Westinghouse I.L. 41-497.2
INSTALLATION e OPERATION ¢ MAINTENANCE

INSTRUCTIONGS

TYPE KDTG - DISTANCE AND TIMER RELAY

CAUTION: Before putting protective relays into service, removeWall blocking
which may have been inserted for the purpose of securing the partshduring ship-
ment, make sure that all moving parts operate freely, inspect/thejcontacts to
see that they are clean and close properly, and operate the reélay/to check the
settings and electrical connections.

APPLICATION

Type KDIG relay is a polyphase compensator type distance ‘relay with a static
two Zone timer., The distance unit responds to phase-to=-phase faults, two-phase=-
to=ground, and single phase to ground faults. This unit is identical in its
response to the phase-to-phase unit of the KD-TYPHK, distance relays and does not
operate on three-phase faults, The type KDIG=rélay)is used as a common relay
with the KDXG-ground reactance relays to dikectionally supervise the trip
circuit for high speed clearing of single phase-to-ground faults in the first
Zone of protection and is used to provide @ecurate time delayed switching of
the reactance units to second and third Zéne settings. This relay is not
subject to wrong directional semnsing due to mutual induction on parallel lines
where it may exsist under special conditioms.

CONSTRUCTION AND APPLICATION

The KDIG relay consists of a single cylinder type unit, two single air gap
compensators, two auto transformers,” two timing circuits, three telephone relays,
one voltage regulator, 3 blo¢kKing®d@iodes, one pulsing transformer, three operat-
ional Zone indicators, and omne contactor switch.

Comgcnsator

The compensators whichwaregdesignated Tpp and Tpy are three-winding air-gap
transformers. There are)\two primary current windings each current winding has
seven taps which terminate at the tap block. They are marked l.5, 2.0, 2.50,
3¢50, 5.0, T+0 and 4040, Current flowing through the primary coil provides an
MMF which produces magnetic lines of flux in the core.

A voltagefis Anduced in the secondary winding which is proportional to the
primary tapW@ndfurrent magnitude. This proportionality is established by the
cross sectional area of the laminated steel core, the length of an air gap

which is located in the center of the coil, and the tightness of the laminatioms.
All of these factors which influence the secondary voltage proportionality

have (been precisely set at the factory. The clamps which hcld the laminations
shouldynot be disturbed by either tightening or loosening the clamp screws.

The "secondary winding is connected subtractively in series with the relay

terminal voltage. Thus a voltage which is proportional to the phase current
is subtracted vectorially from the relay terminal voltage. The secondary
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winding loaded with an adjustable resistor amd provides a means of adjusting

the phase angle relation between primary curreat amd the imduced secondary
voltage. The factory setting is for maximum torque angle of 75° curreant lagginmg
the voltage.

Auto-Transformer

The auto-transformer has three taps om its main windimg, S, which are mumbered
l, 2, and 3 on the tap block.

The auto-transformer makes it possible to expamd the basic range,(Ths 1.5 to

10.0 ohms) by a multiplier of S . Therefore, any relay ohm getting can be

made within +15 percemt from 1.5 ohms to 30 ohms by combimimg the compensator
taps Tpp, and Tp, With the auto-transformer taps, S, amd Sg.

Trippimng Unit

The device which acts to imitiate trippimng is a four-pole ¢ylinder umit which

is comnected open delta amnd operates as a three-phase imduction motor. Contact=-
closing torque is produced by the umit whem the voltagesapplied to its termimals
has a negative-phase sequence. Closing torque for\the, relay forces the moving
contact to the left hand side as viewed from tThe“fromt of the relay. Comtact-
opening torque is produced whem positive-phase seguence voltages are applied.
Hence, the cylinder umit has restraint or operatimg torque as determined by

the phase sequence of the voltages applied Yo its terminals.

Mechanically, the cylinder unit is composed 'of three basic components: a die-
cast aluminum frame and electromagnet,Va moving element assembly, and a molded
bridge.

The frame serves as the mounting structure for the magnetic core. The magmetic
core which houses the lower pin pearing is secured to the frame by a spring and
smap ring. This is an adjustable/core which has a .020 inch flat om ome side
and is held in its adjusted poSition by the clamping action of two compressed
springs. The bearing canybelreplaced, if necessary, without having to remove
the magnetic core from the “frame’,

The electromagnet has ¥wo sSeries-connected coils mounted diametrically opposite
one another to excite_each set of poles. Locating pins on the electromagnet are
used to accurately position the lower pin bearing, which is mounted om the frame,
with respect to the upper pin bearing, which is threaded into the bridge. The
electromagnet is permanently secured to the frame and can mot be separated from
the frame.

The movingfelement ‘assembly consists of a spiral spring, contact carrying member,
and an aluminum gylinder assembled to a molded hub which holds the shaft., The
hub to which theé moving-comtact arm is clamped has a wedge-and-cam comstruction,
to provide low-bounce contact action. A casual inspection of the assembly

might lead one to think that the contact arm bracket does not clamp om the hub
as tightly as it should. However, this adjustment is accurately made at the
factory,and is locked in place with a lock nut and should mot be changed.
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Optimum contact action is obtained when a force of T to 9 grams pressure appli@a
to the face of the moving contact will make the arm slip one-fourth of its total
free travel. Free travel is the angle through which the hub will slip from¥the

condition of reset to the point where the clamp projection begins to ridelup om

the wedge. The free travel can vary between 15° to 20°.

The shaft has removable top and bottom jewel bearing. The shaft rides between
the bottom pin bearing and the upper pin bearing which is adjusted_to .025 inch
from the top of the shaft bearing. The cylinder rotates in an aifr gsp formed
by the electromagnet and the magnetic core.

The bridge is secured to the electromagnet and the frame by two/ mounting screws.
In addition to holding the upper pin bearing, the bridge is used/for mounting
the adjustable stationary contact housing. This stationary ‘eentact has .002 to
.006 inch follow which is set at the factory by means of the adjusting screw.
After the adjustment is made the screw is sealed in pogition with a material
which flows around the threads and then solidifies. The stationary contact
housing is held in position by & spring type clamp.g”TheWspring adjuster is
located on the umderside of the bridge and is attached to the moving contact
arm by & spiral spring. The spring adjuster is\also‘held in place by a spring
type clamp.

When the contacts close, the electrical coanection is made through the station-
ary contact housing clamp, to the moving centact,” through the spiral spring
out to the spring adjuster clamp.

Timing Circuits

Each of the two timing units is an encapsulated module that consists of an R«C
timing circuit, a zener diode for voltage sensing, and a transistorized ampli-
fying circuit.

Voltage Regulator

Voltage regulator is a silicon Zener type diode. It provides a constant
voltage reference for timImg ¢ircuits.

Telephone Relays

The telephone relay units TI, TA2, TA3, are fast operate types. In these
relays an electromagnet’ attracts a right angle iron bracket which in turn
operates a set of smake and break contacts.

Pulsing Transformer

Pulsing tramsformer is designed to operate on the impulse from the initial
build up of current in the tripping circuit. The low resistance primary
winding of the transformer is connected in series with tripping circuit. The
secondary ©f transformer is comnected to the operation indicators for Zone 1,
2, #nd 3, Selection of the proper operation indicator is controlled by timer
contacts TA2, and TA3.



Blocking Diodes

Diode D1, is a medium power silicon type rectifer. Diode D1 is connected across
the coil of the Tl relay. Its function is to provide a path for dissipation of
the transient energy released by the coil after any of the contacts controlling
its operation opens. Diodes D2 amd D3 function in a similar manmner across the
telephone relays T2X and T3X, located in the KDXG-relays. Diodes D2 and D3 are
zener type diodes.

Operation Imdicator Umit (OI)

Three operation imdicator urits are used to indicate in which zome of protection
the fault occurred. Z1 imdicator is located in the upper left-handvcorner, 72

im the upper right hamd cormer, and 23 im the lower right hand cormer. The
operatiom indicator unit is a small d-c operated clapper type device. A magmetic
armature is attracted to the magnetic core upon emergizatiomfhof the umit. During
this operatiom, two fimgers om the armature deflect a sprimg located on the

fromt of the umit which allows the operatiom indicator target to drop. The target
is reset from the outside of the case by a push rod docated at the bottom of the
cover.

Comtact Switch Unit (CS)

The d-c comtactor switch is a small clapper-type ‘device similar in appearance

to the operation indicators and is located Ain the’upper right hamd corner. A
magretic armature, to which leaf-spring mounted comtacts are attached, is
attracted to the magnetic core upom energization of the switch. When the switch
closes, the moving contacts bridge two, stationary comtacts, completing the trip
circuit to seal im around the contacts of the operating umits in the system and
to releave them from carrying all of the current. The front spring provides
restraint for the armature amd thus controls the pickup of the switch.

Operation

The relay is commected and applied to the system as shown in Fig. 2. The
distamce umnit closes its comtacts to permit trippimg for ground faults in the
direction of the protected lime and opens its contacts to block tripping for
groumd faults located jpehimd the relay and for all phase faults not involving
ground. Upom occurrencejof ‘& single line to ground fault om the protected
lime, the ratio discrfmina®tor im the KDXG relay (RD) and the distance unit (z)
close their comtacts‘to operate the TI telephone relay which starts the timer
operatiom. If the”single phase to ground fault is located in Zone 1, the
reactance umit, operation completes the tripping circuit and the build up of
trippimng curpentyth¥éugh the primary of the pulsing tramgformer will operate
the operation imdieator for Zome 1. If the fault is located in the secomd or
third zomnes), after preset time delays, the telephone relays, TA2 and TA3 will
switch the reach of the reactance unit to a Z2-reach and later to a Z3-reach
respectively. Simultaneously with switching the reach TA2 and TA3 set up the
Zone 2 and Zone 3 operatiom indicators for proper imdication.

Time Urit Operation

There,are two RC timing circuits, one for each zonme.

-4.
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The RC timimg circuit im Figure 3 delivers am imcreasimg voltage to the sensing
zener diode (DZ,). DZ, breaks down at approximstely 63% of the referemce
voltage which is supplied by the voltage regulating zemer diode IZ, the rate of
voltage rise is determimed by the resistance (RH2 or RH3) in series with timifg
capacitor. Therefore, the rheostat settimg of T2 or T3 directly determineswthe
total time delay for Z2 and Z3 respectively.

When capacitor C charges to the voltage value E, DZ2 breaks dowm to_provide base
drive for transistor TR, causing it to comduct. Emitter curremt of TR2 provides
base drive for transistor TR1l. Tramsistor TRl comducts, emergizing the output
relay. Resetting of the timer is initiated by the resetting of either the ratio
discriminator or distamce unit.

CHARACTERISTICS
The KDIG relay is available in h8, 125, amd 250 V. dc. grating.

Distance Unit (Z)

The distance unit of the KDIG relay is:

1) Insensitive to line energizimng tramsieats and umequal pole closing.
The unit does not respomd to Zero,sequence quantities and is restrained
by rated voltage during this non-fault period.

2) Inherently immune to incorrectspolarization resultimg from mutual
induction.

3) Does not require Zero séqueace current flow for operation amd thus
is appligable for tramsformer terminatioms or taps where the high side
winding is delta connected.

4) Either open delta poteatisl or low side voltage from the other side of
Wye=Delta bank canbe utilized.

5) It respomnds to phasé=to-phase, two-phase-to-ground and simngle phase-~to-
ground faults¢ Theyratio discriminator is the KIXG relays prevents
operation offtheyrelay on phase-to-phase and two-phase-to-ground faults.

Tap Plate Markings

TA: T, Tc,»
1.5 2.0 2.5 3.5 5.0 7.0 10.0

Sas Sg
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Current Burden Table

BURDEN DATA

Three Phase Current = 5 [:750 Amperes

Potential Circuit Vln = 69/0°

PEASE 1 &
PHASE 3 PHASE™2
TAP VA VARS WATTS VA VARS WATTS
SETTING
1.5 .703 540 451 .8682 S0k .358
2.0 .833 640 535 1.03 3.00 .2k9
2.5 .885 .699 54T N2k 1.21 .257
3.5 1.16 .983 .613 ke 1O 1.68 .207
5.0 1.67 1.48 .758 2.47 2.45 .302
7.0 2.k0 2.18 1402 3.66 3.62 JL4L6
10.0 3.63 3.30 1.53 5.67 5.62 «590
Potential Burden
Via = 69/0° Volts
Ip = Ig = Ig = 5/0° Amperes
PHASE(A PHASE B PHASE C
S =1 6.0 VA 9.7 VA 5.1 VA
s =2 1454VA 2.4 VA 1.25 VA
S =3 .70 VA 1.2 VA .65 VA

Timer Unit

Time Delay Range

done 2:

Zone 3:

O.l sec. =~ 1.0 sec.

0.5 sec. - 3.0 sec.
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Reset Time

TA2 and TA3 Drop Out Time: O.l sec. or less

TI - Drop Out Time: 0.06 sec. or less

Timing Capacitor: Discharges to less tham 1% of full
voltage in 0.015 sec.

Battery Drain

48 125 250
V.D.C, V.D.C. V.D.C.
Nom-operating condition: 0 0 0
Operating Condition
Timing Circuit and DZ1l 53 MA 48 MA 35 MA
T1 64 MA 64 MA 64 MA
TXZ3 117 MA 117 MA 117 MA

Accuracy - Overall accuracy of the timer depends upom/the repetitiom rate of
comsecutive timings, the supply voltage variationj andambiemt temperature
changes.

(1) Nominal Setting

The first time delay, as ueasured with theVUtest circuit showm im Figure L
taken at 25° C, and rated voltage (h8, 125, or 250 V. D.C.), will be within
+ 3%.

(2) Comsecutive Timings

If comsecutive time checks are made,at?any giver settimg, the readings
decrease. This chamge of time /elay“is due to the "voltage recovery”™ of the
timing capacitor. Voltage recoveéry is a characteristic which all capacitors
possess; it has been mimimizeéd bysthe selection of the timimg capacitor im the
module. The amount of change in time delay depends upom the pause, or duratiom
of capacitor discharge between™timimgs. If a pause of at least 3 secomds is
observed between readings, the timimg will repeat comsistemtly, so that the
total spread between the highest and lowest readirgs will be mo more tham 2% of
the setting. If timimgeVare repeated, the decrease im time delays will be
between 3% amd 4% iA mo#t cases. In no case will this decrease be more than

5% of the settinge

(3) Supply,Velitage

Changes off supply voltage, between 80% amd 110% of momimal, cause time delay
variations™@f no more than + 5 milliseconds for settings of .5 secomds or less,
and mo more tham + 1% for settings above .5 secomds.

(4) Ambient Temperature

Chamges im ambient temperature cause chamges in time deley. This variatiom im
tine\delay is a direct function of capacitance chamge with temperature.
Typical variation of time delay with temperature is shown im Figure 5.
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Characteristics

The characteristics of various elements of the timer are as follows:

48 Volts 125 Volts 250 Volts
DC DC DC

TA 3 & TA2 Relay Units 2000 ohm 2000 ohm 2000 ohm
TI Relay Unit 750 ohm 750 ohm 750 ohm
RT Resistor 350 ohm 2000 ohm 6300 6hm
RT1 Resistor O ohm 1180 ohm 3000 ohm
D21 Zener Diode 30 volts breakdown 10 watt
RH2 Rheostat Adjustable 0-40,000 ohms
RH3 Rheostat Ad justable 0-100,000 ohms

Blockimg Diodes D1, D2, D3

The diode D1 is type 1N539. It is a low power silicomyrectifier. It has .75
amperes maximum curremt ratimg at 50°C, maximum reverse ‘curremt at rated peak
imverse voltage of 300 volts is 10 microamperes at,50%C. Forward voltage drop
at 1 amp instamtameous at 25°C volts is less tham 'l Wolt. The diodes D2 amd
D3 are zemer type 1N3051l. 250 VDC relays have'2,1N3051 Diodes commected in
series for every diode used om 48 amd 125 V4 D.Cs rated relays.

Trippimg Circuit

The comtactor switch has a momimal ratimg ol ampere. The burdem of the
tripping circuit comsists of the d-¢fresistance of the comtactor switch amnd the
primary of the pulsing tramsformery amnd is equal to .64 ohm dc resistamce. Simce
operation of the pulsimg tramsformerjdepends om the rate of change of curreat
vhich depends om imductance of the“trippirg path, it is recommemded that the
imductamce of the trippimg path £or circuits with 4 amperes of fimal curreamt
should mot exceed 2.8 Hearys. For larger fimal curremts, the imductamce limiting
value ig much higher. Usuallywtheginductamce of a typical trippimg coil varies
between .028 amnd .250 Hemrys. The trippiag circuit of the KDTG relay should mot
be shumted by legs tham 100 ohms’of d.c. resistamce.

SETTINGS

Distamce Unit

The distamce unitfrequires settimg. For each compemsator (TAB: Tpc) amd each
auto tramsformer (SA, Sc). All of these settings are made with taps om the tap
plate.

Compensatory(Ta, Ap, Tc)

Each set of compemsator taps termimate im imserts which are grouped om a socket
and form approximately three quarters of = circle around a cemter imsert which
is the, common commectiom for all of the taps. Electrical commectioms between
common ‘imsert amd tap imserts are made with a limk that is held im place with
two commector screws, ome im the commom amd ome im the tap. There are two Tg
sat¥ings to be made simce phase B curremt is passed through two compemsators.

A compemsator tap settimg is made by loosenimg the commector screw im the center,
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Remove the conmector screw in the tap end of the link, swing the link around
until it is in positiom over the insert for the desired tap setting, replace

the commector screw to bind the limk to this insert, and retighten the comfiector
screw im the cemter. Simce the link and connector screws carry operating current,
be sure that the screws are turned to bind snugly.

Auto-Tramsformer Primary (S, and Sg)

Primary tap comnectioms are made through a single lead for each transformer.
The lead comes out of the tap plate through a small hole located, just below or
sbove the taps and is held im place on the tap by a comnectorfscrew.

An "S" settimg i1s made by removing the comnector screw, plécinggsthe conrector is
positiom over the insert of the desired setting, replacing and tightemning the
commector screw. The commector should never make electricalgcontact with more
than ome tap at a time.

Settimg CAlculations

The recommended settimg for the relay is 30 ohms, for “maximum sensitivity. To
make this setting compemsators T, T (two settings), amd Tc are set for T = 10
and Sp amd S¢ are set for S = 3., Make sure 30 ohms is larger tham three times
the Zone 3 reactance unit settimg of the KDXG relay. If amny other setting 1is
desired it should be made equal to at least 3“times the positive sequence
impedamce of the third Zome setting of the“reactance umit in the KDXG relay.
Omce the desired setting Z = 3233 1s established where Zj;3 = positive sequence
impendance of Zome 3 setting of ThesKDXG relay.

Use the followimg procedure:

Step 1. Select the lowest S whichWgives a product of 10S greater than Z as
established above.

Step 2. Select a T = settimg that is equal to Z or the mext highest value.
S

For Bxample:

Refer to KDXGWI.L? 41-496 page 14 where Zome 3 positive sequence react-

ance X; = 2.58 ohms, hemce for 75°-lime Z13 = 2.58 = 2,66 ohms., The
Sia 759

desireds@istamce unit setting 2 = 3233 = (3) (2.66) = 7.98 ohms follow-

ing, the procedure outlimed above.

Choice A:f Set relay for S = 3 T & 10 ohms for maximum semsitivity or

Choice B: "This settimg is made if the Choice A is umacceptable for special
applications. Use procedure as outlined above startimg with Step 1.

Step 1. Simce Z = 7.98 ohms S = 1 gives product 10S = 10 greater tham 7.98 ohms.
Stepn, 2. T-setting is selected as 2= 7.8 = 7.8 and the next higher setting is 10

S 1
hence, relay is set at Sy, =S, =1 and Ty =« Tg = T¢g = 10
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Timer

Proper time delay is selected by turning the knobs of rheostats RH2 and RH3 to
the desired setting. Zore 2 time should always be set less than zomne 3 time,
An operation of Z3 prior to zZ2 will result in the autotransformer and TXZ3
switching relay contacts in the KDXG relays being momentarily overloaded. This
will shortem the life of both.

INSTALLATION

The relays should be mounted on switchboard panels or their equivalent im a
location free from moisture. 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 projection mounting. Xither a mounting stud or the
mounting screws for steel panel mounting. The terminal studs may be easily
removed or inserted by locking two nuts on the stud and then turning the proper
nut with a wrench.

For detailed FT Case Information, refer to I.L. 41-O0T6.

ADJUSTMENT AND MAINTENANCE

The proper adjustments to insure correct operation of this relay has been made
at the factory and should not be disturbed aftexr receipt by the customer. Do
not remove the knobs on the RH2 and RH3 rheestats®™unless the rheostats are to
be replaced as this will upset the relay calibration.

ACCEPTANCE/TESTS

Distance Units

Check the electrical response of jthe relay by using the test connections in
Figure 6. Set T,, both Tp, & Tyl £6r|20.0 S, Sy & S¢ for 3.

A, Use comnection for Test{NKo. 5

B. Adjust the voltage between PH.l and 1F and between PH,2 and 2F for
15 volts eachyso “that the resultant voltage Vipop equals 90 volts
(126~15-15 =_90W)

Ce The current‘required to make the contacts close for the phase to
phase (t6p)’unit should be between 1.45 and 1.55 amperes at an
anglé, of 750 current lag.

D. Répeat C while using conmections for Test No. 6 amrd Test No. 7

Timer Unit

A timing check at various settimgs is recommended using test circuit of
Figureqgl.

Contaetor’ Switch

Energize the contactor switch between termirals 1l and 10 with sufficient

eurrent to pick up the contactor switch. It should occur between the 1.0 and
l.2 amp D.C.
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Operation Imdicator Test

Energize the pulsing transformer between terminals 11 and 10 through a swiftch
with O.7 amperes of D.C. current suddenly applied. The operation indicator
marked "1" should operate after closing the switch. It will not operate whenm
current is imcreased gradually. Close armature of TA2 relay manually, and
operate reclose switch, again operation indicator marked "2" should operate.
Operate TA2 and TA3 relay closed - reclose switch again operation_indicator
marked "3" should operate.

ROUTINE MAINTENANCE

All comtacts should be cleaned periodically. A contact burnisher S#182A836HO1
is recommended for this purpose. The use of abrasive material for cleaning
contacts is not recommended, because of the danger of embedding small particles
in the face of the soft silver and thus impairing the fcontact.

CALIBRATION

Use the following procedure for calibrating the relaysif the relay has been
taken apart for repairs or the adjustments have been disturbed. This procedure
should mot be used unless it is apparent that the relay is not in proper work-
ing order (See "Acceptance Check").

I. Iemsulation Test

l. Place jumpers across all diodes.
2. Conrect ‘erminals imto fQllowing groups.

Group 1 - 1, 10, 11, 20

Group 2 - 18, 19

Group 3 2, 3

Group 4 -7, 8, 9

Group 5 - 12, 18, M4, 15, 16, 17
Group 6 - 6, 19

3. Apply 1000 volts,W0 cps for ome second from Group 5 to Group 6.
Apply 2000 y/6ltswlé.c., 60 cps for one second from all groups, and
from group(to group, as noted above.

Distance Unit

Use the f0llowing procedure for calibrating the relay if the relay has been
taken apart/forgrepairs or the adjustments disturbed.

Comrect the relay for testing as shown in Figure 6. The four-pole-double-
throw switch shown in the test circuit selects the type of voltage condition,
for a phase-to-phase or a three-phase fault, that will be applied to the relay
voltage terminals. The rotary switch switches the fault voltage to various
términals and thereby simulates any combination of phase-to-phase faults without
the\tester having to change comnections or readjust the phase shifter and
varlable auto-transformers.

-11-



For best results in checking calibration, the relay should be allowed@ to warm up
for approximately one hour at rated voltage. However, a cold relay check to
within two percent of the warm relay.

Tripping Units

With the stationary contact open so that the moving contact cannot touch, set
the moving contact spring adjuster so that the comtact floats freely in the gap.
Make sure that there is no friction which prevents free movement of thegeylimder
and comtact arm.

The upper pin bearing should be screwed down until there is appnoximately .025
imch (ome complete turn of the screw) between it and the top of the shaft bearing.
The upper pin bearing should then be securely locked in positiomywith the lock
nut. The lower bearing position is fixed and cannot be adjusted.

Autotransformer Check

Auto-transformers may be checked for turns ratio and polarity by using the No. 2
test connections of Figure 6, and the procedure outlined, below. (No curreamt
applied).

Set S;, and S, on tap number 3. Adjust ithe“woltages V and V2F3F for
90 volts. easure %he voltage from terminal &'te,the #1 tap of S,. It should
be 30 volts. From 8 to the #2 tap of S, should,be 60 volts. The Voltage should
read 30 volts from 8 to S¢g = 1 and 60 Voltgsfrom8 to S; = 2.

Distamce Unit Settings

Check to see that the taps on frontyofithe tap block are set as follows:
Ty, T, and Tc set on 7.0 (T4PpTp¥is set twice)
Sp, and Sg set on 1

A) Single Phase Test

1. Set Rpac - Resistor %(second from the bottom - rear view, next to
subbase) so that %the adjustable band is im the center of the resistor.

2. Open circuit Rpgf- Resistor (bottom - rear view) by removing leads going
to the adjustable band.

3. Repéat the, same for RoA - resistor. (second from bottom =~ rear view)

k., Connéct ferminals "7" and "8" together. Apply rated A-C voltage
(120 velts) between terminals "8" and "9". Adjust core umtil contact
floats in the middle of the contact gap.

5@, Connect terminals 8 and 9 tog ther and apply rated A-C voltage between
terminals 7 and 8 and adjust core until the contact arm floats or is
restrained only, slight core adjustment should be needed to do that.
If this is not possible, rotate core 180° and adjust.
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6. Conmnect terminals "7" and "9" together. Apply rated A-C voltage o
terminals 7 and 8. Adjust Rpc until contact just floats.

Maximum Torque Angle Adjustment (Fig. 6)

1. Use the No. 2 Test switch position and lead conmections. This connection
is for checking and adjusting the maximum torque angle of the Tpp compem~
sator.

2+ Adjust the voltage Vipop and Vppsp for 52 volts with Brash®No./l and Brush
No. 2 respectively.

3. Adjust the current to 8.5 amperes and rotate the phase ghifter to find
two angles, ©7 and ©p, at which the top unit contactsyjust close. The
maximum torque angle © for the phase-to-phase uniththen’is (Ol + 6, - 30)

2
degrees. Adjust R,, until maximum torque © - 18 759,

4, Use No. 4 Test Connections and repeat abovelpfoce€dure to check and adjust
the angle of T compensator. For 75° maXimumstorque angle. This
adjustment is %gde with Rye - resistor (bottém resistor - rear view)

5« Recheck part 3, if necessary readjust R2A

6. Recheck part 4 if part 5 required a\readjustmemt.

Conmtact Adjustment

With moving-contact arm againstfxright-hand backstop, screw the stationary
comtact in umtil it just touches the moving comtact. (Check for comtact by
using am indicator lamp.) Then Back"the left-hand contact out two-thirds (2/3)
of ome turn to give 0.020-inch gap between contacts.

Impedance Curve Check

Usimg the comnections forWIests Nos. 5, 6 and 7, set the phase shifter so that
the current lags voltage by*0°. The current required to trip the phase-to-
phase unit should bejwithin the limits specified for each of the voltages.
Note that for distance “ufiit the impedance measured@ by the relay is ZR = VL'L

where Vi -1, is phasSe-to-phase fault voltage and Iy 1is phase current. 2IL
Test Volts Amperes (6 = 759)
No. Viror Tnin Thex
5.0 334 <375
5, 6 & T 30.0 2.08 2.20
70.0 L.85 5.16

-13-



Spring Restraint (Fig. 6)

l. Use Test No. 1 connections except reverse the voltage phase sequence
by interchanging the Brush connections so that Brush 1 is connected
to 3F and Brush 2 is connected to 1F.

2. Adjust the voltage Vypop and Vopgp for 4.5 volts each with Brush No.
2 and Brush No. 1 respectively. Position the moving-contact spring
adjuster so that the contact just floats and then return the eircuit
connections to normal with Brush 1 to 1F and Brush 2 toW3F%

CS Test (R.H. Top)

Check contact gap. It should be 5/64" 4+ 0 - 1/64"., Pick up mist WOt be less
than 1.0 amp d.c. nor greater than 1.2 amperes suddenly applied.) "To increase
pickup current, bend the springs out, or away from the coyvexr. “Fo decrease
the pickup current, bend the springs toward the cover.

Operation Indicator Test

l. Erergize CS with 0.5 amp d.c. current through a S.P.S.T. switch.
After switch is closed unit with targe€tmmarked "1" should operate.
To incvease or decrease O.I. pickupj, adjust the spring the same way
as for C.S. described above. Repeat the pickup check of the indica-
tor five times.

2. Block telephone relay TA2 closed. / Energize CS again through the
switch. The unit marked "2#"8hould/operate. Adjust sprimg if mecess-
ary for correct pickup.

3. Block telephome relays TA2%and\TA3 closed. Energize CS again through
the switch. The unit mafkedW'3" should operate. Adjust spring if
necessary for correct pickups

It should be noted that (if polarity of the d.c. supply has been reversed,
on the first try operationmimdicator may operate on much lower current.
Hence, operate the operational indicators several times before making
final adjustment. §Thejsame may be true if the operational indicator has
not been operated_fon,a long time -~ on the first try it may pickup at
much lower current. ¢Hemce, try pickup several times.

Timer Units

Trouble Shooting Procedures

Use the follewing procedure to locate the source of trouble if the timer is mot
operating properly.

l. Apply rated voltage between relay terminals 2 and 3 aid check TI
contact operation.

2. “Check reference voltage circuit. This is done by measuring voltage
across zener diode DZ1 mounted on a large metal bracket behind operation

indicator marked "1". This voltage should be zero before Tl operates,
and between 27 and 32 volts d.c. after Tl has operated.

-14-
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3. Check rheostats RH1 and RH2, and TA2 and TA3 relays with an ohmeteér.
The RH-2 should measure from O to 40,000 ohms and the RH-3 should
measure 0-100,000 ohms.

L, If the above checks do not determine the cource of trouble, either
the wiring or the module, M, is faulty.

Calibration

Use the following procedure for calibrating the timer if the relay adjustments
have been disturbed. This procedure should not be used untilgit @s apparent
that the timer is not in proper working order. Before calibrating, follow the
Trouble Shooting Procedure to locate the source of troubles

l. Telephone Relay Adjustment

Adjust the armature gap on the three telephone “type relays to be
approximately .OO4L" with the armature closedt )W TIhis is done with the
armature set-screw and lock-nut. Also, gadjust contact leaf springs to
obtain at least .015" gap on all contacts‘andwst least .010" follow oa
all mormally open comtacts and at least .005% follow on all normally
closed contacts.

2. Rheostat Knob Adjustment, Same @Scale,Plate

If it is necessary to replace the RH2%r RH3 rheostats the relay may be
recalibrated with the same scale plate. This is done by rotating the
shaft, without knob, untilda 1,0 ‘second delay is measured for RH2 or a

«> second delay is measured for RH3. Then, aligh the knob for this
delay and tighten the knob set-screw securely. There should be a pause
of several seconds between“peadings for all time delays above .5 seconds.
See section under Accuracypfor discussion of this.

3. Scale Plate Calibration, New Scale Plate

If it is necessary to replace the silicon power regulator (DZl), or the
modules (M), thetxrelay should be recalibrated with a new scale plate.

The first step should be to insure that the knob is approximately vertical
for the midsc@le “time delay (.550 seconds for T2 and 1l.75 for T3). This
will locate (the calibration lines symmetrically around the scale plate.
After centering®and securely locking the knob on the rheostat shaft, new
calibration Xines may be marked on the scale plate. When scribing
calibration,dines for delays above .5 seconds, there should be a pause
offat least 3 seconds between readings. See section under Accuracy for
ddiscussion of this.

Breakdown Vol¥age for 48/125 V. D.C. Relays

Apply D.C.4voltage source with 10,000 ohm resistor in series with terminals L
and 6 with positive on 4. Measure the leakage current with a d-c milliammeter.
Start with 100 volts d.c. and increase voltage until current exceeds 0.25
milliamps and starts to increase rapidly. Do not exceed 3 MA. The voltage at
which' current exceeds .25 MA should be between 60 arni 240 volts. Repeat the
same test for terminals 5 and 6, except connect positive to terminal 5.

-15-



Leakage Current for 250 V. D.C. Relays

The same test as above except breakdown voltage should be between 320 and 43O
volts.

Renewal Parts

Repair work can be done most satisfactorily at the factory. However, inter-
changeable parts can be furnished to customers who are equipped fonfdoimg repair
work. When ordering parts, always give the complete nameplate data.

INTERNAL SCHEMATIC
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Fig. 1 Internal Schematic of the Type KDTG Relay.
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Fig. 4 Timer Test Connection Circuit for the Type KDTG Relay
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TIME DELAY IN PERCENT OF
TIME DELAY AT 25° CENTIGRADE
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Fig. 5 Timing Variation with Temperature for the Type KDTG Relay.
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bridge is used lor mUthLH: the adgustanle stationary contact
hOdeﬂQo The statlco-ziy contocel hotgdin® ic hold in pou;txoq by a
spring tyvpe clanwy, Thc spring adjustey is leoecated oun the underside
of the bridge and 1s atteched tomthegmoving coutact arm by a spircl
spring The spring adjusivzr isledse held in place by a spring typ=2
clamp. With the contzcts closed bhe electrical conne cvion 1s mace
threugh the stalionoy con@c. W housing clamp, to the moving contacl,
through the spiral snringee Wi to fhe spring adjuster clgmp. &
Polarizing Network

The pelarizing ugilow is dosigned co that a polarizing voltage
and & polarizing curriwt = poth be applicd to the operating unit
either independentliy e €irmultancously wilthout one aeffecting thoe
other., Encrgy frofitni¥cureoni peolarizing source 1g introduced by
means of an afr gap Theni orreocr while the encrgy from the voltage
pclarizing circyd® 3 zynliz=d Jdircetly to the voltage circult.
Assoclate capncirons, reaziors, ¢ reglstors serve g impedance
balancling elempep ™ ol 2 pridce typs networl, ' :

-t

Timing Clrcul tas’ |

Edehgof gthe two timing units is an gncapsulated module thet
-consistszmlfen R-C timing circuit,-a zener diode for voltage sensing,
and a trauslstorized 2p1lifying 01““ uit.
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Teicprone Relays

The telephone relay units 71, Th2, TA3 are fast opercte tynpes.
In thege relays an electronnguet attracts a right ang czle iron
bracket which In turit operaves a sel of mzle and breav eontacts.

Puls 1.4“[8 rqu ();A' v

Pulsing transioriizr is desirned to operategond the impulse
from the initial build up ol current in the tripodns circuit., The
low resistance prjmary vinding of the transfoter is connected
in series with tripping cizculit., The seconddRy O transformer
is cornnectecd to the operation indicazters oW Zone 1, 2, and 3.
Selection of the proper opcretion indicat@iy,is controlled by timer
contacts TAZ, and TA3.

Rloclawg_gjoﬂcs

Dicdes D1, D2, and DI cryo madin pover silicon type rectiflers,
Diode D1 1s connuzcled acroos the goeilgel the T reloy.  JTts funcition
is to p”ow*ﬁr a path for dlssipstlen of the transient energy
released by the coll after any LINLLE ceontacts controlling its
ope*atlon opens. Dioday DZ and” P/ I'uncticn in a simdllar manner
across the tzlechone reclavsgToid e T3Ix, located 1n the KDXNG-relays.

L]
Operation Indicator Ur Q) . ¥

. Three cperetion ludllgator unlite arc used to indicate in which
‘zone ol p‘~11935 0 thogl et cecourved, 221 indicator is located in
the urper lefi-hang croa®, Z2 in the lower lefi-houd corner, and
Z3 in the lowsr cigrg het ccriitr.  The opceration indicator unlit
s 2 £m211 a-¢ opeda bt clapner typ2 dovice. A magnatic armature
1s 2% tracted to W woor 2 core upen energization of the univ.
During this opexaltieon. tus 12 ‘T3 on the erizaturce defllect a spring
locateZ on the fMfroat of the uniit wnich ellove the cperaticn
indizator targotyaf dro.. Tre target is resct frem the outside of

2 caso by @ pan rod lozaited at the bottom of the cover,

ContzetBuiteh Uiy (CS)

Thnafd-g cortzctor switch 1s a small c1zmoer—type‘device similar
in appcaragce to the opervation indicators and 1s located in the
upper right hand corner. A magnetic ar ~AtuLb, to which leaf-spring
mounvedgccontacts are attached, 1is aLtruﬂucﬁ to the mzgnetic core
upon eu:rg;(ation o the switen., Whan the swi tc% closes, the
mowlngs contaais bridgss Lwo statiorary contacts, completing the trip
elxcuit to seal in around the contacts of the ope;hting units 1in
the systenm.and o ”LIVJVL then frow carrying all of the current,

Qhe froat spring providces re:tz:int for the armature and thus
controls the plckup of the switech.
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Time Unit Oporatiion
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The RC timing imuye 3 cdelivers en in cz_aanqﬁ
voltage to the sens ede (Dr2). DZs breuks doun &t
approximately €30 o ned veltace which 1o supplicd by
the voliage regulzt olo DZ, tho rate of veoltuge rise
is determaived by th = (T2 ox» DIT3) in series with timing
capaclitor., Therclo eatzl setiing of T2 or U3 direclly
detcrinines the tota vy Tor Z2 and Z3 respecuvively es
showr. on Figure 4, .
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I.L., L41-497
(1) tiominzl Soluving
" The first time dzley, es peasurcd vwith the test clrcuid wiadn
in Pigure 6 tzken at 25°C, and ratcd voltaoe (U3, 125, or @2504V.D.C.),
will ve within ¥ 37,
(2} Cormsecubive Timinrs
I conscentive Lin. ~hecks are wrde at eny pivengsctting, the
re: a4 Qecreoasse,  This change of tine Celay 188duUe_to the
. "volvage® recovery"” of tho timing capccitor.  Vollar@ylecovery 1s
: a characteristic which 21l carocitor: possess; 6/ Ras beeon minimized
by the selecidon. of thoe tinming cupseliior 1n the rmodble.  The anount
: of change in tine 7 dopenan un povisze, e duratlon of
: capacitor ousch~5c e ol If & paugse) of at least 3
seconds 1s observad TETeN LGing the @imdns will repcat
consistﬂnt73, co that the teisl sproand beluyoen Lho highest ana
lovest readirgs will bo no more thon 20408 the settlng,.  If timings
are repcated, the deercase in ting Cgla¥yl u¥ll be batucen 30 and
B . —_—
4 in most cghzu. In no case uill thig delrcacse e more thuin 5o
of tiie sctbing c
3) upplg Voltanc
. Changes on supply volizee, Bgtreen 8507 and 1100 of nominzl,
; causc time celay varictione of oo, fore than 5 milliscconds for
; settings of .5 sceonds or Jes?f and no more then ¥ 1% for scttings
U e above .5 scconde.
* B
(4) Awbient Teryereiurs ‘ -
Changes in ambient gASmocraturs cause chanzes In time delay.
This variation In time Gacdoy i a Clircct function of cavacliiance
change with temperedured Typical verictlon of time delay with
temperature 1s shown &Gl Figure 7.
The vnaractcristio;
The char@ctariaslics of various clementc ol the timer arce as
followa: ' '
. . L8 volts 125 Voltet 250 Volts
) - DC DC DC
.TA3 &"@L2 Relay Unrts 2000 ohm 2000 ohu 2000 ohmn

TL RelaywUait ,
RT Resistor
RT1 hasiator
DZ1 Zern=r Dic
RER Prhoustat
Ril3 Rheostat

)

ohm
ohim
O onhm
30 volts
Adjustzhle
AOJ ustable
-6-

750
350

de

Nl e e

750 chn
2000 orm
1180 oblim

hreavionn

0-40,C00

0-100,0

0o
J oh

~

U

ohmn
onm
ol

750
6300
30G0

10 watt

Yoo -
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.250

IJLOCK{“ , 2, D3

The diode D1 is tyue 5. Tt iz a2 Jou power sllicor
recltificr. It has .75 avjo: aXimn currcnt rating at 508C,
max. Wm Ieverse curroent ot ralaed prﬁk invevese voltoee o 300 volts
Is  mdcrommpercs at S0°CG. A VULL:;o Grop et 1 amp lnstent-
ar. - at 25°C volis ig lecs thon 1 volt,  Thne Diodes D2 -afdd D3
a:.  Lpe 11539 for 4O V. DG relovs ani e IN10S5# T 0 185 and
25C Y, D.C. relays. Tne INI0Y, dicds de ¢ low polgredl licon
rectifier, It has .75 awvercs msxinvn current rating @0 35°C,
maxinmum roverse curvent at ratcd perit Inverse voltligevofl 500 volt
1s "10 micrcumperes &t 25°C.  Forward voltase drop et 1 amp N
instantensons is 1 volt at 25°C.
Tripping Circult

The cont-ctor switch hes & paat oty of 1 ampcre., The
burden ol thes tripplng cirenit cov ol the d-c recsiatznce of
the contactor switch cnd e prin tlegd pulsing transforoer,
and 1s equal to .6/ ol do resint S ouvzut on 0f thie
pulsing ty»anslorsr 1@;&*‘“'3 Gt ol change of currcent which
depends on 1'1011ca snce ol tho tripWe-Npath, 1t is reconaonded thot
the inductance of tho txipziv pe@hi o- clireuite with & anpeoies of
final currcat should noi ecxceod Grve.  For lerper finzl
currcnts, the indecinncs Jinmltid is muceh highorr. sunlly
the inductance of a2 typical LArW; 11 varics betvesn 020 and

Henrys., The tripping cired Lol
by ‘less than 100 ohms of Bacd ros
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There are no setting:

relay should not be shunted

ERY - S s P RN ) o~ +“ K] [P T U S 2,
Proper tifiz delay is sclecied by turnirs thoe wobs tat
Yy - sIT Y . -y il L 2 . 42 s 7 enaa 2 ~ NN 1 < Y
RHZ and N3 to $lLg desired selting, 2Zonc 2 Limoe chould $
T ¢

I 45 pbrali o
2 d vt e i Y 4 de o~
U

chnidng relay centacio iv
'ed, This will shorten

set icss thadl Zonc 3
esult irn§thefautctz , S

ayS be in: momonbarily
the life o7~ vo

Vo

Vs

)

itehbosvd pancls or thelr
T . lount the relay
leg cn the Tlange for

" The relays should ve noun
egivalent in a 1ovjtion f
verbically {

8

r

semi-flush rear nmodnting stud or studs
for projection mouuting ,*tnq“a mountirs stud or the mounting

Scrovs for stcel panel noxxtlx;. Tne terninal studs may be easily
removed or Incerted by Tocking tvwinuts con the stud and then turnio

the pz‘opcr nut with a " cnch.,
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3.L. L)-h97

For detalled 7T Cose Infovonticn, refer to I.I. H1-076.

. RN
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The prop=y adjusunicnt:s to insuvwve correct operation of this

relay has boen mad& at the feetory and shou net be disturbad after
_receipt by the cuztcmor., Iid not raszve the v L2 en the RH2 and
RH3 rncout,uJ ur.less the rhcostatS'awe to be @ laced as this will

upset thercey cslibration

Qircptional Unit

\

Using test circuit shown on Figure &, maife, oYlowin

1. Coanct Gzp  The gep ‘betveen stetionzry en
with relay in the ae— narnized poml thon should De
nppiOYLﬂ tely .093."

tine velizoe U8 @g1o pass 0,60 amp through
t r’n)ll‘c’ 1 2

-
v .

a, 8. DirSdmaens! unit contachts should
Just c]os . Lovoltagy e Wuoll, curreont for 3 amp
A.C, 60° lacgi c the voltdos, throush tersinals

4
Directliconal unit contact&enould just close,

3. SPUILOU' Torqgue Scttipy vellcge to zerc, pass G0 amperes
cog inals 9, 8, Therc should be

3
{fR.C. curvens thr~u#n e
(]
. no spuriocus clozimg Lorguc.

5
Tiimzr Unit

A timing check at vagigus sotitings 1s recommended using test
circuit of Figure 6.

Contuctor Switch

wd

1 and 10 w !
It i;hon“u

Energize the%¢ontzctor switchi botueern
sufficient curngcni ®o picic us the CODtLCtJ‘
occur beiuwecn Whe 1.0 and 1.2 amp D.C.

Operation Tadlcator Testl

Frnérgg - =%the pulsing transforiner vetween tersic2ls 1 and 10
with Gu7 amw""ﬁ' of D.C. current suddenly aponlicd. The operatlion
ey closing the reset switceh,

indicatoggficrved "1 shovld operate af
It will not opdrzte when current 1is
arm2ture of T4A2 relay manually, and
indlczatlor maried "2" sphould cporate. SRV :
elosed - operaetion indicator marked "3 should oper

. . _ 8.







I.L. h1-hgy
& All contacts shoizk e cucanaed periodically, A coutdct
: burnisher SZI82A8361101 ir recormended for this purponc. Wagusc
3 of abrasgive materin’ s cleandng cocnlzets is nol reccommended,
1 bccauae of the danger of enbhoedding small particles in the fece
of the soft silver and thus impairing the contsct,
; CALTBRATICN
o Use the following proccaure for calibrating Phe ]LlJy if the
relay has been talken apart for repaeirs or the adqjustients have been

* disturvced., This procedurce should noet pc useawn¥ess it is
. . apparent that the rélay is not in proper wolgin® order (Sec

"Acceptance Checlk"),
I. Insulation Test

l. Place jumpers across ell) diedes.

b e e e i

© 2. YConnect terminzls into 6LTesdnz groups.

i
o Group 1 - 1, 1@, 20
} Group 2 - 4, 5
R Group 3 - 6, 7 :
: Group 4 - 8, 9
~ A~ ~—
A Ny Group 5 - 11, 124 13, ¥, 17
; Group 6 - 14, 15 . )
' Group 7 - 18, ¢ £
3. Apply 1000 voltgh.O0 cos for one sccond Trom Group 5 to
Group 6. Apply 2030 volis a.c., 60 cps for oo second
/
from all gioups, and fron ground to grovp, &s notcd above,
. /’-’
Directional Unit R e
D >
| A. Shaft CleaPance Adjustmont o
The Ggeor bearding screw qhou 4 be sceroved down until thoro
' ‘ Isfapprox-imately CU5 clearaiice bovvicen 1V and the toy o0
' thefshaft veariang. ‘The upger pin bearirng shoula thern b
securely lockad. in position with the lock nut.
Bud Contact Gap Adjustiont .
. d . 1
The spring type p“C?“UrL cla rp holding the stationary
‘ contact in position should not be loosecned to make neceusary
i gap adjustmornts thh roving contact In the opencd position,
] P, l.e., agalust rzﬁht liand stop on bridge, scrcw in stzilonar
) contaot.unti coll contacus Just mziie. Then screw the
- ’ stationary contact away from the moving contact 3 turas for
] e a contact gap of .093."
by . .
'4 \ . “9'
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I.L, L1-hot

Ericdge Adjustirent

Screw out toth nos located in the front par®
of L=ec clectromn: ra&s possible. Apply H anmnps
Ceisrwianals 6 cesurd with high resistzance

© oeler (st e shi/volt) voltzge acress theé” two
Lo, wnals of the locnted on the LK., si®_rear view).
Adjust the resist 04 next to the uppow terininals
and mounted across the relay freme) until volimetl®T recading
is minimum. - It should be lesz than 0.6 volif.
Sensitlivity Adjustment
Jumper terriin=ls 7 and @ cng peas 0.58 ampo¥es o a.c current

in terminal 6 out termiiinl 8. Adjust @he $piral spring by
rotating the spring adjuster which igmlogatcd on the
underside of the bkridgs until the congaets just close. The
spring type clawp holdir:; the sprthg @djuster should not be
loosened to nzlke the adjustment., Reebacl: pickup 4 times to
see that the contact closes wiluMfm55 - .65 amperes and no
friction is present,

b

Adjustable Reactor Adjiusien®t

Energize relay with 120 _volfs|&.c. across

<
5 and with 5 amperes of ZncWweurrent throush

and 8 observing polar@iyfas per Interasl wirati

current should lead Molfe e by 30°, Adjust tho adjustalle
reactor, locatecd in _the At Tdust above the cylinder unilt,
uctil the contects Jule, clusc.’ Set curecut for 3.0 amps €0°
lagging the voltage ', freduce voltage to 1 volt, the cylinder
unLt contacte shfu-w@ clcse.  (This is the maximus torgue

angle settin;y.

Plug Adjustasnyg

1. Screw @n poth plugs as fer as possible.

3 ’ .
2. ShoFthcul voitlaze Zipul ter:inals & and 5. »
3. #Momen®ta1ily pass 80 amps of a.c, current through
- peraincls 8 andg ¢ only and observe the cortacts. The-
cyMnder unit necd not be cooled during initial rough

adjustmont, but the unitv should not be hot when final
adjustrcnt is nade,

4," when relazy contacte close to the leflt, screw out the
J )
right hand pluz uvuntil spurlious torque 1s res

5¢ When spurlous torque is in the contact opening, dirsction
(to the rignt) so that COdtc ts rcmain opeon, screv out
‘the left hond plug until spurlous torgue 1s in the
contact cloging dircction, then sciew the left hand plug
in until the spurlous torguc Jusi{ ovens the contactss

~-]10-






I.L. 41-497

6. Upon completioa of Lhe plug adjustueont, energize unit
< ) with 6C, 270, 20 zwpse. There should be no closisws;
torgue,

€S fiest (R.H. Ton)

‘.

? Cnecl contoct gap.  Tv should be 5/60" + 0 - /64",
Piclkk up rmustv not ke Jess than 1.0 anp d.c. nor gre@er than
1.2 amperces suldenly appiled. To incrcasc plichup getirrent,
bend the springs out, or avwy {rom the covergm T, decrease
the pickup curiant, bond the springs toward hepeover.

PO

! ‘ Operation Indleator Test
! ' 1., Enorgize €S with 0.5 anp d.c. guregnt through a $.P.S.T
awiteh, After switch is cloncdWlhe top left hand
andt with terget mzrked "1 ghdwlT operate.  To
Increasc or aoercase 0.7 piCkw, “duu:i the 4p“ing
the sana way 25 for C.S. dgseribed above. Repeet
the plekup chaclt of thémdnicdtor five timcb.

2. Blocl tcicphiore rolay M- elosed. Energize CS agzain
thrody the switeh, Uho™Xcuor lelt hany it marced
"2" should oporite gm Ajust spriu; A necessary for
corrcct pilclup,

(: ) . 3. Block telephode gelays ThA2 ond 9403 closed., Ensrgicze
CS apaln threuMd the switceh., The lower right hand
und i marked "I Should opercie, Adjust spring ir

. neccssary Igrmeorr-cet pickup.
It should to AB8iaed thet 1f polarity of the d.c. supply
has boen mevapefi, on the first try operation indicztor
may opcrate e inuch ]oucr cerrent, Hence, operate the
permuionzl Ihwdicevors sceveral times beflfore making finzl
adjus torant N The sume mey bte tree LT the opoka ation.l
Indicapdr W@ nol becn oncraied for & long oo ~on the
firet rypit a2y p]fth &1 much lower curren.. Henc:,
try piu\:b SCVOrE 4 e

Timer bn1t~ , . “

Tr01b‘e Shootb!

— e e

USe tne following procodure to 1ocats the source of troible
if the timer 1o not operating properly.

-
y
1. Apply ratod voltags bothieen relay tervinzls 14 and 15
and choele T1 contact operatlon,

g: 2. Chzclt refercrce voltag2 circuit., This is done by

- moaszuring vo,tﬂ'ﬂ across zanar dlode D71 mounted in the
front on 5, large metal bracket betweon the CS and 0l-Zor
1 units, 7“his voltage should be zero bofcre Tl operate:
and boiwzen 27 1v1 j? volts d,c. afte“ T1 has opev,uﬁf.

“11- .
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Fovuard Voltupe Dirop

}(‘:)‘x 0.5 arinn C‘L.C, 1 D Bl D
connocied to terairal 30 end niiative Oli
on 11 for D3.

Measure velias: roxs 16-1% for Mt across 16-11
D3. It shouli noL be rore “than 1.2 velt

Leakipe Corrent fon

ApLly 250 vels
terminels 11 and
curerer b with o &-
Reverse polnoitios
Repoat the ahove
to 13.

Leckage Current. fov

The: same teoot o2

b LA NG

1854251 -
LOTCH02

1858516

471189
471160

1850532
ture 1854171

arle wiowith Tempeora
. 8. Dircctional Uniy Test Circult 185A531 -
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T\MER CONTROL "CIRCUIT FOR KRT RELAY — |
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MILLISECONDS TO CLOSE CONTACT
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© WESTINGAGUSE ELFCTRIC fTC}RP{?R,&HGﬁ‘

NEWARK, N.J.

CURVE NU 171123

TYPICAL, TIME - CURRENT
CURVES\OF CURRENT

POL'ARIZED DIRECTIONAL

UNIT “¢KRT RELAY)

(Ir) CURRENTS APPLIED
IN PHASE ’
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OPERATING ( Io) AND POLARIZING
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MILLISECONDS TO GLOSE CONTACT
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TYPICAL TIME- CURRENT
CURVES\OF*VOLTAGE
POLARIZED DIRECTIONAL
UNITX(KRT RELAY)
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DATES

NEWARK, N. J., U.S.A.

Y

HIRECTIONAL UNIT

_DIVISION,

ot =
co“mc‘ifou FOR

P

v
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TO LIGHT

ARDICATING
CIRCUIT

VARIABLE
- AUTOTRANSFORMER
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PANEL LOCATION — PANEL CUTOUT & DRILLING

3
FOR SEMI-FLUSH MTG.
oascufon NTS _ , y

T £
&
'-(——— 19
!
|
S
e l7‘§
o
>

DIA. 20 HOLES
OR CUTOUT

+ 190-32 SCREW

TOOTHED
LOCKWASHER
PANEL

CASE

“1 SPACERS FOR
THIN PANELS

~ 184SCREW

16 (FORNTHICK
PAMEL US
?gla STU

" % .150-32 SCREW

| FOR THICK PANEL
j USE .190-32 STUD

QUTLINE & DRILLING FOR RELAY CASE TYPE FT 42

WESTINGHOUSE ELECTRIC CORPORATION - RELAY - INSTRUMENT DIVISION - NEWARK, N. J., U.S.A.

TERMINAL AND
MOURTING DETAILS

EUTOUT FOR PRAJECTION TG 028
(FeonT wiEwy 4100 |ro. 5 707205

TILVIE PRESS. INC., BROOKLYN 17, N.Y. STOCK NO. 640








