INSTALLATION

Westinghouse 1.L. 41-501.2C
OPERATION ¢ MAINTENANCE

INSTRUCTIONS

TYPE CF-1 UNDER AND OVER FREQUENCY .RELAY

CAUTION Before putting relays into service, remove
all blocking which may have been inserted 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 CF-1 relay is an induction disc type
frequency relay. It is used for the protection or con-
trol of equipment on systems where the frequency of
the system changes. A typical application is in thg
protection of local generators in industrial plants
from severe overload when the power company tielis
lost.

CONSTRUCTION AND OPERATION
The type CF-1 relay contains afi electromagnet
condenser and resistors, and am, indicating contactor

switch unit.

Frequency Unit

The operating unit coftisists of an electromagnet
operating on a conducting, dise. The electromagnet
has potential winding§™6ém both the upper and lower
poles. The lower pele’ circuit has capacitance in
series, the upper ‘pele“hdas not. The underfrequency
relay is soddesigned“that at normal frequency (60
Hz) the upper/polefeurrent leads the lower pole
current and the“gwodout of phase fluxes thus produced
act to give contact opening torque on the disc. When
the frequency drops, the phase angle of the lower
pole circuit bécomes more leading, until at the fre-
quency, setting of the relay the lower pole current be-
ging “te Jead the upper pole current, and the relay
torgue,is reversed to the tripping direction. The lower
the frequency the greater the phase angle displace-
ment and hence the faster the relay trips. An adjust-

SUPERSEDES 1.L. 41-501.2B

*Denotes change from superseded issua

able resistor in the Upperip6le circuit is provided to
set the frequency at which the relay trips.

Indicating ContactofpSwitch Unit (ICS)

The déeWyindieating contactor switch is a small
clapper typefdevice. A magnetic armature, to which
leaf-spring ‘meunted contacts are attached, is at-
tractedtto the magnetic core upon energization of the
switéhy, When the switch closes, the moving contacts
bridge, two stationary contacts, completing the trip
cireuit.” Also during this operation two fingers on the
armature deflect a spring located on the front of the
Switch, which allows the operation indicator target
to drop. The target is reset from the outside of the
case by a push rod located at the bottom of the cover.

The front spring, in addition to holding the target
provides restraint for the armature and thus controls
the pickup value of the switch.

CHARACTERISTICS

The type CF-1 relay is available in two forms
--either as an underfrequency relay or an overfre-
quency relay. Where operation on both underfrequency
and overfrequency is desired, two relays are re-
quired, one of each form. The relay contacts are
single or double pole single throw, or single pole
double throw.

The underfrequency relay can be set to close
contacts for any desired frequency between 50 and
60 Hz and the overfrequency relay can be set to
close contacts for any desired frequency between
60 and 70 Hz by setting the knob of the fre-
quency adjusting rheostat to the desired frequency
marked on the calibrated dial. Since the relay at
minimum trip operates like a directional element
near zero torque, the relay is very sensitive to phase
angle change resulting from a frequency change.

EFFECTIVE FEBRUARY 1971
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Fig. 5. Typical 59 Hz Time Curves of the Type

CF-1 Underfrequency Relay.

volts, 60 Hz to the relay for at lgastyl
hour. Set the frequency adjusting rhegstat
60 Hz and apply 60 Hz to the relay. “Fhe
contacts should just close.qRepeat for all
major scale divisions on they frequency
adjusting rheostat.

2. Time Curve — Set thegbimeyndial at the 6
position and the frequency @djusting rheo-
stat at 58 Hz. Apply.,120%weltfs 60 Hz to the
relay for at least 4 hourito allow the coils
toreach their final'temperature. Deenergize
the relay and suddenly apply 54 Hz. The
relay cofitact§ should close in 3.1 + 10%
seconds.
*

B. Frequency Unit — Over Frequency

1. Minimum" Trip — Connect the relay to a
variable frequency source and apply 120
voltsy; 60 Hz to the relay for at least 1
hour. Set the frequency adjusting rheostat
at 70 Hz and apply 70 Hz to the relay.
The contacts should just close. Repeat for

Fig. 6. Typical 55 Hz Time curves of the Type

CF-1 Underfrequency Relay

all major scale divisions on the frequency
adjusting rheostat.

2. Time Curve — Set the time dial at the 6
position and the frequency adjusting rheo-
stat at 65 Hz. Apply 120 volts 60 Hz
to the relay for at least 1 hour to allow
the coils to reach their final temperature.
De-energize the relay and suddenly apply
69 Hz. The relay contacts should close
in 1.9 + 10% seconds.

. Indicating Contactor Switch (ICS)

Close the main relay contacts and pass
sufficient d-c current through the trip cir-
cuit to close the contacts of the ICS. This
value of current should not be greater
than the particular ICS tap setting being
used. The operation target should drop freely.

The contact gap should be approximately
.047 inch between the bridging moving con-
tact and the adjustable stationary contacts.

A
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Fig. 7. Typical 51 Hz Time Curves of the Type|
CF.1 Underfrequency Relay.

The bridging moving contact Shouldjtouch
both stationary contacts simultaneously.

Routine Maintenance

All contacts should be 4eriodically cleaned. A
contact burnisher S#182A836H014is recommended for
this purpose. The use of abrasive material for clean-
ing contacts is not recommended, because of the
danger of embedding smaill particles in the face of
the soft silver and thus impairing the contact.

CALIBRATION

Usefthe following procedure for calibrating the
relay if thelrelayfhas been taken apart for repairs or
the adjustment§ disturbed. This procedure should
not be used until it is apparent that the relay is not
in proper working-order. (See ‘‘Acceptance Check’’)
ASNSpring tension-overfrequency relay — Adjust the
spring tension such that the moving contact just
resets to the #11 time dial position when the relay is
de-energized. Then give the adjuster an additional
1/8 to 1/4 turn initial t ension.

Fig. 8. Typical 62 Hz Time Curves of the Type
CF-1 Overfrequency Relay.

A. Spring tension under-frequency relay — Adjust the
spring tension such that the moving contact just
resets to the #7% time dial position when the relay
is de-energized.

B. Frequency Adjusting Rheostat — Allow the relay
to warm up for at least 1 hour at 120 volts, 60 Hz
before making any adjustments. Set the frequency
adjusting rheostat in the maximum counter-clockwise
position and apply frequency marked on dial to the
relay. Adjust the 3% inch resistors in the relay until
the relay contacts just close.

Set the frequency adjusting rheostat in the ex-
treme clockwise position and apply frequency marked
on the dial to the relay. Adjust the resistor in the
lower left hand corner of the relay until the contacts
just close. Intermediate frequency points may then be
checked by applying these frequencies to the relay
and observing if the contacts just close. The trip
frequencies of the relay may not agree with the
markings on the frequency adjusting rheostat if com-
ponents in the relay have been changed. If such is
the case the scaleplate should be remarked to agree
with the tripping frequencies of the relay.
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Fig. 9. Typical 65 Hz Time Curves of the Type
CF -1 Overfrequency Relay.

C. Time Curves — Energize the relay with 120 volis
60 Hz for at least an hour before making any
checks. De-energize the relay and then appl§®the
desired frequency at 120 vclts. The timing may be
determined by means of a cycle counter. The damp-
ing magnet may be shifted to make the pelay timing
agree with the curves.

D. Indicating Contactor Switch (ICS) —@Close the
main relay contacts and pass suffieient/d-c current
through the trip circuit to cloge the, contact of the
ICS. This value of currént sheuld/ not be greater
than the particular JCS#tap setting being used. The
indicator target should dropffreely.

RENEWAL®P ARTS

Repair work can be done most satisfactorily
at the factory@§However, interchangeable parts can
be furnishedgto the customers who are equipped for
doing repair worki®?When ordering parts, always give
the complete nmameplate data.

FREQUENCY SETTING OF 68 HZ
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Fig. 10. Typical 68 Hz Time Curves of the Type
CF-1 Overfrequency Relay.

ENERGY REQUIREMENTS

Typical burden characteristics of the Under and
Over frequency relays are as follows:

Frequency Adjusting

Rheostat set for Angle V.A.
Under frequency
59 Hz 36.8° 16.4
55 Hz 31.4° 15.4
51 Hz 16.0° 13.7
Over frequency
69 Hz 24.1° 22.8
65 Hz 20.6° 22.1
61 Hz 19.6° 16.3

These relays will continuously stand 110% of rated
voltage
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% Fig. 12. Type CF-1 Relay Without @dse, 1-Frequency Setting Rheostat. 2-Time Dial. 3-Moving Contact. 4-Stationary Con-
tact. 5-Indicating Contacter Switch (ICS).
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INSTALLATION

Westinghouse 1.L. 41-501.2B
OPERATION e MAINTENANCE

INSTRUCTIONS

TYPE CF-1 UNDER AND OVER FREQUENCY RELAY

CAUTION Before putting relays into service, remove
all blocking which may have been inserted 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 CF-1 relay is an induction disc type
frequency relay. It is used for the protection or cou-
trol of equipment on systems where the frcquency of
the system changes. A typical application is in the
protection of local generators in industrial plants
from severe overload when the power companyftiedis
lost.

CONSTRUCTION AND OPERATION

The type CF-1 relay contains an_elegctromagnet
condenser and resistors, and an indicating contactor
switch unit.

Frequency Unit

The operating unit consistshefpan electromagnet
operating on a conducting dise. The electromagnet
has potential windings_onWboth the upper and lower
poles. The lower pélesCitrcuit has capacitance in
series, the uppémypolef has not. The underfrequency
relay is so designedythat at normal frequency (60
Hz) the upper pole current leads the lower pole
current and theftwo gut of phase fluxes thus produced
act to give contaet opening torque on the disc. When
the frequency (drops, the phase angle of the lower
pole circuit becomes more leading, until at the fre-
quen¢y setting of the relay the lower pole current be-
gins, 10, lead the upper pole current, and the relay
torque 1s’reversed to the tripping direction. The lower
thefrequency the greater the phase angle displace-
ment and hence the faster the relay trips. An adjust-

SUPERSEDES I.L. 41-501.2A

*Denotes change from superseded issue.

able resistor in the upper pole circuit is provided to
set the frequency at whieh the relay trips.

Indicating Contlactor Switch Unit (ICS)

The d-c_indicating contactor switch is a small
clapper type/device. A magnetic armature, to which
leaf-8pring fmounted contacts are attached, is at-
tracted, topthe“magnetic core upon energization of the
switch. When the switch closes, the moving contacts
bridge two stationary contacts, completing the trip
circuitypAlso during this operation two fingers on the
armattire deflect a spring located on the front of the
switch, which allows the operation indicator target
to drop. The target is reset from the outside of the
case by a push rod located at the bottom of the cover.

The front spring, in addition to holding the target
provides restraint for the armature and thus controls
the pickup value of the switch.

CHARACTERISTICS

The type CF-1 relay is available in two forms
--either as an underfrequency relay or an overfre-
quency relay. Where operation on both underfrequency
and overfrequency is desired, two relays are re-
quired, one of each form. The relay contacts are
single or double pole single throw, or single pole
double throw.

The underfrequency relay can be set to close
contacts for any desired frequency between 50 and
60 Hz and the overfrequency relay can be set to

* close contacts for any desired frequency between

60 and 70 Hz by setting the knob of the fre-
quency adjusting rheostat to the desired frequency
marked on the calibrated dial. Since the relay at
minimum trip operates like a directional element
near zero torque, the relay is very sensitive to phase
angle change resulting from a frequency change.

EFFECTIVE JANUARY 1969
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Fig. 1. Internal Schematic of the single pole, single
throw type CF-1 Relay in theType FT21 Case.

Thus minimum trip is little affected by voltage
variation. Typical voltage vs. minimum trip fre-
quency curves are shown in Fig. 3. The circuits are
also designed to minimize temperature error. Typical
minimum trip frequency vs. temperature curvesare
shown in Fig. 4.

The relays have inverse time characteristi€s.
Desired time settings may be made by meamis” of, the
time dial which is continuously adjustable \from)the
#Y% to the 7 for the under frequency relay and from
the #l% to the 11 for the over frequency. Typical
time curves for the time dial positionsiare shown
in Figures 5 through 10.

The frequency relay contact“elesing and open-
ing points are essentially the/&Same. The relay will
reset to the maximum time lever setting when the
frequency changes4'1 to <8, Hz from the setting.
For example, supposel the,60 Hz under-frequency
relay is set to close, itsfcontacts at 59 Hz from
the #7 lever setting. The contact will start to move
at 59.1 to 59.3 Hz but will not close until the
frequency drops to®59 Hz or below. As the fre-
quency rises, just above 59 Hz, the contacts open,
but will notacompletely reset to the #7 lever setting
until the,frequency rises to 59.1 or 59.3 Hz. With
the time lever set at less than its maximum posi-
tion,the 31 to .3 Hz differential is correspondingly
leSs;

Fig.2Minternal Schematic of the single pole, double
throw®type CF-1 Relay in the type FT21
case.

TeigpCircuit

The main contacts will safely close 30 amperes
at 250 volts d-c and the seal-in contacts of the in-
dicating contactor switch will safely carry this
current long enough to trip a circuit breaker.

The indicating contactor switch has two taps
that provide a pickup setting of 0.2 or 2 amperes.
To change taps requires connecting the lead located
in front of the tap block to the desired setting by
means of a screw connection.

Trip Circuit Constant

Indicating Contactor Switch (ICS)

0.2 ampere tap 6.5 ohms d-c resistance
2.0 ampere tap 0.15 ohms d-c resistance

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 four mounting
holes on the flange for semi-flush mounting or by
means of the rear mourting stud or studs for projec-
tion mounting. Either a mounting stud or the mounting
screws may be utilized for grounding the relay. The
electrical connections may be made directly to the

<)



TYPE CF-1 RELAY

I.L. 41:501.28
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* Fig. 3. Typical Voltage-Minimum Trip Frequency

Curves of the Type CF-1 Underfrequency
Relay.

terminals by means of screws for steel panel mount -
ing or to the terminal studs furnished withi'therrelay
for thick panel mounting. The terminalwstidsfimay be
easily removed or inserted by locking two ‘nuts on the
stud and then turning the proper“nut*“with a wrench.

For detailed FT caseWififormation refer to I.L.
41-076.

The operating windings of the relay should be
connected across a/suitable potential transformer.

SETTINGS

The relay is sefyp for minimum trip by means of
the frequency“adjusting rheostat. The time dial posi-
tion determines relay timing. The curves are drawn
for variation of frequency in cycles below the fre-
quency adjusting rheostat setting.

Tosadjust the CF-1 relay contacts to be quick
opening, screw in the small set screw on the station-
ary contact assembly until the contact rivet rests
solidly on the Micarta support. When this is done,
the position of the contact stop on the time lever

MINIMUM  TRIP FREQUENGY IN HERTZ

i
i
30 40 50 60 70

C40 30 20 0 O 10 20
TEMPERATURE °C

TYPICAL TYPE CF-{ UNDER FREQUENCY RELAY

Curve 537989

®Eiyg. 4. Typical Tempercture Minimum Trip Fre-
quency Curves of the Type CF-1 Under-
frequency Relay.

should be shifted so that the moving and stationary
contacts barely touch when the time lever is set on
zero. The contact opening time with no follow will
be 3 to 6 cycles.

Indicating Contactor Switch (ICS)

No setting is required on the ICS unit except
the selection of the 0.2 or 2.0 ampere tap setting.
This selection is made by connecting the lead
located in front of the tap block to the desired
setting by means of the connecting screw.

ADJUSTMENTS AND MAINTENANCE

The proper adjustments to insure correct opera-
tion of this relay have been made at the factory.
Upon receipt of the relay no customer adjustments,
other than those covered under ‘“‘SETTINGS’’ should
be required.

Acceptance Check

The following check is recommended to insure
that the relay is in proper working order.

A. Frequency Unit — Under Frequency

1. Minimum Trip — Connect the relay to a
variable frequency source and apply 120
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#* Fig. 5. Typical 59 Hz Time Curves of the Type
CF-1 Underfrequency Relay.

volts, 60 Hz to the relay for at least 1
hour. Set the frequency adjustinggrheostaf
60 Hz and apply 60 Hz to the relay.\The

* contacts should just close. Repeatyfer all
major scale divisions on Jthe “frequency
adjusting rheostat.

2. Time Curve — Set thé time dial at the 6
position and the frequency adjusting rheo-
stat at 58 Hz. Apply 120 volts 60 Hz to the
relay for at le@ast I\Hour/to allow the coils
to reach their finalytemperature. Deenergize
the relayfand sSuddenly apply 54 Hz. The
relay contaets should close in 3.1 * 10%

seconds.
*

B. Frequency Unit — Over Frequency

1. Minimum Trip —Connect the relay to a
variable frequency source and apply 120
#* apvolts, 60 Hz to the relay for at least 1
hour. Set the frequency adjusting rheostat
at 70 Hz and apply 70 Hz to the relay.
The contacts should just close. Repeat for

*

Fig. 6. Typical 55 Hz Time curves of the Type
CF -1 Underfrequency Relay

all major scale divisions on the frequency
adjusting rheostat.

2. Time Curve — Set the time dial at the 6

%* position and the frequency adjusting rheo-

stat at 65 Hz. Apply 120 volts 60 Hz
to the relay for at least 1 hour to allow
the coils to reach their final temperature.
De-energize the relay and suddenly apply
69 Hz. The relay contacts should close
in 1.9 * 10% seconds.

C. Indicating Contactor Switch (ICS)

Close the main relay contacts and pass
sufficient d-c current through the trip cir-
cuit to close the contacts of the ICS. This
value of current should not be greater
than the particular ICS tap setting being
used. The operationtarget should drop freely.

The contact gap should be approximately
.047 inch between the bridging moving con-
tact and the adjustable stationary contacts.



TYPE CF.1 RELAY

I.L. 41.501.2B
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FREQUENCY SETTING OF 62 Hz
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% Fig. 7. Typical 51 Hz Time Curves of the Type
CF.1 Underfrequency Relay.

The bridging moving contact should, touch
both stationary contacts simultaneously.

Routine Maintenance

All contacts should be periedicallyfcleaned. A
contact burnisher S#182A836H01 is“tecommended for
this purpose. The use of abrasive,material for clean-
ing contacts is not reconimended, because of the
danger of embedding small particles in the face of
the soft silver and thus impairing the contact.

CALTBRATION

Use the, followiftg procedure for calibrating the
relay if the relay stas been taken apart for repairs or
the adjustments "disturbed. This procedure should
not be used until it is apparent that the relay is not
in proper working+order. (See ‘‘Acceptance Check'’)
A, Spring tension-overfrequency relay - Adjust the
springw tension such that the moving contact just
résels to the #11 time dial position when the relay is
de-energized. Then give the adjuster an additional
1/8 to 1/4 turn initial t ension.

#* Fig. 8 Typical 62 Hz Time Curves of the Type
CF-1 Overfrequency Relay.

A. Spring tension under-frequency relay — Adjust the
spring tension such that the moving contact just
resets to the #7% time dial position when the relay
is de-energized.

B. Frequency Adjusting Rhecstat — Allow the relay
to warm up for at least 1 hour at 120 volts, 60 Hz
before making any adjustments. Set the frequency
adjusting rheostat in the maximum counter-clockwise
position and apply frequency marked on dial to the
relay. Adjust the 3% inch resistors in the relay until
the relay contacts just close.

Set the frequency adjusting rheostat in the ex-
treme clockwise position and apply frequency marked
on the dial to the relay. Adjust the resistor in the
lower left hand corner of the relay until the contacts
just close. Intermediate frequency points may then be
checked by applying these frequencies to the relay
and observing if the contacts just close. The trip
frequencies of the relay may not agree with the
markings on the frequency adjusting rheostat if com-
ponents in the relay have been changed. If such is
the case the scaleplate should be remarked to agree
with the tripping frequencies of the relay.
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* Fig. 9. Typical 65 Hz Time Curves of the Type
CF-1 Overfrequency Relay.

C. Time Curves — Energize the relay with 120 yolts
60 Hz for at least an hour before making “any
checks. De-energize the relay and then dpply ghe
desired frequency at 120 vclts. The timingjymay/ be
determined by means of a cycle countem The damp-
ing magnet may be shifted to make therelaytiming
agree with the curves.

D. Indicating Contactor Switch (ICS) |~ Close the
main relay contacts and passmsuffieient d-c current
through the trip circuit to clos€ the contact of the
ICS. This value of current “should not be greater
than the particular JCS tap Setting being used. The
indicator target should drop freely.

RENEWAL P ARTS

Repair work cah be done most satisfactorily
at the factory. However, interchangeable parts can
be furnishHedyto, the customers who are equipped for
doing répairqwork. When ordering parts, always give
the complete nameplate data.

FREQUENCY SETTING OF 68 HZ
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% Fig. 10. Typical 68 Hz Time Curves of the Type
CF-1 Overfrequs  .zicy.

ENERGY REQUIREMENTS

Typical burden characteristics of the Under and
Over frequency relays are as follows:

Frequency Adjusting

Rheostat set for Angle V.A.
Under frequency
59 Hz 36.8° 16.4
* 55 Hz 31.4° 15.4
51 Hz 16.0° 13.7
Over frequency
69 Hz 24.1° 22.8
%« 65Hz 20.6° 22.1
61 Hz 19.6° 16.3

These relays will continuously stand 110% of rated
voltage

R
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Fig. 11. Outline and Drilling Plan for the Type CF-1 Relay in the Type FT21 Cose.
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Fig. 12. Type CF-1 Reglay Without#Case, 1-Frequency Setting Rheostat. 2-Time Dial. 3-Moving Contact. 4-Stationary Con-
tact. 5-Indidating, Contactor Switch (ICS).
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INSTALLATION

Westinghouse I.L. 41-501.2A
OPERATION e MAINTENANCE

INSTRUCTIONS

TYPE CF-1 UNDER AND OVER FREQUENCY RELAY

CAUTION Before putting relays into service, remove
all blocking which may have been inserted 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 CF-1 relay is an induction disc type
frequency relay. It is used for the protection or con-
trol of equipment on systems where the frequency of
the system changes. A typical application is in the
protection of local generators in industrial plants
from severe overload when the power company tieiis
lost.

CONSTRUCTION AND OPERATION
The type CF-1 relay contains angelectromagnet
condenser and resistors, and an indicatifig contactor

switch unit.

Frequency Unit

The operating unit consistsSyefr an electromagnet
operating on a conducting diSc. The electromagnet
has potential windings_on®beth the upper and lower
poles. The lower polefcircuit has capacitance in
series, the uppemypolé has not. The underfrequency
relay is so designed, that at normal frequency (60)
cycles theduppgr pole current leads the lower pole
current and the twout of phase fluxes thus produced
act to give contagt opening torque on the disc. When
the frequency drops, the phase angle of the lower
pole circuit becomes more leading, until at the fre-
quen@y setting of the relay the lower pole current be-
gins_to, lead the upper pole current, and the relay
torque is reversed to the tripping direction. The lower
the™frequency the greater the phase angle displace-
ment and hence the faster the relay trips. An adjust-

SUPERSEDES I.L. 41-501.2

*Denotes change from superseded issue

able resistor in the gipper. pole circuit is provided to
set the frequency at whieh the relay trips.

Indicating Conffactor Switch Unit (ICS)

The d-e indicating contactor switch is a small
clapper type device. A magnetic armature, to which
leafésspring ( mounted contacts are attached, is at-
tracted, tapthe magnetic core upon energization of the
switch."When the switch closes, the moving contacts
bridge two stationary contacts, completing the trip
circulty Also during this operation two fingers on the
armature deflect a spring located on the front of the
switch, which allows the operation indicator target
to drop. The target is reset from the outside of the
case by a push rod located at the bottom of the cover.

The front spring, in addition to holding the target
provides restraint for the armature and thus controls
the pickup value of the switch.

CHARACTERISTICS

The type CF-1 relay is available in two forms
--either as an underfrequency relay or an overfre-
quency relay. Where operation on both underfrequency
and overfrequency is desired, two relays are re-
quired, one of each form. The relay contacts are
single or double pole single throw, or single pole
double throw.

The underfrequency relay can be set to close
contacts for any desired frequency between 50 and
60 cycles and the overfrequency relay can be setto
close contacts for any desired frequency between
60 and 70 cycles by setting the knob of the fre-
quency adjusting rheostat to the desired frequency
marked on the calibrated dial. Since the relay at
minimum trip operates like a directional element
near zero torque, the relay is very sensitive to phase
angle change resulting from a frequency change.

EFFECTIVE APRIL 1966
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Fig. 1. Internal Schematic of the single pole, single
throw type CF-1 Relay in theType FT21 Case.

Thus minimum trip is little affected by voltage
variation. Typical voltage vs. minimum trip fre-
quency curves are shown in Fig. 3. The circuits are
also designed to minimize temperature error. Typical
minimum trip frequency vs. temperature curves are
shown in Fig. 4.

The relays have inverse time characteristics.
Desired time settings may be made by means of ghe
time dial which is continuously adjustable from the
#Y to the 7 for the under frequency relayfand from
the #% to the 11 for the over frequency. Typical
time curves for the time dial posifiens are shown
in Figures 5 through 10.

The frequency relay contaet, clesing and open-
ing points are essentially the Same. The relay will
reset to the maximum, time lewver’ setting when the
frequency changes .1 to .3 c¥eles from the setting.
For example, supp@se the 60y cycle under-frequency
relay is set to close ifis contacts at 59 cycles from
the #7 lever setting. The“contact will start to move
at 59.1 to 59.3 cycles but will not close until the
frequency drops to 59 cycles or below. As the fre-
quency rises just above 59 cycles, the contacts open,
but will not%eempletely reset to the #7 lever setting
until thegfrequency rises to 59.1 or 59.3 cycles.
With the, time lever set at less than its maximum
positiomgthe .1 to .3 cycle differential is correspond-
ingly,less.

Fig. 2. Infeémal\Schematic of the single pole, double
thtow type CF-1 Relay in the type FT21]
case.

Tgip Qircuit

The main contacts will safely close 30 amperes
at 250 volts d-c and the seal-in contacts of the in-
dicating contactor switch will safely carry this
eurrent long enough to trip a circuit breaker.

The indicating contactor switch has two taps
that provide a pickup setting of 0.2 or 2 amperes.
To change taps requires connecting the lead located
in front of the tap block to the desired setting by
means of a screw connection.

Trip Circuit Constant

Indicating Contactor Switch (ICS)

0.2 ampere tap 6.5 ohms d-c resistance
2.0 ampere tap 0.15 ohms d-c resistance

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 four mounting
holes on the flange for semi-flush mounting or by
means of the rear mounting stud or studs for projec-
tion mounting. Either a mounting stud or the mounting
screws may be utilized for grounding the relay. The
electrical connections may be made directly to the

A
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Fig. 3. Typical Voltage-Minimum Trip Frequency
Curves of the Type CF-1 Underfrequéncy
Relay.

terminals by means of screws for steel panel“mount -
ing or to the terminal studs furnished with/the relay
for thick panel mounting. The terminal ‘Stids/may be
easily removed or inserted by locking twognuts on the
stud and then turning the propeér, nut,with a wrench.

For detailed F'T case_infermation refer to I.L.
41-076.

The operating windings of the relay should be
connected across a suitable®potential transformer.

SETTINGS

The relay i§ set™for minimum trip by means of
the frequeney, ddjusting rheostat. The time dial posi-
tion determineshrelay timing. The curves are drawn
for variation of frequency in cycles below the fre-
quency adjusting rheostat setting.

Toe adjust the CF-1 relay contacts to be quick
opening, screw in the small set screw on the station-
arymcontact assembly until the contact rivet rests
solidly on the Micarta support. When this is done,
the position of the contact stop on the time lever

*Fig. 4. Typical Temperature Minimum Trip Fre-
quency Curves of the Type CF-1 Under-
frequency Relay.

should be shifted so that the moving and stationary
contacts barely touch when the time lever is set on
zero. The contact opening time with no follow will
be 3 to 6 cycles.

Indicating Contactor Switch (ICS)

No setting is required on the ICS unit except
the selection of the 0.2 or 2.0 ampere tap setting.
This selection is made by connecting *the lead
located in front of the tap block to the desired
setting by means of the connecting screw.

ADJUSTMENTS AND MAINTENANCE

The proper adjustments to insure correct opera-
tion of this relay have been made at the factory.
Upon receipt of the relay no customer adjustments,
other than those covered under ‘‘SETTINGS’’ should
be required.

Acceptance Check

The following check is recommended to insure
that the relay is in proper working order.

A. Frequency Unit — Under Frequency

1. Minimum Trip — Connect the relay to a
variable frequency source and apply 120
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Fig. 5. Typical 59 Cycle Time Curves of the Type

CF-1 Underfrequency Relay.

volts, 60 cycles to the relay for at ledst A
hour. Set the frequency adjusting rheostat
60 cycle and apply 60 cycles to the relay.
The contacts should just close. ,Repeat for
all major scale divisions on the frequency
adjusting rheostat.

2. Time Curve — Set thegtime dial at the 7
position and the frequeney adjusting rheo-
stat at 58 cycles. Appl¥yal 20%0olts 60 cycles
to the relay for,at least 1Thour to allow the
coils to reach,their finaldy temperature. De-
energize the relay and suddenly apply 54
cycles. The, relay contacts should close in
3.4 + 10% secaonds{

B. Frequency Unit — Over Frequency

1. Minimum Trip — Connect the relay to a
variable frequency source and apply 120
volts, “60 cycles to the relay for at least 1
hotr ) Set the frequency adjusting rheostat
at 70 cycle and apply 70 cycles to the relay.
The contacts should just close. Repeat for

Fig. 6. Typical 55 Cycle Time Curves of the Type

CF-1 Underfrequency Relay.

all major scale divisions on the frequency
adjusting rheostat.

2. Time Curve — Set the time dial at the 11
position and the frequency adjusting rheo-
stat at 65 cycles. Apply 120 volts 60 cycles
to the relay for at least 1 hour to allow
the coils to reach their final temperature.
De-energize the relay and suddenly apply
69 cycles. The relay contacts should close
in 3.0 + 10% seconds.

C. Indicating Contactor Switch (ICS)

Close the main relay contacts and pass
sufficient d-c current through the trip cir-
cuit to close the contacts of the ICS. This
value of current should not be greater
than the particular ICS tap setting being
used. Theoperationtarget should drop freely.

The contact gap should be approximately
.047 inch between the bridging moving con-
tact and the adjustable stationary contacts.

P
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Fig. 7. Typical 51 Cycle Time Curves of the Type
CF-1 Underfrequency Relay.

The bridging moving contact should touch
both stationary contacts simultanedusly.

Routine Maintenance

All contacts should be periodieally cleaned. A
contact burnisher S#182A836H01 isyrecommended for
this purpose. The use of abrasivwe material for clean-
ing contacts is not recommended, because of the
danger of embedding sm@all particles in the face of
the soft silver and thus impairing the contact.

CAEIBRATION

Use ¢he following procedure for calibrating the
relay if the relaydhas been taken apart for repairs or
the adjustments” disturbed. This procedure should
not be used until it is apparent that the relay is not
in proper working order. (See ‘*Acceptance Check’’)
A. Spring tension-overfrequency relay — Adjust the
spring atension such that the moving contact just
resets to the »11 time dial position when the relay is
de-energized. Then give the adjuster an additional
1/8 to 1/4 turn initial t ension.

Fig. 8. Typical 62 Cycle Time Curves of the Type
CF-1 Overfrequency Relay.

A. Spring tension under-frequency relay — Adjust the
spring tension such that the moving contact just
resets to the #7% time dial position when the relay
is de-energized.

B. Frequency Adjusting Rheostat — Allow the relay
to warm up for at least 1 hour at 120 volts, 60 cycles
before making any adjustments. Set the frequency
adjusting rheostat in the maximum counter-clockwise
position and apply frequency marked on dial to the
relay. Adjust the 3% inch resistors in the relay until
the relay contacts just close.

Set the frequency adjusting rheostat in the ex-
treme clockwise position and apply frequency marked
on the dial to the relay. Adjust the resistor in the
lower left hand corner of the relay until the contacts
just clode. Intermediate frequency points may then be
checked by applying these frequencies to the relay
and observing if the contacts just close. The trip
frequencies of the relay may not agree with the
markings on the frequency adjusting rheostat if com -
ponents in the relay have been changed. If such is
the case the scale plate should be remarked to agree
with the tripping frequencies of the relay.
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Fig. 9. Typical 65 Cycle Time Curves of the Type
CF-1 Overfrequency Relay.

C. Time Curves — Energize the relay with 120 volts
60 cycles for at least an hour before making {any
checks. De-energize the relay and then apply the
desired frequency at 120 volts. The tuming .may be
determined by means of a cycle counter. “Bhe“damp-
ing magnet may be shifted to make the'relay¥iming
agree with the curves.

D. Indicating Contactor Switch (ICS) & Close the
main relay contacts and pass sufficient d-c current
through the trip circuit to close/the contact of the
ICS. This value of curtent \shiould not be greater
than the particular ICS tap “setting being used. The
indicator target should drop freely.

RENEWAL P ARTS

Repair work can be done most satisfactorily
at the factoryy. However, interchangeable parts can
be furnished to, the customers who are equipped for
doing repairgwork. When ordering parts, always give
the conmipletémnameplate data.
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Fig. 10. Typical 68 Cycle Time Curves of the Type
CF-1Overfrequency Relay.

ENERGY REQUIREMENTS

Typical burden characteristics of the Under and
Over frequency relays are as follows:

Frequency Adjusting

Rheostat set for Angle V.A.
Under frequency
59 cycles 36.8° 16.4
55 cycles 31.4° 15.4
51 cycles 16.0° 13.7
Over frequency
69 24.1° 22.8
65 20.6° 22.1
61 19.6° 16.3

These relays will continuously stand 110% of rated
voltage
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