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Dtfe;. NO. 

DCA-11!8-1 
DCA-148-2 
DCA-1148-3 
DCA-148-10 
DCA-148-17 

DCA.-lltS-23 
DCA-1�21 
DCA-148-24 
DCA-148-22 
DCA-1lt8-25 
DC-844 
DC-849 

DCA-148-12 
DCA-148-11 
DCA-lltB-13 
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a. APPLICABLE DRAWINGS (Nctr INCLUDED) 

Titl.e 

Assembly, Inc:oming switchgear 
Assembly, Low Lift Pump Rocm East-Switchgear 
Assembly Low Lif't Pump Roan West-SWitchgear 
Three Line & Control D-lagram, Incaning SWitchgear 
Three Line & Control Diagram,. Low Lift Pump Roan 

Eaat &West-Switchgear 
Wiring Diagram, Inccmi� Switchgear 
Wiring Diagram, L.L.P.R. - East SWitchgear 
Wiring Diagram, L.L.P.R. - East Switchgear 
Wiring Diegram., L.L.P.R. - West switchgear 
Wiring Diagram, L.L.P.R. - West SWitcbgee.r 
Breaker niring & Control Diagram 
Test Cabinet 

lt-. 16 KV, 2000A - Bus Duct (Incaning) 
4.16 I<.V, 2000A, Bus Duct (Feeder) 
>+.16 KV, 2COOA, Bus Duct - Ass'y Details 
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NELSON ELECTRIC MANUFACTURING CQ. 

!NSTP..LI.ATIOI'l AND !Y'.AINTENANCE !NSTRUCI:!ONS 

FOR 

ClASS 726 

HORIZONrAL DRAWO'.Jr ,MEIAL-C!Al) 

MAGNEriC AlR C!RC'l�T BRE..l\.KEB. 

SWI'I:CIDEAR 

O.l. '{26-A}r 
?age J of lO 
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NELSON ELECTRIC MANUFACTURING CO. 

CAUTION 

U1JPACKT.l'JG THE SWTICBGEAR 

KEEP TB:::S SHITCHGEA.R COVERED 

finish and the delicate glass enclosed instruments "W"hich 

are mounted. on the paneL '�h� equipnent c-onsists of appara-

O.I. 726-Air 
Pa.ge 2 of .lO 

tus which muet be carefully protected f'rcm the weather and ex-

treme cb.a.uge6 in temperature. 

If it is necessary to unpack the SVTitchgear bef'ore f'in£.1 in-

sta.lla.tion H must. be kept covered, dry and. varm enough to 

prevent condensation until placed in service. 

;Jrea.t care should be e::.:ercise1. in uncrating and tia.ndling to pre-

-ve-nt dam.13.ge to ttl--::: instn:mente, and scra.tcr.J.ng the painted surfac!!l. 
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NELSON ELECTRIC MANUFACTURING CO. 

L General In:forms.tion 

Ol-726·-Air 
Page 3 of lO 

The shipnent of this switchgear will include, besides breakers and 

-cubicles, standard switchgear accessories which are required for 

proper operation end/or m.e.intenenee. 

For lndoor-Svitcbgear 

1-Crank for moving the- b�r frO!! t�st to operating t:-oeition a:ld 

vise verse. 

1- Pair of' Breaker Guides.. These have to be hoolred. to the fioor frame 

when rolling the breaker in-or out. of the cubicle. 

1- Breaker Movii?f; Dolly, for �e.sy handling of th"!' bree.lrer out of th� 

cubicle. 
l- Arc Chute Maintenance Support, for easy inspec-tion o1 nrc chutes end. 

main contactso 

For Outdoor-Switc?gear {not vcl.k in) 
1- Crank (as for indoor) 
1- Transfer truck to replace breakers and for removing breaker $.Ut of the 

cubicle for maintenance. 

1- Are Chute. Na.intenar.ce Support (as for indoor . ) 

other Optional Accessories are: 

-Test Cabinet. This is provided with a control-BVlitch and a plug \Jb.ich 

allows it to operate the breaker outside of "the cubicle for ma.intene.nc�. 
-Mechanical Interlock. Mounted on the dra.wout-device ·l.dth kirk key inter-

lock to lock the breaker in "open" positiono Fer locking, trip th� breek�r, 

turn drawout device: t-wo or three revolution zc.t-i-cloek-wit.t!; freE '� �-sre.� 

ting" in position, lock and. remov12 key. 
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o.•t:::LSON ELECTRIC MANUFACTURING CO 

2-Foundation 

OI-7c:6--A1r 
Page 4 of 10 

-Note: Foundation should be made in accordance vith th.� "foundation" 

drawing, which is specially made for each order. 

-!ndoor. The strong floor frame of each cubicle allows it to pl.a.ce the 

svit.chgee.r directly on 8IlY floor, and ei'ter leveling each sepsre.t� 

cubiel.e it ean be bolted down with anchor-bolts. The floor has to b€ 

of euursa .of sufficient strength to withstand the weight of the svitch-

gear end should have e. certain l.evel accuracy. 

The installation Will be of course much simpl.er and quicker when two 

base channel.s are inserted in the eonerete. They should be para.l.lel 

with the :f'ront, in llne With the switchgear anehor-bolt-hol.es, and 

should extend the floor level e.pproxims.tely 1/8". 

These base cbsnnels will be shipped with the sWitcr..gear if' specified. 

The floor directly in front of' the· GWi tcbgea.r should be strai.ght, t-...ard 
. 

and smooth in order to remov� and/or reple.ce a breaker quickly in case 

o'f �.mergency. 

-OUtdoor. (Not walk in). The base 'for an outdoor switchgear should be 

a well leveled, smooth concrete floor With anchor bolts located as shown 

on the "foundation11 drawing. Special attention has to be given to the 

floor in front of' the switchgear which bas to be on the same level as the 

first base cbsnnel in order to keep the height o'f the transfer truck in 

line With the floor frame of' the breaker canpartment, to allow the breaker 

to roll fran ·the transfer truck into the breaker ccmpartment "Without di'f-

f'icu1ties. 

-Conduits i'or the ma:ln cable and control "Wiring ailould be located tn accord.-

ance with the "foundation .. -lra:�r.lng,. www . 
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NELSON ELECTRIC MANUFACTURING CO. 

3. Installation 

OI-726-AJr 
P�--e 5 o:f l C 

The i.nd.oor and outdoor (not w-alk in) cubicles will be shipped �cmpleu· 
�sembled and bolU..od together as one canple.te unit or :fn groups of ;o-.h'.r· 

ping sections depending on quantity or s:f.zc. They a!"'� resAy to be bol.t-

� to the i'l.oor and hard.vare v:ill be :fnclu!led. to bolt the shipping sectio::1s 

t:ogether and make d�t::trical Joints es r-:!iqnlr�ti .. 

Special ll.tt6'ntion f,hould ·!:Y: glv�a to tt.it' tolloqing "{:-artu: 

-The �reekers Vill b6 et.ip�-ed disaesemble.d "�oJitb. tb.e fclJ.ouing �-s: 

{Fig, 1-la. )�· 

3- Arc Shutes (Fig.l-b)* 
1- Front .Fanel (Fig.l-c)* 

2- Side Panels (Fig. Y,.8a,8b )"· 
2- Interpha.s� barriers (Fig,3-5'*) 

1- 'Ii� Bar (Fig,, 3-8cl)i(-
(*Fig. e.nd it-em number r�·fer to 11N'eJ..son N.egnctic Air ::t:rcu.i'!J Br�aker 

Xnstructi.on Book.") 

For th� assembly refer to the nNclaon Msgi:lf5t:k Air Circu1t. Br!�ak�T :nstr..:ct:l..ol"! 

Book" wi:'J.ch 'Will be included in tt'..ie booklet.- Br�akF.rs for e.n outdoor- ew:ltch-

gee.r should be: assembled, one at ths tilt.e, on th·� tra!".�.af'�:r tr.lck and rcl.l�1 :J.nt0 

the breaker ccm.pertment, in order to prevent eny lif't:f.ng, 

-Outdoor Switchgear. In cas� an crutd..::or swit-chgear is srJpped :in t�o c.r m.or<:: 

st!.tpping sections &ii/or a. connection t.broat or s. bt;..s C.1.:.ct is attach .. .::d thsre 

included.. Either of th<::se or both should be 1.15':70. .• d<.::peni!ng on the deeig:J., 
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NELSON ELECTRIC MANUFACTURING CO. 

0l-726�Aj!: 
fag� 6 of 10 

-Bus Ears nnd/or ConnectionT�oe.t Bus" If "Bus Bar .roint Boxes" are 

included in the shipnent (see assembly draving and drawi r..g list.) the-s.e 

have to be pla.ced over the bus bar joints end fastened. wi:t.n two or three 

layers of electrice.l tape on the left and right hand side of the "Bus Bar 

Z oint Box:." No fi lUng ccmpounrl :is required, 

Wilen! no "Bus Bar Joint Box·es" are sb.own or arc not included in t.tw du p-

!!t�c.t, th¢ 'Luo bar join�'·' �l:1W:O to bf< taped vltb a quantity of layers of 

nDuct Seal" and "Vinyl Ts.p:?", corresponding to the rated voltag-e. "Duct 

Seal" and ''Vinyl Ta�" will be included in t.ht sh:ip:n.ent. 

-Inco:dng Cable Connections, Fot.hea.d or cable lug connect.ions have to be 

tap-::d as described abovee Do not fail to ccmplete taping be:for� p-..;"ttin.g 

sVitchgear int.o service. 

-The Ground Bus has to bs peroanently connected to th'? st.ation ground. 
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NELSON ELECTRIC MANUFACTURING CO 

4. Putting Into Service 

Cri-726-Air 
Page 7 of: 1.0 

-After the switchgear is installed as described before and tb.e control 

circuits are connected the "Magnetic Air Circuit Breaker" m.ey be rolled 

into the cub.l0lC:o Proceed as follows: 

-Check if the "nut"of the drawout device is canplete� in the "test" (front) 

position. (The operation of the drawout device with its different interlocks 

is described in tbe "Nelson �etic Air Circuit Breaker Instruction Book")� 

-Check if the breaker blades are in open position. 

-Roll the breaker into the breaker compartment, using "breaker guides" 

(for indoor) or "transfer truck" {for outdoor), till the breaker-latch en-

gages and 1� With the d.re.wout-device nut. 

-The breaker is now in "test position." Tb.e control circuits are con-

nected, but not tbe main circuits. The automatic shutter ie st-ill closed. 

Operate the breaker e. few times to check general operation. 

-Close outer door (for indoor) or instrument panel (for outdoor) end TJJ.ove: .. 

breaker with crank into "operating position." A positive stop Vi.ll be f'el.t 

when the breaker is f'ull:y engaged. 

-For meters, relays, recorders, etc. refer to the corresponding 5.nst.:rt.:ctlcns 

books vhich are included in this booklet. 
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NELSON ELECTRIC MANUFACTURING CO. 

5. Maintenance 

OI-726-Air 
Page 8 o-r lO 

The switchgear should be. given a thorough, overa.ll maintenance check 

at least once a year, when operat-ion conditio!l2 are nonna1o Where 

operating or atmospheric conditions are abnormaL more f're�tent inspec-

tion and maint.en.ance is necessary. 

-General. A:f'ter de-energizing the primary end s��conda.ry circuits remove 

all coverpl.a.tes end remove all. accumulations o1� dust \dth a vacuum clean-

er or dry cloth • .  Clean al.l. bue bars, bus suppcrts and spouts with a. �loth. 

dampened with carbon tetracloride. Check ell. r-..ain and auxiliary wire con-

nections, e.s fer as accessible. 

Special. attentions should be g1 ven to the folloiling parts: 

-Stationary Main Contacts .. · Check if' these are burned. If' only slightly 

burned t-hey ms:y be dressed w1 th a fine :f'ile., Remove only t-he high spots� 

Do not attempt to file out pits . Any be.dl.y burt::.ed contact s should b� re-

placed. Renove spout cover 1.n the rear ccmpert�nt, disconnect bus bar, 

remove retaining ring and push contact :forwar-J.. 'I·o aseemblE· procee..-1. i.n 

reverse order. 

-Drawout Device. Check if nut moves freely. Tighten all screws. Lubri-

cate worm screw end other moveable parts. Do not try to replece parts or 

to repair the drawout device, because its prcper operation depends on clo&� 

tolerances. Any defective dra.wout device should be replaced by a n�w one. 

-stationary Auxiliary Cont-acts. Check spring actior of ea.ch contact and wtre 

connections. If' a contact or the ccmplete cont�t block has to be :eplaced 

its alignment with the breaker contacts can be cheeked by inse=:rting the 

breaker slowly and care:fulJ.y, using a f'l.ash-l.ight:, 
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NELSON ELECTRIC MANUFACTURING CO. 

or-·�;-:6 -Air 
� 9 of 10 

-Breaker Raila. These should be cleaned carei'ully, because any accu-

mulation of dirt vould cause misalignment of main and. au..11:iliary contact-s. 

-Shutter ,Check if shutter-plates �ove :f':reely and lubricate all movee.bl� 

parts. 

-Dust Filter should be cleaned or replac� at least once a year. 

-In5ti'U!Ilents,re.leys and other devices should be xr.atntaincd according to 

tb.eir specific instruction bookeo 

-Before putting svi:tchg.aar back int-o service operate the breaker a few times 

in test positton t.o assure proper opero:tiono 
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NELSON ELECTRIC MANUFACTURING CC' 

6. Spare Parts 

OI-726-Air 
Page 10 or 1.0 

The following i ten�e:: are suggested for a typical. order, al.tb.ough. re-

camnendations �· . vary for particular insta.llati6n. 

Quantity Description Part No. 

3 stat� �.ain Contacts for lOOOA brk. DB-678-1 
? Stat. �in Contacts for l200A brk. DB-678-2 .J' 

3 Stat. Main Contacts for 2000A brk. DB-678-3 

l. Stat. Auxiliary contact assembly DC-721. 

- 1. Set. primary fuses for 'Voltage transformer, etc. 

- 2 SeT.s secondary fuses 

- 2 �;�t s Indicating l.an::flB 

Note; When ordering spar,; parts please re:rer to: 

-Name of insta.ll!J.ton, original purcb.a.se order and corresponding 

Nelson Electric Shop Order numb5r. 

Ful.l N�lsou D8l:-;:pJ.at� data of ewJ:tcbt;ear. 
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OPERATION- MAINTENANCE 

INSTRUCTIONS 
NELSON 

Magnetic Air Circuit Breaker 

4.16, 7.2 & 13.8 KV - 75 to 500 MVA 

NELSO�LELECTRIC MANUFAGTURING CO. 

P. 0. BOX 5385 
TULSA, OKLA. 

0.1.-726-NT 
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INSTRUCTIONS FOR OPERATION AND MAINTENANCE 

MAGNETIC AIR CIRCUIT BREAKER TYPE NT 

Index 

1. GENERAL DE SCRIPTION...................................................................................................... 1 

2. O PERATION OF THE BREAKER ......................................................................................... . 
a. Charging of the Spring ......................................................................................... . 

b. Indicating Device ·····················-················· ........................................ ................. . 
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l. GENERAL DESCRIPTION 

� Basically the magnetic air circuit breaker consists of 
:hree parts (fig. 1). 

a. The Breaker Carriage (fig. 17) with built in power 
storage drive, the main contact system, the control 
block and the air blow-out mechanism. 

b. The. Arc-chutes (fig. 7) are mounted over the main 
contacts. They are built up of arc resisting material 
and have arcing horns for the guidance of the arc. A 
U-shaped magnetic system with blow out coils is 
located in the lower part of the arc chute. In the upper 
part of the insulating chambers numerous metallic and' 
ins ulating laminations are arranged for the purpose of 
splitting up the arc and thus completing the interrup
tion. 

c. The insulating and protecting panels consisting of two 
interphase barriers 5 (fig. 3) and a metallic front panel 
c (fig. 1). 

The closing and tripping of the breaker is ac
complished by a charged spring which offers the assur
ance that once the closing cycle is started it will 
definitely be completed, no "Kissing" and burning of 
contacts due to low control voltage, etc. 

Also the breaker will not close unless the spring 
is s ufficiently charged to make a complete "closing 
and opening" cycle. 

rr. If the breaker is already closed the spring charge 
" has sufficient power to "open, close and re-open" 

the breaker. 
The spring is nor mally charged automatically by 

a small electric motor. However, it may be charged 
by a foot pedal in case of control power failure. 

2. OPERATION OF THE BREAKER 
a. Charging of the Spring 

The operation of the breaker is quite simple. 
Refer to figures 25, 25A, 25B, and 25C. 

Charge the main spring either by motor or foot 
pedal. For convenience we will let the motor charge 
the spring. 

The power delivered by the motor 33 compresses 
or charges the spring 38 via the differential gear 
assembly 36, 37a and 37b, constant torque cam 35 
and chain 34. 

The motor is controlled by a limit switch 61 
which is actuated by a cam 53 and lever 60. This is 
illustrated in figures 25b and 25c. When the spring 
is partially discharged the motor starts and rewinds 

·or charges the spring. When it is fully charged the 
cut-off switch is opened and stops the motor. 

While the motor is charging the spring it rotates 
ring gear 37a but the other ring gear 37b holds still 
since it is blocked by one of the two blocking cams 39. 
These cams�nd ring gear 37b are rigidly keyed to 
shaft 40. 

Since one ring gear rotates and the other holds 
still, then the pinion gear 36 must rotate and revolve 
around its axis. 

A constant torque cam 35 moves along with the 
pinion gear thus pulling chain 34 and compressing or 
charging spring 38. 

Notice that ring gear item 37a differs from item 
3 7b in that it. has ratchet teeth on its outer edge into 
which latch lOla engages. This means that ring gear 
3 7a always turns in the same direction thereby retain
ing any charge that is stored in the spring until such 
time as a close or trip function is executed. 

One of the ratchet latches lOla holds the ring 
gear and spring charge while the other is only used 
when charging the spring by the foot pedal. 

b • .  Indicating Device 
Indicating devices in windows in the front panel 

fig. 1 are showing adjacent to one another whether the 
operating spring is "extended" or "released" and 
whether the breaker is "open" or "closed". The latter 
indication is operated automatically from the control 
shaft 29 (fig. 25). 

The indication "extended" indicates only the 
fully charged condition of the spr ing. 

The indication "released" means that the spring 
is not fully charged but it may be in any position be
tween fully charged and completely discharged condi
tion. 

Before undertaking any manipulations with �� 
operating mechanism or with the breaker con�c�t !�� 
spnng must be completely discharged arid thus not 
aangerous. This Ts� done by iioiding dow.ri on ••d;;e · 
b!OclCing lever''._% (fig. 10) and closing and ope"ning 
the breaker repeatedly until it will no longer operate. 

c. Closing the Breaker (fig. 25, 25a, 25b, 25c) 

-1-

Assuming the main spring 38 to be fully ch�ged 
press the close button item 31-1 on the front of the 
control unit. This pushes the release arm 55 forward 
causing the toggle assembly immediately above it to 
unlatch and collapse. Lever 25 is then free to be pulled 
downward by spring 26. The clevice 25a/b, being 
rigidly attached to lever 25, strikes the power toggle 
unit allowing it to collapse. This unblocks cam 39 
from damping device 47 leaving shaft 40 free to rotate 
from the charged main spring 38 via chain 34, cam 35, 
pinion 36 and ring gear 37b (37a is held stationary now). 

As shaft 40 rotates cam 41 follows, pushing 
pitman rod 42-upward. ·This upward movement causes 
breaker shaft 50 to rotate and transmit power, via the 
three insulated rods 49, to all three main switch blades 
52 simultaneously, thus closing the breaker. 

!i At this point the main spring is still partially 
f charged, at least enough to open the breaker. The 

spring discha:ge must be stopped some way, otherwise 
the breaker would immediately open. However, a sec-
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ond cam 39 rotates with shaft 40 until at 180° of rota
tion of shaft 40 the second cam 39 is blocked by the 
oil dash pot damper unit 47 thus stopping the spring 
discharge and further movement of all parts including 
the main switch. ' / 

The spring is now partially discharged and limit 
switch 61 goes closed starting the wind-up motor to 
recharge the main spring 38. 

d. Tripping the Breaker (fig. 25, 25a, 25b, 25c) 
The tripping of the breaker is done by the same 

main ·spring that closed it. This causes a very fast 
and positive opening function. 

The tripping mechanism is almost identical to 
the closing mechanism and the operation is exactly the 
same. 

To trip the breaker press the "trip" button 31-0 
on the front of the control unit assembly. This pushes 
release arm 55 forward allowing the tripping toggle unit 
to collapse. 

Spring 26 now pulls lever 25 and device 25 alb 
downward against the power toggle lever 45d thus 
collapsing the tripping power toggle. This unblocks 
cam 39 allowing shaft 40 to be rotated by the main 
spring via chain 34, cam 35 and ring gear 37b. 

As shaft 40 rotates the main switch is pulled 
open via pitman rod 42, shaft 50, insulated rods 49 and 
the switch blades 52. 

Here again at the end of 180° of rotation of shaft 
40 cam 39 strikes the oil damper unit 47 and stops its 
rotation and further movement of the main switch. 

The main spring is now partially discharged and 
the limit switch 61 closes. This starts the rewind 
motor 33 to recharging the main spring 38'. 

By now you will have noticed that ring gear 37a 
always rotates in one direction and 37b in the other 
direction. Also that their associated pinion gear 36 
both rotates and revolves first one way and then the 
other depending upon whether the main spring is being 
charged or discharged. 

Shaft 40 always rotates in the same direction re
gardless of whether the breaker is opening or closing. 
Also it only rotates 180° during either a closing or an 
opening operation. 

At the end of each 180° of rotation one or the 
other oE the two blocking cams 39 will be stopped by 
one of the two power toggles and its respective oil 
filled damper units (shock absorbers). 

e. The Control Block (fig. 25, see also fig. 12) 
The control block is a completely assembled unit 

of toggles, lin kages, etc. 
Basically it is a small trigger operated trip ham

mer that triggers a larger power toggle system to close 
or open t� �n switch. 

The unit can be operated either mechanically b., 
the close or trip push burtons on the front, or it can b 
operated electrically by energ1zmg either of the two 
coils 32 from an external electrical source. These 
coils are available in almost any voltage for either AC 
or DC. Each coil may be used for either tripping or 
closing serv�ce, since they are identical. 

Either closing or opening the main switch auto
matically resets the opposite control unit toggle mech
anism so it is ready to perform the next function. 

This is accomplished by the rotation of shaft 
50 during either operation transmitting power via rod 
28, shaft 29 and two cams 30 which are secured to shaft 
29 at 90° apart. One cam 30 resets the closing toggle 
when the breaker opens and the o�her cam resets the 
tripping toggle when the breaker closes. 

This feature eliminates the necessity of .. latch 
chet:k" switches that are necessary on other circuit 
breakers when used with reclosing relays. 

f. Blocking of the Closing Operation (fig. 25b) 
The breaker cannot be closed. until the sp�ing 

38 is sufficiently charged to make a .. close-open,. 
cycle. 

The cam 53, which rotates as the spring 38 
charges or discharges, is so designed that when there 
is insufficient power for the complete .. close-ope." , 
cycle the roller on lever 60 leaves the cam 53 allowi 
spring 59 to pull lever 60, flag rod 58 and pin 5 7  upwar • 

This causes lever 56 to turn slightly about its pivot in 
a counter clockwise direction. Lever 56 strikes lever 

55 and pushes it downward enough to unlatch lever 55 
from the toggle assembly thus rendering the "close,. 
push button 31 inoperative until the spring is suffi· 
ciently recharged to make a complete "close-open" 
cycle. 

A second blocking action of the "closing'!. mech
anism is provided by rod 27 (fig. 25). When lever 25 
of the control block moves downward· and closes the 
breaker, rod 27 moves downward against lever 5 5  and, 
as explained above, unlatches lever 55 from the control 
toggle as long as the mechanical "close" push button 
31 is pushed in or the .. closing" coil is energized. 
This insures that one closing impulse, independent of 
its duration,can provide only one closing operation and 
consequently the breaker is "pump free". 

From this it may be seen that if for any reason 
the breaker trips immediately after being closed and the 
operator is still holding the "close" button 31, or a 
remote electrical "close" button in the "close" posi
tion, the breaker will not re-close until the button is 
returned to its "normally off" position and a second 
closing impulse purposely initiated. ..l g. Air Blowout Mechanism (fig. 18) � 

In case of small interrupting currents, pr oducing 
only a weak magnetic field, the arc has to be blown 
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onto the arcing horns by means of au blowing. For 

this purpose the breaker is equipped with a pneumatic 
device, consisting of the piston 21d driven from the 
shaft 50, and compressing air in the ,Cylinder 21c thus 
blowing air via the flexible hose 21b to the nozzle 21a. 

h. The Main Contacts (fig. 22) 
When t.reated according to the directions for 

maiotenanc�, the contacts will close without difficulty 
on any short-circuit with currents not exceeding the 
breaker capacity. The shape of the finger contacts item 
12 and 210 reduces the electrodynamic forces. 

The opening of the contacts is performed in two 
steps in order to reduce the wear on the main contacts 
carrying the sustained current. The moving contact 11 
leaves the main finger contacts 210 first and afterward 
the arcing contacts 12a and b which have a shape favor
ing a rapid transplantation of the arc (see phase I of 
fig • .18). 

i. The Interruption (fig. 18) 
As soon as the moving contact 11 leaves the 

arcing contact 12, the arc will jump to the arcing horn 
14 (from phase I to phase II), whereby the magnetic blow 
out coil 16 is inserted in the circuit. The magnetic 
field produced by the coil drives the arc upward, caus
ing the other end of the arc to jump from the moving 
contact 11 to the arcing horn 15 (phase III). The arc 

-�� .. 

has now reached the arc-chute and is divided into a 
series of partial arcs between the connecting horns 18. 
Under the influence of the magnetic field these arcs ! 
move upward, simultaneously being turned 90° due to 
the shape of the connecting horns. 

The partial arcs are thus now burning parallel to 
each other .and together with the connecting horns they 
produce a solenoid-shaped current path. The magnetic 
field of this path pushes the arcs further upward into 
the region of the metal plates 19 (phase IV), where 
they are divided into many short arcs which after pass
ing through zero current are extinguished and are unable 
to reignite. The insulating barriers 20 following the 
metal plates prevent partial arcs from leaving the arc
chute. The hot gases from the interruption are finally 
stopped by the covering hoods and deflected downward. 

j. Drawout Device (fig. 20) 
The breaker is moved between the t�st and operat

ing positions by means of a drawout device as shown 
schematically in fig. 20. When pushing the breaker into 
the cubicle, the stopper 73 will reach the nut 74 and 
couple to it, which however is only possible if the 
moving nut is in the correct outer end position (test 
position). If this nut is in any other position, the arm 
75 will have swung upward, thus preventing the coupl
ing between breaker and drawout device. 

When the coupling is established the breaker 
can be mo�d between the test and operating positions 
with the crank 71. The coupling can only be released 

· tn the test position; a release in the operating posi
tion or during movement is prevented by the lifting 
cog 72 sliding on the rail 77. 

In order to prevent burning of the tulip contacts 
9a of the breaker and stationary contacts of the cubicle, 
by inserting or withdrawing the breaker to or from the 
operating position when closed, a mechanical interlock 
system is built in (see fig. 20). 

As an example when the breaker is closed, rod 
68 and roller 69 are raised thus allowing release latch 
70 to drop into a notch on blocking ring 79. When 78 
and 79 are so engaged it is impossible t<? crank the 
breaker from test position to operating position or vise 
versa. 

Also it is impossible to close the breaker while 
in transit from "test" to "operating" positions because 
roller 66 travels on rail 76 which is designed like a 
cam so that in between the test and operating positions 
of the breaker the roller 66 raises, pushing rod 67 
upward. This causes lever 56 to push lever 5 5  down
ward and unlatch from the closing toggle mechanism 
such that the closing push burton 31 is inoperative. 

However, when the breaker is in either the operat
ing or test position, or even out of the cubicle, the 
roller leaves the rail and allows the lever 5 5  to re
couple the closing toggle such that the push button is 
now effective for closing the breaker. 

3. MAINTENANCE 

-3-

In order to maintain high reliability in operation 
and to prevent breakdowns, it is recommended to do 
the maintenance work specified below after: 
-500 normal breaker operations 
-as soon as possible after short circuit operations 
-at least once a year 
Caution: The breaker must be removed from the cubicle 
before the front panel is removed. The power storage 
spring must be fully discharged before any manipula
tions are made with the contacts or the operating mech
anism. Note that the spring may still be partially 
charged even though the breaker will not close by 
operating the close push button, because an interlock 
is provided that prevents the closing of the breaker 
unless the spring is sufficiently charged to make a 
complete "closing and opening" cycle. Discharge the 
spring by holding down on "close blocking lever" 56 
(fig. 10) and closing and opening the breaker repeatedly 
until it will no longer operate. 

a- Protecting Panels (fig. 3). * -

Remove the front panel 7, the interphase barriers 
5 and side panels. Clean with a dry cloth. 

b. Arc-Chutes (fig. 9) 
Swing out the arc-chutes urili�ing the supporting 

bracket 10. Clean all accessible parts with a dry cloth. 
If the heat-resistant insulating walls of the arcing zone 
are heavily covered with carbon and copper, they are 
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to be c leaned with a suitable steel brush, but no dis
as sembly is required. Check if there are any crack s 
or damage in the small chambers and barriers. 

-·
'

Main Contacts 

Oil spots in the bottom suggest either too much 
lubricat ion on previous occasions or that the shock 
absorbers 47, (fig. 4 and 27) are leaking. 

After cleaning grease slightly all bearings and 
pans subject to  friction with graphite oil (see fig. 3 1). 

Finally perform a few operations to obtain a 
better distribution of the o il. 

To check the alignment and operation of the 
movable and stationary contacts the breaker may be 
closed very s_lowly. To do this some means of "cheat
ing" must be resoned to as follows: (fig. 10) 4. OVERHAUL 
a. Completely discharge the main operating spring 

38 by holding down on "close blocking lever" 56 
and closing and opening the breaker repeatedly until 
it will no longer operate. 

b. Hold down on "close blocking lever" 56, and also 
press the close button 31. 

c. Operate the foot pedal 101, slowly. The breaker 
blades will now close slowly so their operation and 
alignment can be watched. 

It will perhaps be necessary to disconnect the 
insulated rod 49 from the blade 52 so each blade can 
be tested separately by hand movement. 

When replacing contacts follow instruction of fig. 
22, 23 and 24. 

The moving contacts 11 should enter the station
ary_ arcing contacts 12a and 12b and also the main 
finger assemblies 210 squarely and evenly on the sides. 
If necessary add or remove spacers, item 211, on either 
side of moving contact 11 for proper alignment. 

Any badly burned contacts should be replaced. 
If only s lightly . burned, they may be dressed with a 
fine file. Remove only the high spots that would cause 
gouging or plowing when the contacts close. Do not 

attempt to file out pits. 

The length of service until overhauling becomes 
necessary depends on the operating conditions of the 
breake r and on other local factors. 

If the maintenance work is pe rformed regularly 
and carefully it will be obvious when the breaker should 
be overhauled. 

Caution: The breaker must be removed from the 
cubicle before the front pane I is removed. The 
power storage spring must be fully discharged 
before any manipulations �re made w ith the 
contacts or the operating mechanism. Note that 
the spring may still be panially charged even 
though the breaker will not close by operating 
the close pushbutton, because an interlock is 
provided that prevents the closing of the breaker 
unless the spring is sufficiently charged to make 
a complete "clos ing and opening" cycle. Dis
charge the spring by holding down on close block
ing lever 56 (fig. 10) and clos ing and opening 
the breaker repeatedly until it will no · longer 
operate. 
In connection with the overhauling work specified 

below the maintenance instructions of section 3 must 
simultaneously be followed. 

Apply a good grade of graphite oil or Molykote 
to the contacts to reduce friction. Wipe off any surplus 
oil so it will not gather dust, grit, etc. 

a. The Arc Chutes 

To replace the stationary contacts, 1:ia, 12b or 
210, remoye the nuts 208, springs 206, washers 222, 
and stud 2o7 and replace contacts. These are special 
shoulder type nuts and studs. No gauging nor calibrat
ing is necessary. When the nuts are screwed on the 
stud until the shoulders jam, the proper spring pressure 
is applied on the contacts. 

If the springs are burned or splattered with copper 
they should also be replaced. :(�: 

Wipe off any smoke, carbon or other foreil?n · 

material from all insulated pans including the push 
rods 49. Lubricate all moving joints with graphite 
oil or a dry lubricant such as Molykote powder. 

d.· Air Blow-out Mechanism 
Clean the nozzles, check to see that the air can 

flow freely through the hoses and that there is no leak-
age. 

, e. Operating Mechanism 

L.. The mech"'anical parts are cleaned with cloth, 
brushes and maybe with a vacuum cleaner. 

-4-

To remove the arc chutes: 
-Remove the s ide and front panels Sa, 8b and 7 (fig. 3). 
-Remove plastic interphase barriers (fig. 3). 
-Remove two shoulder studs 3d one on each s ide of 

each arc chute (fig. 4). 
-Instal l the supporting bracket 10, for arc chutes 

(fig. 9). 
-Tilt the arc chute�'.forward one at a time, allowing it 

to pivot on bolt 22, until the arc chute assembly 
. rests on the supporting bracket 10. (fig. 9)� .-
-Clean all accessible parts with a dry,·doth. If the 

heat-resistant insul�ting walls of the arcing zone are 
heavily covered with carbon and copper, they are to be 
cleaned with a suitable steel brush, but no disassem
bly is required. Check to see if there are any cracks 
or damage in the small chambers and barriers. The 
arc-chutes shall never be taken apan more than in9-i
cated on fig. 19. The numerous metal pl����:}pd 
insulating barriers can not be properly reasseiiiJ?1�d 
without special tools and training. · .};i' 

The screws _ 1a, (fig. 4) are t ightened with a 
torque of 14-15 ft. lbs and locked with the lock nuts. 

• 

• 
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The wear due to burning on the arcing horns 14, 15 and 
18, (fig. 18) wil l be smal l, even after many operations 
and short circuit trips. The insulating walls in the 
arcing zone 1-111 will be copper covered and the inside 
of the chambers will show layers of carbon and copper 
oxide, which must be removed as far as possible with
out further-disassembly. After cleaning with brushes 
all the channels in the arc-chutes should be blown out 
with compressed air. If the inner channels appear to be 
"burned out ' ', a voltage test is recommended. A low 
frequency voltage of 2.5 times the operating voltage 
should be applied to the connection points 13 and 22, 
of the arc-chute, completely assembled with the magnet 
poles. If the arc-chute does not withstand this test , 
the active part 1, (fig. 19) must be replaced. 

b. Main Contacts 
Replace and align main contacts as described 

under maintenance paragraph "C". 
c. The Air Blowout Mechanism 

While the breaker is stripped for overhaul the air 
system is accessible for inspection. 

Usually about al l that is necessary in the way of 
maintenance of this system is to clean the parts and 
apply lubricant. See that the hoses and nozzles are not 
restricted in any way so the air moves freely through 
them. 

d. The Control Block � The control block is only to be removed if parts 
of the toggle units 45 (fig. 27) are not otherwise acces
sible. 
To remove the control block: 
-Disconnect the c losing and tripping coil wues at the 

·terminal block. 
-Disconnect the "on-off" flag shaft from the control 

block mechanism by removing the pin. 
-Also pull the pin disconnecting rod 28 from shaft 29 

(fig. 4). 
·-Remove ��� bolt 23e, and washer 23f (fig. 17 or 12). 
-Remove the entire control assembly by pulling it out

ward. 
e. Changing or Replacing Coils (Fig.·ll, 12 and 13) 

-Remove control block assembly, item 23, from the 
breaker (see paragraph d). 

-Unhook the four springs 26, from tripping lever 25. 
-From the back s ide of the back plate remove the two 

flathead screws 23g. 
· 

-Disconnect coil leads from the terminal block. 
-Remove back plate with coils attached over the two 

guide pins 45h, which remain in the aluminum coil 
housing 32a, and serve also as guides when replacing 
control block on the breaker. 

-Coils can now be removed. 

. 'All. . -Re-assemble in the reverse order. t. _ _:JF· The Main P�er-tlnit 
- This includes drive motor, differential gear, main 

·shaft, power spring, shock absorber and control block. 
Do not operate this mechanism unless it is in

stalled in the breaker and coupled to the contacts. To 
do this woufd cause extreme overstressing of certain 
parts and thus endanger the operational reliability of 
the mechan ism. 
To remove the main power unit proceed as follows: 
-Remove pitman rod, item 42 (fig. 4). 
-Disconnect wiring from terminal blocks, auxil iary 

switch, etc. 
-Remove flag operator shafts (fig. 4). 
-Remove four YJ'' shoulder bolts 145b, two on each side 

of breaker carriage (tig. 4). 
-Withdraw entire power drive assembly from breaker 

carriage by pulling it forward (fig. 17). 
-A general overhauling covering cleaning with brushes 

and kerosene and a careful inspection pertaining to 
defects, wear, loose screws and positioning rings can 
be performed without further disassembly. 

-The ball and roller bearings 106, 107 and 144, (fig. 
27 and 30) are filled with a very durable grease from 
the factory. They need no further lubrication provided 
that the original grease has not been washed out 
with cleaning liquid. 

-A careful lubrication with graphite oil of all links and 
points subject to friction is essential for reliable 
operation. (See lubrication chart, (fig. 31). 

Inspect oil level in shock absorbers as follows:(fig. 27) 
-Remove the snap rings from the retaining shaft 112, 

that passes through the top of shock absorber pistons 
47b. 

-Push shaft 112 to either right or left as required to 
free the piston. 

-Lift piston 47b upward. 
-Inspect oil level in cylinder with the piston 47b re-

moved. The oil level in the cylinder should be up to 
the shoulder where the cylinder changes diameter (see 
arrow). 

-Use ordinary trans former oil in the cylinder. 
Caution: Keep sand, grit, etc. out of these parts and 

see that the gasket at the top of the cylinder 
is not damaged when re-assembling. 

-Oil changing in the motor gear is only necessary after 
appr·oximately 20,000 CO operations of the breaker. 
For chis purpose the complete mo tor with gear is re
moved, whereby it is easy to drain out the oil, flush 
with new oil through the two oil draining openin�s and 
then fill in new oil, of a quality suitable for gears, up• -
to the red circle mark on the oil level gauge (fig. 27). 

g. Control Circuits 

-5-

When the operating mechanism Is put back in the 
breaker carriage the control wires are to be reconnected 
in the former sequence and according to the diagram. 
Check all conran screws, also on the auxiliary switch 
98, terminal block 99 (fig. 4). 
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5. SPARE PAR TS Pb Arcing contact 

When ordering spare parts please refer ro : 1 3 Bolt • 1. Name of installation and if possible the original 14 Arcing horn 
purchase order and the correspondingNel son Electric 15 Arcing horn 
shop order number. 16 Coil 

2. Full Nelson name place data of breaker. 17 Magnetic circuit 

3. Quantity, designations, and item numbers as given 17a Magnet pole 
in this book for the desired parts. 17b Magnet pole 

4. When ordering coils and/ or motor specify voltage 17c Insulating tube 
and frequency. 17d Magnet core 

P lease give this information also when ordering "as per 17e Cap screw 
enclosed sample". 17f Cap screw 
We recommend stocking at least the spare pares listed 18 Connecting horn 
below: 19 Metal plates 

PART ITEM FIGURE 20 Insulating barriers 
21a  Nozzle 

Moving contact 11 22 21b Hose 

I Arcing contacts 12a/b 22 21c Air blow cylinder 
' Finger contact 210  22 21d Piston 

I Screw for finger contact 207 22 22 Bolt 

.Spring for finger contact 206 22 23 Control block 

Nut for finger contact 208 22 23a Spring 
\ Close or trip coil 32 12 23b Spring 

23c/d Terminal block 
6. LEGEND OF COMPONENTS 23e Cap screw 

1 Arc Chute 
23f Belleville washer 

1a Screw 
23g Countersunk s crew 
24 Toggle joint 

2a Hood 25 Lever • 2b Belleville washer 25a/b Clevis 
2c Cap screw 26 Stored energy spring 
3a Spacer 26a Eye 
3b Connection piece 26b R ing 
3c Washer . 26c Ring 
3d Cap screw 27 P in 
3e Belleville washer 28 Rod 
3f Cap screw 28a Snap washer 
5 Interphase barrier 28b On-off flag rod 
6 Barrier spacer 29 Shaft 
7 Front panel 30 Cam 
Sa Side panel 31 P ushbuttons "close"/ 
8b Side panel "trip" 
Be Back panel 32 Coils "close" /"trip" 
8d Tie bar 32a Spacer 
Be Cap screw 33 Spring winding motor 
Sf Nut complete 
8g Countersunk screw 33a Worm gear 
9a Tulip contact 33b Spring 
9b Ring 33c Pinion 
9c Belleville was!J.e�: 33d/e Lock p ins 
9d Cap screw 33f Lock washer 
9e Insulati ng cube 33g Motor (without gear) 

10 Maintenance bracket 33h Lock washer 
for arc-chutes 33i Cap screw 

• l .. • 
11 M,pvi.Dg contact 34 Link chain 
1 2a Arcing contact 34a/b Master l ink 
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34c 

,. 3 5 
36 
36a 
36b 
36c 
37a 
37b 
37c 
38a 
38b 
38c 
38d 
38e 
38f 
38g 
38h 
39 
39a 
40 
41 
41a 
4lb 
42 
43 
44a 
44b 

' ·" 45 
45a \ 
45b 
45c 
45d 
45e 
45f 
45g 
45h 
46 
46a 

.47 
47a 
47b 
47c 
47d 
47e 
47f 
49 
50 
52 
52a 
52b 
53 
54 

; (� 55 

l., 5 6  

57 

Lock pin 
Constant torque c am  

Pinion 
Pinion shaft 
Disc 
Lock pin 
Ring gear 
Ring. gear 
Key 
Power storage spring 
Power storage spring 
Spring plate 
Chain holder 
Pin 
Roller 
Pin 
Snap washer 
Damping cam s  

v �� Key . � � 
shaft ----�v 'JV. 
Drive cam 
Washer 
Snap washer 
Rod 
Roller 
Spring 
Spring 
Toggle unit 
Link 
Link 
Washer 
Toggle lever 
Pin 
Snap washer 
Pin 
Lock pin 
Spring 
Pin 
Damping device 
Cylinder 
Piston 
Ring 
0-Ring 
Lip gasket 
Position ring 
Insulating rod 
Breaker shaft 
Moving contact blade 
Bar 
Bar 
Control cam 
Plate for ind ic at-
ing device 
Release arm 
Levu -
Stop pin 

58 Rod 
59 Spring 
60 B locking device 
61 Limit switch 
62 Rectifier 
63 Condenser 
65 Latch 
66 Roller 
67 Rod 
68 Rod 
69 Roller 
70 Release latch 
71 Crank 
72 Lifting cog 
73 Stopper 
74 Moving nut 
75 Blocking arm 
76 B locking rail 
77 Rail 
78 Worm screw 
79 B locking ring 
85a Starionary aux. 

contact 
85b Moving aux. contact 
85c End piece 
85d End piece 
85e Bridle 
85f Dove-tail rai l  
98 Auxiliary switch 
98a Rapid closing, or 

retarded opening 
contact 

98b Contact 
99 Terminal block 
99a End p iece 
99b Supporting bracket 
99c Positioning device 

100 Gear wheel 
lOOa Allen head screw 
lOOb Lock washer 
lOOc Cap s crew 
101 Spring charging 

pedal 
lOla Ratchet latch 
101b Pin 
101c Spring 
101d Pin 
10 1e Snap washer 
10lf Lock pins 
lOlg Pin 
101h Leaf s pring 
103 Nut 
104 Lock pin 
105 Washer 
106 Thrust bearing 
1 07 Bal l bearing 

- 7 -www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



t . 

108 

109 

1 10 
I l l  
112 
1 13 
1 14 
1 15 
125 
126 
127 
128 

130/130a 
130b 
130c 
130d 
130e 
130f 
130g 
130h 
130i 
130k 
1301 
140 
140a 
140b 
140c 
140d 
140e 
140f 
140g 
140h 
140i 
141 
142 
143 
144 
145a 
145b 
145c 
146a 
146b 
150 
160 
200 
201 
202 
203 
204 
205 
206 
207 
208 

209 
2 10 

2 1 1  

Cap screw 

Bushing 
Nut 
Washer 
Axle 
Snap washer 
Ring 
Sp�cer tube 
Lock pin 
Lock pin 
Screw 
Locking place 
Geac 
Be acing 
Link 
Shaft 
Lock pin 
Cap screw 
Po!iitioning place 
Belleville washer 
Link 
Pinion 
Countersunk screw 
Gear assembly 
Support 
Pinion 
Bearing 
Key 
Gear 
Disc 
Snap washer 
Shaft 
Lock pin 
Spring place 
Roller 
Pin 
Ball bearing 
Nut 
Cap screw 
Belleville washer 
Pin 
Snap washer 
Operation counter 
Roller 
Contact assembly 
Bolt 
Belleville washer 
Spacer 
Lock pin 
Nut 
Spring 
Screw 
Nut 

Bolt 
CQ.US;aa.. fing e r  

Spacer 

2 p  

213 

214 
215 
216 
217 
218 
219 
220 
221 
222 
223 
224 
225 
226 
227 

B el l ev il l e  washer 

N ut 

Snap washer 
Screw 
Cotter pin 
Lock nut 
Contact disc 
Bearing bushing 
Belle-vil le washer 
Bolt 
Washer 
Lock pin 
Spring disc 
Eccentric boss 
Bolt 
Bolt 

228 Snap washer 

7. LEGEND OF ILLUSTRATIONS 
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Fig. 1 
Fig. 3 
Fig. 4 

Fig. 7 
Fig. 9 
Fig. 10 
Fig. 1 1  

Fig. 12 
Fig. 13 
Fig. 14 

Fig. 15  

Breaker front view, without side panels. 
Breaker rear view. 
Breaker front view, without front panel 
and interphase barriers. 
Breaker with 2 arc-chutes removed. 
Arc-chute resting on supporting bracket. 
Release of "close blocking".  
Control block opened for changing trip
ping or closing coil. 
Section of control block. 
Rear view of control block. 
Winding motor diagrams. 
14a - For single phase AC with rectifier 
and DC motor. 
14b - With DC motor. 
Auxiliary s witch. 
15a - Position of operating device when 
breaker open. 
1 5b - Position of operating device when 
breaker closed. 
15c - Auxiliary switch contacts. 

Fig. 16 Moving and stationary auxiliary contacts. 
Fig. 17 Disassembly of operating me�hanism. 
Fig. 18 Breaker interruption. 
Fig. 19 Components of arc-chutes. 
Fig. 20 Drawouc device with interlocks. 

Fig. 22,  23,  24 Assembly of main contacts. 
Fig. 25 Operating mechanism. 
Fig. 25a Power storage spring. 
Fig. 25b/c Operation of charging motor l imit switch, 

"close blocking" and spring posicion 
indicator. 

Fig. 26 
Fig: 27 
Fig. 28 

Fig. 29 

Fig. 30 

F ig. 3 1  

Schematic diagram. 
Assembly of operating mechanism. 
Assembly of winding motor gear for "26" 
wide breaker' '. 
Assembly of winding motor gear for "36" 
wide breaker". 
A s sembly of power storage for "36" wide 
bre aker ' ' .  
Lubrication chart . 
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NELSON ELECTRIC 

TAB # I CAT SECTION I I I 
1 

N ELSON XLS 

DESCRIPTION 

Instruction Book I Maintenance 

Page 1 

I 
I 

CONTENTS 

Type NT MV Magnetic Air Circuit Breaker 

and Class 726 Metal-Clad Switchgear 
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HIGI VOf,T.AGE AIR CIROJIT amAKl'lt TEST R.EP"ttT 
HV2 

Customer : c I +; of Ch 1CtijO Job No. : CG £ttJ Li-/ 7 
Substat ion: f, li(' A +toN P l�\1"'\+ Feeder : -----------
Mfr . : N E. L S O N  E L £ C T I< t c.  C.o. Type: N l '"l . � N 2. !)o 
Style No. :  Ser . No. :  B l) '3/0 34-f Date Mtd. : ---
Naainal volts: � .  l L:, I< 'I Nominal Aqls: 1 2�0 Max. Volts:  __ _ 

Short Circuit �: Interrupting Time: -------------------- ---
Motor/Solenoid Vol ts :  1 ) S" t: C_.  Close Volts :  1 1  � A c Trip Vol t s :  If � A c.. 

VISUAI../MmiANICAL INSPI!rl'l<lf 

PHASES 
Pr imary Fingers 
Arc <llutes 
Main Contacts 
Arcing Contacts 
Mechanism 
Control Fingers 
Operations Counter 

INSULA.TI<If LEAKAGE 
VALUES IN MILLI AMPS 
BRF.A.Km. OPEN 

AT: <\ 000 VOLTS A. C. 

<mrAcr CIRaJIT RES .  
BY llJClal IN M.IOOMS 

A 

8 
B 
B 
B 

A 

INS. RES. <DrrROL - QID 
IN MIDHfS @ 500 V .D.C. 

8 c 
8 B 
B B 
B B 

� B 
A 
'8 

A - Nmv PARTS INSTALim ro 
RFPI..A<E DAMAGID PARTS . 

8 - SATISFACIOlY �� 
N<RtAL WEARACr ADJ • 

C - �IVE l<lf RBJ}IIU!D. 
RD"Dl ro IEI'AILS ,  FIELD 
Rm.UT at BEUJil 

D - �I<If JWE AT TIME OF 
miS INSPIOCTI<If. 

R - RECONDITIONED. 

!Dl'E: USE ANY <nmiNATI<If <DlE L<t>t.l 3 AS RJQJIRm Fal a..AR.ITY. 

A - AU / G 8 - ALL / G  C - AU / G  
.. J "" A 

A - AU / G 8 - ALL / G  C - ALL / G  
· ' "P\ A 

A - A  8 - 8  c - �  
3 0  3 \  

1 00 1-

M eC H J4 AJI SH, R� ?LA c eD Cn ;V 7  ,Qo L C t>  l L  7£/:?&N,f�L 
BLCC,K , Cc L £A tJ  S b  B'B F  A J< t!R (JN D T £"'5 7/E 1::?1 

�DODJSE JH;INDllU«2 SlltVICES - Tested by: � ,lQ f i e "5 Sht . of 
16750 <BICAal AVE. LAMS It«;, IL. 60438 Date: � - 1 a -'\ I -Quality clcd. by: www . 
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