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Fig. 3 Module 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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Fig. 5 Timing Variation with Temperature for the Type KDTG Relay.
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Fig. 6 Distance Unit Test Circuit for Type KDTG Relay.
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The electromagnet hoo Lvo series-conneccted polariz
mounted dianetﬁ!icaliy oprocite onz ancther; two magn
plugo; clipe, and

per ans lowsy adducting plus
@)

The locaty ﬁ“”“ are uzed t ach.cfﬂls position the
bearing, W' €h is mountz=d on the framo, with respegl Le
Thege ket tromagnct

pin beari:r., which is threoaded
is seccured to the frame by four nmounting

into i,c b“ idge.
scrcws.,

onsists of a spJ“ 1
uminum cylinder ac
The shalt &HaS
'L rices bpailyeo:n

The moving ele
contact carrying nc
molded hub vihich nhol

tro

bottomn Jeiel bburlng&. The snal
bearing ana the upgecr pin bearing willh thegelinder
alr gap pOlm?ﬁ by the elzoctromagnet and the/ainetic

ured Lo thoe

The bridge C ¢
mounting s@rews. In adliticoy ito hod@hemo\thc

Voltage Rerulator

-— T e T

Voltace regpulaetor is a silicon zener tyoe diode,
a eonstant voltaze reference for timing circuils.

-2-

tvwo locatiag

g co¥is

C ﬁdjumting
pins,
rower pin

the upper

spring, a

CluLllC’d LO e
youmovable top and
botton pin
rovating

corc.

in an

electigomacnst and frawme by two
Uupper pin bcarin”, the

It provides

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.






I.L. L1-497

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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nnce :
e Liorn LU cxes its coutects to peranigd
tripping for g .3 foults in the dircction of tha pruuﬁvtv’ line
and opz2ns its ¢ nacts to bleris tyipping for ground fdules located
behlnd the rele; and Ter al. phzxee feults ol invelWins, ground.
Uporioccurrence of a single ‘aulit ongbhl pvm.qcv’:d
11nv, the retio discrimirs reley (WD) and the
directlional unit (D) cics e iteets to opegeug he UT telephon:
relay which starte the tinze operstion. I” Lne sthgle phace to
ground fault 1z Joceted in Zouz 1, the reuctsynzOlilt operation
completes the trippin; cilrcuic and tho bulld fLDNe! tripping curreny
through the pririry of the pulsing tronosloratg wlll cperate tic
pclu_ion indicator for Zone 1. 17 the et J% loenitcd in the
seced or third “ter presev tingg dedzys, the telephono
relays, TAZ2 and swifteh the rea@NeH™ thz recactance unit
to & Z2-reech &n Lo & Zi-reccherefpoetively,  Simvltinncsou
with switci*ng Thz end 703 sel™ap the Zone 2 and Zone 3
operation indicators proper 1nalea L8en,
Time Unit Oporatiion

There are two RC timing gedccl@iifs, co:.c lor each zone,

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, .

When capzciier@pchu roos

C to the value B DZ2 breaks
down to previds Lasg cdrive Jor tranzi causing it to
conduet, FEmiltheowmelrront ¢ T2 providsa: Grive for traniisto:
TR1. Transisfod @il encrgici cuvput ooy,

; ting of elthzr the

Resettirg Of Blic/timzr is dnitiated by, ti resel
ration diecrimir..cor or dircctionzi i

Ci v IERISTICS

)

The KRT rclay is izble in 48, 125, and 250 V. de. rating.
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[

Dirégtior»1 Un

The dircction2l unit is desiecno:
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The volteg

oclrentt has ratirs of 245 V., ALC, o,
203 volts A.C. f » 30 gseeonit and 120 volte c.e. cont "ﬁwo\-. Theo
short tim> rativy ol Lhe curizvt pelorizing clrcuit is nahnm-h
200 aip. The o\-raiﬂrg windivg, hno ont scceond Jthlnv of 150 anpere
operating time of ino Ciractlionnl unli is shown on \rc° L anad 5.
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Zonc 2: 0.1 sec¢, - S€G.

zZone 3: 0.5 s=o. 0 sec.
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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 -

PO

v
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I.L. hi-bgy . 7

.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

Settings
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ct
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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.,

-7~
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3.L. L)-h97

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

. RN
;\I‘I‘ IA JOLI

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'







Ks'&i*-jm»‘

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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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








