INSTALLATION

l. L. 41866

OPERATION ¢ MAINTENANCE

INSTRUCTIOWNS

TYPE CJ-2 CAPACITOR SWITCHING RELAY

CAUTION Before
all blocking which may have

putting relays into service,
remove been 1n-
serted for the purpose of securing the parts

that all
parts operate freely, inspect the contacts to
that they are

operate the relay to

during shipment, make sure moving

see clean and close properly,

and check the settings

and electrical connections.

APPLICATION

The type CJ-2 relay 1s a complete automatic
step voltage

The
applications

single control device for capa-
citor
tended for

close voltage

switching. relay 1s primarily dn-

on clrcultsgpywhere

settings are not reguired or

where voltage changes with load , are,gradual

and not accompanied by repetitive voltage
fluctuations of high magnitude.
the type CJ-2
voltage at

By comparing the coperating time of

when applyling
the
be
the
seftings and the
the
operatlons can be estimat-

relay a graphilc (recor@ of
the proposed 1loga®ionyshould
taken.
relay for its contemplatéed

voltage changes recorded on “the graph,
expected number of

ed.

CONSTRUCTION AND OPERATION

The
induction

rglay ,consists of a voltage operated

disc element, a reactor, a type SG

auxiliary“epelay and a resistor.

element 1s an 1nduction disc
The 1induc-
i1s a thin four-inch dilameter con-
The
shaft 1s supported on the lower end by a steel

The operating
type element operating on voltage.
tion dilsc
dueéting disc mounted on a vertical shaft.

ball bearing riding between concave sapphire

Jewel surfaces, and on the upper end by a

stalnless steel pin.

SUPERSEDES |I. L. 41-299. 2A
(New I. L., Number—No Changes)

The
hemispherically shaped

contacf 1s"a small silver rod
at either

It 1is fastened on

moving
end to form

a double throwfarrangement.

the end of @gconducting arm. The other end
of this agm 1s ‘elamped to an insulating tube
on the diésc™“shaft. The electrical connection
1s made fromythe moving contact thru the arm

and apsplrad spring. One end of the spring 1is
and the other

tedWspring adjuster disc which 1n turn fastens

fastenedjto the arm, to a slot-
to“the moulded insulation block mounted on the
element.

The front and back stationary contacts as-
Each mounts on
set anywhere about the
The moulded
which the stationary

semblies are both adjustable.
a lever which can be
periphery of a calibrated scale.
contact

brackets, upon

leaf springs are mounted, are each secured to

thelr respective 1lever arms by ¢two screws.
These screws may be loosened and the moualded
contact supports plvoted Lo the positions

of both contact
assemblies on the calibrated scale.

required for correct tracking

Th2 moving disc 1s rotated by an ela=ctrc-

magnet 1n the rear and damped by a permanent
magnet 1in the front.
The reactor is connected in series with the

operating element potential coll to minimize

ambient temperature error.
The

upper pole colls of the operating ele-

ment electromagnet has auxiliary windings to
increase the torque of the relay during the
time the high voltage and seal-in contacts, of

This action
drop out of the auxil-

the auxiliary are closed.

is to

relay,
insure positive

iary relay.

The auxlliary type SG relay 1s provided with
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TYPE CJ-2 RELAY

two maln contacts, one make and one brake, and
a seal-in contact. The operating element low

the SG
flexible

remalns energized until

voltage contact closes to energlze

element which seals 1n through the
seal-1n contact, and
the operating contact
circuits the SG potential coil through

the current limiting resistor.

element high voltage
short

The relay elements are mounted in a detach-
similar to the staandard
case. The Dbase of the
disconnect 1link to
separate

able socket type case
socket type watthour
case 1s equipped with a
the mailn SG

source tripping of the capacitor switch.

CHARACTERISTICS

isolate contacts for

The type CJ-2
low voltage

relay has adjustable high and
that can be set
between the limits

moving

ccntacts
callbrated scale
and 135 volts. The contacts
assume a position corresponding to the
and will stay in

around a
of 105
will

voltage applied to the relay
that position until the
the voltage changes elther
denly, the
corresponding to the
is 1limited by the
If the
for a particular value of

voltage changes. If
gradually or sud-
contact will assume a new position

change unless the travel
setting of the adjustable
contacts. contacts are set to cdoSe
voltage, and \if a
voltage of that exact amount 1s applied, then

the relay 1s operating at 1ts minimuam Urip
point and the times on repeated operations are
not repetitive within close tole®ances. How-
ever, voltage appreclably greater than the
overvoltage setting, or appré€@lably’less than
the undervoltage setting, result in relay tim-
ing operatlions which aresgensistent for re-
peated trials.
The relay hasg inverse“iming; that 1s the
greater the 1ncrease in #6ltage the faster the

relay contact will €rawvel.

ADJUSTMENTS AND MAINTENANCE

The pzoper adjustments to 1nsure correct
oper~tionQof™®hls relay have been made at the
should not be disturbed after re-
If the

relay taken apart for

factory and
celpt, By the
haye

customer. adJustments

been changed, the

check the ad-
Justments at regular maintenance periods, the

repalrs, or if 1t 1s desired to
Instructions below should be followed.
All contacts should be periodically cleaned

with a fine file. S#1002110 file 1is
mended for thils purpose.

recom-
The use of abraslve
material for cleaning contacts Is net, recom-
of the

small particles in the face ofgthefsoft silver

mended, because dangery, of embedding

and thus impalring the contagt.

The relay has front and“yback adjustable
stationary contacts; to adijusf these properly,
set the two

same callbration

levers(so they both point to the
polnt at approximately mid-
scale. The contgct/leaf” spring of the operat-
such that
they are JjustWfree of the contact hook bracket
to 1nsugémgpno B\inltial in the 1leaf
Then adJust the position cr the front
so they both Just touch on
This 1s
two screws at the top

ing element{ should Pbe positioned
tension
spring;
and Dbackjcontacts
elthen | side
donempy by“doosening the

of the moving contact.
ofl edeh| kever and rotating the adjustable con-
tact slightly until the desired
contact positions are obtalned. The
should be tightened securely.

assembly

SCIrews

To calibrate the
nected to a

relay, 1t should be con-
sultable 60-cycle voltage source.
Voltage corresponding to the various values
marked on the semi-circular scale plate should
be applied to the

the adjustable contacts checked for the varil-

relay and the position of

ous values. Re-adjustments can be made by

rotating the notched spring adJuster with a
screw driver blade 1inserted in one of the
notches.

The flexible seal-1in contact of the SG ele-

ment should be adJusted by bendling the as-
sociated back plate, such that there is a con-
tact gap of approximately 1/16 inch when the

element 1s de-energized.

ENERGY REQUIREMENTS

The 60 cycle
are as follows:

burdens of the type CJ-2 relay

i
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TYPE CJ-2 RELAY LL 417866
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Fig. l—Internal and External Schematic of type C]-2 Relay.
For Reference Only.

Operating element codl plus re-
VA = 8.2/72° 1lag at 12C_volss. SG
element plus resistor, VA = 11 /60°/Wag at 120

volts.

potential
actor,

compounding circult = I44 wattsiat 120 volts

(This 1s not a contifuously energlzed or
rated circuit).
Contact Rating

The main SG g¢lemeént contacts willl carry 12
amperes coltlnuetls jand 30 amperes for one
second anhd will} Interrupt 3G anmps non-in-

Fig. 2=Typical Time Curve for type CJ]-2 Relay.

at 105 to 135 volts 60
interrupting ratings for non-in-
in the table that

ductive load
For d.c. the
ductive circult

cycles.

are glven
fo¥lows:

Valts Amps
24 15
48 8
115 2.4
230 0.75
550 0.25

RENEWAL PARTS

Repailr work
at the

can be done most satisfactorily

factory. However, interchangeable

parts can be furnished to the customers who

are equlpped for doing repalr work. When or-

dering parts, always give the complete name»

plate data.
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INSTALLATION

I. L. 41-866'A

OPERATION ¢ MAINTENANCE

INSTRUCTIONS

TYPE CJ-2 CAPACITOR SWITCHING RELAY

CAUTION Before
all blocking which
serted for the purpose of

putting relays into service,

remove may have been 1n-
securlng the parts
that all

inspect the contacts to

during shipment, make sure moving

parts operate freely,

see that they are clean and close properly,
and operate the relay to check the settings
and electrical connectlons.

APPLICATION

The type CJ-2 relay 1s a complete automatic
single step voltage
The

appllications

control device for capa-
cltor swilitching.
tended for

close voltage

relay 1s primarily/n-

on cilrcultsmwhere

settings are not reQuired or

where voltage changes wlth load, are,gradual

and not accompanied by repetitive voltage
fluctuatlions of high magnitude.
the type CJ-2
voltage at

By comparing thegoperating time of the

When applylng
relay a graphic [\regcord@ of the
the proposed 1logatlionpgshould be
taken.
relay for 1ts contemplated, settings and the
the graph, the

operatlons can be estimat-

voltage changes recorded on
expected number of

ed.

CONSTRUCTION AND OPERATION

The
i1nduction

relay,consists of a voltage operated

discgelement, a reactor, a type SG

auxlliary“melay and a resistor.

element 1s an 1nduction disc
The 1nduc-
1s a thiln four-inch dlameter con-
The
shaft 1s supported on the lower end by a steel

The operating
type element operatling on voltage.
tion dilsc
duetding disc mounted on a vertical shaft.

ball ©bearing riding between concave sapphire

jewel surfaces, and on the upper end by a

stalnless steel pin.

SUPERSEDES |I. L. 41-866
¥ Denotes change from superseded issue.

The small silver rod

hemispherically shaped@® at elther

moving contagt 1s a
end to form

a double throwpharrangement. It 1s fastened on

the end ofgagy con@ucting arm. The other end
of thls arm 1s ‘@lamped to an insulating tube
on the disc“shaft. The electrical connectilon
1s madé fromy the moving contact thru the arm

and apsplirad spring. One end of the spring 1s

fastenedjto the arm, and the other to a slot-
tedWspring adjuster disc which in turn fastens
to“the moulded insulation block mounted on the
element .

The front and back statlonary contacts as-
semblles are both adjustable.
set anywhere about the
The moulded
whilch the statlonary

Each mounts on
a lever which can be
periphery of a callbrated scale.
brackets,

upon contact

leaf springs are mounted, are each secured to

thelr respective 1lever
These

contact

arm3s by two
and the moulded
plvoted to the positions
of both contact
assemblles on the calibrated scale.

screws.
screws may be loosened
supports

required for correct tracking

Th=e moving dilsc 1s rotated by an electrc-

magnet 1n the rear and damped by a permanent
magnet in the front.
The reactor 1s connected 1in series with the

operating element potential coll to minimize

amblent temperature error.

The upper pole colls of the operating ele-
to
the
time the high voltage and seal-in contacts, of
This actlon
drop out of the auxil-

ment electromagnet has auxlllary windlngs

Increase the torque of the relay durlng

the auxiliary are closed.
1s to
lary relay.

relay,
Insure positive

The auxlllary type SG relay 1s provided wilth
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TYPE CJ-2 RELAY

two maln contacts, one make and one brake, and
a seal-in contact. The operating element low
voltage contact closes to energlze the SG
element which seals 1n through the flexilble
seal-in contact, and remalns energized until
the operating element high voltage contact
short cilrcults the SG potential coll through
the current limiting resistor.

The relay elements are mounted 1n a detach-
able socket type case similar to the standard
socket type watthour case. The base of the
case 1s equipped wilth a disconnect 1link to
1solate the maln SG contacts for separate
source tripping of the capacitor switch.

CHARACTERISTICS

The type CJ-2 relay has adjustable high and
low voltage contacts that can be set
around a callbrated scale between the limilts
of 105 and 135 volts. The moving contacts
willl assume a position corresponding to the
voltage applied to the relay and will stay in
that position until the voltage changes. If
the voltage changes elther gradually or sud-
denly, the contact wlll assume a new position
corresponding to the change unless the travel
1s 1limited by the setting of the adjustable
contacts. If the contacts are set to close
for a particular value of voltage, and (1ffa
voltage of that exact amount 1s applliedy then
the relay 1s operating at 1ts minimum tgip
point and the times on repeated operationsfare
not repetitive within close tolerances<y)y How-
ever, voltage appreclably greater“than the
overvoltage setting, or appreeiablygless than
the undervoltage setting, result in relay tim-
1ng operations which aregeonsgstfent for re-
peated trials.

The relay has gInverseQtiming; that 1s the
greater the increasefin veltage the faster the
relay contact will “€mavel.

ADJUSTMENTS AND MAINTENANCE

The proper adjustments to 1nsure correct
operationjofathls relay have been made at the
factory ‘and) should not be disturbed after re-
celpt "By the customer. If the adjustments
have\) beeh changed, the relay taken apart for

repalrs, or if 1t 1s desired to check the ad-
Justments at regular maintenance periods, the
Instructions below should be followed.

All contacts should be periodically cleaned
with a fine file. $#1002110 fille 1s recom-
mended for this purpose. The use of abrasfve
material for cleanlng contacts 1g not recom-
mended, because of the dange®), off embedding
small particles 1n the face of thepsoft silver
and thus 1mpalring the contacf.

The relay has front and@back adjustable
statlonary contacts; to a@just these properly,
set the two 1levers §0 “Ghey both polnt to the
same callbration polnt at "approximately mid-
scale. The contagt heaf¥spring of the operat-
ing elementgshouldd be positioned such that
they are Jjustifree ‘0f the contact hook bracket
to 1nsupe, no \initlial tension 1n the 1leaf
spring. Then ad@just the position cf the front
and back,contacts so they both just touch on
elther,| sidey’of the moving contact. This 1s
done_ by@loosening the two screws at the top
of feachilever and rotating the adjustable con-
tact| assembly slightly until the desired
gontact poslitions are obtalned. The screws
should be tightened securely.

To callbrate the relay, 1t should be con-
nected to a sultable 60-cycle voltage sourcs.
Voltage correspondling to the various values
marked on the semi-circular scale plate should
be applied to the relay and the position of
the adJustable contacts checked for the varil-
ous values. Re-adjustments can be made by
rotating the notched spring adjuster wilth a
screw driver blade 1nserted in one of the
notches.

The flexlible seal-1n contact of the 3G ele-
ment should be adjusted by bendling the as-
soclated back plate, such that there 1s a con-
tact gap of approximately 1/16 inch when the
element 1s de-energilzed.

ENERGY REQUIREMENTS

The 60 cycle burdens of the type CJ-2 relay
are as follows:

oo



TYPE CJ-2 RELAY L 41-866A
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Operating element potential collipldus re-
actor, VA = 8.2/72° lag at 120 volts. SG
element plus resistor, VA = 11 /6@%mlaghat 120
volts.

Compounding circult = 244 wWattsjat 120 volts
(This 1s
rated circult).

not, a continuously®™energized or

Contact Rating

The maln SG elemengyfcontacts wlll carry 12

amperes contlinuouS {and 30 amperes for one

second and will“inferrupt 30 amps non-1in-

duetive circult are given 1n the table that

follows:

Valts Amps
24 15
48 8
115 2.4
230 0.75
550 0.25

RENEWAL PARTS

Repalr work
at the
parts
are equlpped for dolng repalr work.

can be done most satisfactorily

factory. However, 1nterchangeable
can be furnished to the customers who
When or-
dering parts, always glve the complete name-

plate data.
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INSTALLATION

I. L. 41866

OPERATION ¢ MAINTENANCE

INSTRUCTIONS

- TYPE CJ-2 CAPACITOR SWITCHING RELAY

CAUTION Before putting relays into service,
remove all blocking which may have been in-
serted for the purpose of securing the parts

that all

freely, 1lnspect the contacts to

during shipment, make sure moving

parts operate

see that they are clean and close properly,

and operate the relay to check the settings
and electrical connections.
APPLICATION

The type CJ-2 relay 1s a complete automatic

single step voltage control device for capa-
switching. The

tended for

cltor relay 1s primarily An-

applications on circultsmpwhere

close voltage settlings are not reqQuired or

where voltage changes with load , are,gradual

and not accompanied by repetitive voltage
fluctuations of high magnitude.
the type CJ-2

voltage at

When applyling
relay a graphlc [\récord@ of the

the proposed 1logationpshould be

taken. By comparing the goperating time of the
relay for its contemplateq, seftings and the
voltage changes recorded on “ithe graph, the

expected number of
ed.

operatldns can be estimat-

CONSTRUCTION AND OPERATION
The rg@lay,consists of a voltage operated
induction 4discgelement, a reactor, a type SG

auxlliary ‘velay and a resistor.

element 1s an 1nduction disc
The induc-

The operating
type element operating on voltage.
tion disc
ducting disc mounted on a vertical shaft. The

1s a thin four-inch dilameter con-

shaft 1s supported on the lower end by a steel
ball bearing riding between concave sapphilre
Jewel

surfaces, and on the upper end by a

stainless steel pin.

SUPERSEDES I. L. 41-299. 2A
(New I. L Number—No Changes)

The moving contac¢t 1s"a small silver rod

hemispherically shaped@® at either end to form
a double throwjarrangement. It 1s fastened on
the end ofgag conducting arm. The other end
of this

on the

arm 1s ‘@lamped to an lnsulating tube
disc “shaft.
fromythe moving contact

The electrical connection
1s made thru the arm
and apspirad spring. One end of the spring is
fastenedjto the arm, and the other to a slot-
tedmspring adjuster disc which in turn fastens
to“the moulded insulation block mounted on the
element.

The front and back stationary contacts as-
semblies are both adjustable. Each mounts on
a lever which can be set anywhere about the
The moulded

brackets, upon which the stationary contact

periphery of a callbrated scale.
leaf springs are mounted, are each secured to

their respective 1lever arms by ¢wo screws.

These screws may be loosened and the moulded

contact supports opivoted to the positions

required for correct tracking of both contact
assemblies on the callbrated scale.

Th= wmoving disc 1s rotated by an electre-
magnet 1n the rear and damped by a permanent
magnet in the front.

The reactor 1s connected in series with the

operating element potentlal coll to minimize

ambient temperature error.
The upper pole colls of the operating ele-
ment electromagnet has auxliliary windings to

increase the torque of the relay during the
time the high voltage and seal-1n contacts, of
Thls action

drop out of the auxil-

the auxiliary
1s to
lary relay.

relay, are closed.

insure positive

The auxiliary type SG relay 1s provided with
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