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INSTANTANEOUS OVERCURRENT RELAYS

TYPE

PJC31

QO

TABLE A
RELAY |[CONTACTS|TARGET SEAL-IN UNIT CASE INTERNAL
TYPE | PER UNIT SIZE CONNEC- CONTACT CIRCUITS
TARGET SEAL-IN TIONS
L 2
PJC31B| One N.O. Yes Yes S2 Fig. 5 Separate N. O. & N. C. on each unit
One N.C. with SI contac ss each N. O.

PJC31C| Two N.O. Yes Yes S2 Fig. 6 SI contacts (o] ach N.O. contact.
Provisio nging one N.O. to
N.C. on .

PJC31D| One N.O. Yes Yes S2 Fig. 7 Separ » & N.C. on each unit
wi cts across each N.O.

P for changing to all N.O.

PJC31E| One N.O. Yes No S2 Fig. 8 arate N.O. & N.C. on each unit.

One N.C. ets in series with N.O. contacts.
horting bars on N.C. contacts).

PJC31F | Two N.O. Yes Yes S2 Fi parate contacts with SI contact.
across one N.O. on each unit.

PJC31G| Two N.O. No No S1 . All 3 L.H. contacts in parallel.

All 3 R.H. contacts in parallel.

PJC31H| Two N.O. Yes Yes S1 Fig. 11 Contact circuits of all 3 units
connected in parallel. Separate TSI
for each contact circuit.

PJC31J | Two N.O. Yes No 2 Fig. 12 Separate contacts on each unit.
Target in series with one contact
on each unit.

DESCRIPTION RATINGS

The PJC31 relay consists of thre C units

The var-

mounted in a single unit dra e

ious models are distinguished rent com-
binations of normally open n lly closed
contacts, target and sea ts, and contact
circuit wiring, as shown in

APPLl@N
The PJC31 is co used for instantaneous
overcurrent protecti f Meeder circuits and for
c other time delay relays.

fault detectors in conjunc-
, pilot relays and the like.

require continu eration in the picked-up con-
dition. They can¥be used with definite time d-c
relays to obtain time overcurrent protection.

4

OPERATING COILS

These relays are available with various com-
binations of unit current ratings as shown in Table
B for frequencies of 25 to 60 cycles, or DC.

TABLE B OVERCURRENT RATINGS

CONTIN. | ONE SEC.
1.5 75 .5 .8 1.25 2
3 150 1 1.6 2.5 4
6 275 2 3.2 5 8
12 275 4 6.4 | 10 16
25 275 10 16 25 40
25 275 20 32 50 80
25 275 40 64 |100 160

operation or maintenance.

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 installation,
Should 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 General Electric Company.
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CONTACTS CHARACTERISTICS
The PJC contacts will make and carry 5 am- OPERATING PRINCIPLES )
peres continuously, or 30 amperes for two seconds. ]
In cases where the PJC contacts operate a target These plunger type relays operate o e n-
seal-in unit the contact circuit rating is determined ciple of electromagnetic attraction. The confacts
by the tap setting of the seal-in coil as shown in are opened or closed by an armature whic rawn
Table C. up vertically into a solenoid.
TABLE C TARGET AND SEAL-IN UNIT PICKUP AND RESET * L 4
2 AMP TAP | 0.2 AMP TAP The overcurrent unit picgKu continuously
adjustable over approxima :}y current range
DC Resistance 0.13 Ohms 7 Ohms as shown in Table B for th s coil ratings.
Minimum Operating | 2.0 Amp. 0.2 Amps Pickup is set by adjustin rtical position of
Carry Continuously | 3.5 Amps 0.35 Amps the armature on its threa t. The four factory
Carry 30 amps for 4 Secs -- pickup calibrations shogn'f ch rating appear on
Carry 10 amps for 30 Secs 0.2 Secs the top of the relay na e, and correspond to
60-Cycle Impedance| 0.53 Ohms | 52 Ohms the marks on the caliratingtubes of eachunit.
Table D shows the inductive and non-inductive The contacts eset at approximately 85 to
interrupting ratings for a single PJC unit contact. 95 per cent of kupYon alternating current and
70 to 95 per ickup on direct current at any
TABLE D PJC UNIT CONTACT point within bration range. Reset is not
adjustab ntly of pickup.
INTERRUPTING RATINGS
* ined as the de-energized plunger
AC AMPS
VOLTS | INDUCTIVE | NON-INDUCTIVE
OP, TIMES
115 2 5
230 1 2 me-current curves for the units are shown
460 0.5 1 2. The operating current is plotted in

lés of pickup and the operating times are

ing time of a normally closed contact.

ed in cycles on a 60-cycle time basis. The
ngTS AMPS upper curve shows the closing time of a normally
INDUCTIVE NON-IND open contact and the lower curves shows the open-
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unit are tabulated in Table E and Fig. 3.
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Fig. 3 (0148A3992-0)
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TARLE E

TYPE PJC31 BURDEN DATA

O

CONTINUOUS PICKUP COIL 60 CYCLE BURDEN * Q
AMPS RANGE DC OHMS RESISTANCE REACTANCE | IMPEDANCE
1.5 0.5-2 1.40 3.8 6.3 73
3 1-4 0.35 0.83 1.7 1.9
6 2-8 0.091 0.22 0.4 0.49
12 4-16 0.023 0.055 0.11 0.13
25 10-40 0.005 0.011 0.0 0.021
25 20-80 0.0019 0.0032 0. 0.0055
25 40-160 0.0009 0.0016 0. 0.0020
* Minimum pickup calibration with pickup current applied and a tune picked up.
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CONSTRUCTION

Each of the three overcurrent units is of the
same plunger type construction. (Refer to Fig. 1.)
The adjustable armature is mounted on the threaded
portion of a plunger rod which carries the moving
contacts upward as the armature is operated. The
armature is drawn upward into the coil by the
flux created in the rectangular magnet frame and
a cylindrical pole piece inside the coil. Guides
for the plunger rod are provided at the top by a
hole in the pole piece, and at the bottom by the
fit of the molded contact carrier inside the cal-
ibration tube. Openings in the sides of the cali-
bration tube allow access to the armature to adjust
pickup. The magnet frames, stationary contacts
and plunger stop posts for each unit are sep-
arately mounted on the common compound mounting
plate. The normally closed fixed contacts are
similar to the normally open fixed contacts except
they are mounted below the moving contact instead
of above it, and the backstop arm is omitted.

The target seal-in unit is a small hinged
armature type relay consisting of a ''U" shaped
magnet frame, fixed pole piece, armature, and
a tapped coil. The armature carries a '""T'" shaped
moving contact which bridges the two stationary
contacts, and also operates a hand reset target.
The target unit is similar to the target and seal-
in unit, except the contacts are omitted. These
three target and seal-in or target units, when
resent, are mounted on a strap which is in turn
astened across the front of the overcurrent
magnet frames.

All components of each relay are m
a cradle assembly which can be easily%

from the relay case. The cradle is lock

case by means of latches at the top a om.

The electrical connections between the c ks
e

and cradle blocks are completed throu ble

connection plugs. Separate testing (plugs can be
t

inserted in place of the connectién permit
testing the relay in its case. T attaches
to the case from the front and lu the target

reset mechanism and an inte m to prevent
the cover from being replace til'the connection
plug has been inserted.

All PJC31 relays this instruc-
tion book except the and PJC31H are

mounted in S2 sizey.ca he outline and panel

drilling dimensio T case are shown in

Fig. 13. The line“and panel drilling dimen-
ig.

sion are sho 14 for the PJC31G and
PJC31H which nted in S1 size cases.
Both the cases a itable for either semiflush
or surface mounting¥on panels up to two inches
thick. Hardware is available for all panel thick-
nesses up to two,inches, but panel thickness must
be specifiegd on tﬁe order to insure that the proper
hardware Will be provided.

ING, HANDLING AND
STORAGE

e relays, when not included as part of
rol panel, will be shipped in cartons designed

Vi

PJC31

to protect them against damage. Immediate n

receipt of a relay, examine it for any

sustained in transit. -

If injury or dama
ing from rough handling is evident, fil age -
claim at once with the transportatiomy company

and promptly notify the nearest Genera ctric

Apparatus Sales Office.

Reasonable care should be exerciged in un-
packing the relay. If the re e not to be in-
stalled immediately, they @ho stored in their
original cartons in a pla is free from
moisture, dust, and metal . Foreign matter
collected on the outsidef o case may find its
way inside when the co removed and cause
trouble in the operatio elay.

ACC

Immediat
spection an

insure t ge has been sustained in ship-
ment a a e relay calibrations have not
been dist

VI CTION

the nameplate stamping to insure that
odel number, rating and calibration range of

. y received agree with the requisition.
Remove the relay from its case and check by
visual inspection that there are no broken or
cracked molded parts or other signs of physical
damage, and that all screws are tight. Also
check to see that the flexible moving contact leads

extend straight back from the contacts and have
not been deformed.

MECHANICAL INSPECTION

It is recommended that the following mech-
anical adjustments be checked:

1. Operate the plunger' on each unit by hand
and allow it to reset to insure that all
units are free from friction or binds. U
two normally open contacts are present,
observe that with one contact just making
there is less than 1/64 inch gap on the
other contact.

»

The wipe on a normally open or normally
closed contact should be approximately 3/64
inch. The normally open contact gap with
the armature fully reset should be approx-
imately 3/32 inch for either contact ar-
rangement. Backstops should be present
above all normally open contacts only. The
gap between the backstop and contact brush
at the tip should be approximately 1/16 inch
with the armature reset.

Check the location of the contact brushes
on the cradle and case blocks against the



Fig. 4 (8025039)
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internal connection diagram for the relay.,
Be sure that the shorting bars are in the
proper locations on the case block and that
the long and short brushes on the cradle
block agree with the internal connection
diagram. Figure 4 shows a sectional view
of the case and cradle blocks with connec-
tion plug in place. Note that there is an
auxiliary brush in each position on the
case block. This brush should be formed
high enough so that when the connection plug
is inserted it engages the auxiliary brush
before striking the main brush. This is
esgecially important in current circuits
and other circuits with shorting bars since
an improper adjustment of the auxiliary
brush could result in a CT secondary cir-
cuit being momentarily open circuited.

4. The target or target and seal-in units,
when present, should be checked as follows.
The armature and seal-in contacts should
move freely when operated by hand. There
should be a screw in only one of the tap
positions on the right stationary contact
strip. Operate the armature by hand and
be sure the target latches in its exposed
position before the contacts close. There
should be at least 1/32" wipe on the seal-in
contacts. With the cover fastened securely
in place, check that the target resets posi-
tively when the reset button at the bottom
of the cover is operated.

CONNECTING PLUG MAIN BRUSH CONNECTING BL
' !
i i o

ki

!

Ol
i !
AUXILIARY BRUSH— ERWGMAL BLOCK
NOTE: AFTER ENGAG!'NG AUXILIAR , CONNECTING PLUG
TRAVELS /4 INCH BEFORE E E MAIN BRUSH ON
THE TERMINAL BLOCK. \

Fig. 4 Cros on Drawout Case Showing
Position Au#iliary Brush

ELECTRICAL TESTS
It récommended that the following electrical

checks de immediately upon receipt of the
rela e that all tests should be made with the
rela case and in a level position.

. Pickup and Reset - The units are normally
supplied from the factory with the bottom

on the calibration tube. This corresy
the minimum pickup setting on the
It should be sufficient to check
of each unit at this setting. Wit
increasing test current in the opera
the unit should pick up, closing its normally
open contacts with one continuous motion
at the calibrated current level® The test
current should then be gpadually decreased
until the contacts resgt. e reset value
should be betwee 95 percent of
pickup on AC, or bet and 95 percent
on DC.

2. Target and Sea

- The following tests

should be ma
target or
target in

those relays having
al-in units. With the
"' or unexposed position,

et

check pic oth the 0.2 and 2.0 ampere
tap withghe sociated main contact held
close d. Refer to the appropriate
intergal ection diagram and arrange a

to apply gradually increasing
t through the target seal-in cir-
cu ickup current should be tap rating
8. On units having seal-in contacts,
80 open the main unit contacts with pickup
c

under INSTALLATION PROCEDURE for the

ent still flowing and check that the
get seal-in unit remains picked up. Refer
0 the section on target seal-in unit settings

@ recommended steps to change the tap setting.
INSTALLATION PROCEDURE

If after the performance of the ACCEPTANCE

TESTS the relay is held in storage before ship-
ment to the job site, it is recommended that the
visual and mechanical inspection described in the
section on ACCEPTANCE TESTS be repeatedbefore
installation.

The following electrical adjustments should be

made with the relay in its case, preferably mounted
in its permanent location.

1.

2.

Pickup - The desired pickup on each over-
current unit may be set as follows, using
test current of the expected service frequency.
Turn the bottom of the knurled armature to the
approximate position in the calibration tube
corresponding to the desired pickup setting;
gradually apply increasing test current to the
operating coil by use of a relay test plug; if
the pickup is too high turn the armature to
slightly raise it in the calibration tube; if the
pickup is too low turn the armature to slightly
lower it in the calibration tube; recheck pickup
and readjust the armature if necessaréunﬂl
the desired pickup calibration is obtained.
Check to see that the unit resets between 85
and 95 percent of pickup on AC, or between 70
and 95 percent of pickup on DC.

Target Seal-In Unit - As shipped from the

factory the tap screw of the target seal-in
unit will be in the 2.0 ampere tap. To change

7
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the tap setting remove the spare tap screw
from the left stationary contact member and
insert it in the vacant tap onthe right stationary
contact member. Then remove the original
screw from the right contact member and place
it in the spare position on the left contact
member. This procedure is recommended to
avoid disturbing the adjustment of the right
stationary contact. Screws should never be
left in both tap positions on the right stationary
contact member.

PERIODIC CHECKS AND ROUTINE
MAINTENANCE

In view of the vital roll of protective relays in
the operation of a power system, it is important
that a periodic test program be followed. Unless
otherwise dictated by unusual environmental condi-
tions, it is recommended that the following points
be checked at an interval of from one to two years.

MECHANICAL CHECKS

Manually operate each overcurrent unit arma-
ture and allow it to reset to make sure that there
is no excessive friction or tendency to bind.

Check to see that the contacts have approxi-
mately 3/64 inch wipe and that the normally open
contact gap is approximately 3/32 inch with the

armature reset. Check to see that the back stop
on the normally open contacts are approximatel open to normally closed or vice versa.

1/16 inch above the stationary contact tips.

Examine the contact surfaces for_s
tarnishing or corrosion. These fine silve n
should be cleaned with a burnishing tool,

t

consists of a flexible strip of metal, wit d,
roughened surface. Burnishing tools de pe-
cially for cleaning relay contacts c 1 ined
e

from the factory. Do not use v es or
abrasive paper or cloth of any «i clean relay
contacts.

Operate each target s &iet by hand and
check that the target latch € the contacts
make, and that the con at least 1/32
inch wipe. Check targetfunit§ when present, to
make sure that the target before the arma-
ture closes against th ece. With the cover
replaced check that gets reset when the
reset button is o
ELECTRICAL S

Refer to opriate internal wiring dia-
gram and with theN\dse of a relay test plug, check
the pickup on each overcurrent unit. This pickup
should be within 3 percent of the corresponding
reading grecordéd during installation. The reset
current Bhould also be checked to be sure that it
t(l>x?5 percent of pickup on AC or 70 to
n DC.

is not recommended that the relay be re-
when minor pickup variations from the
ious test are rated, as long as the relay is

still within limits. Such deviation can b
duced by differences in test equipment or
error.

SERVICING

If any of the mechanical or electrical check
points described in the previous sections are found
to be out of limits, the following poigs should be
observed in restoring them.

1. Friction - If there a ency to bind or
excegsive friction i re , check to see .
that the moving contact™guide pin is centered
and moves freely U
slot, and that no

between the arm

-shaped guide plate
Q al_’ matter is present
cwand calibrating tube. ™

g

- The flexible moving
be formed to keep the
sembly centrally located. If

be reshaped as follows: The
ion of the lead should extend

to the slot in the compound mount-
here should be a 90 degree bend in

a point just beyond the end of the in-
sleeve, and the bare lead should project
up or down to the terminal screw.

each unit on the PJC31C and PJC31D is ar-

e
\xact Reversal - The right hand contact of

anged so it can be changed from normally
The
PJC31C is supplied with two normally open e«
contacts on all units, with a seal-in contact in
parallel with each main contact. If for ex-
ample the right-hand contact of the left unit is
to be reversed, it should be wired between
terminals 13 and 14 by disconnecting the lead
from the junction stud and reconnecting it to
terminal 14. The seal-in contact should then
be disconnected from terminal 13 and connected
to the junction stud so that the two seal~in
contacts are in parallel across the left contact.
If the right-hand fixed contact is now reassem-
bled below the moving contact, the desired
normally closed contact will be available and
will have a shorting bar. The right hand con-
tacts of the middle and right units can be re-
arranged in a similar manner. If all the units
are similarly changed the internal wiring be-
comes the same as a PJC31D. Similar changes
from normally closed to normally open right ~
hand contact can be made on the units of the
PJC31D.

kS

4. Fixed Contact Tension - After changing a con-
tact Irom normally open to normally closed, or
replacing a contact, each stationary contact
should be adjusted as follows: Units having
one normally open and one normally closed
contact should have approximately 15 grams
initial tension on each contact brush; Units
having two normally open contacts should have
approximately 5 grams initial tension on each
contact brush. Initial tension is the force .-
applied to the contact tip which is necessary
to part the contact brushes from its stop arm.
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Whenever these contacts are readjusted, the
wipe and gap as well as the pick-up adjustment
should also be rechecked as outlined in the
previous sections.

5. Target and Seal-in Unit: - If the wipe on the
target and seal-inunit contactis foundtobe less
than the 1/32 inch specified, it can be increased
by lowering the position of tﬁe stationary contact
members. When correctly adjusted both contacts
should make at approximately the same time
when the armature is operated by hand, and the
target should latch in the exposed position
slightly before the contacts close.
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RENEWAL PARTS
It is recommended that sufficient qua
of ~enewal parts be carried in stock to
prompt replacement of any that are wonfi, br@gken
or damaged.
When ordering renewal parts, address the

nearest Sales Office of the General Electric Com-
pany, specify quantity required, name of pa¥t wanted

and give complete nameplate including seria|
number. If possible, give th ral Electric
Company requisition numb 0 ch the relay
was furnished.
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