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INSTALLATION

Westinghouse  1.L. 41-3384
OPERATION ¢ MAINTENANCE

INSTRUCTIONS

TYPE CAM
PERCENTAGE DIFFERENTIAL RELAY

CAUTION Before putting relays into service, re-
move all blocking which may have been inserted for
the purpose of securing the parts during shipment,
make sure that all movingparts operate freely, inspect
the contacts to see that they are clean and close pro-
perly, and operate the relay to check the settings and
electrical connections.

APPLICATION

The type CAM Relay is a percentage differential
relay of the induction type designed for the differen-
tial protection of a regulating transformer.

CONSTRUCTION AND OPERATION

Electromagnet

The type CAM Relay has two electromagnets in
the relay acting upon a common disc. The reapeélectro-
magnet is the operating electromagnet, whieh tends to
rotate the disc clockwise as viewed fromgpthe“top and
thus close the contacts. The front electromagnet fur-
nishes restraint, tending to preventgthe centacts from
closing. Both electromagnets are energized from small
transformers. T and TR. Thesepareysaturating trans-
formers so designed as to control“the time curve as
well as the percentage lgharaeteristic. Part of the
magnet circuit of the right-hamd transformer, TR, has
an air gap in order to properly proportion the restraint
circuit with respect to the opgrating circuit.

Relay Element

The relay element is provided with a time lever
in order 4€hat tghe time of operation may be varied as
required to providé satisfactory operation on magneti-
zing inrush. Two damping magnets are provided, one
on either side of the disc, to slow the operation of the
relay disc.

Indicating Contactor Switch Unit (ICS)

The d-c indicating contactor switch is a small
clapper type device. A magnetic armature, to which
Teaf-spring mounted contacts are attached, is attracted

NEW INFORMATION

to the magnetic corefupon,enérgization of the switch.
When the switch closés the moving contacts bridge
two stationary contactsy completing the trip circuit.
Also during thiSyeperation two fingers on the armature
deflect a spring lo@ated on the front of the switch,
which allows theWoperation indicator target to drop.

The frontyspring, in addition to holding the target,
provides (testraint for the armature and thus controls
the'pickup value of the switch.

CHARACTERISTICS

The typical operating characteristics of the relay
are shown by Figures 3 and 4. As shown by Figure 3,
the relay operates at a minimum of one ampere in the
operating circuit when no current is flowing in the
restraint circuit. At 5 amperes restraint, the operating
current required is 5.75 amperes, representing a 15%
unbalance. At higher restraint current values, the re-
lay characteristic has a slight ‘‘flare’’ as indicated
by the curve.

The time curve of the relay at the No. 5 time lever
setting with no restraint current is shown by Figure 4.
The time of operation is approximately proportional to
the time lever setting.

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 re-
lay vertically by means of the mounting stud for pro-
jection mounting or by means of the four mounting
holes onthe flange forthe semi-flush mounting. Either
the stud or the mounting screws may be utilized for
grounding the relay. The electrical connections may
be made directly to the terminals by means of screws
for steel panel mounting or to the terminal stud furnish-
ed with the relay for thick panel mounting. The ter-
minal stud may be easily removed or inserted by
locking two nuts on the stud and then turning the pro-
per nut with a wrench.

EFFECTIVE MARCH 1965
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Fig. 6 - Diagram of Test Connections of the Type CAM Relay.



TYPE CAM RELAY

B———‘SZ-l

v

W\M?l% i

3 o 7
e v _
= a7(2 /\0 swf pos —{1 _
B

— — k-*-’/\?’—/x—{ r—

87(3) 37(3)
3 7

s7(|ﬂ
87(2)L TYPE CAM PERCENTAGE
87(3)| DIFFERENTIAL RELAY

g  LOCKOUT AUXILIARY \
RELAY, TYPE WL
K %LI 86
gs—{ J—o . .
763A371

Fig. 7 - Ext / me for protection of the Exciting Wire.

o
O
N

O
Q>®

L 4



TYPE CAM RELAY

]
i

T

2

il 14_*
w f
ale

{
|

Y
e
i ‘—

—

‘ H PAREL ‘f"’
l LJF‘—7 i 2l ' 2 o1a.2 mores
g / L i:‘ 1 + e

SPACERS FOR ]
THIR PARELS S

\( /- (14

/ﬁb . 190-32 SCREW
£ i

—

5 PANEL USE
I—‘IBS’WO

%ﬂd

PANEL ORILLING OR CUTOUT FOR
PRJECTION NTG.

(FROXT viEW)

57-D-7902

Fig. 8 - Outline and Drilling Plan for the CAM Relay in the Type Ft-31 case.









INSTALLATION

Westinghouse 1.L. 41-338.1A
OPERATION ¢ MAINTENANCE

INSTRUCTIONS

TYPE CAM
PERCENTAGE DIFFERENTIAL RELAY

CAUTION Before putting relays into service, re-
move all blocking which may have been inserted for
the purpose of securing the parts during shipment,
make sure that all movingparts operate freely, inspect
the contacts to see that they are clean and close pro-
perly, and operate the relay to check the settings and
electrical connections.

APPLICATION

The type CAM Relay is a percentage differential
relay of the induction type designed for the differen-
tial protection of a regulating transformer.

CONSTRUCTION AND OPERATION

Electromagnet

The type CAM Relay has two electromagnets in
the relay acting upon a common disc. The rean,ele¢tro-
magnet is the operating electromagnet, whieh tends to
rotate the disc clockwise as viewed from the%op and
thus close the contacts. The front electromagnet fur-
nishes restraint, tending to prevent the ‘contacts from
closing. Both electromagnets are energized from small
transformers. Tq and TR. These arejsaturating trans-
formers so designed as to control“the time curve as
well as the percentage characteristic. Part of the
magnet circuit of the right-hand trapsformer, TR, has
an air gap in order to prop€fly preportion the restraint
circuit with respect to the operating circuit.

Relay Element

The relay  elemeént is provided with a time lever
in order that theftime of operation may be varied as
required to previde gatisfactory operation on magneti-
zing inrush. Twoudamping magnets are provided, one
on either side of the disc, to slow the operation of the
relay disc.

Indicating Contactor Switch Unit (ICS)

The d-c indicating contactor switch is a small
clapper type device. A magnetic armature, to which
leaf-spring mounted contacts are attached, is attracted

SUPERSEDES I.L. 41-338.1

*Denotes change from superseded issue.

to the magnetic core upén,energization of the switch.
When the switch cloSes/theérmoving contacts bridge
two stationary contacts,,.eompleting the trip circuit.
Also during this operation two fingers on the armature
deflect a spring loeateéd on the front of the switch,
which allows theWeperation indicator target to drop.

The frontyspring, in addition to holding the target,
proyides’restraint for the armature and thus controls
the pickup value of the switch.

CHARACTERISTICS

The typical operating characteristics of the relay
are shown by Figures 3 and 4. As shown by Figure 3,
the relay operates at a minimum of one ampere in the
operating circuit when no current is flowing in the
restraint circuit. At 5 amperes restraint, the operating
current required is 5.75 amperes, representing a 15%
unbalance. At higher restraint current values, the re-
lay characteristic has a slight ‘‘flare’’ as indicated
by the curve.

The time curve of the relay at the No. 5 time lever
setting with no restraint current is shown by Figure 4.
The time of operation is approximately proportional to
the time lever setting.

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 re-
lay vertically by means of the mounting stud for pro-
jection mounting or by means of the four mounting
holes onthe flange for the semi-flush mounting. Either
the stud or the mounting screws may be utilized for
grounding the relay. The electrical connections may
be made directly to the terminals by means of screws
for steel panel mounting ortothe terminal stud furnish-
ed with the relay for thick panel mounting. The ter-
minal stud may be easily removed or inserted by
locking two nuts on the stud and then turning the pro-
per nut with a wrench.

EFFECTIVE OCTOBER 1966
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Fig. 1 - Internal Schematic of the Type CAM Relay - S.P.
S.T. - in Type FT-31 case.

For detail information on the FT case refer to
IL 41-076.

ADJUSTMENTS AND MAINTENANCE

The proper adjustmentsto insure correct operation
of this relay have been made at the factory and should
not be disturbed after receipt by the customer. If the
adjustments have been changed, the relay taken apart
for repairs, of if it is desired to check the adjustments
at regular maintenance periods, the instructions/below
should be followed.

Relay Element

A diagram of test connections,is ‘given in Figure
6. This may be used for checking $he minimum oper-
ating current as well as other poifits onithe operating
curve. The only adjustment which canbe made is that
for spring tension to contrelmthe®™minimum tripping
point. The adjustment for othér points on the curve
has been made at the faetoryyby varying the amount
and type of punchings in thejptwo small transformers,
and should not beddisturbed gln checking the minimum
tripping point, see that, the moving contact resets the
full 180° to the No. 10 ftime lever position when the
relay is totally deenergized. If it does not, look for
foreign particles in the air gaps of the electromagnets
and permanent magnets, or other sources of friction.

Indicating Contactor Switch (ICS)

ClosSe the main relay contacts and pass sufficient
d-c current through the trip circuit to close the con-

Fig. 2 - InternalidSchematic of the Type CAM Relay - D.P.
S.T. - in Type FT-31 case.

tactshof thepICS. This value of current should be not
greater than the particular ICS tap setting being used.
TheWoperation indicator target should drop freely.

The“contact gap should be approximately .047"
between the bridging moving contact and the adjust-
ablefstationary contacts. The bridging moving contact
should touch both stationary contacts simultaneously.

Routine Maintenance

All relays should be inspected periodically and
the operation should be checked at least once every
year orat suchother time intervals as may be dictated
by experience to be suitable to the particular applica-
tion.

All contacts should be periodically cleaned. A
contact burnisher S#182A836H01 is recommended for
this purpose. The use of abrasive material for clean-
ing contacts is not recommended, because of the dan-
ger of embedding small particles in the face of the
soft silver and thus impairing the contact.

ENERGY REQUIREMENTS

The burden of the relay is variable depending up-
on the amount of current flowing, and is best shown
by Figure 5.

RENEWAL PARTS

Repair work can be done most satisfactorily at the
factory. However, interchangeableparts canbe furnish-
ed to the customers who are equipped for doing repair
work. When ordering parts, always give the complete
nameplate data.
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