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INSTRUCTIONS FOR
TYPE MT CIRCUIT BREAKERS B

INTRODUCTION

. This instruction bulletin should be zead and iis

eontents followed foz the installation, eperation and
maintenance of the type MT circuit breakers. File
thie bulletin in a convenient place together with
all information and drawings relative to the swilch-
gear. By following theve {nstructions the operaior
can prolong the Lfa and usafulness of the equip-
ment.

GENERAL CONSTRUCTION

Type MT circuit breakers are deeigned Ior
mou.n:i:g in several types of switchhoard construc-
tiax, for individual monnting.

PANEL MOUNTED

The panel mounted breaker, Fig. 1, is designed
for open type switchboard construction employing
an angle iron framework, dead fromt stalionary
;d:gbouds, and drawout truck typo switch-

2.

PEDESTAL MOUNTED

The pedestal mounted type breaker, Fig. 2 is
designed for base mounting. Twa vertical insulated
posts suppart the entite breaker. The base caribe
supported at any height on top of a_gubiele or
pedestal of convenient design.

The type MY circuit breaker is constructed as a
single g:éehbxetikex only. The edngretinsehanism is
suppo! e hougings an 2 upper tar-
minal, whicg in turn are taatanez tosthe support
posts. There is no insulation between the housing,
omating mechanizn and tho Jower terminal,
which makes all of these partstalive to the lowar
forminal :

The arc chute is'a complete and separate unit
which prevents the are from spreading in a hasi-
zontal direction but“requites considerable space

above the arg chute forfexpansion of incandescent .

gasea.

The standard evercurzent lrip is surrounded by
the houging asid the’lower terminal, All cther pro-
{ective devices arg’meunted external to the breaker
houging oran the back of the terminal, The sole-
noid is an integral part of the honsing and uses the
housing side plates for part of the magnetic circuit.

The circuit breakers are machanically trip iree
from the operating handla and from the solencid.

GENERAL MOUNTING CONESTRUCTION
PEDESTAL MOUNTED

Pedestal mounted circuit breakers as showa in
Fig. 2 are attached. to insulated vertical steel posts

BT/£8°d

attachad to a steel base which ig to be.belted on
the pedeclal _

SWITCHBOARD MOUNTED

Switchboard mouated cireuit breakers as shown
in Fig. 1 are built on a/bevel.edged heavy alate
base, The drawout iz mounted on a
trnck which permits thahueaker to be moved to or
from the cannected, position whila the switchgear
is energized, without'the neceesity of interrupting
the sarvices on the'main bua, The stationary open
panel type breakers are also built on a alato base,
B R e maatoes akes 16 of tho

arrangamont nse
mounted breaker frame as a truck car-
tage far'drawsout switchboard construction.

RECEIVING, HANDLING, AND STORAGE

Each ‘circuit breaker, before leaving the I.T-E
Circuit’ Breaker Company, is carelully ingpested
and tested fur proper operation and thes crated
by ‘workmen who are experienced in tho proper
bandling and packing of electrical equipment,
Each crate is plainly marked at convenient places
with the crat¢ aumber, weight, and handling
pOﬂﬂﬂﬂ.

TRANSPORTATION DAMAGE

Immediately upon receipt of the crenit breaker,
examine the crates lo dalormine if any damage
or lots waz sustained duxing transit. If injuyy or
rough han is ovident, fils a damage claim
at once with the carrier and promptly notify the
I-T-E Circuit Breaker Company. The I:T-E Circuit
Breaker Company is not o for damage
to gooda after delivery to the ecarrier. However,
the company will lend agsistance in securiag any
adjustment, if notiied of su¢h claims.

HANDLING

Unpack the circuit broaker as soom ag possible
aiter receipt. If unpacking is delayed, culty
may be expsrienced izt making 2 claim lor damages
not evident upen receipt.

Use care in unpw]dn%tin order to aveid dam-
aging any of the circuit breaker parts. Check the
contenis of each package against the packing list
before discarding any pac material. I any
shortage of material is discovered, premptly notify
tha nearest representative of the I-T-E Cireuit
Breaker Company. Information g the pur-
chase number, crate nuwber, and part numbers of
the damaged parts should accompany the claim.

Considerable time can bo saved in unpaaki:i it
a crane is available 1o ugo in removing the breaksr
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trom tho crate. Betore lifting the breaker it ig
advisahle to remove the arc chute.

To remove the ara chute, loosen one screw at
upper front housing, and remove ene nut each side
of the blowout core. Remave two rear upper
screws located above the bloweut core.

As the ayc chute {s heavy, provide means of
lifing by crane or baist. Lifting shonld be done by
passing a ropa cling under the two upper resistor
support studs located on each side of the arc chute.
The arc chute free of its attaching sczews and nuts
can now ba lifted away from the breaker.

CAUTION: WHEN ATTACHING ROPE SLING
gzxu;mnnomsmnccwmsﬁ

When lifting the cixcuit breaker place the rope
aling under the upper terminal, clese the breaker
and black the bridge closed.

STORAGE

When a circuit breaker can be installed imme-
dialely in {12 permanent location, it is advisable to
do 50 even though it will not be placed in service
foxr some time,

If the aircuit breaker can n¢t be installed in its
pommanent location, the follewing precautions
should be taken:

1, Unacrate the circwit breaker as described
"under LING.

2. Cover with heavy wrapping paper to pre-
vent dirt or foreign substances from seltling on
the movahle parts and alectrical contact sugfaces,

A, Store in a clean, dry place with moderdte
temperatures.

DESCRIPTION

The circnit hraakers are elsctri operated
against heavy springs located back of the contacts
and in the operating mechanismWand linkage.
During inspection and maintenance periods, the
clrouit breaker may be [closed manually by a
removable maintenance clesing handle, The cir
cuit breaker contacts afélepened by the opening
springs when the rip lafch is zeleased either by
puahing the magual trip bulton or automalically by
any trip deviée witb\which the circuit breaker
is equipped,

The cireuidt bteakess are “irnip tree” from the
clasing mechanism, shich assuzes that the breaker
contacts can not be closed as long as any trip
device is functioning.

MAIN, CONTACTS

Thewmain moving contacts as shown in Figure 3
are_machined from hard-drawn copper. Silver
compasition inserts are brzazed to the upper and
lower ends of the conlacts with the upper contact
nsorts on the vertical face of the contact bar and
the lower ingert on the lower horizenial end of the

4 “h !
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contact bar. Main contact pressura is secured from
the ;ﬁi;\ contact nprings in the bridge amm
m »

The main contacts are entirely m by the
bridase arm. Just above the center of the bridges,
a hﬁe alongated vertically, supports the bridges
on the bridge arm and cpening togyle pin. Tha alot
allows frea vartical travel so that the coniact
springs can exert pressure o tha lower horiron
contact face, .

ARCING CONTACTS

There axe two sets of arcing contacts, the arcing
contacty and the intermediate, contacts. Contacls
coonected to the upper fermigal are called “'sta-
tionary” and those con¥acted o tha moving contact
arm are called “moving.")The stationary: arcing
contact is pivotally mo on the arcing horn in
such a way as/dn permit contact welian, Narmal
arcing confact ‘precsire is supplied by a spring
mounted behind the’contact insert. The spring i3
housed in the upper terminal casting. The moving
arcing cantactis mounted dixectly on the hridge
arm casting by means ef socket hoad screws.

The stationary intermediats contact is mounted
diréctly endhe upper torminal casting. The maving
intarmediate contact is mounted on a contact laver
Fivotedion the moving arcing coatact mupport. The

iney tor the moving intermediate contask ia sup-
m by the bridge arm casting. Both the moving
infermeciate contact and the siationary arcing con-
tact are connected o their respective m:grnrhng
memberz by meana of flexible copper conductars,
All arcing and iate axcing coniacls are
faced with special non-welding silver compasition
inserts

The sequence of contact "make” and “hreak”
should ba as deseribed in section CONTACTS

OPERATING MECHANISM

The operating mechanism is supported entirely
by mnp;a ef pins through the zide housings. The
operaling mechanism congists of two simple toggle
arzangemenis and a Jatching systen,

" The breakey, Fig, 3, ia closed by means of elosing
lover (1) acting againgt the adjusting sorew at the
lower end of cis(.ng lovez (2} to force the opening
toggle (1) toward the clased contact position
against the force of the opening spring and the
bridge springs. Both cloging lever (1) and closing
lever (2} rotate clockwise (facing right hand side)
about the same pivot pin which pasess through
the housing sl!ga( ll)xan;tgumgd the closing moet:::.
opening togy:. an are cloge toan on-¢ T

ik ﬁlch is maintained by the

tha

trigger, and latch arm., bk,
Whez the breaker has reached the fully closed
position, holding toggle (1) and helding teggle
(2) are forced downward into an over.conter POE-
tion to maintain the closing lever (1) in the closed
breaker position. A spring assembled over 3 tube
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acts on an auxiliary casting to force the holding
toggles into place.

At ax;iaﬁme during the closing sixake o when
the breaksr is complelely closed, ?he lateh bar may
be rotated clockwise fa:inﬁntite vight-hand side of
the breaker to release the link and trigger in such
a way that opening toggles (1) and (2) may break
dewnward and allow the bridge arm to be pulled
io the full open contact pasition by means of the

eavy opening spring.

Ag tho bridge arm reaches the opsn contact ipc»:i-
tien, the projection on the lower end strikes a levar
which breaks holding loggle (1) and (2). The
breaking of holding toggle (1) and (2) pemmits a
closing lever (1) to assume an open breaker posi-
tion by means of the roturn apring acting an closing
lever (2).

Manvual closing is accomplighed by means of a
pole type bandle inserted in halding loggle (2).

BRIDGE ARM

The bridge arm ie pivoled at its Jower end on 3
pin threugh the housing side frames, It is forced
toward the closed contact position by means of
opening toggle (2) and the bridge toggle pin. It is
moved toward the open posiion by opening
z?zings. The bridge arm is a copper alloy casting

high strength and high conductivity’ At the
upper end it carsier the moving arcing and inter-
mediata cenltacts, On the upper rear surface a
ﬁ::jocﬁon gorves a9 a striking face which angages
solf-energizing bulfor to abeorb the chock 6t
opening. The main contact bridges axe pivoted an
a pin in the bridge arm a'short nce above'the
bridge center. Bridgex are held in place by means
of the pivot pin, the siop screws which are below
the bridge pivot pin and by the bridge spx ?hnk
which bears against the bridge spring. awer
end of the bridge arm, connected io'the lewer
terminal by means of a flaxible conducter, is fas-
lened to the sama paint as the flexible'conductors
which canduet current to the lower termizals dur-
ing arcing period of the upperidontasts.

BUFFER MECHANISM

Tha buffer mechaniemyFig. 315 arranged 20 as
lo abzorb the kinetic enérgy of the bridge arm and
bridge as it reaches the open position. The mechan-
ism consisls of asbuller with pieces of brake lining
on its upper and lower surfaces, and a crank that
acts on a brake shoe, The'force on the brake shoe is
derived from the spring which is compressed by
the impact from the bridge arm assembly.

ARC CHUTE

The ascichute combines several principles of arc
interruption. It is fastened to the upper front end
of the, breaker housing, and to bloweut core by
means of a through bolt. During the opening of a
Bresker, the current transters lrom the main
bridges.to the intermediate contact without passing

@1/99"d
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through the blowout coil, In transterring from the
intermadiate contacts to the arsing contacts, the
curzent tranalers ils path through the blawout coils
setling up a strong magnatic field in the blowout
cvil core and the iron side plates which are
fastened 1o the mides of the arc chute. As the
breaker approaches the full open position, the are
transfers from Lthe moving arcing conmtact to the
front outer horn which is attached to_the lower
torminal of the breaker through the housing, The
arc rises alang both of the arc clute horns/and is
coaled by contact with the are splitters, As'it rises
higher in the arc ¢hute, the as&%s broken into
several sections as the secondary 3z horns come
into play. The secondary arg homro/az shown in
Fg. 3 are connected in series with the primary arc
borns with reaistors in thd'circuit. These resistory
are mounled on the sidewof thesarc chute, Part of
the enargy of interruption i absorbed in the arc
chule resistor and thejare iz completaly extin-
guished as it approaches the top of the arc chuta.

CLOSING SOLENOID

The cloging solenoid is mounted in the lower
portian of'tho Girenit breaker mechanism housing
assembly andwses the side plates as a part of the
magnetic eirsuit. The plunger opezates in a hon-
zontdl dizeclion and is returned to the epan aic gap
position'by means of the pressure ¢f the zolencid
¥od, The energy of returning the solancid plunger
to the open air gap position is abtained from the
retur® springs and is transmidted to the elosing
levars (1) and (2).

In closing, the plunger reaches the closed air
gap position to bring the breaker into the cloged
contact position. Simultaneously, a switch rod in
the head of the solencid engages the cut-off switch
which aperates to de.snergize the closing relay.
This switeh must be properly adjusted to open at
the end of the closing stroke.

STANDARD OVERCURRENT TRIP

The lower lerminal houses an instantaneous
magnet and armature and is so arranged that part
of the current passss through the winding of the
instantaneous trip magnet and part of the current
by-passes the magnet completely. Under some
arrangements, the division current is of no conse-
quence in the axxangement of the tripping. The
standard instantanecus anmatuye is restrained by
means of 3 spring, Adjustment of dpickup corrent
value is obtained by means of adjusting the air
gax as indicated on the calibratien plate.

s the standard instantaneous armature moves
toward the clased asr g?p position, it strikes a push
rod which rotates the [ateh arm end disengages the
latch roller to allow the breaker to open.

ACCESSORIES

A maintenance manual closing handle is fur.
nished for manually operating the efreuit breaker
during test and maintenance periods,
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ATTACHMENTS

Standard Instantanecus Trip

The standasd inctantaneous trip device fe
mounted within the lower terminal of the breaker
and may be calibrated as a standard arrangement
from 100 to 200 percent. The ickur of the instan-
taneous trip is adjustable in Lge field by means of
a calibrated scale.

Because of the location of the standazd overcur-
rent magnet in the lower terminal, it is possible for
the inductanee of the magnet to drive some of the
current into tho other leg of the terminal during a
rapid rate of xise current. Since the divisian of
current in the lower lerminal iz maintained for
some distance along the lower curzent studs, a
cextain amount of iron is inserted alang the uppar
current path to compensate for the inductance of
the ovarcurreat magnet.

Shunt Trip

The shunt trip is a standard clapper type magnet
mounted on the side of the bxaﬁ mechanism
housing and so arranged that motion of the arma-
ture strikes the trip bar in order to ratate the latch
arm and disengage the latch. A shunt trip coll is
well insulated to permit tripping power and braaker
voliage 1o ba derived from different sources,

The magnet and axmature of the shunt txip ase
laminaled which provide for high speed operation.

* As the breaker opens, the shunt trip coil is dia?
connected from the cantzsl seurce by means of@n
auxiliaty switeh connested to the operating mechs
anism of the breaket.

Auxiliary Switches

The MT breaker iz equipped with a z6tary type
auxiliary switch go arranged that it is operated by
the ¢ircuit breaker bridge arm te, which'it is
attached by means of a lever and@nsulating link.
The auxillary switch is mountéd)on the main
breaker panel or on a sub-panel iDhthe case of
breakers built for pedestal mounting.sThe contacts
in the auxiliary switch are/completely reversible
“a™ or "b'' and their positionizelative 1o the motion
of the contact arm may bejadfusted by changing
their position on tha contact shaft.

INSTALLATION

Belore altenn‘xgiting agy installation. consult all
drawings furnished liy the L.T.E Circuit Breaker
Company for the particular order. These drawings
consist of dimensional front and side views and
sacondary wiring. When installing panel mountad
breakess, prepate in accordance with the drawing
furnished,with the cirenit breaker.

WIRING

The wiring of the main circuits should be in
exact accordance with the diagram accompanying

8
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the device. Care should be taken to see. that the
lina cables axe connected to the upper studs.

In addition to the main wixing mentioned aboys
the cantrol circuits must be installed in exact ae-
cordance with the djagram. Adequate size wires
should be used in the contral eircuits to inaure
proper operation.

MAINTENANCE

The circuit breaker parts ate dedigned, and
constructed 50 as 10 réquire & minimum‘ef mainte-
nance, Howevar, t is recommended that a malnte.
aance program be established that will provide for
an inspection of the circuit,breaker al least once
every six months and immediately after operating
to intersupt a fault. ‘ :

An inspection thouldube made 1o detecmine the
condition of the contacts, arg chuts, and electrical
connections.

All mounting setéws, fastening assemblies such
as the operating mec. and operating acceg.
sories, should, be (tight against their supporting
members.

The maiz, intermediate, and arcing contacts can
be exposed forinspection by removing arc chute.

ARC CHUTE

To ramove the arc chute, proceed ag described
in section HANDLING under RECEIVING, HAND-
LING, AND STORACE. '

The contact between the front axe horn and the
crogs bar on the mechanism bousing should be
kept free of rust and corrosion and should bave

oloctrical contact. If the are chuie splitters or
any portion of the arcing horns and arcing contacts
show signs of excessive burning and erosion, thage
parte should be replaced and gome gtudy of the
operating conditions made to determine whethar
\ke frequency of oparation under severs interrupt-
ing duty is a normal part of the installation,

The arc chute must be removed in order to
inspect, mainltain, or replace the conlacts.

CONTACTS

Dirt or grease on the contacts should be removed
by wiping them with a clean cloth satarated with
carbon tetrachlarida. Dizcoloration of the contact
surface o not harmful. '

All flexible conductors should be inspected for
broken or pinched laminations. Flexible con-
ductors in such condition should be replaced.

Main Contacts

A slight amount of Euung is to be expected an
the main contacts. If the contacts are badly pitted
or eroded, the contacts should be replaced before
other parls of the circuit bre ker bacome damaged.
Excessiva pitting may be caused by badly burmed
arcing contacts, or the circuit breaker may be
ipt;rrupting currents beyond itz interrupting
rating.
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Arcing and Intermediate Contacts

A moderate amounl of pitting is to be expected
and will not interfere with the operation of the
arcing and intermediate contacts. Occagionally it
may be necessary to “dress-up’’ the contacts by
removing small burzs with several light wipes ot a
fine lile, Always follow the contour of the cantacts
and do not atterapt to entirely eliminate the pitting,
Prevent any filings {rom falling into the mochanism

" by zovering it with a clean eloth. Alter filing the

contacts, carefully rameve the cloth and blow out
any dust or particles that may have fallam into the
mechaniem with low-pressuze dry air.

If the contacts are severely pilted or exoded, the
contacts should be replaced.

® moving arcing and moving intermediate arc-

ing contacts may be remaved by removing the
screws al the top of the bridge arm. The stationary
arcing contact is removed by removing the screws
holding the areing horn in place and by removing
the arcing herz.

ADJUSTMENTS

The circuit bruakers are adjusted, inspected, and
tested before leaving the factory. However, it is
possible that rough handling during transit or
abnormal usage after insfallation way cause a
change in some of the adjustments, The circuit
breaker should be checked and if adjustments are
required, they should be made in accordance with
the following sections. -

NOTE: WITH THE EXCEPTICN OF THE SOLE-
NOID OVERTRAVEL ADJUSTMENT, ALL“AD.

- JUSTMENTS ON THE BREAKER AFFECT, THE

CONTACT TRAVEL AND PRESSURE.

CONTACTS~INITIAL

To make the initial contact’ adjustment on the
main contacte, loocen the rightangle set acrew and
turn the contaet spring collak counter clockwise,
Adjust the bridge stop scréw (the stap screw is
screwed into the bridga by means of a lock nut)
until the main upper codtactsare in line and show
1/8 inch space when 'the intermediale ¢ontacts

touch. This may besdetermined by closing the

breaker slowly by hand until the intermadiate con-
tacts touch.

During the'initaliclosing of the breaker, it should
be noted ghat dhe intermediale contacts should
show a separdtion of approximately 3/16 inch as
the arcing contacts touch. Therefore, the sequence
of the contacte'fequires that there be 3/16 inch
broak on the intermediate contacts as the arcing
contacts touch and 1/8 inch break on the main
contacts as‘the intormediate contacts touch.

CONTACTS-FINAL

NOTE: THE CLOSING LEVER ADJUSTMENT
MUST BE MADE BEFORE PROCEEDING WITH
THE FINAL CONTACT ADJUSTMENT.

B1/60°d cceLeerki8l OL @94c S99 civ

Make additional adjustment on the bridge stop
screws so that the outar contacts will be 0.025 inch
behind the inner contacts. The outex contacts &0
adjusted are, on 3 and 5 bridge wnits—1 contaét’on
each side; and on 8 bridge units—2 contagts on
each side. This adjustment, of course, reducesthe
wipe or txavel on tha lower contacts.

Tighlen locking nuts on bridge stop serews.
Cloze breaker. Turn each contact spring adjusting
collar clockwise until the sptingssate fully com-

essed, then back off one full tugfitand tighten

king screw at right angle tothe"adjusting collar.

The above adjustments shouldizegult in a pull of
not less than SO lba. requiired, to”part the man
contact at the upper contactdace: '

MECHANISM
Closing Laver .

The adjusting s€tew at the lower end of clesing
lever (2) adjusts the relation between closing laver
(1) and closing/lever (2) and determines the posi-
tion of theybridgé arm when bolding loggle (1)
and (2) fall into the overcenter position. This screw
must be, adjusted so that the contacts have the
propexovertravel and wipe when the breaker is in
the closed position.

Back,oif the adjusting nut and screw at the lower
end of closing lever (2). Close breaksr slowly by
hand until upper main contacts just touch, Mark
position of lower main contacts with scriba mark
so that motion along horizontal surface can be
Mmeasurad, after breaker hag been closed. Cantinue
elosing molion so that the wipe of the lower main
contacts may be noted, Adjust screw at lower end

of closing laver (2) so that the or travel of the
lower main centacts is 1 /8 to 5/32 inch between
$iret make of upper contacts and vn reached

when holding togglos (1) and (2) drop aver center,
Lock closing lever adjusting screw by lock nuf,
and check travel of Jower econtact by opening and
reclosing breaker.

Trigger

The trigger set screw determines the position of
the latch rcller against the latch bar. It is important
that the tdgger set screw be so adjusted that the
roller is in the proper position o insure latching
of {he breaker,

With the breaker fully closed, the trigger should
lift off of the trigger adjusting screw 1/32 to 1/16
inch. If the latch fails to fall into place under the
roller so that tha opening toggles (1) and (2) are
not held in place by the link, shorten the trigger
adjusting screw. After closing the breaker adjust
the trigger set scraw until the clearance between
the screw head and trigger is approximately 1/16
inch. Tighten lock nut,

Solenoid Rod (Overtravel)

The stzoke of the solenoid may be adjusted by
rolating the solenoid xod. The lenyth of the solenoid
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