l atch i s  in the 
unl atch pos i t ion due to reversed current or 
the open posit ion of the t ri p ping s w i t ch .  
Even i f  an attempt is made t o  close the cir­
cui t  breaker by moto r o r  the maintenance 
closing h and le,  the cam w i l l dro p to the 
t ripped position as soon as rol l e r  ( 34 )  i s  
drawn fo rward over the uppe r cur ved s urface 
of the cam and the contact l e ver carriers 
cannot be revo l ved counter-clockWise to close 
the contacts . 

DIRECTIONAL TRIP DEVIC E FIGS. 11 and 12 
.. 

A direct ional trip de vice i s  provi de d  
for each pol e  uni t  o f  the Type AG-3 circui t  
breaker and i ts function is to trip the pol e  
uni t  in the event o f  reversal of current flow .. 
in that pol e .  Al so all  po le uni t s  can be 
simul taneous l y  tripped , a t  the w i l l  o f  the 
operator, by opening the t ri p p ing swit c h  
which de-ene rgizes the p o t e n t i a l  hol di ng 
coi l s  of all  di rectional trip devic e s . It  
is  attached t o  the bottom of the o p e ra ting; 
mechani sm frame and fits over the lower ends 
o f  p ro p  latch as shown in Fig .  12 . Moving 
parts are l ight in weight to facilitate rap-· 
id t ripping . 

The device i s  provided with an armature 
( 18) which sl i des horizontally over the front 
end of an armature guide rod ( 14) and which 
is actuate d by two magnetic  c i rc ui t s . .  A 
horizontal magne t  is assembled around a re­
duced section of the vertical membe r  o f  the 
lower s t ud (9) . Vertical screws ( 10) attach 
the l ong members (5) t o  the b o t t om o f  the 
operating frame (4)  and nut (7) on the rear 
end of s t ud ( 8) hol ds the rear �emb e r  ( 6) 
behind the lower s tud and again s t  the l ong 
members . The forward ends of the l ong mag­
net members are bri dged by a yoke ( 17)  which 
has a vertical magnetic gap, an d is at tached 
to the l ong members by two s c rew s (27 ) o n  
each sid e . A vertical U shape d magnet ( 15) 
w i th two coil s ( 16) i s  s us pend ed from the 
forward end s of the l ong members of the hor­
izontal magnet by screw ( 2 8) and the two 
screws ( 27) on each side . The horizontal 
magnet provi des a magne tic fl ux in propor­
tion to,  and in a direction determined by,  
the current fl ow in the pole unit .  The ver­
tical magnet provid es a magnetic flux due to 
direct current potential e xci t at i on . See 
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S. REAR MAGNET MEMBER 
7. frtUT 
I. STUD 
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II. LOCKNUT 
12. COLLAR 
13. SPRING 
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27 26 

16. POTENTIAL COILS 

;;J..o - /oo v, /Js 
f-...4_ C,�- )S lh ).IJ 

21. SET SCREW 
22. CAP SCIIEW 
23. PALHUT 
24. SPAC£R WASMlftS 
25. DUST COval 

17. YOKE WITH MAGNETIC GAP 26. SCREWS 
Z7. SCIIEWS 18. ARMATUftE 

'7,/fd :: = .. :.:a:.::���-ISM e. LOWEll STUD 
10. SCREWS 

14. ARMATURE GUIDE ROD 18. SPRING 28. SCIIEW 

,,_ ..,� 
15. VERTICAL MAGNET 20. GUIDE ROO END 29. PIN IH PROP LATCH 

FIG.I2 
DIRECTIONAL TRIP DEVICE 

Fi&• 11. The armature is drawn to the rear 
against its seat on the magnet by link ( 1 9 )  
Figs. 81 9 and 10,  in the opening operation 
of the pole unit as described under "Trip­
ped Position" and "Tripping Operation". It 
is held there by the potential coil flux 
alone. At, the same time armature guide rod 
( 1 4)  is pushed to the rear and comrresses 
spring ( 13 ) , which rides over collar 12) and 
is backed up by locknut ( 1 1 )  on stud ( 8 ) . 
When the armature is held magnetically against 
its seat and the mechanism is in the re­
set position� the prop latch is restrained 
by spring ( 3 J  which causes the prop latch to 
rotate about pin ( 2 )  clockwise (looking from 
left) into a position where its upper end is 
in the engaged position with cam (1 1 )  Figs. 9 
and 10. 

When current flows through the lower 
stud in the normal direction the two fluxes 
are cumulative and the armature is more firm­
ly held against the magnet .  But reversed 
flux, caused by reversed current through the 
pole unit , reduces the flux through the arma­
ture to a point where spring ( 13) overbal­
ances the reduced magnetic pull and forces 
the armature guide rod and armature forward. 
At the same time the flange on guide rod 
forces the prop latch to revolve counter­
clockwise about pin ( 2 )  to disengage cam ( 1 1 )  

�ig. 81  and trip the pole unit. This posi­
tion of the di�ectional trip unit , however , 
is only momentary because , as soon as the cam 
takes the position as shown in Fig. 8,  the 

link ( 1 9) Fig. 8, pulls pin ( 29) forward and 
revolves the prop latch clockwise. This 
causes the lower ends to be moTed to the 
rear and forces the ar111ature against the 
magnet and causes the guide rod to compress 
spring ( 13) . It is necessary for the araa­
ture to be reset mechanically against the 
magnet in this manner as the pull of the Tar­
tical magnet is not sufficient to reset the 
armature from the de-enert;h:ed position. The 
prop latch is now in a position to be engat;ed 
by the cam during the resetting operation as 
shown in Fig. 9. 

Fig. 12 shows the guide rod end (20) 
screwed over the front end or the armatqre 
guide rod ( 1 4 ) ,  against which sprint; (19) 
is backed to force the armature against the 
magnet when the armature t;uide rod is in the 
reset position. 

A brass dust cover ( 25) is attached to 
the yoke by screws ( 26) . An externally 
threaded cap screw (22) is inserted through 
the front frame and sets against spacer wash­
ers ( 24) which fit over the front of the 
dust cover. 

MOTOR OPERATING MECHANISM FIGS. 13 and 1 4  

A s  shown in Fig. 1 3  the motor ( 28) and 
gear reducer (24)  are mounted in a vertical 
position on the right side of the frame ( 1 ) 
by three screws ( 25) . The frame is mounted 
on the front of the mounting base by four 
screws from the rear. 
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I. fi'RAME 
2. PIN IN ,RAME 
3. NAME PLATE 
4. PIN IN ·FftAME 
5. OPERATING LEVER .AND HUBS . 
6. INSULATION TUBE 

T-6490316 SK 

7. PIN IN OPERATING LEVER 
B. ROLLER 
9, CAM SHAFT 

10. CAM, HUBS A�D GROOV PIN$ 
II .  GEAR, HUB AND GROOV PIN 

12. $PRING FOR VEEDER COUNTER 

t_) 

13. BRACKET 
14. VEEDER COUNTER 
15. BOTTOM COVER 
18. SOCK_ET IN OPERATING LEVER 
17. MOTOR CUT·OFF SWITC H AND HOUSING, 

(SEE FIG. I ill. 
FIG.I3 

MOTOR OPERATING MECHANISM 

\ 

I B. PIN IN OPERATING LEVER 24. GEAR REDUCER (SEE FIG.I4) 
19. STOP PIN 25. SCREWS 
20. RESETTING SPRING 26. SCREWS 
2 I, SPRING POST IN OPERATING LEVER 27. TOP COVER 
22. GEAR SHAFT 2B. MOTOR 
23. G EAR 1 HUB AND GROOV PIN 29. KNURLED WHEEL 
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I. KNURLED W HEEL 

2. MOTOR 

3. MOTOR SHAFT 

4. IMPELLfA. (SEE FIG.I51 

'- BRAKE SHOE (SEE FIG 15) 
6. BRAKE DRUII (SEE fiG. 15) 

7. COUPLING.CSEE FIG.I5) 

8. GEAR HOUSING 

9. GEAR WHEEL, HUB AND KEY 

10. GEAR SHAFT 

I I. OIL LEVEL 

12. LUGS FOR MOUNTING SCREWS 

13. GASKET 

14 COVER 

15. SCREWS 

16. THRUST BEARING 

17 PIPE PLUG 

18. WORM 

19. 8EAAIIIIG 

20. STEfL RETAINER 

21 CUP 

22. FELT WASHER 

23. LEATHER WASHER 

FIG. 14 
GEAR REOUGER 

Rererring to Fig . 14 , the lower end of 
the motor shaft ( 3) fit s into the impel l er 
(4) or the torque brake and the upper square 
end of the worm (18) fits into the bottom of 
coupling (7)  or the torque brake. The torque 
brake is detailed in Fig. 15. The worm is 
mounted in bearing (19) and rests on thrust 
bearing (16) and engages worm wheel (9) which 
is keyed to the solid gear shaft (10). The 
lower part of the worm wheel is immersed in 
oil which should be kept to oil level ( l l ) 
as determined by pipe plug ( 17) . The cover 
(14) is attached t o  the right side of the 
gear reducer housing by screws ( l G) . Gas­
ket (13), cap (21) , felt washers (22) and 
cork washers (23) make the housing oil tight. 

Rererring to Fig. 13, again, the gear 
shaft (22) is shaft {10) Fig. 14 which ei­
tends into the operat ing mechanism frame and 
carries gear ( 23) attached to it by groov 
pin through the gear hub. Gear (23) engage s  
gear (ll) which i s  attached to cam shaft \9) 
b7 a groov pin through the gear hub. The 
main closing cam ( 10)  is welded to a hub 
which is attached to the cam shart by t wo 
groov pins. The cam engages roller ( B) on 
the lower rear end of the operat ing lever 
(5) whish is pivoted to the frame by pin (4) . 
the front end of thP- operating lever (5) is 
connected to the �ower end of cro ss bar and 
connecting frame, Fig . 16, by pin (18) which 
is pin ( 12)  Fig. 16.  

Rotation o f  the mo to r cause s cam ( 10 )  
to revolve counte r-cl o ckwise ( l ooking from 

the l e ft ) and causPs roller (8) to rid e  over 
the cam surface . When t he circuit b reak�r 
i� in the trippe d or cl ose d  p o sition,  with 
the operating lever down, the rol l e r  rests 
on the cam surface at a point of maximum 
radius. This pl ace s the ope rat ing l e ve r s  
(26) Fig .  B ,  o f  al l pole unit operating mech­
anism in the lowered po sitio n, as sho wn in 
Figs. 8 and 10. When the mo to r is star t ed 
the cam (10) is revol ved and al lows the roll­

e r  (8) to rail t o  a po int of minimum radius 
of the cam und er the pull o :f  resetting springs 
(20) which are attached to the front end s o f  
the operating le ver and to p in (2) in the 
re ar upper corners o f  the frame. This lifts 
the operating levers and constitutes the re ­
setting operation as de scribed und er " Reset 
Po sition" Fig .  9. The motor con tinue s to 
rotate and roller (8) is l ifted as the c&m 
is t urned with the po int o f  maximum radius 
und er the rol le r .  This lowers the front end 
o f  the operating levers ( 5) and (26) Fig. 8, 
to cl ose all po le unit s that may be o p en .  
This constitute s  the closing o p e rat ion as 
describe d under " Cl o sed Po sition " Fig . 10. 
At this point the motor is stop ped as d e s­
cribed under " Motor Cut-Off Swi tch " , Fig . 
18. 

Stop pin ( 19) , in the po sition shown, 
has no function but, when removed and screw­
ed into the frame from the inside , will pre­
vent the movement of operating lever (5) so 
that the contacts o f  the po le unit s canno t 
be cl o sed . 
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( SECTI 011 ° A-A 0 

I. BRAKE DIIUII 
2. PINS 
S. IIIPELLEII 

4. SPRINB 
• 5. BRONZE COUPLING 

B. BRAKE SHOES 

FIG. I S  
TORQUE BRAKE . 

A Veeder counter (14) i s  mounted on 
bracket (13) which is attached to the in­
side of the right hand frame . I t  i s  oper­
ated by •Pring (12) which i s  a t tached to 
sprinc post (21) on the operating lever (5) . 
BAKUAL OPBRATIOI OF MOTOR OPERATING HECB-

ANISK FIG . 13 

In the resetting operation the operating 
lever and cross bar cannot be lifted llanually 
by the maintenance closing handle inserted 
in the socket (16) in the front end of oper­
ating lever (5) until the motor cam has been 
rotated to the proper po s i ti o n .  If aotor 
power is not available the cam must be rotat­
ed by turning the knurled motor wheel (29) 
on the top of the motor , by hand , clockwise 
( looking down) until the operating lever (26) 
Fig. 8 is l ifted high enough to be clear of 
the closing lever (25) Fig . 8 .  C l o se the 
tripping switch to energize th e pot ential 
coil s (16) Fig. 12 of the direc t ional trip 
device. . .  Insert the maintenance c l o sing 
handle in the socket (16) of the operating 
l ever. Lift the handle ae tar as it will go, 
which wil l be a little beyond the point where 
the closi� l ever will sto p ,  th en l ower i t  
t o  reset the ar-ture o f  the directional 
trip devic e .  Then lift the lever again and 
lower i t  the second time to latch the pole 
in the closed position . 

TORQUE BRAKE FIG . 15 
The torque brake of the AG-3 air cir­

cuit breaker is the coupling assembly betwaen 

the high speed s tarting mo tor and the worm 
gear that allows rapid closing or the cir� 
cuit breaker and quick s to pping of the mo� 
tor . 

It consists of a b.·onze coup l i ng (5) 
into the top or which is inserted a freely 
revolving impeller (3) and into the bottom 
of which tits the square shaft or the worm 
(18) Fig. 14.  The motor shaft has a flat 
on it and fits into a hole or the s ame con­
tour in the illpell er .  Two brake shoes (6) 
are pivoted to the coupling by pin (2) . The 
curved end of each brake sho e norma l l y  en-
fages the inner surface of the b rake drum 

1) under pressure of a spring {4) to pro­
v1de friction against the brake drum. This 
drum is ridgidly keyed to the inside or the 
housing that encloses the torque b rake and 
supports the motor as shown in s ection A-A , 
Fig . 14 . The other end of the b rake shoe 
has a lug which is engaged by the impe l l er 
(3) in such a manner that when the motor 
drives the impeller in the c lockwise direc­
tion ( looking d own) the curved bearing end 
is forced free or the brake drum ,  a l l owing 
the motor to freely drive the co upl ing and 
the worm shaft . 

When the mo tor is de-energized , the ill• 
pell er no longer imposes pres sure agains t 
the lugs of the brake shoe s .  The springs 
(4) then force the curved ends of the brake 
shoes agains t the brake drum so that fric­
tion quickly brings the motor and gears to a 
standstil l . The gear reduction is so great , 
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FIG. 16 
CROSS BAR AND CONNECTING FRAME 

that a few revolutions or the aotor will 
cause a very saall movement of the clo sing 
caa ( 10) Fig . 1 3 1  which stops in the correct 
position for prompt closing or the circuit 
breaker in the following cycle or operation . 

CROSS BAR AND CONNECTING FRAME FIG . 16 

This assembly i s  the connection between 
the operating l ever (5) Fig. 13 of the motor 
operating mechanism and the operating l ever 
( 26) Figs . 8 1  91 and 10 of the pole unit oper­
ating mechanism. It consists or a reinforced 
steel frame ( 10) connected by pin ( 12 )  t o  
the operating lever (13)  and by screws ( 9) 
to the cross bar (7) . The cross b ar carries 
three connecting rods (4) which are connected 
to the cross bar by nuts and washers ( 6) and 
to the operating l evers ( 1) of the three pole 
units by insulating couplings (3) and pins (2). 

ELECTRICAL OPERATION 

The circuit breaker i s  c l o sed by the 
operation of a high speed motor mounted ver­
tical ly above the worm gea r  hous ing of the 
motor operating mechani sm , Figs . 13 and 141 
and control l ed by motor control relay ,  Fig .  
17 , and a motor cut-orr switch Fig. 1 8 .  In 
enc losed instal lations the motor control re­
lay is not ins ta l l ed on the mounting base . 
The motor cut-orr switch i s  mounted on the 
left side of the motor operating mechanism. 

Referring to wiring diagram Fig .  20 1 
the closing or the closing switch at some 

remote point energizes the upper element of 
the motor control rel ay , Fig .  17 , through 
normally closed contacts ( 2 1 )  ( 1 7) Fig . 17 
of the lower element .  The upper unit picks 
up and closes both not'mal l y  o pen main and 
auxuliary switches .  The main switch (8) (5) 
constitutes switch 1 -2 of wiring diagram and 
connects the motor directly across the con­
trol power line . The auxiliary switch (31)  
(32 )  constitutes sw1tch 5-7 or the w1r1ng 
diagram and is in parallel wi th the closing 
swJ.tch to maintain vol tage on the coil of 
the upper el ement to insure a complete clos­
ing cycle , even though the closing switch is 
opened before the closing CJ'Cle is completed . 
As the main closing caa, ( 10 )  Fig . 1 3 1 ro­
tates to c lose the circuit breaker the aux­
iliary cam ( 9 )  Fig . 18 closes contact H1 and 
then contact H2 of the wiring diagram as des­
cribed under "Cut-orr Switch" Fig. 1 8 .  Con­
tact H1 is in parall el wi th the norma l l y  
closed contacts (21)  ( 17 )  Fig . 1 7  of the 
lower element to maintain voltage on the coil 
of the upper element after the norma l l y  
closed switch (21)  ( 17) opens . Contacts H2 
energizes the l ower element which then picks 
up and opens the normally closed switch (21 ) 
( 17) and closes the normally open switch (22) 
( 16) . Switch ( 22) ( 16) is in parallel with 
contacts H2 and maintains vol tage on the 
lower element coi l , eith er as l ong as the 
clo sing switch i s  held c losed or as long as 
the upper el ement is energized . When the 
circuit breaker is la tched c los ed , as d e s ­
cribed under "Motor Operating Mechani sm" 1 
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l PERMANENT MAGNET BLOWOUT 

Z. ARC CHUTE SUPPORT 

3. ARC CHUTE 

4. POLE PIECES 
5. STATIONARY COIITACT STUD 

6. SPRING 
l PIN, SPA lNG SEAT AND COTTER PIN 

I. 1101/ASLE COIIToiCT CUP 
9. ARMATURE 

10. IIAGNET CORE AND SHADING RING 

I I. COIIPOSITION CONTACT BLOCK 

12. BRACKET WITH STOP, RIVETED TO IIAGNET 

13. SCREW FOR ADJUSTING SPRING PT. 15 
1 4.  SPRIIIG FOR 1101/ABLE CONTACT ARII, PT. 32 
I S.  SPRING FOil ARIIATURE 

16. REAR STATIONARY CONTACT 

1 7. FRONT STATIONARY COIITACT AND ADJUSTING SCREW 

IS. ARMATURE 
19. COIIPOSmON CONTACT SUPPORT 

--r-;r---------J@ 
L_J____L--tft---------i3 s  

27 

2 Q MAGNET CORE AND SHADING R lNG 
2 1. LEFT MOVABLE CONTACT, NORMALLY CLOSED 

2 2. RIGHT IIOVA8LE CONTACT, NORIIALLY OPEN 
23. COMPOSITION CONTACT BLOCK AND GOVER 

24. SPRING FOR ARMATURE 

2 5  IIAGHET 
U. COYER 

27. STEEL IIOUIITlNG PLATE 
21. COMPOSITION BASE 

29. COIL 
30. SPRING POST AND CLIP 

31 .  STATIONARY CONTACT 

32. IIOVABLE CONTACT ARM 

33. TERMINALS AND NUTS 

34. MAGNET 

35. COIL 

36. COIIPOSITION BASE 

37. CONTACT TRIP SUPPORT 

F I G. 1 7  

MOTOR CONTROL• RELAY 

•. 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



I . BOTTOM COVER 
•. SU:£Y£ 
1 BRIDGING CONTACT WITH 1'HftU CONTACT POUITI 
4. MOLDC SUI'POIIT FOR SHAFT AltO FRONT coYV1 
S. lAS£ r* IIOIJU)ED COIIPOUNO 
I. SCII[W WITH L.OCICWASMO: 
7. IROOV ..... 
a. SC:II£� ...0 LOCKWASHO 

FIG. I8 

- - ----,-. 
I I 

'- CAM OF MClt..D£0 COMPOUND 
1). SHAn OF SWITCH 
II.  SCOVIU.£ SQ.' TAPPING SCit&W 
II. COtiiTACT tiW£1suR£ SPRING 
11 oPfNUtG SPWIHC; 
14. lUONG SCit£W

-
ANO STITIONARY CONTACT'S 

15. ClOSING CAM SH.t.n 
II. TOP COVU. NRTlY CUT AWAY 

I 

I£CT10fil 4-A 

MOTOR CUT-OFF SWITCH 

t. 1101.11111 MacuT 

I. ICM.W illl MV TA- AIIO LOCIIWASH£11 

J. - •. ll WITH LOCIIWAIH[II AND NUT 
4. 110UU IAS[ 

I. GONTAC:T -IT WIT!! ITATIOIIAII't CQIITACJ AND I IN DING SGIIEW 

I. COIITACT IIIIACII&T WITII ITAT- CGIITACJ AIID IINDING SGIIIW 

FIG. I 9  

1 COIIPOSoTION �LUNGER 

I .COIIMEJSION 'PiliNG FOil �\.Uftoi[fl 

8 .  KOVIAILE C:ON!ACT ITIIIrl 

10. CONTACT S�IIIC 
I I .  GUIOE 

12 . INSULATION WASKU 

13. I'ISULATION ... SHEll 

PUSH TYPE AUXILIARY SWITCH 
SKO"" IN CLOS£0 POSITION OF OR CAl( If� 

. : 0 ' ·  
<It" 
co 0 en <It" 
'IJ • 
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both contacts M1 and M2 are o pened q uickly 
by the auxil iary cam (9)  Fig . 18, as d e s ­
cribed und er "Motor Cut-Off Switch" Fig. 18 . 
The opening of contact M1 d e - energizes the 
upper element of the moto r c l o s ing rel ay , 
which , in turn , o pens its contac t s  and de­
energizes the moto r .  Should the c i rcuit 
breaker trip free during the closing cycle ,  
the motor will  not pump o r  a tt empt to re­
elose  even i f  the c l osing switch is held in 
the clo sed position. After the c ompl etion 
of one closing cycl e  the l ower e l ement re­
mains energized and keeps the upper el ement 
and the motor d e-energized a s  l ong a s  the 
closing switch i s  kept closed . If the cir­
cuit breaker has tripped during the closing 
cyc l e ,  open the closing switch to de-energize 
the lower e l emen t and to close its normally­
closed contacts . This wil l permit another 
closing cyc l e  when the c l o s ing s w i tch i s  
closed . 

MOTOR CONTROL SWITCH FIG . 1 7  

The motor control rel ay of the T y p e  
AG-3 air circuit b reaker cons i s t s  o f  t w o  
elements with molded composition bases mount­
ed on a common steel plate ( 27 )  and the en­
tire assembly i s  mounted in a vertical posi­
tion on the front of the mounting base , ex­
cept when the circuit breake r is instal l ed 
in an enclosed s tructure . The upper element 
is the motor c ontrol relay and the lower ele­
ment is the cut-off relay . 

The upper el ement consists of coil (35) 
and magnet ( 34) which operate an armature ( 9) 
supported on a bracket { 12) which is riveted 
to the l ower horizontal member of the magnet . 
The armature is norma l l y  held in the o pen 
position by s pring ( 15) . A t t ached t o  the 
upper end of the armature is a movable eon­
tact clip (8) which engage s the s ta tionary 
contact s tud (5) on a bra s s  contact support 
( 37) , constituting the contact s w i  teh 1 •2 
of wiring diagram Fig . 20 , which makes and 
breaks the motor circuit . A permanent mag­
net blowout co il ( 1 )  and pole piece (4) are 
mounted around the contac t s  whi ch quickl y  
blow out the arc t o  open the motor circui t .  
The lower end of the armature s u p po r.t s  a 
composition b l ock ( 1 1 )  to which i s  attached 
a movabl e  contact arm ( 32 )  which engages a 
s tationary contact ( 31 ) , c o n s t i tuting the 
contact swit ch 5-7 of wi ri ng d iagram Fig. 
20 . Spring ( 14)  holds the movable contact 
( 23 )  against the c ompo s it ion contact b lock 
( 1 1 )  when in the open pos ition.  

The l ower element c on s i s t s  o f  a coil  
( 29 ) , a magnet ( 25 )  and a rmature ( 18) . The 
armature i s  supported between extensions of 
the lower front end of the mag net , and is  
held in the open po sition by s pring ( 24) . 
To the armature is attached a compo s i tion 
contact support ( 19) to which are attached 
normally cl osed movable contact ( 2 1 )  and 
normally open movabl e contact ( 22) . These 
with corresponding s tati onary contacts ( 17 f  

and ( 16) cons titute contact sw tiche s 4-15 
and 9-15 o f  wiring diagram Fig . 20 . Springs,  
within the composition contact support and 
its composition cove r ,  hold the movable eon- · 
taets against the cover and support respec-' 
tively .  

A common cover (26) a t tached t o  the 
steelplate (27) completely  ene l o.s e s  b o th 
units . 

MOTOR CUT-0�' SWITCH FIG . 1 8  
The motor cut-off s w i t ch i s  e nc l o s ed 

in a molded compos ition box shaped base (5) 
on the l aft sid e of the frame which supports . 
the cam shaft and main c l o s ing cam of the 
motor operating maehanism. Three round head 
screws (8)  fasten the base to the frame . On 
the end of the cam shaft ( 15) , which extends 
through the switch base, is fastened an aux­
iliary cam (9) of molded c omp o s iti o n ,  by 
screw (6) and groov pin ( 7 ) . The cam en­
gages switch shaft ( 1 0 )  which moves a three 
pointed bridging contact (3) against station­
ary contacts A ,  B and C in the f o l l owing 
manner : - It will be noticed tha t the eon­
tact surfaces of s tationary co ntacts A ,  B ,  
and C are in a vertical plane at right angles 
to the bas e ,  but contact faces of A ' , B'  and 
C '  are in another plane no t paral l e l  with 
the plane of A, B and C and n o t at r ight 
angles to the bas e .  Contact B i s  farther 
from the base than cont act s  A and C .  As 
the cam revolves counter-clockwi s e  ( looking 
from the l eft) it moves the switch shaft to 
the left and forces the bridging contact (3) 
to br idge co ntacts A and A.1 , also C and C ' ,  
which constitutes contacts M1 of wiring dia­
gram Fig. 20 . As the swi teh shaft is advanced 
farther to the l eft it tilts the bridging eon­
tact ( 3 )  to close B and B '  also,  which consti­
tutes contact switch H2 of the wiring diagram. 
Thi s  assures that M1 c loses before H2 .  

When the main closing cam advances far 
enough to close the -circuit breaker, the aux­
i l iary cam of this device reaches the t rip 
point and all ow s  the opening spring ( 12)  to 
open all contacts which d e - energizes  the 
moto r  c ontrol relay to open the motor ci r­
cuit . 

The cover ( 16) i s  attached by screw ( 1 1 )  
t o  the molded composition support which sup­
ports the switch shaft . 

AUXILIARY SwiTCH FIG . 19 

An auxiliary switch is pro v id ed for 
each pole unit to give red o r  green l ight 
indication of c l o sed or o pen position of the 
circuit breaker . The switches are mounted 
on the rear of the mounting base b etween the 
u pper and lower s tuds and are o p e ,•ated by 
plungers of insul ating material which pass 
through the mounting ba se and engage heads 
of screws in the rear of the ma i n  contact 
levers , ( 10 )  Fig . 4,  of each unit .  Similar 
contact s of each auxil iary switch are con-
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-23-
nected in series in order that the red in­
dicator l amp shows only when a l l  six p o l e  
units o f  both ci rcuit breakers which control 
the six phase rectifier are closed , or green 
shows when all  six pole units are open . ( See 
Fi«• 20) If some pole unit s  are open and 
others are closed neither red nor green l ight 
is shown. 

which is attached to the rear end of plunger (7) , passes through the rear part of base 
(4) . Two movab l e  contact s t rips ( 9 )  move 
over the square sec tion of the guide and are 
separated by contact spring ( 10) which main­
tains proper contact pressure . Spring ( 8) 
normal l y  holds the front c�ntaets closed and 
the plunger moves forward to indicate the 
open positi on of the ci rcuit b reaker . 

The contact brackets ( 5 )  and ( 6 )  w i th 
s tationary c ontacts and bind ing p o s t s  are 
mounted on a molded base l4) . A plunger (7) 
or insulating material ra s s e s  through the 
front part of the base 4) . A guide ( 1 1) , 

The molded base (4) i s  attached to the 
bracket ( 1 )  by screw ( 3) and the bracket i s  
attached to the mounting base of the circuit 
breaker by screws (2) . 

:-� - ;;tl : o41 
I o5 o61 
I 7 oil 
I o I 
1 -., oiO I 
I I 
I Og "1!1 
L _ _ _  J 

(LOSIIItG RELAY 
STUD LDCATIONS 

IliACI< YIEWI 

NOR MA4. OIMCTION OF CURRENT T ... QUGM --R " SEE NOTE FOR BINDING 

UI'Pt:R 
STUD 

I 

} 

FIG.20 

I 
! 
r 

WIRING DIAGRAM 
FOR ONE OF A PAIR OF 

AIR CIRCUIT BREAKERS. 

WIR I N G  DIAGRAM 

POSTS •16 a e 17 

C"'GUUT BREAKER 
POLES 

.. OTE FOR BINDING POSTS • 16 a•IT 
F NORM"'- DII£C'mM OF CUilf!ENT 
T ... OUGH BREAKERS IS OI'POS17E 
THAT SHOWN AIOV£. POLARITY Of 
POTENTIAL COILS FOR DIRECTtONAL. 
TRIP OEYICES MUST BE IIEYQISED. 
THIS IIAY BE DONE 1Y CONNECTN 

�:..a POSI= �� �it'i ":rvE�-1 TD 
BINDING POST e11 . It ANY CASE. ONE 
LEAD OF EACH MIR OF I'OTENTIAL 
COILS MUST BE SOLIDLY CONNECTED 
TO NEGATIVE (-) OF D.C. SUPPLY. 

Fig. 20 shows a typical wiring diagram 
for one Type AG-3 air circuit breaker of the 
pair required for operation with a six phase 
rectifier .  It  wil l be no ticed that three 
terminal boards are shown for similar wiring 
to the second circui t breaker . One closing 
swi tch and one tripping switch simultaneous­
ly operate both circuit breakers . �e clos­
ing relay is shown dotted as in some instal ­
l ations it is not instal l ed o n  the circuit 
breaker mounting bas e .  

n 
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RENEWAL PARTS 

When ordering renewal parts address the 
nearest Sales Office of the General Electric 
Company , specifying the quanti ty r equired 
and describing the parts by catal ogue num­
bers as shown in Renewal Part s Bu l l etin . 

In the absence of a Renewal Parts Bul­
l etin the described parts should be referred 
to by giving the complete name plate data of 
the circuit breaker or acc e s s o ry ,  and r e ­
ferring to part numbers and figure numbers 
where illustrated in thi s  instruction book . 

If several parts are des ired as an as­
sembly , reference should b e  mad e  t o  each 
part with ins tructions to ship a s s emb l ed·. 

If a part has no t been given a part number 
in any of the figures in the i n s t ruc tion 
book , it should be referred to as  being be­
tween o r  ad jacent to parts with numbers . A 
sketch giving approxima te s ize and shape 
would be helpful in some e a s e s . 

Spare parts which are furnished may not 
be identical wi th the o riginal parts s ince 
changes and improvements are made from time 
to time . Howeve r ,  parts which are furnished 
will  be interchangeabl e  wi th the o riginal 
parts with no extra work fo r repl acement 
beyond that required to install parts ident­
ical . If additional work or caution i s  re­
quired , complete instructions will  aeeQmpany 
the parts . If identical parts to the orig­
inal parts are required the order must state 
that they are to be identical . 
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GENEHAL ELECTRIC SALES OFFICE GEZ-2SOON 
READY TO ASSIST YOU . • . When You Have Electrical Problems . . • Need Further Information • • • Require Ordering Instructions 

KEY TO SALES OPERATIONS 

A - Agency &; Distributor 
C - Components Sales 
I - Industrial Sales 
M - Marine II Defense Facilities Sales 
U - Electric Utility Sales 

ALABAMA 
A C I U 
I 
A I 
A 

ARIZONA 
A C I U 
I U 

ARKANSAS 
A C I 
u 

Birmingham 35205 . • •  2151 Highland Ave. 
Huntsville 3580 1. . 3322 Memorial Pkwy S. 
Mobile 36606. . . . • 1 1 1 1  S. Beltline Hwy. 
Montgomery 36104 . . • .  25 S. Haardt Or. 

Phoenix 85012 • • . •  3550 N. Central Ave. 
'l'uCIIOn 85711 • . • . • • • • •  40 No. Swan Rd. 

N. LiUle Rod: 72115 • •  1900 E. Wa.ahincton 
P1De Bluff 71602 • • • • • • •  P. 0. Box 1033 

CALIFORNIA 
C BurUnpme H010 . • . • •  1675 Rollins Rd. 
A I Emeryville H608. • • 5000 Shell mound St. 
A I Fresno 93728 • • . • . • •  1532 N. West Ave. 
C Loa Angeles 90015 .1543 W. Olympic Blvd. 
A I M U Loa Angeles 90054 . . • .  212 N. Vignes Sl 
A I U Sacramento 95808 • • . • • • • 2407 "J'' Sl 
A M U San Diego 12103 • • • . • • •  2560 Firat Ave. 
A I M U San Francisco 94106. 235 Montgomery St. 
A Santa Clara 95050 • • • •  1400 Coleman Ave. 

COLORADO 
A C I U Denver 80206 . • . . •  201 University Blvd. 

CONNECTICUT 
I U Hamden 06518 . • • • . • 2905 Dixwell Ave. 
A C U Hartford 06105 • • . . . • •  764 Asylum Ave. 

DISTRICT OF COLUMBIA 
A Waahlngton 20005 • • • • • •  1331 H Sl, N. W. 
I M U Waehtngton 20005 • • • •  777-14th St.,N.W. 

FLORIDA 
A M  
A I U 
A U  
A 
u 
A C I U 

GEORGIA 
A C I U 
A 
I U 

IDAHO 
A I U 

ILLINOIS 
A I II U 
c 
A I U 
A I 
u 
INDIANA 
A C U 
c 
A I U 
A I U 
c 
A C 

IOWA 
c 
u 
A I U 

A U 
u 
ltANSAS 
c 
A 
u 
KENTUCI<Y 

Cocoa Beach 32931 • •  1325 N. Atlantic Ave. 
· Jacksonville 32207 • • •  4040 Woodcock Dr. 
Miami 33134 • • • • • •  4100 W. Flagler St. 
OrlaiMb 32803 • • .  601 N. Fern Creek Ave. 
Peaaaeola 32502 • • • . • •  P. 0. Box 1027 
Tam.- 33809 • • • • • • •  2106 s. Lois Ave. 

Atlanta 30309 • •  1880 Peachtree Rd. N. W. 
Macon 31201 . • • • • . • • • .  682 Cherry Sl 
Savannah 31405 . . • • • •  5002 Paulsen SL 

BolM 83701. • • • • • • • • • • 1524 Idaho St. 

Chi ..... 60880 • • • • • • • •  840 S. Canal Sl 
OUbf'OOk 60521 • • • • • • •  1200 Harger Rd. 
Peoria 61803 • • • •  2008 �·E. Perry A�. 
Rockford 61108 • • • • • •  4223 E. State St. 
Sprtncfield 62701 • • . • •  607 E. Adams St. 

Evanavtlle 4'7114 • •  2709 Wubi.ugton Ave. 
Fort Wayae 46804 • • • • •  16S5 Broadway 
Fort Wayae 46807. • • 3606 S. calhoun St. 
lndia.napo.lie 46207 • •  3750 N. Merldlaa Sl 
lbdiaupolts 4tl240 • • • • •  1010 E. Beth St. 
South Bead 46001 • • .  430 N. Miehlgan Sl 

Betteudorl 52722 • ' • •  2435 Kimberly Rd. 
c-. Rapids 5240L .210 Second Sl, S. E. 
oa....,.rt 
• • • • • • (1039 State Sl .  Bettendorf 52722) 
De• llotnee 50310 • • •  3838 Merle Hay Rd. 
Siowr. City 51101 • • . • • • . •  520 Pierce St. 

Overland Park 66204 • • • •  7219 Metcalf St. 
Wichita 67211 • •  820 E. IDdlanapolis Ave. 
Wichita 67202 • 104 S. Broadway Suite 1408 

A U LeJdngt.on 4050% • • •  443 S. Ashland Ave. 
A C I U Loutarille 40218 • • • • •  2300 Meadow .Dl'. 

LOUISIANA 
A U 
I 
I 
A I 
M U 
A U 
I 

MAINE 
u 
I 

MARYLAND 

Alexandria 71301 • . •  2001 MacArthur Dr. 
Baton Rouge 70815 . •  633 Oak Villa Blvd. 
Lake Charles 70601 . • • . • •  1424 Ryan St. 
New Orleans 70125 . • .  4'147 Earhart Blvd. 
New Orleans 70112 • • • • •  225 Ba.ronne SL 
Shreveport 71101 • • . • • • •  400 Travis st. 
West Monroe 71291. . 500 Natchitoches St. 

Augusta 04330 • . • • • . • • . •  152 State SL 
Bangor 04402 . . . • • • • • • 77 Central St. 

A I U Baltimore 2120 l . • . . • I N. Charles SL 
A U Hagerstown 21740 • • • 49 E. Franklin SL 
A Salisbury 21801 • • . • . • . •  P. 0. Box 424 

MASSACHUSETTS 
I U Boston 02117. . • • • • • 31 St. James Ave. 
I Springfield 01103 . • . • • . • •  120 Maple SL 
C Wellesley 02181 • • • • • •  1 Washlqton st. 
MICfUGAN' 
A C I U 
I 
A C I 

Detroit 48202 • • • • • • •  700 Antoinette St. 
Flint 48502 . • • . • • • .  801 S. Saginaw St. 
Grand Rapids 49508 
• • • • • • . . • • .  2821 Madison Ave. , S. E. 

A U Jackson 49201 210 W. Franklin St. 
A I Saginaw 48607 2nd National Bank Bldg. 

MINNESOTA 
I U Duluth 55802 • • • • . • •  14 W. Superior St. 
A U Fergus Falla 56537 

• • • • • • • • . • . .  201 1/2 Lincoln Ave, W 
C Minneapolis 55424 . • • • 4018 W. 65th Sl 
A I U Minneapolis 55416 • • • •  1500 Lilac Dr. S 

MISS1SSI.PP1 
U Gulfport 39502 . • • . • • • . • •  P. 0. Box 33 
A I Jackson 39206 • • • • . 333 No. Mart Plaza 
U Jackson 39205 . • .  Rm. 917 Electric Bldg 

MISSOURI 
A 
A I U 
A C I U 

MONTANA 
A 

A I U 

NEBRASKA 
A I U 
NEVADA 

Joplin 64802 • • • . • • • • • • • 310 Wall St. 
K.ansa.s Ctty 64105 • • • • • • •  911 Maln St. 
St. Louis 63101 • • • • • • •  1015 Locust SL 

Billings 59101 
• • . • • • • • • •  312 Tranaweatern Life Bldg 
Butte 59701 • • • • . • •  103 N. Wyoming St. 

Omaha 68102 • • . • • • • • • .  409 S. 17th St. 

U Las Vegas 89106 • • • • • • .  1711 S. 8th SL 

NEW HAMPSHIRE 
U Manchester 03104 • • • • • • • • •  46 �Y St. 

NEW JERSEY 
A C I U Ea..at \)raDge 07017 • • • • •  6 Washtngt.onSL 

NEW MEXICO 
A I M U Albuquerque 87108 • .  120 Madeira Dr. N.E. 

NEW YORK 
A I M U Albany 12206. • • • • • • • • • 8 Colvin Ave. 
A U Binghamton 13902 • • • • • • • 40 Front St. 
A C 1 U Buffalo 14202 • • • • • • •  625 Delaware Ave. 
A Elmira 14801 • • • • • • •  100 Woodlawn Ave. 
A Elmsford 10523 • . • • •  44 N. Central Ave. 
A I M U New York 10022 • • • • •  641 lAxlncton Ave. 
C Rocheeter 141Sl8 • • • • 3380 Monroe Al-e. 
A I U Rochester 14604 • • • • • • •  339 East Ave. 
C Syracuse 13206 • • • • • • • 2360 James st. 
A I U Syracuse 13206 • • . • • • • 3532 James st. 
NORTH CAROLINA 
A C I U Charlotte 28207 • • • • •  141 Providence Rd. 
A I Greensboro 27405 . • • •  80 1  Summit Ave. 
A U Raleigh 27603 • • • • •  120 N. Boylan Ave. 
NORTH DAKOTA . 
U Bismarck 58501 . • • • • • 418 Roeser Ave. 

OHIO 
I U 
A 

I U 
A C I U 
c 

Akron 44313 • • • . . • 2858 W. Market St. 
Akron 44313 (Agency 1£ Distributor) 
• • . • • . • • • • . • • • •  2855 w. Market st. 
canton 44103 • • . • • .  515 Third St. , N.W. 
ctnctnnau 4520& • • • 2621 Victory Pkwy 
Cleveland 44118 • •  20950 Center Ridge Rd. 

GENERAL ELECTRIC SERVICE SHOPS 

A I M U Cleveland 44114 . . . . .  1000 Lakeside Ave. 
C Columbus 432I2 . • . . . • •  937 Bu.rrell Ave. 
A I U Columbus 43215 • . • • . .  395 E. Broad Sl 
C Dayton 45402 • . • . .  11 W. Monument Ave. 
A 1 tJ Dayton 45439_ . • . • • .  3430 s. Oixte Hwy 
C Mansfield 44902 • . • . •  166 Park Ave. , W. 
A C 1 Toledo 43606 . . • . • • • •  3125 Douglas Rd. 
U Toledo 43604 . . • . • • . .  420 Madison Ave. 
A I Youngstown 44507 • .  272 E. lndianola Ave. 

OKLAHOMA 
A U Oklahoma City 73106 • •  2000 Claasen Blvd. 
I Tulsa 74114 • . • . • . . • •  2651 E. 21st St. 
A U Tulsa 74105 • • • • •  � �138 S. Peoria Ave. 
OREGON 
A I U Eugene 97401. • • . • . • . • •  1170 Pearl St. 
A U Medford 97501 • • •  · • • • • •  107 E. Main St. 
A C I U Portland 87210 . • • 2929 N. W. 29th Ave. 
PE!INSYL VANIA 
A I U Allentowa 18102 • • • • • • • •  732 N. 16th St. 
A 1 Erie 18501 • • • • • • • • •  3001 E. Lake Rd. 
I U JohnetoWD 15082 • • • • • . • • •  84 1  Olk st 
C Philadelphia 19124 • • •  1020 E. Erie Ave. 
A I M U Philadelphia 19102 • •  3 Pena Center Plu.a 
C Pittabur .. 15234 • . •  300 Ml Lebanon Blvd. 
A I U Pittaburgh 15222 .oth•er Bldg., MeDon Sq. 
A 1 York 17403 . • • • • • • • 56 N. K&rriaon St. 

RHODE ISLAND 
A Providence 02904 . • • •  1008 Charles St.N. 
SOUTH CAROLINA � � U g�:�!�e

2:� ·: : : : : i4�;z�= :J: 
SOUTH DAKOTA 
A StO\D. Falls 57105 • • • . • . •  513 Main Ave. 
TENNESSEE 
U Chattanoop. 37402 • • . •  832 Georgia Ave. 
A C I Chattanooga 374 1 1  

I 
A U 
A I U 
A 
A C U 
M 
TEXAS 
u 
u 
A I U 
u 
A C I U 
A I U 
A 
u 
A C I U 
A I 
A I 
A U 
UTAH 
A I U 
c 
VERMONT 
u 
VIRGINIA· 

• . . . • . . • . •  5800 Bldg. Eastgate Center 
Kingsport 37664 . • •  1 170 N. Eastman Rd. 
Knoxville 37921 • •  1301 Hannah Ave., N. W. 
Memphis 38104 . • . • • • •  1420 Union Ave. 
Murfreesboro 37130 • •  117 N. W. Broad SL 
Nashville 37203 • . • .  1711 West End Ave. 
Ollk Ridge 37830 . • • •  253 Main SL , East 

Abilene 79601 . • • • • . • • • 442 Cedar St. 
Amarillo 79101 . • • • • . • . • 303 Polk St. 
Beaumont 77701 • . • . • •  1385 Calder Ave. 
Corpus Olristi 78401. 205 N. Cbaparra.l SL 
Dallas 75247 • • •  8101 Ste.aunons Freeway 
El Paso 79901 • . • . • •  215 H. Stanton SL 
Fort Worth '1510'1 . . • • •  100 N. Univ. Dr. 
Fort Worth 76102 • • • • . • •  408 W. 7th St. 
Houston '11027 • • • • •  4219 Richmond Ave. 
Lubbo<k 19404 • • • • • • • • 500 E. 50th Sl 
Midland '111'104 • • • • • • • • •  122 N. .,N'. Sl 
San Alltonio 78204 • • . • •  418 S Main Ave. 

Salt Lalre City 84101 • •  • 431 S. Third E Sl 
Salt Lake City S.ll10 · • • 2425 S. 8th st. W 

Rutland 05702 •· • . • . • •  38 1/2 Center St. 
A M Newport News 2360 1 .  • • . • •  3 1 1  Main SL 
A 1 U Richmond 23230 . • •  1508 Willow Lawn Dr. 
A I U Roanoke 24016 • • • • •  920 S. Jeffenon SL 
WASHINGTON 
U Puco 99301 • • • • • • • •  824 W. LeWis Sl 
A I M U Seattle 98188. • • • • 112 A-MoYer Park, E. 
A I U Spolcane 99220 • • • • . • E. 1805 Trent SL 
WEST VIRGINIA 
A I Cbarlestoft 25328 • 306 MacCorlde Ave, SE 
1 U Fairmont 26555 • . • . • .  310 Jacobe Bldg. 
A H� 25701 • • • • • •  1401 Sixth Ave • 
I Wheeliltg 26002 • • • • • • • • • •  40 14th SL 
WISCONSIN 

"A I U 
u 
c 
A I U 
CANADA 

APPletoa 54911 . • • • •  3003 W. College Ave. 
Madison 53703 • • •  340 W.Waahington Ave. 
Milwaukee 53226 
• • • • •  Mayfair Plaza. 2421 W.Mayfatr Rd. 
Milwaukee 53202 • • . •  815 E. Michigan Sl 

Canadian General Electric Company, Ltd. 
Toronto 

WHEN YOU NEED SERVICE • • • 1bese GE service shape Will repair, re­
COIIdi.Uoa. and rebuild your electric appa.ratua.. Tbe facilities are an.ilable 
day and Dilbt. seven days a week. for work ta tbe abope or on your prem-

tsee. Latest factory metbods and genuine GE renewal parts are used to maiD­
I:aia peak performance ol your equipment. For full information aiJoqt these 
aervtcea, coatact your nearest service shop or sales oUice. 

ARIZONA 

Birmingham 35211 . 1500 d:tms AYe • •  s.w. 

(Pboeatx) Gleoda.le 85301 
• • • • • • • • • • • • • • •  4911 West Colter St. 

CALIFORNIA 

COLORADO 

IDgl.-...c>d 10301 
. . • •  t.o. Angeles Instrumentation Ser\ltce 
Lot. Anl:eles 90001 • • •  6900 Stanford Ave. 
Ooidaad 94808 • • • • • • • • •  3400 Wood Sl 
Saeramento 95814 • • • • •  V9 North 17th st. 
S:u Francisco 94103 • • •  1098 Harrison SL 

Deaver 80205 • • • • • • •  3353 Larimer SL 
CONNECTICUT 

FLOIUDA 

GEORGIA 

ILLINOIS 

INDIANA 

IOWA 

KENTUCKY 

(Southington) Plantntlle 064 79 
• • • • • • • • • • • • • • • • . • 370 Atwater SL 

Jacksonville 32203 • • •  2020 W. Beaver SL 
(Miami) Hialeah 33010 . •  1062 E. 28th St. 
Tampa 3360 1 .  . • . • . • • • P. 0. Boa 1245 

(Atlanta) Chamblee 30005 
• . • • • • . 5035 Peachtree Industrial Blvd. 

Chicago 60638 . •  :6045 S. Nottingham Ave. 

Ft. Wayne 46803 . • . . •  1731 Edsa.U Ave. 
Indianapolis 46222 . .  1740 W. Vermont Sl 

(Davenport) Bettendorf 52722 
• • • • . • • . • • • • . • . • • • • 1025 State st. 

Louisville 40209 • • •  3900 Crittenden Dr. 

LOUISIANA 
New Orleans 70114 • • •  1 1 1 5  De Armas SL 

MARYLAND 
Baltimore 21230 • • • • • 920 E. Fort Ave. 

MASSACHUSETTS 

MICHIGAN 

MINNESOTA 

MISSOURI 

NEW YORK 

(Boston) Medford 02155 
• . • • . • • • • 3960 Mystic Valley Parkway 

Detroit 48202 • • • . • • . • .  5950 Third st. 
Flint 48505 • • • • . •  1506 E. Carpenter Rd. 

Minneapolis 55430 • • •  2025-49th Ave. , N. 
W. Duluth 55807 • • • • • • •  P. 0. Box 7198 

Kansu CU:y 64120 • • •  3525 Gardner Ave. 
St. Louts 63110 . • • • • • •  IllS East Road 

Albany 12205 • • • • . • • •  1097 Central Ave. 
Buffalo 14211 • . . . • • • • . •  318 Urban Sl 
Clifton. N.J. 07012 
• . . . • .  New York Instrumentation Service 
North Bergen, N.J. 07047 
. • • • • • • . . . • • • • • •  6001 Tonnelle Ave. 
Schenectady 12305 
• •  (Instrumentation Servtce) 1 River Road 
Syracuse 13208 . •  1015 E. Hiawatha Blvd. 

NORTH CAROLINA 

OHIO 

Charlotte 28208 • . • . • •  2328 Thrift Road 

Cincinnati 45202 • • . • . •  444 W. Third SL 
Cleveland 44125 • • • . •  4477 East 49th·Sl 
Columbus 43223 . . • • • • . 2128 Eakin Rd • 
Toledo 43605 . • . . . . .  405 Dearborn Ave. 
Youngstown 44507 
• . • . • .  , . . . . • . .  272 E. Indianola Ave. 

GEIIEJIAL ELECTRIC OOKP.urY, PIIILADELPBIA, PA. 
12-68 

OREGON 
Portland 97210 • • •  2727 N. W, 29th Ave. 

PENNSYLVANIA 

TENNESSEE 

TEXAS 

UTAH 

VIRGINIA 

Allentown 18103 • • • • •  868 E. Highland SL 
Johnstown 15102 • • • • • • • • .  841 Oat Sl 
Philadelpbia 19124 • • • •  1040 E. Erte Ave. 
(Pittsburgh) West Mifflin. Pa. 15122 
• • •  4930 Buttermilk Hollow Rd. , R. D. 1 1  
York 17403 • • • • . • • •  54 N .  Harrison SL 

Knoxville 37914 
• • • . • • • . • •  2621 Gov. John Sevier Hwy. 
Memphis 38107 • . • • • •  708 No. Main St. 

Corpu.l Christi 18401 • • • •  ;115 Waeo St. 
Dallas 75235 • • • • . • . • •  3202 Manor Way 
Houston 7'1020 • • .  5534 Harvey Wilson Dr • 
Midland 79704 . . • • • .  704 S. Johnston St 

Salt Lake City 84110 . .  301 &. 7th West St. 

Richmond 23224 . . . . . .  1403 1ngram Ave. 
Roanoke 24007 
• • • . • . . . . .  115 Albermarle Ave. , S. E . 

WASHINGTON 
Seattle 98134 . . . • . •  3422 First Ave. , S. 
Spokane 99211 . . • . .  E. 4323 Mission SL 

WEST VIRGINIA 

WISCONSIN 

Charles 25328 
. • . • . . . . • .  306 MacCorlde Ave. , s. E. 

Appleton 54910 . . . . • . . . .  P. 0. Box 83 
Menasha" . . . • .  664 Valley Rd. 
Milwaukee 53207 

. . 235 W. Oklahoma Ave, 
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