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OVERPOWER AND UNDERPOWER RELAY 
TYPE CFW11E 

INTRODUCTION 

The Type CFW.11E relay is a high speed over­
power and underpower Induction cup type relay. 
The relay unit consists of a stator with eight lami­
uatedmagnetlcpoles projecting inward and arranged 
symmetrically around a central magnetic core. The 
poles are fitted with current and potential coils; 
four current coils which are internally connected 
forming a single circuit as we 11 as four potential 
coils Similarly connected. The cylindrical part of 
cup-like aluminum rotor turns freely In the annular 
air gap between the poles and the central core. The 
rotor carries the moving contacts. 

This construction provides higher torque and 
lower rotor inertia t han the induction -disk con­
struct�on, making these relays faster and more 
sensitive. . 

APPLICATION 
The Type CFWllE relay is used primarily as 

a control relay in alteruatlng current circuits. A 
typical application being to operate auxiliary relays 
which regulate the field current of a motor as its 
load varies. 

RATINGS 
The available rating of this relay Is 115 volts, 

5 amperes, 50 and 60 cycles, with closing left con­
tact range of 0 to 800 balanced 3 -phase watIs with 
5 to 40 balanced 3 -phase watts contact spread. 

TARGET AND HOLDING COILS 

Tilere are two ratings of these coils avallable. 
The choice between them depends on the current 
taken by the tripping circuit. 

The 0.2 -ampere collis for use with trip coils 
that .oOpe rate on currents ranging from 0.2 to 1.0 
ampere at the minimum con t r 0 I voltage. If this 
coil 1= "se d with trip coils that take 1.0 ampere, 
or more, there Is a possibility that the 7 -ohm re­
s�stance will reduce the tripping current to so low 
a value that the breakers will not be tripped. 

The 1.0-ampere coil should be used with trip 
coils that take 1.0 ampere or more at the minimum 
control voltage provided the tripping current does 
not exceed 30 amperes at the maximum control volt­
age. If the tripping current exceeds 30 amperes an 
auxil1ary re lay must be used to control the trip coil 
circuit, the connections being such that the tripping 
current does not pass through the contacts of the 
target and holding coil of the Type CFWllE relays. 

When it is desirable to adopt one type of relay 
as standard to be used anywhere on a system, re­
lays with the 1.0-ampere target and holding coil 
should be chosen. These relays should also be used 
where it is Impossible to obtain trip-coil data, but 
attention is called to the fa c t that the target may 
not operate if used In connection with trip coils tak­
Ing less than 1.0 ampere. 

The ratings of the two forms of target and hold­
ing coils are as follows: 

amperes oru~ 

FUNCTION (O.~l~tm) (7U~h~iP 
Coil Coil 

Carry for Tripping Duty 30 5 
Carry Continuously 2.5 0.4 

BURDENS 
The volt -ampere burden of relay windings are 

given In the following tables. 

Frege 
60 
50 

IFreg• 80 
50 

Current Circuit 
Amos. 

5 
5 

Volt Amps. 
13.0 
11.3 

Potential Circuit 

RECEIVING, HANDLING AND STORAGE 
These relays when not included as a part of a 

control panel will be shipped in cartons designed to 
protect the m against damage. Immediately upon 
receipt of a relay, e:ramlne it for any damage sus­
tslned In transit. If In 1 u r y or damage resulting 
from rough handling Is evident, file a damage claim 
at once with the transportation company and promptly 
notify the nearest General Electric Apparatus Sales 
Office. 

ReasOllable care should be exercised In unpack-

Ing the relay in order that none of the parts are in­
jured or the adjustments disturbed. 

If the relays are nottobe Installed immediately, 
they should be stored In their original cartons In a 
place that Is free from mOisture, dust and metallic 
chips. Foreign matter collectea on the outside of 
the case may find Its way Inside when the cover Is 
removed and cause trouble In the operation of the 
relay. 

Thea inoIrvclioIIf do not purport 10 co .... 011 d.lail. 01' .mialiollS in equipment nor 10 pro.ide for .. ery possible 
contingency to be met in connection with ;""oUo';on, operation or mointenance. Should further information be desired 3 
or 1h0<Jld porticular """,,_. arise which are not co.ered sufficiently for Ihe purcltaser·. pu<po .... , Ihe mailer .hould 
be referred 10 III. GeMraI Electric Company. 



GEI-Z1902 Type CFW Overpower and Underpower Relay 

DESCRIPTION 

CASE 
The case is suitable for either surface or seml­

flush panel mounting and an assortment of hardware 
is provided for either mounting. The cover attaches 
to the case and also carries the reset mechanism 
when one is required. Each cover screw bas pro­
vision for a sealing wire. 

The Case has studs or screw connections at 
both ends or at the bottom only for the external 
connections. The electrical connections between 
the relay units and the case studs are made through 
spring backed contact fingers mounted in stationary 
molded inner and outer blocks between which nests 
a removable connecting plug which completes the 
circuits. The oute r blocks, attached to the case, 
have the studs for the external connections, and 
the inner blocks have the terminals for the internal 
connections. 

The rei al. mechanism is mounted in a steel 
framework cal ed the cradle and Is a complete unit 
with all leads being terminated at the Inner block. 
This cradle is held firmly in the case with a latch 
at the top and the bottom and by a guide pin at the 
back of the case. The cases and cradles are so 
constructed that the relay cannot be inserted in the 
case ups Ide down. The connecting plug, beSides 
making the electrical connections between the re­
spective blocks of the cradle and case, also locks 
the latch In place. The cover, which Is fastened to 
the case by thumbscrews, holas the connecting plug 
in place. 

To draw out the relay unit the cover Is first 
removed, and t he plug drawn out. Shorting bars 
are provided in the case to short the current trans­
former circuits. The latches are then released, 
and the relay unit can be easily drawn out. To re­
place the relay unit, the reverse order Is followed. 

NOTE: Care must be taken to insert the con­
necting plug slowly on relays having contacts which 
are closed when de-energized, but open under nor­
mal operating conditions. 

A separate testing plug can be inserted in place 
of the connecting plug to test the relay in place on 
the panel either from Its own source of current and 
voltage, or from other sources. Or, the relay unit 
can be arawn out and replaced by another which bas 
been tested in the laboratory. 

CONTACTS 

The contacts (see Fig. 1) are especlally con­
structed to suppress bouncing. The stationary con­
tact (G) is mounted on a flat spiral spring (F) backed 
upbyathindiaphragm (C). These are both mounted 
in a slightly inclined tube (A). A stainless steel ball 
(B) is placed Inthe tube before the diaphragm is as­
sembled. Wbenthe moving contact hits the station­
ary contact, 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 contact 
com e s to res t with substantially no rebound or 
vibration. 

A 

Fig. I Cut-a-way View of Stationary 
Contact Assembly 

INSTALLATION 

LOCATION 
The location should be clean and dry, free from 

dust and excessive vibration, and well lighted to 
facilitate Inspection and testing. 

MOUNTING 

The relay should be mounted on a vertical sur­
face. The outline and panel diagram Is shown in 
Fig. 6. 

CONNECTIONS 
Internal connections are shown in Fig. 2. Fig. S 

shows a typical external wiring diagram. One of 
the mounting studs or screws should be permanently­
grounded by a conductor not less than No. 12 B 1.8 
gage copper wire or Its equivalent. 

ADJUSTMENTS 

The relay was properly adjusted at the factory 

0) 
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Internal Connection. For Type CFWIIE Relay 
(Front View) 

to obtain the desired characteristics, and It is ad­
Yisable not to disturb these adjustments. If for any 
reason, the adjustments m u s t be disturbed, the 
following should be observed. 

CONTACT GAP 

The contact gap may be adjusted by loosening 
slightly the screw at the front of the contact block. 
The screw should be loose enough oniy to allow the 
contact barrel to rotate in its sleeve. 

CONTACT TRAVEL AND SPRING TENSION 

The travel from contact to contact determine 
the difference between the overpower and under­
power settings. The greater the travel, the greater 
the difference between the value at which the left­
hand contacts (front view) close (overpower) and the 
right -hand contacts close (underpower). The contact 
travel Is adjusted by turning the stationary contact 
barrels; the left -hand one to change the overpower 
and the right -hand one to change the underpower 
setting. 

Re-adjustment of both overpower and under­
power setting can be readily obtained within the 
range of the relay while maintaining the same in­
crement between them by turning the spring adjust­
ing ring. This can be accomplished after loosening 
the hexagonal-headed locking screw toward the rear 
of the adjusting ring support at the top of the relay 
unit. The spring adjusting ring must be locked se­
corely in place after the proper adjustment is ob­
tained. 
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GBI-21902 Type CFW Overpower aDd Underpower Relay 

TESTS 

The overpower and Wlderpower settings may be 
checked by using the test connections shown in Fig. 
4. The relay normally operates on line voltage and 
line curreDt. The relay has maximum torque when 
the relay curreDtleads the relay potential by 30 de­
grees. ThereforeL when tested on the single-phase 
circult shown in ~'ig. 4 the current will be 30 de­
grees from the angle ;( max i mum torque. The 
tbree43hase secondary watt setting for the connec­
tions shown in Fig. 4 is given by the following for­
mula: 

Watts 3 ~ a./3 cos 30 degrees W - 3W 
T 

where W is the wattmeter reading. Thus if it is 
desired to set the relay to close at 300 w~ seC'" 
ondary, the relay should be adjusted to just operate 
when tne wattmeter reads 200 watts. 

The primary watts at wblch the relay will 0p-
erate is given by the following formula: 

31 primary watts • 3 ~ secondary watts X PI' 
ratio X CT ratio. 
In addition tothe tests already mentioned, time 

tests may be desired. Because of the speed of the· 
relay, mechanical timers are unsatisfactory, and it 
is necessary to use an oscillograph or an electronic 
timer. Fig. 4 may be used for making the timing 
connections. ' 

MAINTENANCE 
If for any reasQII it becomes necessary to dis­

assemble the will the following procedure should be 
followed: 

1. Remove the cradle from the case as des­
cribed under "Case". 

2. Disconnect the leads to the inner contact 
block (be sure all leads are positively identi­
fied for reconnection). 

3. Remove the screws holding the mounting 
plate to the cradle and remove the cradle 
intact wtth tts mounting plate. 

... Remove the top (flat head) screw holding 
the unit to the mounting plate. 

5. A voiding any disturbance to the top bearing 
plate, remove the entire top molded &truc­
ture and rotor assembly from the stator by 
removing the f ou r corner screws. This 
gives access tothe rotor and stator assem­
&ly, and all parts will be all g ned by the 
dowel pins when replaced. 

Use care in handling the rotor wbllO tt is out of 
the relay and see that the alr gap and rotor are kept 
clean. 

In re -assembly the rotor will go into the air 
gap easily without forcing if the parts are held in 
proper alignmeDt. 

BEARINGS 
The lower lewel bearing should be screwed all 

the way in untl its he a d engages the end of the 
threaded core support. The upper bearing should 
be adjusted to allow about 1/64 inch end play to the 
shaft. 

To check the clearance between the iron core 
and the inside of the rotor cup, press down on the 
contact arm near the shaft and thus depress the 
spring-mounted jewel until the cup strikes the Iron. 
The shaft should move about 1/16 inch. 

When checking the lower jewel for fractures, 
an examination under a microscope is preferable. 
However, if a miscroscope is not available, satis­
factory results can generally be obtained by ex­
ploring the surface of the jewel with a fine needle. 
If it is necessary to replace the jewell a new pivot 
should be screwed into the bottom 01 the shaft at 
the same time. 

CONTACT CLEANING 

For cleaning fine s II ve r contacts, a flexible 
burnishing tool should be used. This consists of a 
flexible s t rip of metal wfth an etched roughened 
surface, resembling in effect a superfine file. The 
polishing action Is so delicate that no scratches are 
left, yet corroded material will be removed rapidly 
and thoroughly. The flexibility of the tool insures 
the cleaning of the actual points of contact. 

Fine silver contacts should not be cleaned with 
knives, files, or abrasive paper or cloth. Knives 
or files may leave scratches wblch increase arcing 
and deterioration of the contacts. Abrasive paper 
or cloth may leave minute particles of insulating 
abrasive material in the contacts and thus prevent 
closing. 

The burnishing tool described is Included in the 
standard relay toof ktt obtainable from the factory. 

RENEWAL PARTS 
It is recommended t hat sufficient quantities 

of renewal parts be carried in stock to enable the 
prompt replacement of any that are worn, broken, 
or damaged. 

When ordering renewal parts, address the near-

8 

est Sales Office of the General Electric Company, 
specify quantity required, name of part wanted, ana 
give complete nameplate d at at including s e ria 1 
number. If possible, give tne General Electric 
Company requisition number on which the relay 
was furnished. 
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