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CR193 Vacuum Limitamp™ Contactors

SECTION 1 - Introduction

Warning: Before any adjustments, servicing, parts replacement
or any other act is performed requiring physical contact with the
electrical working components or wiring of this equipment, the
power supply must be disconnected.

Warning: The vacuum interrupter integrity test (as described in
section 9) should be performed before the high-voltage vacuum
contactor is energized for the first time and each time the
contactor is returned to service after maintenance, adjustment,
or repair. Otherwise, this test should be performed annually.

Failure to perform this test may result in serious injury or death.

General

These instructions cover vacuum Limitamp High-voltage
Contactors. These contactors are designed for equip-
ment used in starting ac motors with line voltages from
1000-Volts to a maximum of 7200-Volts, transformer
feeders, and other high-voltage control equipment.

These contactors are designed to provide long, trouble-
free service with only a minimal amount of maintenance.

These contactors can be identified by their catalog
number. An outline of the catalog number nomencla-
ture is shown in Table 1.

Table 1. Vacuum contactor catalog number system.

BASIC NUMBER: CR 193 1,2,3,4,5 6
1. CURRENT
RATING: A = 200A, 36KV
B = 400A, 7.2KV
C = 800A, 50KV
2. COIL VOLTAGE: 000 = NO COIL
110 = 110/115 VDC OR
RECTIFIED AC
3. LATCH LO = NO LATCH
MECHANISM: L1 = LATCH ELECTRICAL

CLOSE AND OPEN
L2 =LATCH ELECTRICAL

CLOSE AND OPEN

AND MANUAL OPEN

4. NORMALLY OPEN 00
(N.O.) AUXIL- 05
IARY CONTACTS 10

0 N.O. CONTACTS ——
5 N.O. CONTACTS

10 N.O. CONTACTS

15 N.O. CONTACTS

oo

SEE NOTE 20 20 N.O. CONTACTS

5. NORMALLY 00 = 0 N.O. CONTACTS
CLOSED (N.C)) 05 = 5 N.C. CONTACTS
AUXILIARY 10 = 10 N.C. CONTACTS
CONTACTS 15 = 15 N.C. CONTACTS
SEE NOTE 20 = 20 N.C. CONTACTS

6. LATE OPENING 0 = O0L.O.N.C. CONTACTS
NORMALLY 1 = 1L.O.N.C. CONTACTS
CLOSED 2 = 2L.O.N.C. CONTACTS
(LLO.N.C) 3 = 3 L.O.N.C. CONTACTS
AUXILIARY 4 = 4 L.O.N.C. CONTACTS
CONTACTS 5 = 5 L.O.N.C. CONTACTS
SEE NOTE

Note: Sum of N.O., N.C. and late opening normally closed (L.O.N.C.)
interlocks cannot exceed 20. Interlock block assembly has 5 contacts/
assembly. Maximum of four (4) block assemblies per contactor can
be provided. Other combinations of NO., N.C., L. O.N.C. are
possible. Change arguments to meet arrangement required.

SECTION 2 - Description
Principle of Operation

These contactors are magnetically operated by means of a
dc coil. Energization of this coil causes the contacts inside
the sealed vacuum interrupter to close and establish the
power circuit. When this coil is de-energized two armature
return springs force the moving armature to open the
vacuum interrupter contact tips. As these tips open, the
current in the power circuit is interrupted at the first
current zero. This extremely quick interruption reduces
the arc energy and results in low contact wear.

Construction

The main components of these contactors are as follows:
a one-piece, molded-glass, polyester case; a molded-glass,
polyester moving armature; three vacuum interrupters; a
coil and magnet; and a molded-glass, polyester terminal
support bar.

These contactors can be fitted with up to twenty auxiliary
contacts in any combination of normally open and
normally closed. These contacts are housed in a clear,
plastic housing for easy contact inspection.

Vacuum Limitamp Contactors are built with metric hardware,
so that the contactor line can be used throughout the world.

SECTION 3 - Installation
General

All Vacuum Limitamp Contactors are subjected to thorough
inspection and testing prior to packaging for shipment.

Observe the following precautions before applying
power to a contactor for the first time.

1. Remove all packing materials that were used to
protect the contactor in transit.

2. Carefully inspect all parts of the contactor for damage.

3. Remove any protective grease or oil which may be on
the magnet pole faces, as the grease could collect dust
and dirt, thus causing a sticking of the magnet.

4. Ensure that all parts of the contactor are clean.
Accumulations of dust and dirt on high-voltage equip-
ment can cause failures.

5. Manually operate the moving armature of the
contactor to see that all parts operate freely.

6. Operate the contactor electrically under no load
conditions by applying rated coil voltage to the coil termi-
nals. Note that these contactors use dc operated coils. When
the contactor has completely closed, the voltage applied to
the coil must be reduced to approximately 25 percent of the
rated voltage to prevent over-heating of the coil windings.

7. Perform a check on each vacuum interrupter as described
in Section 9 entitled “Vacuum Interrupter Integrity Test.”



&

Py vy vyl

CR193 Vacuum Limitamp™ Contaciors

SECTION 4 -
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Maintenance

Vacuum Limitamp Contactors will provide long trouble-
free service if given the benefit of inspection,

Pl CVC[[[(‘.LIVC 1niaiil l,LllallLL’ alld PLI ludl\, L}Lallllls i llc
frequency of the inspection periods will depend upon
the operating conditions for the contactor.

Table 2 below lists the adjustment tools and gages that
are required to perform the inspection and adjustments
as described in the following sections. See Figure 1.

Table 2. Contactor Gages and Adjustment Tools

TOOL DESCRIPTION CR193B CR193C
Contact Wear Gage 55A212185G1 55A212185G1
Interrupter Adjustment Wrench 55B532539P1 55B532548P1
Armature Setting Gage 55B532540P1 55B532547P1
Contactor Closing Tools® 55A212118G2 55A212118G2

Interlock Set f‘agp 535A212159P1

55A212152P1

® Quantity of two required.
Contactor gages and adjustment tools are available from
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Figure 1. Tools for inspection and adjustment.

Warning: Disconnect the contactor from the power supply before
making any inspections or adjustments as specified in sections 4
inrough 10.

Caution: Do not deviate from the instructions outlined. Do not
force movement of the armature. Over-travel of the contacts
hosmnmd tha Iiavate chorafond cnnild ronica dannaons $a tho sirmanias
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interrupler bellows. Do not twist the movable terminal of the
interrupter. Rotational twisting can cause permanent damage
to the interrupter bellows. Exercise care when replacing inter-
rupters to prevent damage which can reduce the life of the
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leakage in the interrupter.
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1. Loose screws, nuts, and bolts.

2. Accumulation of dust or foreign material such as coal
dust, cement dust, or lamp biack. These materials must

bho narindically vamanvad fra tho rantactar if inenortinn
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shows any accumulation.
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wiped clean, as dJ_ st collects moisture which can cause a
voltage breakdown around the outside of the interrupter.

3. Check the magnet and coil air gap setting. Refer to
Section 5 “Coil Adjustment and Replacement”.
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wear. Refer to Section

Interrupter Reset”.

A Check auxiliarv interlock ar‘nlcrmpnr and contact

So LR auRiialy dRRCHOCR alyRsuiicy v alits LU

wear. Refer to Section 8 “Auxiliary Interlock Adjustment
and Replacement”.

6. Perform a check on each vacuum interrupter as
outlined in Section 9 “Vacuum Interrupter Integrity
Test”.

7. Check the contactor latch mechanism if applicable.
Refer to Section 10 “Latch Mechanism”.
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2. If the contactor coil requires replacement due to
overheating or other damage follow Steps 3 through 11.
If the coil does not need replacement follow Steps 9
through I1.

3. Disconnect coil terminal wires. See Figure 2.

4, Remove the three (3) ¢

Figure 2, Item A.

oil mounting screws.

ce

5. Lift coil assembly out of contactor. See Figure 3

6. Position the new coil into the contactor and start the
thonn /2 At ting Qrrare N st F:1)r rirhhtan thaca
uiIco \J} Hiovulier 15 DUILICT WD 10U 11uUtL lull)’ LlsllLCll LI1CDHT
screws at this time

7. Close contactor manually using the contactor closing
tools. See Item A, blgure 6. Ensure that the pole faces

Tighten the three (3) coil mounting screws fully.
~ Vel - Ty L I G 1

. With the contactor in the open position check the
mdgnet and coil air gap using the armature setting gage.
Insert the gage fully between the armature and the coil
pole faces. The gage should be a close sliding fit. See
Flgure 4. If adJustment is necessary follow Steps 10 and
11. If adjustment is not required then no other checks

of the coil are necessary. Proceed directly to step 11.

10. Remove the two (2) barrel nuts at top of push-off
p g rods (See Flgure 4 Item C) and adjust the two (‘2)

1. a
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ol
&
-

< o t
o 1 iS5 “ L
reassemble the latch and adjust a
10 “Latch Mechanism”.

Figure 2. Coil terminal wires and mounting screws.

Figure 3. Removal of coil assembly.
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Figure 5. Appropriate removal of peel-off label.

CR193B (400-Ampere) and CR193C
(800-Ampere) Contactor Procedure

1. Close the contactor u C
(Item A, Figure 6). Do not overtighten. A single
of ordinary paper inserted between the armature and
closing coil may be used as a helpful feeler gage to
determine when the armature has just closed against the

face of the coil poles.

2. Check for contact wear by inserting the “RESET” end
f the contact wear gage between the locknuts and the
spacer sleeve as shown in Ficure 6. If the “RESET” end

YU QS S1alsVVAE L1 A A WIT UL Al ANALOLL & AR R AV
of the gage CANNOT be inserted then the interrupter
needs to be reset. Follow Steps 3 through 7. If reset is
not required go to Step 7. Each interrupter should be
checked and reset as required.

3. Loosen the two (2) clamp block screws (Item D,
Figure 7) until the interrupter alignment ball is free to

tate

o]

4. Using the interrupter adjustment wrench turn the

allgnmem bail to raise the interr upter until the “INI-
1.

TIAL” end of the gage e inserted as shown in

can kb
11451, €na o1 ine Hagt tail b

Figure 6.
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J3. Reugnten tne two (£) cl amp block screws (38 Ib-tt.) to
lock the aligpmem ball in place. After the clamp block

screws are tightened check to see that the fit at the wear
gage is tight, if not re-adjust the interrupter position as
described in Step 4.

6. Adjacent to the interrupter is an interrupter reset
indicator label. This label indicates the number of times
each mterrupter has been reset. Remove the approprx—

ate portion of the peel-off label. See Figure 5. If the
interrupter has previously been reset two (2) times then
the mdlcator abel will show blue and red markmq in the

areas where the peel-off portions of the label have been
removed during previous resets. If this is the case the

et o vnn T

interrupter must be replaced. Refer to Section 7 “Inter-
rupter Replacemem”
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Figure 7. Loosening the clamp block screws.

SECTION 7 - Interrupter Replacement
CR193B (400-Ampere) and CR193C
(800-Ampere) Contactor Procedure

The procedures below describe the steps required to
replace a single interrupter. Repeat steps for each
interrupter that requires replacement.

1. Remove the two (2) nuts and the spacer sleeve from
the top of the interrupter driver stem. Items A and B,

rlg’i,uc 9.

2. Remove the six (6) screws which attach the flexible

braid assemblies to the terminal support bar. Item C,
Figure 10
Figure 10.

3. Remove the four (4) screws that attach the terminal
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the terminal support bar out of the contact box.
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ithdraw the interrupter assembly downwards from
ntactor. See Figure 11.
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Remove the alignment ball, contact pressure spring,
nd cuide bearing (Items G H and I, F;gnrp 12) from

L0} \Anu\. 15 \astiins wr, 11, A4 1, figulc 1) ol

the mterl upter. Assemble parts on new interrupter
assembly.

:p$

7. Insert new interrupter assembly into the contactor.
Make sure that the brass guide bearing on the inter-
rupter is fully-seated in the spherical bearing on the
contactor moving armature.

8. Reassemble the spacer sleeve and one nut to the top
of the interrupter driver stem. With the contactor in the
open position adjust the nut on the driver stem until the
top of the driver stem is level with the top of the bearing
support. See Figure 8. Assemble the second nut to the
driver stem and lock it against the first nut.

*
ADJUST NUTS
DRIVER STEM UNTIL DRIVER STEM
\ IS AT THIS LEVEL

\ |
\ |

)

\|1/'Ir
I
|

BEARING
SUPPORT

Figure 8. Interrupter reassembly.
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Figure 5. Removai of the nuts and spacer sieeve fr
interrupter driver stem.
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SECTION 7 — Interrupter Replacement

9 Ma

“" close the contactor using the contactor

na

closing to ols. Do not overtighten. A single sheet of
ordinary paper inserted between the armature and
oil may be used as a helpful feeler gage to

POy RPN S -~ PO PRI SR | R S
eIl l,llC arimature lldeubl C105CUu dgdlllbl uc

10. Reassembie the clamp block and the ciamp block
screws over the alignment ball. Make sure the alignment
ball is fully seated in the clamp block. Do not fully
tighten the clamp block screws at this time.

11, Usino the intern

sin nterrup turn the

alignment ball, raise or lower the interrupter until the
“INITIAL” end of the contact wear gage can be inserted
between the spacer sleeve and the nuts on the driver

See riguié .

jon)

ter adjustment wrench to

Figure 10. Removal of screws attaching the flexible braid

assembiies with the terminai support bar.

Figure 11. Downward removal of interrupter assembly.



12. Tighten the two (2) clamp block screws (8 Ib-ft.) to
lock the allgnment ball in place. After the clamp block

_ e 1 _ o PR SRR I PN . -
screws are tightened check io see that the {it at the wear
oace is ticht: if not re-adinst the interrunter nosition as
§agC 15 Ught, 1 net reagjust the interrupler pesiien as
discussed in Step 11.

13. Remove the old interrupter reset indicator label that
INCIIL 11C UlIU 111Ul 1 uPLLl IUdUL IIIUulILaLuvl 1aucl urac

G e
vOe L
is adlarent to the interrupter and apply new label

supplled. See Figure 5.

14. Reassemble the terminal support bar to the contact
box and attach each of the flexible braid assemblies to
the support bar.

Figure 12. Interrupter alignment ball, contact pressure

enrina and auide hearina
spring ang guice pearnng.

CR193 Vacuum Limitamp™ Contactors

SECTION 8 — Auxiliary
and Replacement

y Interlock Adjustment

The procedures below describe the steps required to
repiace an interiock biock assembiy. lmellock blocks
chanld ha ranlacad whan tha fallanan

RISV ILIE IR Vi l\.ylﬂ\,\,u VVll\'ll il lUllUVVlllg CGII
* The contacts are badly pitted or burned.

® The contact tips are worn to a point where
the silver facing on the tips has worn by 0.02
inches.

NOTE: Tarnish on the silver facings does not have to be
removed because the tarnish breaks down into products
that are conduciive when power is appiied.

1. Tag all the wires that connect to the interlock termi-
nais and then remove. See Figure 13.

2. Remove the nut from top of interlock driver stem on
the top side of the armature molding (or extension
arm). Iiem A, Figure 13.

an

Figure 13. Replacement of interlock block assembly.
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SECTION 8

2. Remove the two (9\ interlock mountine screws and

remove the mterlock from the contactor. titem B, Figure
13. Remove any extension rods, nuts, and washers that
might be connected to the interlock and assemble these
partis to the new inieriock assembly.

4. Assemble the new interlock assembly to the contactor
using its two (2) mounting screws. Instali the nut on the
top of the interlock driver stem but do not tighten at this
flm(‘

(9]
5
=
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D T T I e T Tt e R o o - SR I
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lock block just touches the top of the interlock set gage

7. Tighten the nuts on both the top and bottom sides of
the armature molding (or extension arm). Make sure
that the interlock clevis and contact carrier are not
twisted as the nuts are tightened.

8. Reattach all wire to their appropriate terminal.

Figure 4. New interiock adjustment.
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SECTION 9 - Vacuum Interrupter Integrity Test

ns may b he hrndwrpd 1fn'n nh'nmr'mn"u

high voltage is applied across the open contacts of a vacuum m-
terrupter. Do not apply a voltage that is higher than the values
recommended in the test instructions.

P o P |
uenerai

This test determines the internal dielectric condition
and vacuum integrity of the vacuum interrupters. Prior
to performing this test the outside of the vacuum

|ntprruntﬂrc ch(\nl{" hP unr\Pr] rlt’)n r\r anv {‘nqtnm!haptc

with a non-linting cloth or industrial type wiper. During
this test each vacuum interrupter should be checked
individually.

Warning: The vacuum interrupter integrity test should be per-
Sformed before the high voltage vacuum contactor is energized for

the first time, and each time it is returned to service after main-
NVthorviirca thic tact chnald ho

RSUIECT WSty vittd ¢edv Sribwel Ut

tomamrs adisictamont nnv voharr
WENATCE, GGjUSImEN:, 0T Tepair.

performed annually.
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testing is potentially hazardous.

Failure lO perjorm the vacuum zmerrupter mtegrzty test may

High-potential test instruments can be purchased to perform the
vacuum interrupter integrity test. The following is a recom-
mended test instrument:

Hipotronics Model 7BT60A

Use of a DC Hipot is not recommended because results

may indicate a problem with a good interrupter. If you

warclh wvren o N LYot cnt o+ O0LYT .o 163
VWidl1l LU ud< a U lll}JUL dUL At L4ONY, uL il i

Cry l:l}JLLl
fails, confirm failed interrupter using above AC Hipot.

Warning: Cauiion should be exercised during ihis iesi since
high-voltage testing is potentially hazardous.

Note: Before performing vacuum integrity test, conﬁrm that

Loth +La $ann e {Continan B\ nand rnnatact wansns A
UULIL LIie v IILULMIU gu[/ JU’/LLILS (eLLture 7 ) it Lot LLU«LL wear aa-

Jjustment (Section 6) are proper.

1. With the contactor in the open position connect the

ect leade to the contactor pnx'upr terminalc ac chown 1 m

LS 1CARS LU Ll LAl VoI wliiiiaiiaas QS5 SaUWEL iR

Figure 15. Apply 20-kV rms, 60-Hertz power for 400
ampere and 800 ampere contactors, and hold for a
minimum of five seconds.

2. Reverse the leads and repeat the test.

curs the interrunterisin an

no breakdown oc
Ofcurs e u.u,.xuy Eris inn an

1 11U UL CARUUYYIL

acceptable condition. If a breakdown occurs, the
interrupter should be replaced. Refer to Section 7
“Interrupter Replacement”.
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Note: No attempt should be made to try to compare the condi-
tion o j one vacuum mterr‘upter with another nor to correlate the
anar ansfanmeansditbons $a Tn ala,
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is no significant correlation.
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SECTION 190 - Latch Mechanism

General

The mechanical latch mechanisms that are used on
Vacuum Limitamp Contactors are mounted directly to

the contactors.

The purpose of the latch is to hold the contactor closed
without the need for continuous coil power. The
contactor can be closed (latched) by energizing the

maln contactor ClOSlng COll UnCe [ne contactor lb
latched the nower to the main closino coil should be

1ALl Uit PpOWCT U UlC IRalil LIOSHg Lo shoul

removed to prevent coil overheating. To open (unlatch)
the contactor, power is applied to the unlatch coil on the
latch mechanism. Once the contactor is open the power

to the unlatch coil should be removed to prevent coil
overheating.

The latch mechanism can also be unlatched manually by
operating the manual release mechanism if a contactor
with the “L2” latch option is specified

=T T T T T T T~ T ST T

CR193B (400-Ampere) and CR193C
(800-Ampere) Contactor Adjustment Procedure

1. Steps 2 through 4 describe the steps necessary to mount
the latch mechanism to the contactor. If the latch mecha-
nism is already assembled on the contactor, proceed
directly to Step 5 for adjustment procedure for the latch.

2. Mount the latch mechanism to the contactor using the
two (2) latch-mounting screws supplied. The latch mounts
directly to the center mounting post of the contactor coil.

Thp latch-mountinge nlate ig prnvirlpr‘ !

he latch-mounting plate is with a clearance hole

1 UV G Wil ciCaranil< 110

for the center-mounting screw on the contactor coil.

3. Assemble the catch (see Figure 16) to the contactor
moving armature using one each 0.010", 0.030" and

0.060" shims and the hardware prov1ded

1 t
nal block on the 51de of the latch mechanism support
bracket (see Figure 16).

5. Close the contactor electrically and allow to latch
closed. Note that both the main closing coil and the
unlatch coil have to be deenergized after operation to
prevent coil overheating. With main coil deenergized

nre agan hetween centerline of contacto vin
measure gap oeiween centernine o contacior moving

armature and the main coil pole faces. Desired range
for this separation between pole faces is 0.009" to 0.013".
If outside this range, manually unlatch contactor, then

add or remove shims as required to meet desired range
( See ‘TI(TII rl; ] ‘;

e

and repeat measurement.

repea suicincil

6. With contactor still latched closed, energize main
coil. Set nut and release knob (see Figure 16) so that
dimension “X” is equal to 0.060" +/- 0.005".
Deenergized main coil.

7. Manually operate the latch by pulling the releas

he ] ullin 1 e
knob. The latch mechanism should moave freely and the

contactor should move to the fully open position.

8. Electrically operate the latch and unlatch coils to
insure that these operate properly.

FNUT
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Figure 16. Cross-sectional view of CR193B and CR193C latch.
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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 instailation operation or maintenance. Shouid further information be
desired or should particular problems arise which are not covered sufficiently for the purchaser's purposes, the
matter should be referred to the GE Company.

General Electric Company
P.0. Box 489, 6801 Industrial Dr.. Mebane, N.C. 27302
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