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TYPE CP REVERSE PHASE RELAY

INSTRUCTIONS

CAUTION

Before puttling relays 1nto service,
remove all blocking which may have been 1nserted
for the purpose of securling the parts during
shipment, make sure that all moving parts oper-
ate freely, 1nspect 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 CP reverse-phase relay oper-
ates upon phase reversal to disconnect motors
from the circuit. However if one phase opens re-
sulting from a blown fuse or some simllar 1p-
terruption of service, wilth polyphase motors
operating on the system, the relay may notmoeper
ate unless the motors are so heavlly loaded that
normal voltage cannot be maintalned ong all
phases. Normally, the relay will operate as
soon as the machlnes are stopped, thus, preven-
Ing them from belng started -again 1f One phase
wire 1s open.

Since the relay 1s essentlally/a three
phase contact making voltmeter, A% maygalso be
applied to close one set of contactsfion 3 phase
overvoltage conditlons, and?the‘') other set of
contacts on three phase undervoltagé conditlons.

CONSTRUCTION AND OPERATION

The type CP relayq consists of an in-
duction disc type element, Ja contactor switch,
and an operation ind&eatomy® when supplied. In
addition an externdl box contalning three resis-
tors 1s supplled. (Edch|of these reslstors 1s to
be connected ,in“series4sWlith one phase winding of
the relay.

Thefoperating element 1s an induction
disc type elementf{ operating on three phase volt-
age. The induction disc 1s a thin four-inch
dlameter conducting dlisc mounted on a vertical
shaft. The shaft 1s supported on the lower end
by a steel ball bearing riding between concave
sapphire jewel surfaces, and on the upper end
by,a stalinless steel pin.

On the single pole relays, the moving’
econtact 1s a small sllver rod hemlspherically
shaped at either end to form a double throw ar-
rangement. It 1s fastened on the end of a con-
ductling arm. The other end of thls arm 1is
clamped to an 1nsulating tube on the disc shaft.
The electrical connection 1s made from the mov-
ing contact thru the arm and a splral spring.
One end of the spring 1s fastened to the arm,
and the other to a slotted spring adjusted disc

which in turn fastens to the moulded insulation
block mountedgon ‘thefelement.

On \the double pole relays, two silver
contacts awe Pastened (one vertically above the
other) go jthe end of the conducting arm. The
statdonary/contacts may be wired to provide a
double, pole,4 double throw contact arrangement,
or may be, suppllied to give an 1independent front
and baek tripplhg arrangement with the moving
contacts acting as a conducting bridge.

The front and back stationary contact
aggemblies are both adjustable. Each mounts on
a lever which can be set anywhere about the per-
lphery of a callbrated scale. The moulded
brackets, upon which the statlonary contact leaf
springs are mounted, are each secured to thelr
respective lever arms by two screws. These
screws may be loosened and the moulded contact
supports plvoted to the positions required for
correct tracklng of both contact assemblies on
the callbrated scale.

The relay electromagnet consists of a
maln potential coll, and two upper pole poten-
tlal colls. The main coll 1s tapped, and the
tap point 1s used as a neutral (not brought out)
for a WYE connection of the relay colls. The
three legs of the WYE are respectively, the two
upper pole colls connected 1n serles, and each
half of the tapped maln pole winding.

When energlzed by three phase vol-
tages, the fluxes of the maln and upper pole
circults react to produce torque on the induc-
tlon disec. This torque 1s a functlon of the
positive and negatlve sequence components of
voltage, each set tending to produce opposite
rotation of the 1nduction disc. Thus positive
sequence voltage tends to make the high voltage
contacts close while negatlive sequence tends to
close the 1low voltage contacts. - A reversed
phase (which means negative sequence phase. ro-
tation) will cause the relay 1low voltage con-
tacts to trip. In addition, wunbalance 1n the
voltages impressed on the relay will also cause
the low voltage contacts to close, 1f due to un-
balance sufficient negative sequence Vvoltage
is present to reduce the relay torque to the low
voltage tripping point.

Contactor Switch (When Supplied)

. The d-c contactor switch 1n the relay
1s a small solenold type switch. A cylindrical
plunger with a silver disc mounted on 1ts lower
end moves 1n the core of the solenoild. As the
plunger travels upward, the disc bridges three
silver stationary contacts. The coil 1is in
serles with the maln contacts of the relay and
with the trip coll of the breaker. When the
relay contacts close, the coll becomes energlzed
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Figure 1
Internal Schematic of The Type CP Relay 1n the
Standard Case Without Operation Indicator or
Contactor Switch.

and closes the switch contacts. This shunts the
maln relay contacts, thereby relieving them of
the duty of carrying tripplng current. These
contacts remain closed until the trip circuit
1s opened by the auxiliary switch on the break-
er.

Operation Indicator (When Supplied)

The operation 1ndicator 1is a small
solenoid coll connected 1in the trip circuilty
When the coill 1s energized, a spring-restrained
armature releases the white target which falis
by gravity to indicate completion of the trip
circuit. The indicator 1s reset from outsidegoef
the case by a push rod in the cover or cover
stud.

CHARACTERISTICS

The type CP reverse phasep Telay has
ad justable high and low voltage contacts“@which
can be set around the periphery ofga ‘secale. For
the 115 volt relay this scale is galibrated from
70 to 120 volts, and for the 230gwolthrelay, the
scale is calibrated from 140 tofl 240 grolts.

The voltage valug@ @indicated on the
scale, represent balanced | three phase voltages
applied to the relay. Thefrelay contacts will
just close when the bé&lanced three phase line to
line voltages reachg the, value indicated by the
pointer of eltherd of s#4he adjustable stationary
contacts.

If the contact® are set to close for a
particular line to line value of balanced three
phase voltage, and if that exact voltage 1s ap-
plied, then the relay 1s operating at 1its
minimum trip point and the times on repeated op-
erations are not repetitive within close toler-
ances. Howewver, voltages apprecilably greater
than thegovervoltage setting, or appreciably
less than thHe ) undervoltage setting, result in
relay,.timing operations which are consistent for
repeatedygtrials.

The relay has 1nverse timing; that 1is,
the ‘greater the 1ncrease 1n voltage the faster
the, relay contact will travel. Typical time
curves for various contact settings are shown in
Figures 5 and 6.
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Rigure 2
Internal Schematieef The Type CP Relay 1n the
Standard Case With Operation Indicator and
Contactor Switch” ¥n the Low Voltage Circuit.

RELAYS IN TYPE ‘ET CASE

Theytype FT cases are dust-proof en-
closures “@ombIning relay elements and knife-
bladeytest “switches in the same case. This com-
binatien provides a compact flexible assembly
eagyh tomaintain, inspect, test and adjust.
Therge @re three main units of the 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 switches and the
terminals for external connectlons. The cover
i1s a drawn steel frame with a clear window which
fits over the front of the case with the switch-
es closed. The chassis 1s a frame that nouses
the relay elements and supports the contact jaw
half of the test switches. This slides in and
out of the case. The electrical connections be-
tween 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. There are two cover nuts on the 8 size
case and four on the L and M 8ize cases. This
exposes the relay elements and all the test
switches for inspection and testing. The next
step 1s to open the test switches. Always open
the elongated red handle switches first before
any of the black hHandle switches or the cam ac-
tion latches. This opens the trip circult to
prevent accidental trip out. Then open all the
remaining switches. The order of opening the
remaining switches is not important. In 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 outward. 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 1in a normal
upright position as well as on its top, back or
sides for easy inspection, maintenance and test.

After removing the chassis a duplicate
chassis may be inserted in the case or the blade
portion of the switches can be closed and the
cover put 1n place without the chassis.

When the chassis 1s to be put back 1in
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
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Figure 3
Internal Schematic of The Type CP Relay 1in the
Type FT Case without Operation Indicator or
GContactor Switch.

chassis has been latched in place and all of the
black handle switches closed.

Electrical Circuits

Each terminal in the base gonnects
thru a test switch to the relay elements in the
chassis as shown on the internal schematicd{dia-
grams. The relay terminal is identifited By num-
bers marked on both the inside and outside), of
the -base. The test switch positions are“ddenti-
fied by letters marked on the topg/and, bottom
surface of the moulded blocks. These | Tettars
can be seen when the chassis is removed from the
case.

The potential and gcontrol circuits
thru the celay are disconnecgedWfrom the exter-
nal circuit by opening the aggociated test
switches.

A cover operated ‘swidtch can be sup-
plied with its contact8 wired in series with the
trip circuilt. This switch opens the trip cir-
cuit when the cover_ds removed. This switch can
be added to the existing type FT cases at any
time.

Testing
The sarelays can be tested 1in service,
-in the case“but with the external circuits iso-
lated or out ofy,the case as follows:

Testing In Service

Voltages between the potential cir-
culits)can be measured conveniently by clamping
#2pcllp leads on the projecting clip lead lug on
the) céntact jaw.

Testing In Case

With all blades in the full open posi-
tion, the ten circult test plug can be inserted
in the contact jaws. This connects the relay
elements to a set of binding posts and complete-
1y isolates the relay circuits from the external
connections by means of an insulating barrier on
the plug. The external test circuits are con-
nected to these binding posts. The plug is in-
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Internaly, Schematic of The Type CP Relay .in the
Type RET Case with Operation Indicator and
Contactor Switch in the Low Voltage Circuit.

1

septed in the bottom test jaws with the binding
posts up and in the top test switch jaws with
the binding posts down.

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, relay 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 1in the case and removing
the chassis from the case will change the cali-
bration values by a small percentage. It is
recommeénded that the relay be checked in posi-
tion as a final check on the calibration.

INSTALLATION

The relays should be mounted on
switchboard panels or their equivalent in a lo-
cation free from dirt, moisture, excessive vi-
bration 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 screws may be utilized for
grounding the relay. The electrical connections
may be made direct to the terminals 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 inserted by lock-
ing two nuts on the studs and then turning the
proper nut with a wrench.

The relays with operation indicator
and contactor switch are normally supplied with
the universal connection, which consists of the
0.2 ampere indicator (Resistance = 2.8 ohms) and
the 2.0 ampere contactor switch (Resistance =
.25 ohm) 1in parallel. This provides a trip
circult resistance of approximately 0.25 ohnm,
and is suitable for all trip currents above 2.25
amperes d-c. If the trip current is less, dis-
connect the contactor switch coll. To disconnect
the coil in the standard case relays, remove the

_3_
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Typical External Connections of The Type CP
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short lead to the coll on the front stationary
contact of the switch. This lead should be
fastened (dead ended) under the small filistér
head screw 1located 1n the Micarta base of the
contactor switch. To disconnect the collélhn, the
type FT case relays, remove the coil ledd at the
spring adjuster and dead end it under{the screw
near the top of the moulded bracket.

'SETTINGS

There are two independentf relay ad-
justments. These are the high voltage) and low
voltage contact settings as descrdibed under
"Characteristics”". These settidgs determine the
balanced three phase line-#eo-lime voltage at
which the relay contacts trip), Thegrelay timing
i1s not an independent adjusf®ment, - since 1t is
fixed by the contact settimgs chosen. Typical
time curves for variows comntact settings are
given in Figures 5 & 6.

ADJUSTMENTS AND MAINTENANCE

The propgr adjustments to lnsure cor-
rect operationy of\\this|relay have been made at
the factory ,an@,should not be disturbed after
recelpt by the customer. If the adjustments
have been ghangéed, the relay taken apart for re-
palrs, oz if At i1s desired to check the adjust-
ments at regulardmaintenance periods, the 1in-
structions belewd should be followed.

All contacts should be periodically
cleaned with a fine file. S#1002110 file 1s re-
commended for this purpose. The use of abrasive
material for cleaning contacts is not recommend-
edy, because of the danger of embedding small
partieles 1in the face of the soft silver and
thus) impairing the contact.

The relay has front and back adjusta-
ble stationary contacts; to adjust these proper-
1y, set the two levers so they are at approxi-
mately the mid-scale position with both pointers
i1ndicating the same voltage value on the scale.
Then adjust the position of the front and back
contacts so they both just touch on either side
of the moving contact. This 1s done by loosen-
ing the two screws at the top of each lever and
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Figure 10
Outline“® Drilling Plan of the External Resistor.
For Reference Only.

rotating the adjustable contact assembly slight-
ly until the desired contact positions are ob-
tained. The screws should be tightened securely.

To checlt the relay calibration, an ad-
justable three phase voltage source must be
used. Various balanced three phase voltages may
be lmpressed on the relay, and the position of
the adjustable contacts checked for the various
values., This may be best done by means of an
indicating lamp suitably connected 1in the trip
circuit.

If readjustments are necessary, they
can be made by rotating the notched spring ad-
Juster with a screw driver blade inserted in one
of the notches.

The relay time curves may be checked
with the arrangements given in Figures 7 and 3,
the former for the overvoltage curve, the latter
for the undervoltage curve.

Operation Indicator (When Supplied)

Adjust the indicator to operate at 0.2
ampere d-c gradually applied by loosening the
two screws on the underside of the assembly, and
moving the bracket forward or backward. If the
two helical springs which reset the armature are
replaced by new springs, they should be weakened
slightly by stretching to obtain the .2 ampere
calibration. The coill resistance 1s approxi-
mately 2.8 ohms.

Contactor Switch (When Supplied)

Adjust the stationary core of the
switch for a clearance between the stationary
core and the moving core when the switch 1is
picked up. This can be most conveniently done
by turning the relay up-side-down. Screw up the
core screw until the moving core starts rota-
ting. Now, back off the core screw until the
moving core stops rotating. This indicates the
point where the play in the moving contact as-
sembly 1s taken up and where the moving core
just separates from the stationary core screw.
Back off the stationary core screw one turn be-
yond this point and lock 1in place. This pre-
vents the moving core from striking and sticking
to the stationary core because of residual mag-
netism Adjust the contact clearance for 3/32
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inch by means of the two small nuts on either 115 volts balanced 3 phase, and with the exter

side of the Micarta disc. The switch should nal resistance box connected, has the following «
pick up at 2 amperes d-c. Test for sticking af- VA burdens for each phase. ,
ter 30 amperes d-c¢ have been passed thru the

coll. The coil resistance is approximately 0.25

ohms. Lagging
’ Power Factor

REPAIR WORK Watts Vars VA Angle

Repair work can be done most satisfac- Phase A 8.5 .30 8.5 2.0°
torily at the factory. However, interchangeable
parts can be furnished to the customers who are Phase B 9.0 1.6 9.1 10.2°
equipped for doing repair work. When ordering
parts, always give the complate nameplate data. Phase C 7.6 1.2 7.7 9.0°

ENERGY REQUIREMENTS

The continuous weltage/ rating of the
The type CP relay when energized at relays is 110% of rated voltage.
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