INSTALLATION

L.L. 41-315B

OPERATION ¢ MAINTENANCE

INSTRUCTI OMNS

TYPE JD TIMING RELAY

CAUTION
remove

Before putting relays into
all
serted for

service,
blocking which may have been 1n-
the purpose of securing the parts

that

Inspect the contacts to

during shipment, make sure all 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 JD relay 1s a timlng relay for gen-

eral auxlliary service requliring up to 30
seconds maximum timing. It can Dbe supplied
for elther a-c or d-c clrcults. Twoddesigns

are avallable, a rack type having a slow re-

set, and a ratchet type wlth a qulck, reset.

CONSTRUCTION AND OPERATION

offpedther a rack
and

The type JD relay consistg
or vratchet timing element
swltch 1if supplied. GThe
operatlon of these elementis are as follows:

a contactor

construction and

Ratchet Timing Element

A clapper electromagnet 1s mounted in
Its
1s hinggd atfthe lower end while the upper end
The top of the leaf
spring 1s atfached to a horizontal rod. The

of the rod 1s attached to a short

type

the lowvergdrear “©f the element. armature
fastens tofa leaf spring.

other end

horizontad» arm assembled on a vertlical shaft,
which carries the moving contact arm and the
ratchet gear. The pawls and ratchet are
mounted on the top of a larger gear wvhich
meshes with a pinlon on a shaft that carriles a
large disc. This disc rotates between the
poles of a permanent magnet to provide damp-
ing.

SUPERSEDES IL. 41-315A

When the relay «o01llls’energlzed, the arma-
and defilects the
which pushes on the fhorlzontal rod to rotate
the contact ghafth, The rotation of this shaft
ratchet to rotate the disc between
When the coll 1s de-

release the ratchet and

ture closes leaf spring,

causes the
the
enerigized,/the
the ‘ceondacts

dampingmagnets.
pawls
and armature reset Ilnstantane-
Ously ‘thru the of the
gravity.” If time delay on deenergization of
the relay 1s desired, the
with™ the same ratchet and pawls assembled so
that motion of the contact
to the damping disc only when the armature 1s

action springs and

relay 1s supplied

arm 1s transmitted

returning to the deenergized position.

The stationary contact assembly consists of

flat sillver contacts attached to the free ends
These
othher to a moulded mount-

of two leaf springs.
above the
Ing block. A
justment of the
so that both

1ly.

springs are fast-
ened one
small set screw pfovides ad-
contact follow and adjustmert

contacts will make simultaneous-

A similar
arms are bent around a moulded block fastened
These
since

set of contacts and supporting

to the seml-circular tlme lever scale.
known as the

position 1s adjustable around the tilme
The flexlbillity of the U-shape
of the arm around the block provides the
The

are made thru flexible leads.

are contacts
thelr
lever
bend

contact follow.

ad justable
scale.

electrical connectlons

The moving contacts are two small rounded
silver contacts of the "dumbell"” type, fasten-
ed of an arm to provide front and
back The other end of thls arm 1s
clamped to an Insulated shaft which 1s rotated
directly by the

through the ratchet

on the end
contacts.

and 1s connected
to the disc

push rod

and gear
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Fig. l—Internal Schematic of the Rack or Ratchet Type JD
Relay in the Type FT Case with Double Pole Double
Throw Non-Independent Contacts.

shaft. Dependlng wupon the circult arrange-
ment, the contacts are elther 1nsulated or
electrically connected through the moving arm

and spliral spring. One end of the spiral

spring 1s fastened to the contact arm and theg

other to a clamp on the moulded block.

Rack Timing Element

The clapper type electromagnet consgructlion
to that used 1n the ®atchet type
a horlzontal“rod that
A gulde ttbe holds the
The plnlon 1sémeunted on the

1s similar
element. It operates
terminates 1n a rack.
rod 1n position.
maln shaft below the damping dTsc. “®The moving
contact assembly also 1s fastéened jto a contact
arm on this shaft and 1s gimblar“to the moving
contact described above forfthe ratchet timing
element except that® onefend®fastens to a slot-
ted spring adjuster ddisc vhich in turn fastens
to the

frame.

moulded“block mounted on the element

The statlonamyd contacts also are the

same type as described above.

The movément of the electrrmagnet armature
pushes ghe “horizontal rod and rack forward to
rotate, the dfsc and contacts.
coll Wils deenergized, the
rot@ate, 'the disc and
dépectlon.

energlzing or deenerglzing the relay.

2

When the relay
armature resets to
contacts 1n the opposite

Thus there 1s time delay on either

Fig. 2—Internal Schematic of the Rack or Ratchet Type ID
Relay in the'Type FT Case with Single Pole Double
Throw Independent Contacts.

Contactior Swiitch (When Supplied)

The /d=e. contactor switch 1n the relay 1s a
switch. A '
disc
lowver core of the solenoild.
As the disc
bridges three silver stationary contacts. The

coll 1s

8mall solenold type
with a

end moves 1n the

cylindrical

plunger sllver mounted on 1ts

plunger travels upward, the
with the maln contacts of
wvith the trip coll of the
When the contacts close, the
becomes energlzed and closes the swiltch
This shunts the
tacts, thereby relieving them of the duty of
These
trip

In serles
the relay and
breaker.
coll
contacts.

relay

maln relay con-

carrylng tripplng current. contacts
closed until the circult 1s
opened by the auxilliary switch on the breaker.

remaln

CHARACTERISTICS AND SETTINGS

The ratchet type
than 10
travel), and 1s

relay has a quilck reset

for maximum contact
the following

accuracy 1s approximately within

(1ess cycles
avallable 1n
ranges: Its

10% at maximum time.

2 to 15 seconds
4 to 30 seconds

The rack type relay has a much slower reset
characteristic but is more accurate (within 5%
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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 motdén

between ratchet and pawls. Its character-
1stics are as follows:

Range 1in Reset Time
Saconds In Segonds
0.25 to 4 0.50 to 5.0

The colls for elther &ype relay are avalla-

ble for 48, 125 or 250 gobts d-c, or 115 or
230 volts a-c. The  nofmal céntact 1s double
pols double throw asjshowh, in Fig. 1. Inde-
pend-=nt type contac¢®® asi’shown 1n Flg. 2 are

also available.

A time lever|sc@le marked 1In equal divisions
permits gtheWQad justment of the adjustable con-
tacts, #shich f1Xes the deenerglzed position of
the mdéwilng contacts. The scale divisions have
no dilrectyrelation to the operating time but
provlde a convenlent reference wvhen the relay

1s belng 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

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

This
assembly easy to

swvitches 1n the same case. cuwonlnation

provlides a compact flexible
maintaln, 1Inspect; test and adjust. There are
of the

chassls.

three maln units type FT case: the

case, cover, and The case 1s an all

welded steel housling contalning the hinge half

of the knife-blade test swvlitches and the
terminals for external connectlons. The
cover 1s a drawn steel frame with a clear

vindow which fits over the front of the case
with the closed. The
that houses the relay elements and sup-
contact jaw half of the test
switches. This slides 1n and out of the case.
The electrical the base
are completed through the closed

switches chassls 1s a
frame
ports the
connections between
and chassils

knife-blades.

Removing Chassis

To remove the chassls, first remove the

cover by unscrewlng the captive nuts at the
corners. Thls exposes the relay elements and
all the test switches for 1inspection and
testing. The next step 1s to open the test
switches. Always open the elongated red

handle switches first before
the black handle
latches. This
accldental trip out.

opening any of
switches or the cam action
opens the trip circult to pre-

Then open all the

3

vent
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remalning swltches. The order of opening the
swiltches 1s not 1mportant. 1In
switches they should be
moved all the way back agalnst the stops.
With all the switches fully opened, grasp the

two cam actlon latch arms and pull outward.

remalning
opening the test

This releases the chassis from the case.
Using the
chassis out of the case. The chasslis can be

latch arms as handles, pull the

set on a test bench in a normal upright posi-
tion for test as well as on 1ts back or sildes
for easy 1lnspection and maintenance.

After removing the chasslis a duplicate

chassis may be 1nserted 1n the case or the
of the
and the cover put 1n place wilthout the

chassis.

blade portilon switches can be closed

When the chasslis 1s to be put back 1In the
case, the above procedure 1s to be followed 1n
the reversed order. The elongated red handle
switch should not be closed untll after the
chassis has been latched 1n place and all of

the black handle switches closed.

Electrical Clrcuits

Each terminal in the ©base connects thruga
test swltch to the relay elements 1n [ the

shown iIn the 1nternal schematdc
The relay terminal 1s identifiedSby
numbers marked on both the 1nside and outsdde
of the base. The test switch positlons are
ldentified Dby letters marked “o? the top and
bottom surface of the moulded_,blocks. These
letters can be seen when the chagsis 1s re-

chassis as
dlagrams.

moved from the case.

The potentlal and coemntrel cdrcuits thru the
relay are dlsconngeted from the external clr-
cult by opening the agsoclated test switches.

A cover operated switch can be supplied with
serles with the trip
swdtch opemns the trip circuilt
This switch can be
added t6 the) exlisting type FT cases at any
time.

i1ts contacts wired 1in
clrcuit. This

when the cover 1s removed.

Testdng

The relays can be tested 1n service, 1n the

case but with the external circults 1solated
or out of the case as follows:

Testing 1in Service

Voltages between the potentilal cilmcults can
be measured convenlently by clamplng #2 clip
leads on the projecting clip lead lug on the
contact jaw.

Testing 1n Case

With all blades 1nghe“fudl open position,
the ten circult test!plugl,can be inserted in
the contact jaws., This connects the relay
elements to a set /ofyblinding posts and com-
pletely 1solates, thed relay clrcults from the
external connectlions by means of an 1nsulating
barrier “on the,plug. The external test cir-
cults @pé connected to these binding posts.
The plug 18, inserted in the bottom test jaws

with theybinding posts down.
Thel external test clrcults may be made to
the redlay elements by #2 test clip leads in-

8tead of the test plug.

Testlng 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 calibratlon
1s made with the chassis 1n the case and re-
moving the chassls from the case willl change
the callbratlon values by a small percentage.
It 1s recommended that the relay be checked in

position as a final check on the callbration.
INSTALLATION

The relays should be mounted on switchboard
panels or thelr equilvalent in a location free
from dirt, molsture, excessive vilbratlon 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
seml -flush type FT case. Eilther of the studs
or the mounting screws may be utilized for
grounding the relay. The electrical con-
nections may be made dlirect to the termlnals

PN
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by means of screws 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 two nuts on the studs and

then turning the proper nut with a wrench.

ADJUSTMENTS AND MAINTENANCE

The proper adjustments to 1nsure correct

operation of this relay have been made at the
and should not be disturbed after re-

If the
relay taken apart for
desired to check the

periods,

factory
celpt by the customer. adjustments
have ©been changed, the
if 1t 1is

regular maintenance

repairs, or
adjustments at
the instructions below should be followed.

Rack Timing Element

If the rack assembly has been dismantled,
the rack should be placed 1n mesh with the
pinion so that when the L.H. adjustable con+

set at zero and the left-hand
deflected 1/16", the fiont gsooth
rack will Dbe opposite ordglightly in
of (less than 1/8") the
the disc shaft.

tact lever 1is
contacts are
of the

front centepline of

The relay 1s then adjusted/for she required
reset time (usually 5 secohds ‘for full travel)

by means of the damping nagnet and the spiral
spring adjuster. Mowlng “3the damping magnet
toward the center of thefdisc”reduces the time
delay. The 1initialf tensIon of the spiral
spring can be varie@ by /rotation of the slot-
ted plate to which» one end of the spring is
fastened.

The @perdtinggtime
1s affected)bysthe position of the two nuts at
rod and by the shape of

on the energized stroke

the rear of tThe push
the 1leaf spring which engages these nuts at
its slotted end. Bending of this spring above
or ‘below the end of the back-up spring may be
necessary. The timing may be ob-
tainable by

and no definite procedure can be speci-

required
various combinations of adjust-
ments
fied.
that the armature will close positively at 70%

of rated voltage.

However, the adjustments should be such

In order that
on repetitive operation, it is important that

the ciming may begconsistent

all moving parts be clean and free from burrs

or similar sources of friction. The airgap‘
above and below the damping disc sHeuld be in-

spected to see that theregds clearance to the
magnet and that there, are 4io particles adher-

ing to the magnet and touchimg the disc.

Ratchet Timing Element

The spirak on the contact
shaft of the ratehet-type JD relay is usually
adjusted gfior 34 turn initial tension at the
factory [ and ‘#s then soldered so that no fur-
ther “ad justment 1s possible. The position of
the nutsjon the of the push rod is ad-
justeéd, \so that with the armature
withy the 1left-hand contacts
flected approximately 1/16", the

barely touches its

spring moving

rear
closed and
closed and de-
flat spring
assembled on the armature
hgirpin-shaped stop. The pressure of the flat
spring against its stop can be varied by open-
of the inverted V

bracket on which 1t 1s supported.

ing or closing the angle

A spring wire mounted 1n a bar screwed to
the right-hand
deflected when

closed position, and serves to prevent stick-

side of the movement frame 1is
the armature approaches the
ing of the armature because of residual mag-
netism. This wire should be bent so as to ob-
tain about 1/16" to 3/32" deflection of the

wvhen the 1s against the pole'\

wire armature

face.

The desired time for maximum contact travel
is obtained at the
and position

factory by varying the
strength 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
relay

other adjustments
should be checked to see that the arma-
will close at 70%, or lesz, of rated
voltage. There should be no difficulty in ob-
taining this pick-up 1f the relay 1s being ad-

justed for the usual time-ranges.

have been made the

ture
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Jontactor Switch (When Supplied)

Adjust the statlonary core of the switch for
a clearance between the statlionary core and
the moving core of 1/64" when the switch is
plcked up. Thilis can be done by turning the
relay up-slde-down or by dlsconnecting the
swltch and turning 1t up-side-down. Then
screw up the core screw untll the moving core
starts rotating. Now, back off the core screw
until the moving core stops rotating. This
Indicates the points where the play in the
assembly 1s taken up, and where the moving
core just separates from the statlonary 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
statlonary core because of reslidual magnetism.
Adjust the contact clearance for 3/32" by
means of the two small nuts on elther side of
the Micarta disc. The switch should pick up
2t 2 amper~ss d-s. Test for stlicking after 30
amperes have bssi passed through the coll.

Contacts

All contacts should be periodically cleaned

with a fine file. S#1002110 file 1s recom*
mended for thls purpose. The use of abrasive
material for cleaning contacts 1s not recom-
mended, because of the danger of embedding
small partlcles 1n the face of the soft silver
and thus impalring the contact.

RENEWAL PARTS

Repalr work can be done moSt jgatisfactorily
at the factory. Howevern, Interchangeable
parts can be furnished to the customers who
are equlpped for dolng Grepalr work. When
ordering parts, alwayg glive the complete name-
plate data.

ENERGY REQUIREMENTS

The burdens of the colls are as follows:

Coll Rating

48 voltepd-c. 6 watts

1254volts d-c. 6.5 watts

250" voltls d-c. 13 watts (with series re-
sistor)

115 volts 60 cycles 25 v.a.
230 volts 60 cycles 25 v.a.
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