INSTALLATION

LL. 41-292.1A

OPERATION ¢ MAINTENANCE

INSTRUCTIONS

TYPE CF-1 FREQUENCY RELAY

Before
all

Tor

CAUTION
remove

putting relays into service,
bloecking which may have been in-
serted the purpose of securing the parts

during shipment, wmake sure that all moving

parts operate freely, inspect the contsacts to
that they
operate the

and electrical connections.

sge are clean and clese properly,

and relay to check the settings

APPLICATION

The type CF-1
type requency relay.
tection

relay 13 an Ianduection dise

It 1s used for the pro-
of
where the frequency of the system changes. A
typlecal

or control equipment on systems

application 1{s 1In the protection of

local generators 1in Industrial plants from
severe

lost.

CONSTRUCTION AND OPERATION

The
magnet,
cator., A

type CF-1
contactor

electro-
switch, and operatlion Iindi-
condenser

relay zcntains an
and resistor assoclated
wlth the reisy cireults are mounted in an ex-

ternal bhox,

Prequency Element

The
tromagnet operating on a conducting disc.

element consists of an elec-
The
potential windings on both

operating
2lsctromagnet has
the upper

circuit has

and lower poles. The lower ©pole
capaclitance Iin series, the upper
pole has not. The underfrequency relay 1s so
designed
the

currant

that at normal frequency {60) cycles

upper pole current leads the lower pole
and the two out of phase fluxes thus
produced act to glve contact opening torgue on
the disc.
angle of the lower pole cireult becomes more

leading, until at the frequency setting of the

When the frequency drops, the phase

NEW INFORMATION

(FORMER 1L. 41-292.1 REVISED)

overload when the pover company tle ls

relay the lower pole current begins to lead
the
1s reversed to

upper pole current, and the relay torgue
the The

frequeney the the phase

tripping direction.
lewer the greater
engle displacement and hence the faster the
An  adjustable resistor in the
upper pole circult is provided to set the fre-

quency at which the relay trips.

relay trips.

Contactor Switch

The

small

d-¢ ceontactor switeh in the relay i= .
solenocid type switch. A ecylindrical

with a silver disc mounted on 1ts
end moves in the core of the solenoid.

disc

plunger
lower

As  the upowvard, the
bridges threenglver stationary contacts._ The
coil 1s 1in =series with the maln contacts of
the relay and with the trip coll of the
bresksr. When +the relay contucts close, the
coll becomes energlzed and closes the switech
contacts. This
tacts, thereby

plunger.. travels

shunts the main relay con-
rellieving them of the duty of
carrying tripping current.
main closed until the
by the

contactor

These contacts re-
trip eircuilt 1s opened
auxlliary switch on the breaker. The

swiltch 1s equipped with a third
point which may be connected to s terminai on
the relay to operate a bell alarm.

Operation Indicator

The
coll
coll
ture

indlecator 1s a small so¢lenoid
connected in the trip eircuit. When the
1a energized, a spring-restralned arma-
releases the white target which falls by
gravity to Indicate of the trip
clreuit. The Indlcator 1s reset from outside
of the case
cover stud.

cperation

completion

by a push rod in the cover or

CHARACTERISTICS

The CF-1 relay is available 1in two

type

EFFECTIVE 11-47
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Fig. l—Internal Schematic of the Double Pole, Single Throw
Type CF-1 Relay in the Standard Case. The Relay
With Single Pole, Single Throw Contacts Has Termi-
nal 3 and Associated Circuits Omitted.
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Fig. 2—Internal Schematic of the Single Pole, Double Throw
Type CF-1 Relay in the Stamdard Case.
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Fig. 3—Internal Schematic of the Double Pole, Single Throw
Type CF-1 Relay in the Type FT Case. The Relay
With Single Pole. Single Throw Contacts Has Termi-
nal 3 and Associated Circuits Omiited,

forme--either as an undertfrequency relay or ar
overfrequency relay. Where operatlon on botkh
underfrequency and overfrequency is desired,
tyo relays are required, one of each form.
Major changes are required to convert from one
form to the other. The relay contacts are
aingle or double pole single throw, or single

pole double throw.

The underfrequency relay can be set to close
zontacts for any desired Treguency between =0
and €0 cycles by =etting the knob ol the fre-
quency adjusting rheostat to the desired fre-

2

Fig. 4—Internal Schematic of the Single Pole, Double Throw
Type CF-1 Relay in the Type FT Case.
quency marked on the calibrated dial. Since
the relay at minlmm trip operates like a
directlional element near zerc torque, the re-
lay 1is very sensitive to phase angle change
resulting from a frequency change. Thus mini-
mum trip is little affeected by voltage varia-
tion. Typical voltage vs. minimum trip fre-
The clr-
cuits are also designed to minimize tempera-

guency curves are shown in Flg. 5.
ture error. Typleal minimum trip frequency
vs. temperature curves are shown in Fig. 6.

The relay has adjustable Inverse time
characteristics. Desired time settlngs may be
made by means of the tlime lever which is con-
tinuously adjustable from the #1/2 to #10

lever positions. Typical tilme curves for the

AT s N i A e A s o B

——— e s




b e S o M B AT g AT A M G A Wi e 0 SN R e N R

LL 41-292.1A

[++] 1} {_IY[T_ITI'T'!_!T""!‘I’IIIHIHTT

10 0 O O O R

A o

5 RELAY SET AT 59m u
, DB
&
3 57
|
>
g ® | |
Lt RELAY SET AT 55w
o 55 T é ENEEREE
o 1T
& 54
w
a
x 53
'_
s 52
=
= 5 RELAY SET AT 5la !
s i
=

50 e W 8 20 o W 120 130 4C
IMPRESSED VOLTAGE

I 1|
I |
] |

I

MINIMUM TRIP FREQUENCY - C.P.S,

£ 8 &€ v 8 8 §
s
m
I
>
<
[%2)
g
>
]
i

T

O 10 20 3 40 %0 W W

TEMPERATURE - °C.

Fig. 5—Typical Voltage-Minimum Trip Frequency Curves
of the Type CF-1 Underfrequency Relay.

dilferent lever =mettings are shown in Figs. 7,

-

2 and 9. Individual relays may vary ilO“ Jrom

the=ze curvers.

The f{reguency relay contact ¢losing and
opening polnts are essentially the same. The
relay will reset to the maximum time lever
setting when the freguency changes .1 to .2
cycles from the setting. For example, suppose
the #0 cyele under-freguency relay is set to
close itr contacts at 59 cycles from the #10
lever =etting. The contact will =tart to move
at 6.1 to 32.2 c¢yclzss but will not close
untll the “requency drops to 79 cycles or he-
low. As the freguency veires Just above 59
eyceles, the contacta open, but will not com-
pletely vreset to the #10 lever retting until
the frequency rises to 59.1 or 54.2 cycles.
With the time lever set at less than 1ts maxi-
mum position, the .1 to .2 cycle dlfferentiel

iz corregspondingly less.

The continuous rating of the relay is 127

Fig. 6—Typical Temperature-MinimumTrip Frequency Cur-
ves of the Type CF-1 Underfrequency Relay.
L

volts, 50 to €0 cycler.

RELAYS IN TYPE FT CASE

The type FT cases are dust-proo? enclosures
combining relay elements and ¥nife blade test
switches in the =mame ca=e. This combinagtion
provides a compact “lexible assembly easy to
maintain, inspect, test and adjust. There are
three maln units of the type FT carse: the
care, cover and chassis. The case 1s an all
welded cteel houring conteining the hinge half
ol the ¥nife-blade test swltches and the

~terminals Ffor external connections=. The cover

ls a drawn =steel frame with a clear window
wiiich [its over the Tront of the case with thes
switches closed. The chassis ls & frame that
supports the relay elements and the contact
jaw half of the test switehez. Thils =lides in
and out of the case. The electrical con-
nections between the base and chassis are com-
pleted through the closed knife-blades.

Removing Chassis

To remove the e¢hassis, [irat remove the

3




TYPE CF-1 RELAY

cover by unscrewins the captive nuts at the
four corners. There are two cover nuts on the
3 size case and four on the L and M slze cases.
This exposes the relay elements and all the
test switehes for inspection and testing. The
next step is to cpen the test switches. Always
open the elongated red handle switches first

its contacts wh@dinseﬁeswﬁh the trip
circuit. This switeh opens the trip cireuit
when_&he cover la removed. This switch can be
added to the existing type FT cagses at any
time.

Testing

before any of the black handle ayitches or the
cam saction latches. This opens the trip cir-
cuit to prevent accidental trip out. Then
open all the remaining switches. The order of
opening the remeining switches 1is not im-
portant. 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 mrms and pull
outvard. This releazes the chessis f{rom the
case. Using the lateh arms as handles, pull

the chassiz out of the case. The chassis cen
be set on a test bench In a normal upright
pesition as well as on its top, back or sldes

for easy inspectlon, malintenance, and test.

After removing the chassis a duplicate
chassis may be I1nserted in the case or the
blade portion of the switches can be closzed
and the cover put 1n Dplace without the

chassis,

Wh;h the chassis is to be put back 1n the
cese, the above procedure is to be followed in
the reversed order. The elongated red handle
switeh should not te closed until after the
chae=zie has been laiched in place and all of

the rlack handle =switches closed.

Electrical Circults

Each terminal 1in the base conneets thru a
test switeh to the »elay elements in the
chassiz as shown on the internal schemablc
diagrams. The relay terminal 1s identified by
qumbers marked on both the inside and cutside
of the hase. The test swltch positions are
identified by letters marked on the top und
heottom surface of the moulded blocks. These
letters can be seen when the chassis is re-

moved from the case.

The potential and control clreuits thri the
relay are dlsconnected from the external cir-
cult by opening the associated test switches.

A cover operated switch can be supplied with

The relays can be tested in service, In the
ecase but with the external elreults ilsolated

or out of the case as follows.

Testing In Service -

Voltages between the potential clreults can
be measured convenlently by clamping #2 clip
leads on the projecting clip lead lug on the
contact Jaw.

Testing In Case

with all blades in the full cpen position,
the ten cilrecult test plug can be inserted In
the contact jJjaws. This connects the relay
slements to & set of blnding posts and com-
pletely 1solates the relay clreulits from the
external connections by means of an lnsulating
barrier on the plug. The external test clr-
cuits are connected to these bilnding posts.
The plug 1s inserted in the bottom test jaws
with the binding pests up and in the top test

switch jaws with the binding posts down.
The =xternal test cilrcults may be made to
the relay elements by #2 test clip leads in-

stead of the test plug.

Testing Cut of Case

With the chassis removed from the base,
relay elements may be tested by using the ten
eircuit test plug or by #2 test cllip leads as
described above. The factory celibration 1s
made with Lne chassis in the case and removing
the chassis from the cass will change the
salibration values by less than 1 or 2%. It
is recomnended that the relay bz checked 1n
position as & final check on the callbration.

INSTALLATION

The relays should be mounted con swltchboard

oy
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Fig. 7—Typical 57-60 Cycle 'Time Curves of the Type CF-1
Underfrequency Relay.

panels or their equivalent in a location free
{rom dirt, moisture, excessive vibration 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 Iour mounting holes on the flange for the
seml-"lush type FT case. ZEither of the studs
or the mounting screws may be utilized rfor
grounding the relay. The electrical con-
nections may be made direet to the terminals
by means of screws for steel panel mounting or
to terminal studs furnished with the relay
for ebony-asbestos or =alate panel mounting.
The terminal studs may be easily remcved or
inserted by locking two nuts on the studs and
thern turning the prover nut with a wrench.

The operating windings of the relay shculd

ne connected acroszs a sultable potential
tran=z=former with the external Impedance box
connected as shown In Figs. 1 to 4, Each re-

lay must be used with its designated auxiliary

Fig, 8-—Typical 53-57 Cycle Time Curves of the Type CF-1
Undrefrequency Relay.

unit. Relays and suxiliary units may not be
interchanged.

The relay is shipped with the operation in-
dicator and contactor switch colls in paral-
lel. This eilrcuit has a reslstance of ap-
proximately 0.25 ohm and is suitable for.all
trip currents above 2.25 amperes d-c. If the
trip ecircult i1s less than 2.25 amperes, there
is no need for the contactor switch and it
should be disconnected. This can
veniently done by removing the lower lead on

be con-

the front staetlonary contact of the contactor
switch and desad-ending it under the smail
fllister head screw located in the Mlecartas
base of the swltch. The operatlion indlcator
will operate for trip currents above 0.2 am-
pere d-c. The resistance of this coll is ap-

proximately 2.8 chms.

SETTINGS

The relay 1a set for minimum trip by meens

5
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The tine
determines relay timing. The

of the frequency adjusting rheostat.
lever position
curves are drawn “or variation of “reguency in
cycles below ihe “reguency adjusting rheostat
setting.

To adjust the OF-1 relay contacts to e
gquick opening, screw In the small set =crew on

the stationary contact assembly untlil the con-

tact rivet rests solldly on the Micarta sup-
nort. When this is done, the positlion of the
contact stop on the time lever should be

shifted so that the moving and stationary con-
tacts barely touch when the time lever 1s set
on  Zero. The contact opening time with no

follow will be 3 to & cycles.

ADJUSTMENTS AND MAINTENANCE

The proper adjustments to insure correct op-
of this
ractory and should not be disturbed after re-

6

aration relay have been made at the

celpt by the
have

customer. If the adjustments
been changed, the relay faken apart for
repalrs, or if 1t 1s desired to check the ad-
justments at regulsar maintenence periods, the

Instrmctions below should be feollowed.

L ]
All contacts should be perlodically cleaned
with a fine file. 8#1002110 flle 1s recom-
mended for this purpose. The use of abraslve

material for eleanlng contacts is not recom-
of the danger of embedding
small particles in the face of the soft sllver

and thus impairing the contact.

mended because

Frequency Element

Shift the
the time lever, and adjust the contacts 20
that they barely touch when the time lever 1s
set on zero.

position of the contact stop on

The relay spring tension 1s adjusted to just
the #10
the operating windings are de-

reset the moving contaet to lever
position when
energized, and the adjuster is then wound up

an additienal 1/4 to 1/2 turn.

To check the minimum trip cellbration of any
point on the frequency acale, the relay should
e energized at 115 volts and 60 cycles for at
1/2 hour. The
changed to the desired value, and the relay
checked for minimum trip.

least frequency may then be

Te check the time curves, the reley, after
being energized at 60 cycles and 115 volts for
1/2 hour to reach equilibrium coil
tempereture,

at least
should be de-energlized and then

the desired frequency applied at 115 volts.

Timing may be determined by means of a cycle
counter, and the damplng megnev shifted to

make the relay timing egree with the curves.

Contector Switeh

Adjust the stationary core of the switeh for

s clearance between the stetionery core and
the moving core when the switch is picked up.
This

the relay up-side-down.

can be most conveniently done by turning

Screw up the core
gscrew untll the

Now, back

moving core starts rotating.

off the core screw until the moving
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core stops rotating. This indicates the polnt
where the play in the moving contact assembly
is taken up, and where the moving core just

separates from the stationary core secrew.

Back off the statlonary core screw cone-halfl
turn beyond thls point and lock In place.
This prevente the moving cere “rom striking
and sticking to the statlonery core because of
residual magnetism. Adjust the contact clear-
ance Tfor 3/52 inch by means of the two small
nuts on elther side of the Micarts disc. The
awiteh should pick up at 2 amperes d-¢. Test
for stlcking after 30 amperes d-c have been
passed thru the coll. The coil resistance is

approximately 0.25 ohm.

Operation Indicatoer

Adjust the 1indicator to operate at 0.2 am-
pere d-c gredually applied by loosening the
two screws on the under side of the assembly,
and moving the bracket forwerd cor basckward,
If the twe helical springs which reszet the
armature are replaced by new s3prings, they

should be weakened slightly by stretching to

¢btain the .2 ampere callbration. The coll

resistance 1s spproximately 2.8 ohms.

RENEWAL PARTS

Repalr work can be done most satisfactorily
at the factory. However, Interchangeable
parts can be furnlshed to the customers who
are equlpped for doing repalr worlk. When
complete

ordering parts, alwveys give the

nameplate deta.

ENERGY REQUIREMENTS

Typical burden characteristics of the re-
lay coils at 115 velts, 60 cycles are as
follows:

Frequency Adjusting Lagging
Rheostat setv for VA Watts Vars
- 59 Cycles 16.5 12.3 11

55 Cycles 15.1 i2 9.3

i2.9 10.8 7.1

51 Cyecles









