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TEMPERATURE RELAYS 
TYPES CFTllA AND CFTllB 

These instructions are intended to assist 
in ins taIling and tes ting the relays. If fur
ther informatjon is desired, please refer to 
th9 nearest office of the General Electric 
Company. 

GENERAL DESCRIPTION 

The Type CFT relay is intended for use 
with a Wheatstone Bridge circuit to protect 
a-c machines and transformers against over
heating due to excessive load, either by op
erating an alarm or by tripping circuit break
ers. It is emphasized that this relay is 
not intended for protection in the case of 
short circuits. 

The Wheatstone Bridge circuit is com
posed of three tapped bridge resistors and a 
resistance temperature detector. Two op
posi te corners of the bridge are connected to 
an a-c source through a series bridge resis
tor. The other two opposite corners of the 
bridge are connected to the side coils of the 
eFT relay. The corner coils of the relay are 
connected across the a-c source to which the 
bridge is connected. 

theBe relays are induction-cylinder 
devices for alternating-current circuits. 
The principle by which torque is developed is 
the same as that employed in an induction
disk relay with a watthour-meter element, 
though in arrangement of parts they are more 
like split-phase induction motors. 

The stator has eight laminated magnetic 
poles projecting inward and arranged sym
metrically around a central magnetic core. 
The poles are fitted with potential coils. 
In the annular air gap between the poles and 
central core is the cylindrical part of the 
cup-like aluminum rotor, which turns freely 
in the air gap. The central core is fixed 
to the stator frame; the rotor alone turns. 

This construction provides higher torque 
and lower rotor inertia than the induction
disk construction, making these relays fast
er and more sensitive. 

The contacts are specially constructed 
to suppress bouncing. The stationary con
tact consists of a flexible contact mounted 
in front of a thin diaphragm in a slightly 
inclined tube. A stainless steel ball norm
ally rests against the diaphragm. When the 
moving contact strikes the stationary con
tact, the energy of the former is imparted 
to the latter ano thence to the ball, which 
is free to roll up the inclined tube. Thus, 
the moving contacts come to rest with little 
or no rebound or vibration. 

The contact head is constructed so that 
holding coils may be supplied or may be omit
tpd. In general, holding coils are supplied 
o~ both circuit-opening and circuit-closing 
contacts. However, they may easily be cut 

out by moving one lead from one holdin~ evil 
terminal to the other. 

These relays are directional type whose 
operating torque reverses when the resistance 
of the temperature detector varies from a 
value below to a value above that necessary 
to cause the bridge to be balanced. The 
bridge is balanced when the resistance of 
the temperature detector is the same as that 
of the tapped bridge resistors for whatever 
tap 15 being used. 

Thus the relay 11'111 close its low-temper
ature (right-hand) contacts for all values 
of reSistance, or temperature, of the detec
tor below a given amount and will slowly open 
these contacts as the temperature increases 
and finally close its high-temperature (left 
hand) contact's when the temperature reaches 
the value for which they are adjusted to 
close. 

TYPES 

The Type CFTIIA relay is for protecting 
rotating machinery and is supplied with a 
tapped bridge resistor that has a special 
temperature-reSistance co-efficient of ap
proximately one-half that of copper over the 
usual working range, while the resistance of 
the temperature detector varies with the ab
solute temperature, (Figure 5). The stand
ard adjustment of the relay and its brid~e 
at 30 C is such that the relay will close its 
low-temperature contacts when the temper
ature detector is at 80 C OI less, and will 
close its high-temperature contacts at 95 C 
or more with rated voltage and frequency 
supplied to the bridge and the relay, (Figure 
4). 

The purpose of the special temperature
resistance co-efficient of approximately one
half that of copper is to correct for the 
diff'erence between the "hot spot" temperature 
and the detector temperature which is a l'unc
tion of the total rise. The bridge resistors 
are mounted in a cagp of their own separately 
from the series resi::;tor so as to permit them 
to respond to the true ambient temperature. 

The Type CFTIIR relay is for transforl'ler 
protpction and is supplipd with a tap:; .. rI 
bridge resistor that has a zero temperature
resi~tance co-eff'icient. 

DR.WOUT C.\SE 

al'e fl\rni ... hE'd~ the 
tl,f' ,'rawont case. 

Th~ drawout cases are made in three 
major sizes each of which has studs f'or ex
terndl connections at both en~s or at the 
bottom only. These are rpsppctivply refer
red to as "double-end r and "single-end" CJS
es. In eithf!r construction, the elp,rtricdl 
connections betwee~ the relay units and the 



case are made through stationary moldf!d inner 
and outer blocks between which nests a re
movahle connecting plug which completes the 
circuits. The nuter block attached to the 
case has the studs for external connections 
and the inner block has terminals for the 
internal connections. 

The relay mechanism is mounted in the 
steel framework called the cradle and is a 
complete uni t wi th all leads bein!r terminated 
at the inner block. This cradle is held 
firmly in the case with a latch at both top 
and bottom and by a guide pin at the back 
of the case. The connecting plug, besides 
making the electrical connections between 
the respective blocks of the cradle and case, 
also locks the latch in place. The cover 
which is drawn to the cranle by thumbscrews: 
holds the connecting plug in place. 

To draw out the cradle, the cover must 
first be removed. Then, the plug can be 
drawn ou~. In so doing, the trip circuit is 
first opened, then the current-transformer 
circuits are shorted and t~en disconnected 
from the relay elements, at the same time the 
voltage circuits are opened. After the plug 
bas been removed, the latch can be released 
and the cradle easily drawn out. To replace 
the cradle, the reverse order is followed. 

NOTE: Care must be taken to insert the 
connecting plug slowly on relays that have 
contacts which are closed when de-energized 
but open under normal operating conditions. 

A separate testing plug can be inserted 
in pla~e of the connecting plug to test the 
relay 1n place on the panel either from its 
own source of current and voltage, or from 
other sources. Or, the cradle can be drawn 
out and replaced by another which has been 
tested in the laboratory. 

INSTALLATION 

Install thp rplay in a place that is 
clean and dry, free from dust and excessive 
vibration, and well lighted to facilitate 
insl?ection and testing, and mOllnt the bridge 
res1stors where thpy will be subject to the 
same ambient tempPrature as the machine. If 
the machine is enclosed, the bridge resistors 
should be mnuntpd in the incomin u air path 
to the machine. 0 

Mou'lt the relay on a vertical surface 
bv means of the stpel sup~ortin~ studs or 
scrE'Ws. A permanE'nt !!round connection to 
onE' of the steel surf'ortin!! studs or screws 
is recommended. A conductor equivalent to 
No. 12 B & S copper wire or larger should be 
used. 

The panel drilling and outline dimen
sions of the relay are shown in Figure 1, 
for drawout case, and Figure 2 for universal 
case. 

Tyr;i?al f'xternal connection dia~rams are 
shown on Furure 7 for draw.mt case and Figure 
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6 for univf!rsal case. 

Make certain that the temperature de
tE'ctor to be used 1n the relay bridge for 
machine protection has a characteristic like 
tha t shown on Figure 5 and choose the hot tes t 
spot detector--that is, the one which gives 
the highest resistance with the machine at 
rull load. 

Also ohserve the cRution given on Figure 
7 and Figure 6 relative to removing lead B 
rrom the grounding strip on the tenninal board 
for machine protection. See GEl-7173 for 
reference to the tE'!r.JperaturE'! detector terminal 
board connections. 

ADJUSTMENTS 

Bridge. The bridge resistors are pro
vided with taps for adjusting the bridge to 
the temperature at which it should balance. 
T'o determine which tap should be used refer to 
Figure 5. This curve givE'!s the resi~tance of 
the temperature detector at various temper
at~. Knowing the temperature at .bich the 
high-temperaturE'! contacts of the relay should 
close, read fr'om the curve the resistance for 
this temperature and choose the tap which is 
the nearest value below this resistance. 

If the leads from the bridge to the tem
perature detector have apprE'ciable resistance 
compared to that of the temperature detector 
itself, the lead resistan~e should be added 
to that of the detE'ctor when detennining the 
proper tap to use. 

The series bridge resisto~is not ad
justable. This resistor detennines the amount 
of current which will flow in the relay cur
rent coil for a given unbalance of the. bridge. 
Consequently it determines the temperature 
range between clOSing the high- and the 10.
temperature contacts. A resistor to give a 
15 C range is recommended and furnished with 
each relay. Do not insert a series brid"'e re
si stor which will permit more than 0.4 ~pere 
to flow into the bridge because the temper-
ature detectors will overheat. . 

The relay was properly adjusted at the 
factory to obtain the characteristics !!iven 
above and it is advisable not to disturb-these 
adjustments. If for any reason it becomes 
necessary to remove the molded head and rotor 
proceed in the following manner: ' 

(a) Disconnect eight leads at tenninals 
in base. 

(b) Remove unit intact r.:tth its mount
ing plate from the base. 

(c) Remove upper screw supporting unit 
on mountin~ plate. 

(d) Avoiding any disturbance to the 
top bearing olate, remove the entire top 



molded structure and rotor assembly of 
the unit from the stator assembly by 
removal of the four corner screws. This 
will give access to both the rotor and 
stator assemblies. 

(e) In this way all parts will be align
ed by the dowel pins when replaced. 

(f) To remove rotor assembly from top 
molded structure, remove small pin from 
groove at upper end of shaft and back 
off on clutoh screw located on right 
side of movable contact arm. 

Use care in handling the rotor while it 
is out of the relay, and see that the air 
gap and rotor are kept clean. 

In reassembly, the rotor wi 11 go in"to 
the air gap easily without forcing if the 
parts are held in line properly. 

Bearings 

The lower jewel bearing should be screw
ed all the way in until its head engages the 
end of the threaded Core. The upper bearing 
should be adjusted to' allow about 1/64" end 
play to the shaft. 

The lower jewel may be tested for frac
tures by exploring its surface with a fine 
needle. If replaced with a new jewel a new 
pivot should be screwed into the end of the 
shaft at the same time, and a drop of General 
Electric meter-jewel oil, Cat. 66X728,placed 
in the new jewel before it is inserted. 

Contacts 

If the contacts become dirty or pitted 
slightly they should be cleaned by scraping 
the surfaces lightly with a sharp knife or 
by using a fine, clean file. Under no cir
cumstances should emery or crocus cloth be 
used on fine-silver relay contacts. Finish 
by wiping the contacts wi th a clean cloth and 
avoid touching them with the fingers. Con
tacts cleaned in this manner will remain in 
good condition for many months under ordinary 
conditions of service. 
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Each stationary contact, Figure 8 is 
mounted on a flat spiral spring (F) backed 
up by a thin diaphragm (C). These are both 
mounted in a slightly inclined tube (A). A 
stainless steel ball (B) is placed in the 
tube before the diaphragm is assembled. When 
the moving contact hits the stationary con
tact, the energy of the former is imparted 
to the latter and thence to the ball, which 
is free to roll up the inclined tube. Thus, 
the moving contacts come to rest with sub
stantially no rebounrl or vibration. To 
change the stationary contact brUSh, remove 
the contact barrel and sleeve as a complete 
unit after loosening the screw at the front 
of the contact block. Unscrew the cap (E). 
The contact bt'ush may then be removed. 

The contact gap may be adjusted by loos
ening slightly the same screw at the front 
or the contact block. The screw should be 
loose enough only to allow the contact barrel 
to rotate in its sleeve. 

Each moving contact may be removed by 
loosening the screw which secures it to the 
oontact arm and sliding it from under the 
screw head. 

Holding Coils. 

The location of each holding coil may 
be adjusted by loosening the mounting screw 
and sliding the coil either to the left or 
the right in a groove provided for that pur
pose. The holding coils are located in the 
factory so that there is a gap of about 0.065" 
between the pole piece and the armature. 
This gap -(0.055") is equivalent to 1-3/4 turns 
of the contact barrel. The holding coil gap 
must not be adjusted appreciably below ° .055". 

The current-closing ·rating of the con
tacts is 30 amperes for voltages not exceed
ing 250 volts. The current-carrying rat~ 
are limited by the two different ratings 4f 
target and holding coils as indicated in the 
following table: 

Function 
Tripping Duty 
Carry Continuously 

Amperes A-C or D-C 
1 amp 0.2 amp 

(0.25 Ohm) (7 ohm) 
Target Ii Target Ii 

Hold. Coil Hold. Coil 

30 5 
2.5 0.5 

The 0.2-ampere coil is for use dth trip 
coils that operate on currentS-ranging from 
0.2 up to 1.0 ampere at the minimum control 
vol tage. If this co11 is used wi th trip 
coils that take 1.0 ampere or more, there is 
a possibility that the 7 ohms resistance will 
reduce the tripping current to so low a value 
that the breaker will not be tripped. ~ 
coil can safely carry tripping currents as 
high as 5 amperes. 

The 1.0-ampere coil should be used with 
trip coils that take 1.0 ampere or more at 
the minimum control vol tags, provided the 
trjpping current does not exceed 30 amperes 
a t the maximum control voltage. If the trip
ping current exceer'ls 30 amperes, an auxiliary 
relay must be used to control the trip-coil 
circuit, the connections being such that the 
tripping current does not pass through the 
contacts or the target and holding coil of 
the protective relay. 

When it is desirable to adopt one type 
of relay as standard to be used anywhere on 
a system, relays with the 1.0-ampere coil 
should be chosen. These relays should also 
be used when it is impossible to obtain trip
coil data, but attention is called to the 
fact that the targp.t may not operate if used 
with trip coils taking less than 1.0 ampere. 



The control spring in the relay was ad
justed at the factory to the neutral tension 
position so that both left- and right-hand 
contacts are open with the relay de-energized. 
The tension of the control spring may be 
changed by loosening the hexagonal screw 10-
oated at the rear of the adjusting ring and 
turning this ring clookwise to inorease the 
tension and oounter-olockwise to decrease 
tension. 

BORDEN 

The total potential burden of the relay 
with a 400-obm series resistor and the bridge 
circuit on the l2.5-obm tap is as shown be
low:-

Volta 
115 

Amp. 

.36 

Volt-amp. 
41.2 

Watt. 
37.S 
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TESTING 

To test or to adjust this relay,· con
nect it according to Figure 7 or Figure 6. 
In place of each temperature detector con
nec~a variable resistor whose range covers 
10 to 15 ohms. If it is desired to adjust 
the relay for a particular temperature, set 
eaoh variable resistor to the resistance 
shown on Figure 5 for the particular temper
ature. 

REPAIRS 

When major repairs are necessary, it is 
reoommended that the relay be sent to the 
factory. Interchangeable renewal parts are 
available for those who wish to make their 
own repairs, and the design of the relay is 
such tha t ordinary repairs can be made by the 
purchaser. 
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