
I.L. 41-3158 

INSTALLATION • OPERATION • MAINTENANCE 

INSTRUCTIONS 
TYPE JD TIMING RELAY 

CAUTION Before putting relays into service, 

remove all blocking vhich may have been in­

serted for the purpose of securing the parts 

during shipment, make sure that all moving 

parts operate freely, inspect the contacts to 

see that they are clean and close properly, 

and operate the relay to check the settings 

and electrical connections. 

APPLICATION 

The type JD relay is a timing relay for gen­

eral auxiliary service requiring up to 30 

seconds maximum timing. It can be supplied 

for either a-c or d-e circuits. Two designs 

are available, a rack type having a slov re­

set, and a ratchet type >rith a quick reset. 

CONSTRUCTION AND OPERATION 

The type JD relay consis�s of either a rack 

or ratchet 

svitch if 

timing 

supplied. 

element 

The 

and a contactor 

construction and 

operation of these elements are as follows: 

Ratchet Timing Element 

A clapper type electromagnet is mounted in 

the lover rear of the element. Its armature 

is hinged at the lower end ;,rhile the upper end 

fastens to a leaf spring. The top of the leaf 

spring is attached to a horizontal rod. The 

other end of the rod is attached to a short 

horizontal arm assembled on a vertical shaft, 

•rhich carries the moving contact arm and the 

ratchet gear. The pavls and ratchet are 

mounted on the top of a larger gear �.rhich 

meshes vith a pinion on a shaft that carries a 

large disc. This disc rotates betveen the 

poles of a permanent magnet to provide damp­

ing. 

SUPERSEDES I.L. 41-315A 

When the relay coil is energized, the arma­

ture closes and deflects the leaf spring, 

which pushes on the horizontal rod to rotate 

the contact shaft. The rotation of this shaft 

causes the ratchet to rotate the disc between 

the damping magnets. When the coil is de­

energized, the pawls release the ratchet and 

the contacts and armature reset instantane­

ously thru the action of the springs and 

gravity. If time delay on deenergization of 

the relay is desired, the relay is supplied 

with the same ratchet and pawls assembled so 

that motion of the contact arm is transmitted 

to the damping disc only when the armature is 

returning to the deenergized position. 

The stationary contact assembly consists of 

flat silver contacts attached to the free ends 

of two leaf springs. These springs are fast­

ened one above the ot�1er to a moulded mount­

ing block. A small set screw provides ad­

justment of the contact follow and adjustment 

so that both contacts will make simultaneous­

ly. 

A similar set of contacts and supporting 

arms are bent around a moulded block fastened 

to the semi-circular time lever scale. These 

are known as the adjustable contacts since 

their position is adjustable around the time 

lever scale. The flexibility of the U-shape 

bend of the arm around the block provides the 

contact follow. The electrical 

are made thru flexible leads. 

connections 

The moving contacts are tvo small rounded 

silver contacts of the "dumbell" type, fasten­

ed on the end of an arm to provide front and 

back contacts. The other end of this arm is 

clamped to an insulated �haft which is rotated 

directly by the push rod and is connected 

through the ratchet and gear to the disc 

EFFECTIVE AUGUST 1948 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



TYPE JD TIMING RELAY ______ ·�-- -- ________ _ 

,----------------------------------------------

1 RACK TYPE -TOP 
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TOP ADJ'"USTABLE. 

C. ON TACT 

I 
TO BASE TEpMS. J 

Fiq.l-lnternal Schematic of the Rack or Ratchet Type JD 
Relay in the Type FT Case with Double Pole Double 
Throw Non-Independent Contacts. 

. 

shaft. Depending upon the circuit arrange­

"Jent, the contacts are either insulated or 

electrically connected through the moving arm 

and spiral spring. One end of the spiral 

spring is fastened to the contact arm and the 

other to a clamp on the moulded block. 

Rack Timing Element 

The clappe.r type electromagnet construction 

is similar to that used in the ratchet type 

element. It operates a horizontal rod that 

terminates in a rack. A guide tube holds the 

rod in position. The pinion is mounted on the 

main shaft belov the damping disc. The moving 

contact assembly also is fastened to a contact 

arm on this shaft and is similar to the moving 

contact described above for the ratchet timing 

element except that one end fastens to a slot­

ted spring adjuster disc vhich in turn fastens 

to the moulded block mounted on the element 

frame. The stationary contacts also are the 

same type as described above. 

The movement of the electrnmagnet armature 

pushes the horizontal rod and rack fo�rard to 

rotate the disc and contacts. When the relay 

coil is deenergized, the armature resets to 

rotate the disc and contacts in the opposite 

direction. Thus there is time delay on either 

energizing or deenergizing the relay. 

2 

BR'It:>GING TYPE 
MOVIt.IG CONT />Cr NOT 
CONNECTED TO 

TERMINALS 

' ®I( 

RACK T'1' PE -TOP 
ADJUSTABLE 
CONTACT- RATCHET 
TYPE-TOP FIXED 
(ONTAC.T 

RACK T'YPE.- TOP 

F\X ED CONTI\(. T 
RATCHET T"'(PE.­
TOP F'>IDJ"IJSTA6LE 
CONTA.CT 

FRONT VIE.W 

Fiq. 2-lnternal Schematic of the Rack or Ratchet "I:ype JD 
Relay in the Type FT Case with Sinqle Pole Double 
Throw Independent Contacts. 

Contactor Switch (When Supplied ) 

The d-e. contactor switch in the relay is a 

small solenoid type switch. A cylindrical 

plunger ;rith a silver disc mounted on its 

lover end moves in the core of the solenoid. 

As the plunger travels Up>rard, the disc 

bridges three silver stationary contacts. The 

coil is in series ;rith the main contacts of 

the relay and vith the trip coil of the 

breaker. When the relay contacts close, the 

coil becomes energized and closes the switch 

contacts. This shunts the main relay con­

tacts, thereby relieving them of the duty of 

carrying tripping current. These contacts 

remain closed until the trip circuit is 

opened by the auxiliary s;.ritch on the brea:<:er. 

CHARACTERISTICS AND SETTINGS 

The ratchet type relay 

( less than 10 cycles 

has a quick reset 

for maximum contact 

travel ) , and is available in the follmdng 

ranges: Its accuracy is approximately vithin 

10% at maximum time. 

2 to 15 seconds 

4 to 30 seconds 

The rack type relay has a much slaver reset 

characteristic but is more accurate (vitllin 5% 
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ON DETACHABLE R£LAYS7 ( \ --i�--' �-:;.' I ' 0 I 
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ADJUSTABLE CoNrAcr 

RACK TYPE LOWER 
STATIONARY' COl/TACT 
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(_ _______ _/ 
REAR Vtcw 

Fig. 3-Internal Schematic of the Rack or Ratchet Type JD 
Relay in the Standard Case with Double Pole Double 
Throw Non-Independent Contacts. 

at maximum time ) since there is no lost motion 

bet•reen ratchet and 

istics are as follows: 

Ra"nge in 

S2conds 

0.25 to 4 

pawls. Its character-

Reset Time 

In Seconds 

0.50 to 5.0 

The coils for either type relay are availa­

ble for 48, 125 or 250 volts d-e, or 115 or 

230 volts a-c. The normal contact is double 

polP double thro•r as shovrn in Fig. l. Inde­

pend-mt type contacts as shovrn in Fig. 2 are 

also available. 

A time lever scale marked in equal divisions 

permits the adjustment of the adjustable con­

tacts, which fixes the deenergized position of 

the moving contacts. The scale divisions have 

no direct relation to the operating time but 

provide a convenient reference when the relay 

is being set for a particular time delay. 

RELAYS IN TYPE FT CASE 

The type FT cases are dust-proof enclosures 

combining relay elements and knife-blade test 

r---------------------------------------, 

TRIP CiRCUIT INTERLOCK /------------------._ ON DE"TACHABL£ R£LAV7 ( \ 
--if---1.-@ II 0 I 

�TATIONARY CoNTACTS� 
MAKE foR I?ATCNET TYPE 8RF:AK FoR RACK TYPE. @ Jr 0 I �  
Ao.;usTABL£ CoNTAcr� BREAK FoR RATCHET lYPc 
l'fAK£ FoR RAcK TYPE. 

I B 'INN/WN @ ' 
I ! 
\__ _______ � ReAR Vtcw 

Fig. 4-Internal Schematic of the Rack or Ratchet Type JD 
Relay in the Standard Case with Single Pole Double 
Throw Independent Contacts. 

switches in the same case. This CvJlloination 

provides a compact flexible 

maintain, inspect, teRt and 

three main units of the 

assembly easy to 

adjust. There are 

type FT case: the 

case, cover, and chassis. The case is an all 

welded steel housing containing the hinge half 

of the knife-blade test snitches and the 

terminals for external connections. The 

cover is a drawn steel frame ,.rith a clear 

vindov ,.rhich fits over the front of the case 

vith the svitches closed. The chassis is a 

frame that houses the relay elements and sup-

ports the contact jmJ half of the test 

s1oritches. This slides in and out of the case. 

The electrical connections betveen the base 

and chassis are completed through the closed 

knife-blades. 

Removing Chassis 

To remove the chassis, first remove the 

cover by unscrewing the captive nuts at the 

corners. This exposes the relay elements and 

all the test switches for inspection and 

testing. The next step is to open the test 

switches. Always open the elongated red 

handle s"itches first before opening any of 

the black handle m.dtches or the cam Rction 

latches. This opens the trip circuit to pre­

vent accidental trip out. Then open all the 
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TYPE JD TIMING RELAY __________________ _ 

remaining s�itches. The 

is 

order of opening the 

not important. In remaining switches 

opening the test switches they should be 

moved all the way back against the stops. 

With all the switches fully opened, grasp the 

two cam action latch arms and pull out;,ard. 

This releases the chassis from the case. 

Using the latch arms as handles, pull the 

chassis out of the case. The chassis can be 

set on a test bench in a normal upright posi­

tion for test as well as on its back or sides 

for easy inspection and maintenance. 

After removing 

chassis may be 

blade portion of 

the chassis a duplicate 

inserted in the case or the 

the switches can be closed 

and the cover put in place without the 

chassis. 

When the chassis is to be put back in the 

case, the above procedure is to be followed in 

the reversed order. The elongated red handle 

switch should not be closed until after the 

chassis has been latched in place and all of 

the black handle switches closed. 

Electrical Circuits 

Each terminal in the base connects thru a 

test switch to the relay elements in the 

chassis as shown in the internal schematic 

diagrams. The relay terminal is identified by 

numbers marked on both the inside and outside 

of the base. The test 

identified by letters 

switch positions are 

marked on the top and 

bottom surface of the moulded blocks. These 

letters can be seen when the chassis is re­

moved from the case. 

The potential and control circuits thru the 

relay are disconnected from the external cir­

cuit by opening the associated test switches. 

A cover operated switch can be supplied with 

its contacts wired in series with the trip 

circuit. This switch ope�s the trip circuit 

when the cover is removed. This switch can be 

added to the existing type FT cases at any 

time. 

Testing 

The relays can be tested in service, in the 

4 

case but with the external circuits isolated 

or out of the case as follows: 

Testing in Service 

Voltages between the potential circuits can 

be measured conveniently by clamping #2 clip 

leads on the projecting clip lead lug on the 

contact jaw. 

Testing in Case 

With all blades in the full open position, 

the ten circuit test plug can be inserted in 

the contact javs. This connects the relay 

elements to a set of binding posts and com­

pletely isolates the relay circuits from the 

external connections by means of an insulating 

barrier on the plug. The external test cir­

cuits are connected to these binding posts. 

The plug is inserted in the bottom test jaws 

with the binding posts dovn. 

The external test circuits may be made to 

the relay elements by #2 test clip leads in­

stead of the test plug. 

Testing Out of Case 

With the chassis removed from the base, re­

lay elements may be tested by using the ten 

circuit test plug or by #2 test clip leads 

as described above. The factory calibration 

is made with the chassis in the case and re­

moving the chassis from the case will change 

the calibration values by a small percentage. 

It is recommended that the relay be checked in 

position as a final check on the calibration. 

INSTALLATION 

The relays should be mounted on switchboard 

panels or their equivalent in a location free 

from dirt, moisture, excessive vibration and 

heat. Mount the relay vertically by means of 

the two mounting studs for the standard cases 

and the type FT projection case or by means of 

the four mounting holes on the flange for the 

semi-flush type FT case. Either of the studs 

or the mounting screvs 

grounding the relay. 

may 

The 

be utilized for 

electrical con-

nections may be made direct to the terminals www . 
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TYPE JD TIMING RELAY ____________________ I_.L_41_-3_1s..:....a· 

by means of screvs for steel panel mounting or 

to terminal studs furnished with the relay for 

ebony-asbestos or slate panel mounting. The 

terminal studs may be easily removed or in­

serted by locking tvo nuts on the studs and 

then turning the proper nut with a •rrench. 

ADJUSTMENTS AND MAINTENANCE 

The proper adjustments to insure correct 

operation of this relay have been made at the 

factory and should not be disturbed after re­

ceipt by the customer. If the adjustments 

have been changed, the relay taken apart for 

repairs, or if it is desired to check the 

adjustments at regular maintenance periods, 

the instructions belov should be folloved. 

Rack Timing Element 

If the rack assembly has been dismantled, 

the rack should be placed in mesh with the 

pinion so that -.rhen the L.H. adjustable con­

tact lever is set at zero and the left-hand 

contacts are deflected 1/16", the front tooth 

of the rack ;.rill be opposite or slightly in 

front of (less than 1/8") the centerline of 

the disc shaft. 

The relay is then adjusted for the required 

reset time (usually 5 seconds for full travel) 

by means of the damping magnet and the spiral 

spring adjuster. Moving the damping magnet 

tovard the center of the disc reduces the time 

delay. The initial tension of the spiral 

spring can be varied by rotation of the slot­

ted plate to -.rhich one end of the spring is 

fastened. 

The operating time on the energized stroke 

is affected by the position of the t>ro nuts at 

the rear of the push rod and by the shape of 

the leaf spring vhich engages these nuts at 

its slotted end. Bending of this spring above 

or belov 

necessary. 

tainable 

the end of the back-up spring may be 

The required timing may be ob­

by various combinations of adjust-

ments and no definite procedure can be speci­

fied. However, the adjustments should be such 

that the armature will close positively at 70% 
of rated voltage. 

In order that the �iming may be consistent 

on repetitive operation, it is important that 

all moving parts be clean and free from burr� 

or similar sources of friction. The airgap ·· 

above and belo,.r the damping disc should be in­

spected to see that there is clearance to the 

magnet and that there are no particles adher-

ing to the magnet and touching the disc. 

Ratchet Timing Element 

The spiral spring on the moving contact 

shaft of the ratchet-type JD relay is usually 

adjusted for 3/4 turn initial tension at the 

factory and is then soldered so that no fur­

ther adjustment is possible. The position of 

the nuts on the rear of the push rod is ad­

justed so that -.rith the armature closed and 

with the left-hand contacts closed and de­

flected approximately 1/16 ", the flat spring 

assembled on the armature barely touches its 

hairpin-shaped stop. The pressure of the flat 

spring against its stop can be varied by open­

ing or closing the angle of the inverted V 
bracket on which it is supported. 

A spring vire mounted in a bar screwed to 
the right-hand side of the movement frame is 

deflected when the armature approaches tne 

closed position, and serves to prevent stick­

ing of the armature because of residual mag­

netism. This vire should be bent so as to ob­

tain about 1/16" to 3/32" deflection of the 

vire vhen the armature is against the pole 

face. 

The desired time for maximum contact travel 

is obtained at the factory by varying the 

strength and position of the damping magnet, 

After selection of the proper strength magnet, 

considerable variation in timing still can be 

obtained by varying the position of the magnet 

with respect to the center of the disc. 

After other adjustments have been made the 
relay should be checked to see that the arma­

ture will close at 70%, or les�, of rated 

voltage. There should be no difficulty in ob­

taining this pick-up if the relay is being ad­
justed for the usual time-ranges. 
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TYPE JD TIMING RELAY _____________ _______ _ 

Jontactor Switch {When Supplied) 

Adjust the stationary core of the switch f�� 

a clearance between the stationary core anu 

the moving core of 1/64" vhen the switch is 

picked up. This can be done by turning the 

relay up-side-down or by disconnecting the 

switch and turning it up-side-down. Then 

screv up the core screw until the moving core 

starts rotatingo No-.r, back off the core screv 

until the moving core stops rotating. This 

indicates the points vhere the play i.n the 

assembly is taken up, and where the moving 

core just separates from the stationary core 

screw. Back off the core screw approximately 

one turn and lock in place. This prevents the 

moving core from striking and sticking to the 

stationary core because of residual magnetism. 

Adjust the contact clearance for 3/32" by 

means of the two small nuts on either side of 

the Micarta disc. The switch should pick up 

at 2 amper1cs 0-'':. Test for sticking after 30 

anperes have b�el� pA3sed through the coil. 

Contacts 

All contacts should be periodically cleaned 

OPENIN<O FOR 
THIN PANEL MT(;j. 

(1)1"<1-
l.r) 

-r 
r:-1«1 

N 

: ::1� -GS 

vith a fine file. 3#1002110 file is recom­

mended for this 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 silver 

and thus impairing the contact. 

RENEWAL PARTS 

Repair work can be done most satisfactorily 

at the factory. However, interchangeable 

parts can be furnished to the customers who 

are equipped for doing repair work. When 

ordering parts, always give the complete name­

plate data. 

ENERGY REQUIREMENTS 

The burdens of the coils are as follows: 

Coil Rating 

48 volts d-e. 

125 volts d-e. 

250 volts d-e. 

6 watts 

6.5 watts 

13 watts {with series re­

sistor) 

115 volts 60 cycles 25 v.a. 

230 volts 60 cycles 25 v.a. 

71-k--------- ----1 USE SCREWS 
FOR THIN PANEL 5 

I� 
--

--------------�( 

----r I USE STUDS 
FOR THICK PANELS 

I I I 
I 

1�0·37 TERM SCRlWS �STUDS 
-41 ·t.O MOUNTIN� SCRE.WS 8::. STUDS 

I 
,.. _ 2� -..I 

Fig. 5--0utline and Drilling Plan for the Standard Projection Type Case. See the Internal Connections for the Terminals 
Supplied. For Reference Only. 
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TYPE JD TIMING RELAY ____________________ 1·_L_41_·3_1ss 

PA.NC.L LOCA.\\0� 

190-32. TERM 5CRLW 
USE .1�0 • 32. :STUD FOR 
THICK. PANEL MTG. 

F'OR PROJECTION 

,------TY--::--�- ---rM<O . ···•·· ... r ······... . ··t··� 

I F 
I 
I 
I 
I 

1 · � II �6fu� 

T
;l 5� J 

I - - -6jk ------j 
?A.NEL LOCATION FOR 
5E.MI FLUSH TYPE. MTG.. 2� WITH SCREW_� ___ _ 2* WITH STUO 

l Dill.. HOLE DRILL 

PER INTERNP..L 

SCHEMII.TIC FOR 

PROJECTION MTG. 
ON THICK PII.NELS. 

r---

9f6 �\l ·I 

CUT OUT FOR 
!>EM I -FLUSH 

{- 0111.. HOLES FOR 

SEMI FLUSH TYPE 

MTG. (4 HOLES). 

Fig. 6--0utline and DrUling Plan for the S lO Semi-Flush or Projection Type FT Case. See the Internal Schematic for 
Terminals Supplied. For Reference Only. 
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