INSTALLATION

L 41-299.5

OPERATION ¢ MAINTENANCE

INSTRUCTI O NS

TYPE CJ-5 CAPACITOR SWITCHING RELAY

CAUTION Before putting relays into service,
all blocking
serted for the

remove which may have been 1in-
purpose of securing the parts
that

freely, inspect the ccntacts to

during shipment, make sure all moving
parts operate
see that they

and operate the

are clean and close properly,
relay to check the settings

and electrical connections.

APPLICATION

The type CJ-5 relay 1s the master relay for

single step current control for capaciter

switching where fixed time-delay 1s required
to avoid unmounted switching operation§ due to
The fixed #£ime-
delay may be changed by pluggingy, inda new

time-delay element having the desired ®dme "'in-

high swings in load current.

terval.

CONSTRUCTION AND OPERATION

The relay consists of a(eurrent-operated in-
duction disc element hay type SG auxiliary re-
lay, two fixed resistors, and two thermally-

operated time-delay [Felays.

edement 1s an induction disc
The induc-
four-inch diameter con-

The operating
type elementQeperdting on current.
tion discgis a “hin
ductingdiscdmounted on a vertical shaft. The
shaft i1s“Sdpporgfed on the lower end by a steel
ball bearingyriding between concave. sapphire

Jjewel surfaces, and on the upper end by a

stalnlessgsteel pin.

The)moving contact is a small silver rod

hemispherically shaped at either end to tf'orm a

double throw arrangement. It 1s fastened on
the end of a conducting arm. The other end of
this arm 1s clamped to an insulating tube on

NEW INFORMATION

the disc shaft. The,eléetrical
made from the moving)eontact thru the arm and

connection is

a spiral sprdfg. One end of the spring is

fastened to4 the apm, and the other to a slot-
ted springmadjuster disc which i1n turn fastens
to the mouldedwpinsulation block mounted on the

element,.

Thémfront and back stationary contact assem-
plies, are both adjustable.
lewen, which can be
of a calibrated scale.

Each mounts on a
set anywhere about the
The moulded
which the stationary contact

periphery
brackets, wupon
leaf springs
their

These screws

are mounted, are each secured to

respective 1lever arms by two screws.
may be loosened and the moulded
contact supports pivoted to the positions re-
tracking of both

assemblies on the calibrated scale.

quired for correct contact

The moving disc 1s rotated by an electro-

magnet in the rear and damped by a permanent
magnet in the front.

A resistor is connected in the wupper pole
circult of the operating element electromagnet

to minimize ambient temperature error.

The auxiliary type SG relay 1s provided with
double-pole double-throw contacts. One set of
double-throw contacts is used in
with the 1induction

time-delay element

conJunction
element contacts and the
contacts to control the
picking up or dropping out of the SG element.
The second set of double-throw contacts is
used for controlling the switch which connects

or removes the capacitor from the line.

The time-delay devices have sealed~in-glass

elements and are mounted in standard radio-

type octal sockets. They have a single set of
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Fig. 1—Schematic Internal Connections Of Type CJ-85
Relay.

contacts, which are normally open and are
operated by a heater winding acting upon a bis
metal arm. The construction is such that ghe
contact gap and the time-delay are not affects
ed by variations in ambient temperature. The
time-delay of a given element 1s non-adjust-
able, but elements are avallable with al'va-~
riety of time-delays and becauseg of the
socket-mounting construction onep element] can
readily be substituted for another<in the CJ-5
relay. The usual time delay 1s460 secbnds.

When the induction element comtacts close to
the right-hand side (indicating that the load
current 1s at or above the, value at which it
1s desired to conn€et the /capacitor to the
line in order tofraisefthe voltage), the heat-
er of the leftfhandl™ time delay element is
energized through thelright-hand back contact
of the 8G element@yf If the induction element
contact remains closed until the time-delay
element contact gean close, these contacts com-~
plete anWenergizing circuit for the SG element
coil. € The SG back contacts open, deenergizing
the #4dmesdelay element, and the assoclated
frong, contacts seal around the time-delay ele-

mentycentact. The front contact on the left-

hand side of the SG element closed to energize
the switch which connects the capacitor to ghe
line. 1In case this does not raise the voltage
sufficlently to open the left-hand contact Of
the induction element, the associated time-
delay element remains deenergized becausefthe

SG element back contacts are openg

If the 1line current drops suffiedently to
maintain the 1left-hand confaet ofythe induc-
tion element closed for thelrequired time, the
right-hand time-delay contactyéloses and by-
passes the S8G elememt coil. A resistor in
series with the cedl 1imits the current to
slightly over one' ampeBpe. The SG element
drops out and thids “eurrent is interrupted by
opening of thefrightshand make contact of the
SG relay. Clesing of the left-hand break con-
tact of the'SGYelement opens the switch which
connected “Mthe capacitor to the line. The
equipment “then 1s in readiness to go through
another “similar cycle.

Construction of Relay Case

Thefrelay elements are mounted in a type FT
case. This 1s a dustproof enclosure combining
relay elements and knife-blade test switches
in the same case. This combination provides
a compact, flexible assembly easy to maintain,
inspect, test and adjust. There are three
main wunits of the type FT case: the case,
cover and chassis. The case 1s an all welded
steel housing contalning the hinge half of the
knife-blade test switches and the terminals
for external connections. The cover 1s a
drawn steel frame with a clear window which
fits over the front of the case with the
switches <closed. The chassis 1s a frame that
supports the relay elements and the contact
Jjaw half of the test switches. This slides in
and out of the case. The electrical connec-
tions between the base and chassis are com-

pleted through the closed knife-blades.

Removing Chassis

To remove the chassls, first remove the
cover by unscrewing the four captive nuts at
the corners. This exposes the relay elements
and all the test switches for inspection and
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TYPE CJ-5 RELAY

L 41-299.

testing. In opening the test swiltches they
should be moved all the way back against the
stops, With all the switches fully opened,

grasp the two cam actlion latch arms and pull
This the chassls from the
Using the latch arms as
the chassils out

outward. releases

case. handles, pull
of the case. The chassls can
be set on a test bench in a normal upright
position as well as on 1ts top, back or sides

for easy 1nspection, maintenance and test.

After removing the chassls a duplicate chas-
sls may be 1nserted 1n the case or the blade
portion of the switches can be closed and the
cover put in place without the chassis. The

chassls operated shorting switch 1located be-

hind the current test swltch prevents open
circulting the current transformers when the
current transformers when the current type

test swiltches are closed.

When the 1s to be put back in the
case, the above procedure 1s to be followed 1in

chassils

the reversed order.

Electrical Circults

Each terminal 1in the base conn

test switch to the relay elements

sls as shown on the internali sche
gram. The relay termlnal 1s
numbers marked on both the 1nside

bottom surface blocks. These

of the base. The test switeh p are

identified by 1letters ﬂﬁ e on the top and
of the &

can be see %e chassls 1s re-

moved from the case.y&

letters

The potentlal a ol circults thru the

co

relay are dlsco c rom the external cilr-
cult by openi efassoclated test swiltches.
Opening the :'@Zst switch short-circuilts
the curpfent t former secondary and discon-
of the relay coll but leaves
of the coll connected to the
1t thru the

Thils circult can be 1solated by 1nsert-

nects
the oth

external ci current test Jjack
Jaws.
ing the® current test plug (without external
connections), by inserting the ten circult
plug, or by inserting a plece of insulat-
1/32" thick into
Both switches of

the current test swltch palr must be open when

material approximately

p

the current test jack Jjaws.

using the current test plug or ing
material 1n this manner to short reu he
current transformer secondary.

Testing

L 4

The relays can be test service, in the

case but with the ex c ults 1isolated,

or out of the case as 1 s
Testing in Servic

The ammeter te g can be 1nserted in the
the knife-

check the current thru the re-

current test after

blade switch

opening

U consists of two conductilng
@: ed by an 1nsulating strip. The
onnected to these strips by term-
and the leads are carried out thru
the back of the insulated handle.

tages between the potentlal circults can
e measured convenlently by clamping #2 clip

eads on the projecting clip lead lug on the

contact Jaw.

Testing in Case

With
the ten
the contact

all blades 1n the full open position,

circult test plug can be 1nserted in
This
a set of Dbinding posts and com-

Jaws. connects the relay
elements to
pletely 1solates the relay circults from the
external connectlons by means of an Insulating
barrier on the plug. The external test
cults are connected to these binding posts.
The plug 1s 1nserted 1n the bottom test Jjaws
with the bilnding post up and in the top test
switch jaws (when used) with the binding posts

down.

clr-

The external test clrcults may be made to

the relay elements by #2 test clip leads in-

stead of the test plug. When connecting an

external test circult to the current elements
using clip 1leads, care should be taken to see
that the current test Jack Jaws are open so

that the relay 1s completely isolated from the

external circults. iso-
lating thls cilrcult are outlined

"Electrical Circuits".

Suggested means for

above under



TYPE CJ-5 RELAY

Testlng Out of Case

With the chassls removed from the base, re-
lay elements may be tested by uslng the ten
circuit test plug or by #2 test clip leads as
described above. The factory callbration 1is
made with the chassls 1n the case and removing
the chassis from the case may change the calil-
bration values by a small percentage. It 1s
recommended that the relay be checked 1n posi-
tion as a flnal check on calibration.

INSTALLATION

The relay should be mounted on swltchboard
panel or 1ts -equlvalent in a location free
from dirt, molsture, excessive vibration and
heat. Mount the relay vertically by means of
the two mounting studs for the type FT projec-
tion case or by means of the four mounting
holes on the flange for the semli-flush type FT
case. Elther of the studs or the mounting
screws may be utllized for grounding the re-
lay. The electrical connectlons may be made
direct to the terminals by means of screws for
steel panel mounting or to terminal studs fug~
nished with the relay for ebony-asbestos%or
slate panel mounting. The terminal studsWmay
be easlly removed or inserted by locking _ two
nuts on the studs and then turning the proper
nut with a wrench.

CHARACTERISTICS

The type CJ-5 relay has a@justable high and
low current contacts that can be set around a
calibrated scale between the limits of 1 and 4
amperes. The moving contacts  assume a posi-
tion corresponding to fheicurrent through the
relay and will staypin thHat position until the
current changesd  If “Gthe current changes
elther graduallly of suddenly, the contacts
will assume a “‘néw pog§ltion corresponding to
the change unless thé travel 1s limited by the

setting of the adjustable contacts.

The 1ifiductlon element has 1nverse timing;
that 18, the greater the change in current the
faster “the™ relay contact will travel. How-
every the™ time delay of the induction element

usuadkly 1s only a few seconds and 1s negligi-

ble as compared to the delay of the thermally-
operated elements. If the current in the 1A®
ductlon element 1s barely sufficlent to cligse
the contacts, the contact resistance at this
light pressure may reduce the voltage on the
time-delay element suffliclently to cause a
substantlal 1ncrease 1n the time. gBf the cur-
rent change 1s .05 to .1 ampere greater than
that required to barely closejptheginduction
element contacts, thils effeegfiis “Inegligible.
However, the time delay eleméntsr themselves
have a tolerance of f 15%%f thef nominal de-
lay, and the nominal galuetapplles only when
these elements are energlzedfat thelr 117 volt
rating. Varlations,from<this value affect the
timing approximately “@inversely as the square
of the voltage. /Beeause of these factors,
preclise time=delays should not be expected.

ADJUSTMENTS AND MAINTENANCE

The gproper,adjustments to Insure correct
operation of this relay have been made at the
faetory “and should not be disturbed after re-
celpt |by the customer. If the adJjustments
havewfbeen changed, the relay taken apart for
repalrs, or 1f 1t 1s desired to check the ad-
Jjustments at regular maintenance periods, the
Instructions below should be followed.

All contacts should be periodically cleaned
with a fine file. S#1002110 file 1s recom-
mended for thils purpose. The use of abrasive
material for cleaning contacts is not recom-
mended, because of the danger of embedding
small particles in the face of the soft sillver
and thus impalring the contacts.

The relay has front and back adjustable
stationary contacts. To adjust these properly,
set the two levers so they both polnt to the
same callbration poilnt at approximately mid-
scale. The contact leaf springs of the oper-
ating element should be positioned such that
they are Jjust free of the contact hook brack-
ets to 1nsure no 1nitial tension of the leaf
springs. Then adjust the position of the
frorrt and back contacts so they both just
touch on elther side of the moving contact.
This 1s done by loosening the two screws at
the top of each lever and rotating the adjust-

.



TYPE CJ-5 RELAY
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able contact assembly slightly contact assem-
bly slightly until the desired contact posi-
obtained. The should be
tightened securely.

tions are SCrews

To calibrate the it should be con-
nected to a suitable 60-cycle current supply.

relay,

Current corresponding to the various values
marked on the semi-circular scale plate should
be applied to the relay and the position of
the adjustable contacts check for the various
values. Readjustments can be made by rotating
the notched adjuster with a

driver blade inserted 1n one of the notches.

spring screw

Operating element current coil with r
in upper coil, VA = 7.25Z§§j_lag at
SG element plus resistor, VA = 11
120 volts. element, VA =
unity power factor at 117 volts.

Time-delay

L 4

Contact Rating

The main
amperes

SG element ta
continuousl

will carry 12
O amperes for one
second, and will in
tive load at 1
interrupting ra gs

cults are giv, n
S

30 amps non-induc-
o 60 cycles. For d-c,
r non-inductive

table that follows:

clr-

Y Amps.
The time-delay elements will give long, i 15
trouble-free service, and because of their 8
construction it 1s not possible to adjust them 15 oy
or to perform any maintenance on them.
30 0.75
\ 550 0.25
The SG relay element should have approxi-
mately 1/8" contact gap, with about 3/64" fo -\ RENEWAL PARTS
low in the make contacts and 1/32" follow(o
the break contacts. % Repair work can be done most satisfactorily

ENERGY REQUIREME

The 60-cycle
are as follows:

3
Q
&

L 4

-Syrelay

at the
parts can be

factory. However, interchansgeable
furnished to the customers who
are equipped for doing repair work. When or-

dering parts, always give the complete name-

plate data.



TYPE CJ-5 RELAY

PANEL LOCATION
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Fig. 2—Outline And Drilling Plan For Type CJ-5 ' Relay In The Semi-Flush Or Projection Type FT Case. See The
Internal Schematic For The Terminals StippliedsFor Reference Only.











