INSTALLATION

LL. 41207 A

OPERATION e MAINTENANCE

INSTRUCTIONS

TYPE CAM
PERCENTAGE DIFFERENTIAL RELAY

CAUTION Before putting relays into service,
remove all blocking which may have been in-
serted for the purpose of gecuring the parts
during shipment, make sure that all moving
parts operate freely, lnspeet the confacts to
see that they are clean and close properly,
and operate the relay to cheek the settings
and electrical connectlions.

APPLICATION

The <Eype CAM Relay 1s a percentage 4if-
ferential relay of the Inductlon type designed
for the differential protection of a regulat-
ing transformer.

CONSTRUCTION AND OPERATION

The type CAM Relay has two electromagnets in

‘the relay acting upon a common disc as shown

in Figure 1.
operating electromagnet, which tends to rotate
the disc clockwlse as viewed from the top and
thus ¢lose the contaets. The front electro-
magnet furnishes restralnt, tending to prevent
the contacts from elosing.  Both slactro-

The rear electromagnet is the

magnets are energlired from small transformers,
To and TR' These are saturasting transformers
g0 deslgned ss to control the time curve as
well as the percentage characterlstic. Part
of the magnetie eclrcult of the right-hand
trensformer, TR, has an alr gap in order to
properly proportion the restraint clreult ﬁith
respect to the operating cilreult.

The relsy element Is provided wilth a time
lever 1n order that thé time éf cperatlon may
be varled as regulred to provide satisfactory
operation on magnetizing inrush. Two damping
magnets are provided, one on elther silde of
the dise, to slow the operation of the relay
dise.

SUPERSEDES 1L 41-207

The operatlon indicator is a small solenold
coll connected Iin the trip clrecuit. When the
¢oll 1=z energized, a spring-restralned arma-
ture releases the white target which falls by
gravity to indicate completion of +the trip
clreult. The Indlcator ls reset from outside
of the case by a push red In the cover or
cover stud.

The d-¢. conhtactor swltch in the relay is a
small solencid type swltch. A eylindrical
plunger with & sllver dise mounted on its
lower end moves In the core of the solenold.
As the plunger travels upward, the disec
bridges three zllver stationary contacts. The
coll i In serdies with the maln contacts of
the relay and with the trip c¢oll of the
breaker. When the relay contactz close, the
coll becomes energlzed and closes the switch
contaets. This shunts the main relay con-
tacts, thereby relleving them of the duty of
carrylng tripping contacts
remaln closed untll the trip circult is copened
by the euxllliary switch on the breaker.

CHARACTERISTICS

The typlcal opersating characteristics of the
relay are shown by Figures 3 and 4. As shown
by Figure 3, the wrelay cperates at a minimum
of one ampere in the operating cilrcuit when no
currcht is flowlng in the restralnt clrcuit.
At 5 smperes vrestralnt, the operating current
required 1s 5.75 amperes, representing a 15%
unbalance,‘ At higher

current. The

restraint current
values, the relay characteristic has a slight

"flare" as indicated by the curve.

The time qufve of the rélay at the No. 5
time lever setting wlth no restraint current
1z shown by Flgure 4. The time of operation
ls approximately proportional te the <time
lever gsetting.

EFFECTIVE MAY 1954
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Fig. 1—Internal Schematic of the Type CAM Relay in the
Stendard Case.

RELAYS IN TYPE FT CASE

The type FT cases are dust-proof enclosures
combining relay elements and knife-blade test
This comblnatlon

agsembly easy to

in the same case.
compact flexibls

switches
provides a
meintain, Inspect, test and adjust.
three main units of the type FT
case, cover, and chassls. The case 1s an all
velded steel housing containing the hinge half
of the knife-blede test swltches and the term-
Inals for The cover ig
& drawn steel frame with a clear window which
flts over the front of the case with the
closed. The chassls is a frame that
supports the relay elements and the contact
Jaw half of the test swltehes. 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.

There are
caae: the

external connections.

switches

Removing Chassia

To remove the chassis, #f1lrst remove the

cover nuts at the

2

by unserewing the captive

Fig. 2—Internal Schematic of the Type CAM Belay in the
Type ET Case. ‘

corners. This expoges the relay slements and
all the test switches for inspsction and test-
Ing. The next open the teat
gwltches. Always open the elongated red
handle swiltches firat before opening any of
the black handle switches or the
latches. This opens the trip eireuit to pre-
vent aceldentsl +trip out.

atep 1is to

cam action

Then open all the
remalning swltehes. The order of opening the
remaining switches 1s not Important. In open-
ing the test switches they should be moved all
tke way back against the stops. With all the

switches fully opened, grasp the two cam
action lateh arms and pull outward. This
releases the chassis from the case. TUsing the

latch arms as handles, pull the chassls oubt of
the ecase. The chassls can be
bench 1n & normal upright position fgr test asm

set on 8 test

well a8 on  1ts baek or sides for easy Inspec~-
tion and maintenance.

After removing the chassis a duplicate chas- -

sis may be inserted In the case or the blade
portlon of the switches can be closed snd the
cover put in place without the chassis. The



-

TYPE CAM RELAY

1.L. 41207 A

{] o]
90 mw
Bz
a0 - r
,/_. -
i
T0 BEWENEY
I\l
I
‘60 ;
f
50 / N
2 1
; 4 130
o 40 ;
Eow ;
p) 4 -}
é s 30 ; ‘ H
g o ! 1O AMPERES MINIMUM TRIP 1
o 20 [ 3
3 : mae AGTUAL TEST GURVE (]
@ 0 : = ———mw|15% GURVE H
= — u
2 [P R
E OFTlo 20 30 40 56 60 70 B0 %0
& o =F AMPERES IN RESTRAINT CIRGUIT kn
z fﬁ /0
o 2 : : g 7
Lt T T T T I
g ? '
L 10 I L
zy ; /)
§ o y o ;
.
&
A
4 1
2 HDA
e
- ;
S 2 4 8 8B I© ®© &
AMPERES IN RESTRAINT GIRGUIT
Curve 252129

Fig. 3—Typical Operating Curves of the Type CAM Relay.

chasgsls operated shorting switeh located he-
hind the current test switeh preventz open
c¢lrculting the current transformers when the
current type test swltches are closed.

When the chassls 1a to be put back In the
case, the above procedure 1s to be foliowed In
the reversed order. The elongated red handle
awiteh should not be closed untll after the
chagsls has been latched 1n place and all of
the hlack handle switches closed.

ELECTRICAL CIRCUITS

~ Bach terminal in the base connects thru a
test switch to the relay elsments i1n the

chassls as shown on the Internal schematle
dlagrams. The relay terminal 1s identifled by
numbers marked on both the 1nslde and outside
of the base. The test gwlich positiens are
ldentifled by letters marksd on the top &nd
bottom surface of the moulded blocks. These
letters can be seen when the c¢hassls 13 re~
moved from the case.

The potentlal and centrel circults thru the
relay are dlsconnected from the external ecir-
cult by opening the assoclated test swltehes.
Opening the current test swlteh short-elrcults
the current +transformer secondary and dls-
connects one alde of the relay coll but leaves
the other side of the coll connected to the

‘external elrcult thru the current test jack

Jjaws, This elrecult can be lsolated by Insert-.
ing +the current teat plug (without extermal
connectlons}, by Inserting the %en elrecult
test plug, or by lnserting a plece of Insulat-
ing materilal approximetely 1/32" thiek 1inte
the eurrent test jaek jaws. Both switches of
the current test swlteh palr must be open when
using the current test plug or insulatling
material in thls manner to short circult the
current transformer secondary.

A cover operated switch can be supplied with
1tz contacts wired 1n serles wilth the trip
eircult. This swltch opens the trip clreult
when the cover is removed. Thias awitch can be

- added to the existing +type FT cases at any

time.

Testing
The' relays can be tested In service, In the

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

Testing In Service

The ammeter test plug can be lnserted in the
current test Jaws after opening the Imife-~
blade swlteh to check the current thru the
relay. Thls plug consistzs of two condueting
strips separated by an insulating strip. The
ammeter 1s connected to these strips by
terminal screws snd the leads are carried out
thru holes In the back of the Insulated
handle.
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Voltages between the potentlsl clrcuits can
be measursed conveniently by clamping #2 clip
leads on the prejecting ¢lip lead lug on the

contact Jaw.

Testing In Case

With all blades in the full open position,
the ten circult test plug
This relay
elements to a set of Binding posts and com-
pletely lisolates the wrelay clrcults from the
external comnections by means of an Insulating
barrler on the tes#

can be Inserted in

the contaet jaws. connects the

plug. The external

“elreults are comnected to these binding posts.

The plug ig Inserted In the boLttom test jaws
with the binding posts up and in the top test
switch jaws wilth the binding posts down.

The external test
the relay elements
instead of the
external test
uslng clip
that they current test jeck jaws are open so
that the relay ls completely isolated from the
external clreults. Suggested
isolating this ecircult, are
vnder "Eleetrlcal Circults.”

clrcults may be made to
by #2 test ecllp leads
test plug. When commecting an
elrcult tc the current elemsnts
leads, care should be taken to see

MeEn s for
outlined above

Testlng Cut of Case

With the
relay elements may be tested by uslng the ten
elrcult test plug or by #2 test clip leads as
The factory calibration i1g
made wlth the chassis in the ¢ase and removing
the chassls
celibration values by a smell percentesge. It
1z recommended that the relay be checked in
position as a final check on calibration.

chazsls removed from the basze,

described above.

from the case will change the

INSTALLATION

The relays should be mounted on switehhoard

panels or thelr equlvalent in & locatlon free
from dirt; molsture, excesslve
heat. Mount the
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

vibratlion and
relay vertleally by means of

geml~flush +type FT case. Elther of the gtuds
may he utllized Tor
The electrleal connec-
dlrect to the terminals by
means of screws for steel panel mounting or to
terminal studs furnished with
ebony-asbestos or slate panel mounting. The
terminal studs may be easlly remocved or In-
serted by locking +two nuts on the studs and
then turning the proper nut with a wrench.

ADJUSTMENTS AND MAINTENANCE

or the mounting ' =screws
grounding the relay.

tlons mey be made

the relay for

The proper adjustwents
operatlon of this

to insure correct
relay have been made at the
factory and should not be dlsturbsd after re-
ceipt by the If the ad justments
have been changed, the relay taken apart for
repairs, or 1f it 1s deslred to check the ad-
Justments at regular malntenance perlods, the

instructions below should be followed.

customer.

All contects should be periodleelly cleaned
with a fine flle. S#1002110 Ffile is
mended for this purpose. The use of abrasive
mgterial for cleaning contacts
mended, Lecsuse of the danger of embedding
small partlcles in the face of the soft silver
and thus impalring the contact.

recom=—-

1a not recom-

A diagram of test connections is given in

Flpgure 6. This may be used for checking the
minimm operating current as well as other
points on the operating curve. The only ad-

justment which can be made is that for spring

" tenslon to control the minirmum tripping point.

The adjustment for other polnts on the curve
has ’been made at the faétory by varying the
amount and type of punchings i1in the two small
transformers, and should not be disturbed. Tn
checking the minimwm tripping point, sees that
the moving contact resets the full 180° tc the
No. 10 time 1lever position when the relay is
totally deenergized. If it does not, look for
foreign particles In the =alr gaps of the
and permanent magnets, or
other sources of frictilon.

électromagnets

Contactor Switch

Adjust the statiomary core of the switch for
a clearance between the statlonary core  and

5
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the moving cors of 1/64" when the switeh 1s
pleked up. Thiz can be done by turning the
relay up-slde-down or by disconnecting the
awitch and turing It up-silde-down. Then
acrew 1up the core screw untll the moving core
starts rotating. Now, back off the core screw
until the moving core stops rotatling. This
indicates the polnts where the play I1n the
agssembly 1g taken up, and where the moving
gore just separates from the atatlicnary core
serew. Back off the core screw approximately
one turn and lock in place. This prevents the
moving core from striking snd sticking to the
stationary core bhecause of resldusl magnetism.
Adjust the contact clearvance for 3/32" by
means of the two small nuts on either slde of
the Mlcarta dlsc. The swltch should plek wup
at 2 smperes d-¢. Test for stlcking sfter 30
amperes have been passed through the cocll.

Operation Indlcator

Adjust the Indicator toc operate at 0.25
ampere d-¢ gradually applied by loosening the
two serews on the underslde of the assembly,
and moving the bracket forward or backward.
If the +twc helieal springs which reset the
armature are wreplaced by new springs, they
ahould be weakened slightly by stretching to
obtain the (.25 ampere callbratlen. The coll
resistance is approximately 2.8 ohms.

ENERGY REQUIREMENTS

The burden of the relay is variable depend-
ing upon the zmount of current flowing, and I1s
best shown by Figure 5.
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Fig. 6—Diagram of Test Connections of the type CAM Relay.
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