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TYPE CH-.3 THlt.E2; PHASE 
PO"\'IER DIREC'I'ImJAL RELAY 

CAUTIOr� Before putting relays into service, re;y,ove all blocking which may 
have been inserted for� the purpose of se curint:; the parts during shipment. 
Hake sure that all rr.oving parts operate freely , inspect the contacts to see 
that they are clean and close properly. Operate the relay to check the 
settin.��s and electrical cormections. 

APPLICA'IIO?-I 

The type CH-3 relay is a three phase induction type three element power 
directional relay. 

used 
used 

Tf1..is relay is used to obtain directional discrimination and is usually 
for reverse poi·r&r protection. For this application a tirrJ.ng relay is 
in conj,_mction >r.ith the tYFe CH-3 rE1:1y. 

CONSTTIVCTIO:J AX:D OPEHATIO:! 

'l'he type CH-.3 relay consists of three directional elerr,ents and t"Tt.-o 
indicating contactor s;·.d. tches. 

Direct1�n�l Ele�ent 

Each of these e1er:cents is an induction dlsc type ele:c.ent ope::-ating on 
current ar..d volt:>..;-;;. T1·.'0 of the eJ e:�\";,:.ts are .r::om:tec en or?osi te sides cf 
tho lc·,,;or rotating disc. The third el0.;1ent cmd a pcrrr,anenb I!'B.gnet are mounted 
on opf:osite sides of the upper disc. The tvKJ discs are motmted on a ccrr::on 
vertical shaft -v:hich is supported on the lo>·..-er end by a steel ball- bearing 
riding bebreen the concave sapphire jev:8l surfaces, and on the upper end by a 
staiP�ess steel pin. The lo>·mr disc of the type CH-.3 relay has a projecting 
stop on the right hand side which hits against a screw in the eler:tent fra;,,e to 
lirr,it the disc travel. Tv/0 separate holes are provided for the stop scrm'i'. 

'Ihe t11o lorrar poles of each ele::nent are energized by current and the upper 
poles by potential. The fllLxes are produced by connecting tw-o electrical quanti­
ties which cnuse rotation of the disc in a c..irection depending upon the phase 
angle bet vreen the current and voltage. As power reverses, the current in the 
elements reverse while the voltaee remains fixed. Thus a directional torqus in 
obtained. 

The moving contact consists of a rit;id counter-ucighted are fastened to an 
in::mlated section of the shaft between the h;o discs. A leaf spring is fastened 
to the shaft end of the am 'With a silver contact attached to the free end of 
the leaf spring . ��'1-ten the r::oving contacts strika the stationary contacts, the 
spring deflects to provide the required contact follm'l. The electrical cormaction 
is t;;J.de fron the rr.cving contact thru the arrr.. and spir·al spring. One e�1d of the 
spring is fastened to the am, and the other end to a slotted spring adjuster disc 
which in turn fastens to the element fra�s. 

Y.IESTINGHOUSE ELECTRIC COR.FORATION 

REU.Y DE?ART.HENT :;-.rs�·UG.K, N • J . 
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The stationary contact consists of hm right angle brackets fastened 
to the element thru a Hicarta insulated block.- Contact scre;.TS project thru 
the outer end of the bracket. A stop on the right hand side of the loviGr 
disc provides a limited travel of the contacts. 

Indicating Contactor SwitcQ 

The d-e indicating contactor switch is a sw�ll clapper type device. A 

magnetic an:1.ature, to >-rhich leaf-spring mounted contacts are attached, is 
attracted to the magnetic core upon energization of the S�Qtch. M1en the 
switch closes the moving contacts bridge two stationary contacts, completing 
the trip circuit. Also during this operation two fingers on the armature 
deflect a spring located on the front of the s1'litch, which allo-vm the operation 
indicator target to drop. 

The front spring, in addition to holding the target, provides restraint 
for the armature and thus controls the pickup value� the sv'li.tch. 

CHARACTERISTICS 

The type CH-3 is rated at 5 &�peres, 70 volts, 60 cycles. The current 
coils have a continuous rating of 5 amperes and a one second rating of 140 
amperes. The continuous rating of the voltage coil is 110% of the rated voltage. 

The three phase minin�� pick-up of the type CH-3 relay is 8 milliamperes 
at 70 volts or 1.6 amperes at one volt. The single phase pick-up currents are 
three times the three phase currents. 

The relay has wattmeter characteristics and has its maximw� torque when 
the current in the relay current coilc'. and the voltage across the relay potential 
coil are in phase. 

The relay has wattmeter tharacteristics and has its ID�mum torque at unity 
power factor, or as a var relay with maximum torque at current lagging 90°. 

Trip Circuit 

The relay�contacts will safely close 30 awperes at 250 volts d-e and the 
seal-in contacts of the indicating contactor S\dtches will safely carry this 
current long enough to trip a circuit breaker. 

The indicating contactor s\'litch has t'\'ro taps that provide a pickup setting 
of 0.2- or 2 &�peres. To change taps requires corillecting the lead located in 
front of the tap block to desired setting by means of a screw connection. 

Trip Circuit Constants 

Contact or S1d tch 

0.2 ampere tap 6.5 ohms d-e resistance 

2.0 ampere tap -- 0.15 ohms d-e resistance. 
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The rel!:'y3 s!"!:.�u.ld be r.;o,mced on w.litcl:"uoc.:;:cl p:o::::..-=l.s or. th�iT eq,uiv2.1e::::..t 
·in a lo:::fltior� i'::::ee frc.-n di::-t.J T".18i"lf:.1.cr0, e;�;cG3siv-:! vib.!"atjonJ e.r:d h�8.t. Eount:. 
the relc.:,r vert.ice.l.ly be: rr:�un:.; o::..� th� fc:..;r L:Yurrcin.::; holes on the fle.ns . .:! io"-" ccl:'.i• 
flush t:::mntin.s or by r:.�s.ns or t1D rec:r n:on:1�ine stud or st1.vi:: fo::t proj8cticn 
mountinz. Eith2r a. :;:.:o•::.ntins stx.O. cr t1:� r:cu::.1Gin.;: rc:c0�;s t:s.y b� utilizc.J.. fo1· 
grou.'1d.ing tb.--:! :reley. Th:;; e l<Jct�ic ::.l cor.:;=::cti(;::!J r!'..2:J 'b3 r.:e.d.c dil·2ctly to t1::.3 
terminals by r..:�e.ns of SC1''2�iJ fo-: steal :p:r:'::l n:ount;ir<� o:- to tr_� t·�::-�insJ. ntuC..;J 
::f'ul"ninh2d v.it!.l th� r-:;lc,;r fo:: thic:: :p:::.r:.2l r::.otn:t.in:. T'!".:J t·::rtin�l s·cud.J 1.127 =� 

.'easily rc:m·JY:::.:J or in::>crt.cd. by lcckin.s t;ro nuts on tb ntud end tl:.:m tm•;;J.:!.nc; 
the prop'3r n•.l5� ;.:i·ch e ·,.;:�,·,;;nc::�. 

For dete,iled ?l' ccs� infcn:ation refe!." .to 

I 

.,. T . 
J. • J.J • 

The prop=r s.rlj1Dt:::8T'.ts to i::tsure co:r:::�:c'� oper;;;.tion o·? this role.y lv:.·,-e 
been m::.r:.;; e.-t tlle fe.:tory a.�d. shct.:.ld. not be d.isturc2-:. e;Zt::r- rzc-::ipt ";:;y th3 
custo.l:�r. !i' t!�e ed.j1J.3tr:-::nt.5 t.o.ve bsen clv:::;ed., th� r,::le:; tC�.}:2n &J?r..rt for 
repair� 1 o:r.• if it is d�� .. �s :red. to c:�?.c�� t£-2 e.:ljt�.Jt�3t:�� nt l--c�t:.l<:11� w.:�.l.�t��.::.r.:;� 
perioic:;; � th::: ir:.crt:-uctior-.. s b:::lo�-1 should. o�� :::'ollo-;;2cl. 

All, ccn.tE.cts s:r:.:..:�u]_d b� clea��=d p�:·icdi.�e.Jly. t� cc::.ts.ct b'.11"�-1:Ls£-_:::r E;#l82AFJ362.0l is reco::��e�ied !.,or t!lio :ptLTpG.se. Tl·:� �u3·� o:"'\ e:re,a i 're r��tor::.E-1 
for cJ.cs:.inz contsc.t2 is z:ot re�CL!:�t.L��Cl} "t·2c-e.1.w:::; o: t.b.� d.2:1.�r o: �i:���-�·.lcli:-:.-3 
small I'�-:. ... t:tcles irl t�� face o: t�-:� scft ail\'-2r e.n� ti:u�� i1:..;3irir:g .::1':.:: c.:v�t.s�t. 

1..;3.1 _, .. . .  .,. i .... ,_ .  ·;it.l..1 , . • ( .--. --� • .t. . ,.. .... � j- .... h·, Jo".u. ... ,\.L�-, l:.!.:� ·t,;.�p ,;.. 22.::"' ng GCTeW SO .... �1-S..\, ·very � ,,J-e � ..:..?.;;/ "�·'._' ...... ' .. 0 s\J..)_· ···- .. 1 

es.n b:: C.:!:ect�d. by ?:rcssi�s U!( e.rd dc;:n on the disc. T'.nia &djt:5·:::::Jr��- c:c.::1 c3st 
'-- r.�-.:7.:> ._., +·t' r"'1"' ..... d'""'"' ... 1..,. too ·c-c-,.lnrr s .... �.-·., ,,n·�{·J_ t').,, o.".> .. . ,� .;--;· J.,) r·p- T'r""·,·" &;�';; ..uot�._ ..;;;' I... .w.. -..:.-.:.. .l� . ._ .. ,J. ... tJ.�,. .. ._ • � C:_...._,._.J.. ... U -._.:.,::;:'f"f \.-wo. !.,....._ ..,J.:... .:..::..�..._,:: _( .. ".)_ �· �"·-•.1. -· :..,. �..1-,J 
e...�d tlr:=!'l Ce--::�ir::; up a ±·:re..:�tio:l of e. t1�n. <Ii.Z.,\T CP23 r.;r.;sr E: TA.:-;--·7."·f Tif ;,:.� .... \"1Z�G 
THIS AD�-JST��2��� SO .. �:5 1iO: 'l.'() D��l·L\GZ 'l'�{E IE/1...l1Il!GS. 1·1z:J:e ot1.�a t.r� J_·��:� :nlt �J� tL� 
top bee.rin3 scr·e-w is ticht. 

Adjt:.::r'c. th-� control :Jpl·ir:,s so ths.t tb.e cc-ZJ.·td:l.:.t �lc��;6 ic. t:.:: r:.�tl��J.� positiO:la 
Fs.ss 80 e>:r";'=:::·e.s th.:-"U t::.� series coil o:J" on3 o'Z til'.: .o::_Je:-at:Lrt;; elf.�:;-:�4ltS •,.:it·� tl:� 
potentie.l. co.tlc:. short circu.itc-5.. e:\d. note "r"-'1:-:;tl:�r tl:..: �l:..uc cz-:;�r·.3 in ·ei:::-;� 
directio:'l. I:' -:h� C.isc c1·e:;:;G, th:; cu:::.·:-er:t. tor.::_u2 £.:l.jl;.:;te:c r.c:.:!.'.J s:n.c·.;l/. '::::: 
llntil th� C����··'?..32! ce :.3e3 , 'l1l1iE:.: SCrt�;-"',.' is lo:.:t:.t.�i 'Jn t[!2 �t-tc:.1 ed.2�·� 0� �.!1::! 
�lectro-;:::.�r:.;t iror1 2.r�d. is s.··r3.ile.ble fr021 th� :.:-iS:rt h2-!1C!. sid.-:: of tl:.:t relC1;t (frolJt vieH). Fcepee.t t"o.is ,�b�}.;: on ell otbr el�:::�nt.s. 

J.djust tb�� cor!.t!�ol .S?rir:s so tr"'":��� tl1� l;=ft h2.:�:. :-�lsy ccnt�to �--!ilJ_ �t!3t 
close w�.th l volt e.:�::l 1.6 �;:er:?3 c.pg�:!J�cl tc .:-.ll tr..:-:-e sler:::::nt.3. 'l.'his c:"..:l be 
d.�ns ·by COlir.�ctir:g tt� tb.:":� :po·':.�:lt-i.:;.l co:i.J_;:; in p.s:.�allelJ E'�ri e.!.l thr�,� :1.1�:c·.::�t. 
coils :t:: o.�ries e.r:.i e,:-:::'�:/' l.ns '�..!.:lit :p:;�::?� J�e.��to:- c'-l::-:_"s:-rt £-:l:.! ·yo.1_t e.::! ir1 tb.� 
dir�ctio�1 i���:!..c.J.·teC. C:,r t[_::: r.��:::·�t�.- r::.:""1·:5. l\.ctu�:'.1�2.:r, :.-:: d;.::air-e5.1 t!l� rclr.y r�:�_:/· 

e �cr-=·,;:!.r:t�,--�:r ir:. tl::3 s1ot-:2'.J .. disc :-�. t::.:..z sp:.::·"5..r�.z� t:�lj-:_8t�:.r: 2.-r.:l "t-:.��r�:!.t�3 tr .. := eli:�., 
t� E�O' .. l�':. c�� ir:i�-�.::.:._ t3:_:;::;:-: of t:t� Cl;:._;:-!?.1 ::��rin_; e;s:;. 'C-3 ,r.:--�l:!C: s��t-.. th�.t 
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r:-:r-,� � ... 1. �::: �- 1--: ?.� • .  :�l r;+ �:.+-.Jo-:_·,_::.---_ . ..::'"' cr·.:�.) . .... .  ,.+ i·� "!.":�+ .so +r. -t "'") ".-.... ,- ..... :---�"' ·l·�r .J,._..�,...., -�- ..... .. ... . � -'-'- � - - _ _ _ , ... __ .,� .. ..... v f.• �- 'J u ...... -4 �· .. ..  :.:-V·---- -• ··.,,.-;J 

.00) ir:·.::::-:c:>:i cor;.t :.::: ::, c.:!_;��-:;� 0ion c::r;v·�·:; ,;:�:.::!. t::_J C'."!.:.c is &:?,.:J.ir..Jt t�J CtC) C:l ��-; 
rigb.t h: . .:1d si·:..� c:? t::�:! eJ.�·.::ct:'C2��:-=��t. �·>-� lo:E't 1'�-�=.i fitL:�ic::.:.:..:r co�t2 :·t i:J t�";.:::� 

· set rs fc:::.: to tr� l(;:fi., r:: p033i'h1e ��i-t.h tl.� 1-J.·;:�i<� . .:\(·ic;l! l:-3illC tt;.:_·:, t::·J r.�.c/1in3 
cont.e::t rc.cut r·e:�e;:t to th� 1·ic��d; h;:·.;:d cte.t:l.o;:::.:, .. y co:.o.tc.�t v:O.:m tL: r.Jl�-Y in 
enersi:z::d. v.itl-: '70 volt3 c:::l ze::ro £..:_):::·..::3. 

Connect th'J t!'.::::� po�-�ntiel ccdl<J :!.n p:-"..'2-llcl er:cl ell three cu;:-:;<Jrrt. coil:; 
in S ,.... .,.i.,� -f;..,.,,.,_..-.-�L ""··> t•," T'\r�·'·;:,r.:--{ , ., , ,...;.,.,,,,l-'- ••-i.;-�, "5 Volt�,., �o·-�.'1 n:�·::s 20 .., .. ,y;···-,·1 t'J.a. ._;_) • .  �---"-- U - .;....�_ .L ...... �-v-uv-'-·..1.. �--""""' ""·-'·t rt_ ..., _. ... .,) - .1. �-- ..: ... �4 ..... -.!. t...: � 
t£l.rcu�b tt� C'l!.:'r-:!:lC. ci:'.�Gl�i�t to OJ:;!l t.i'.·J l::ft h2,n-:J. colrt,c:ct. St:J-=.Jul_,v int�::::.1..:;.:r� 
th� ct·v:�·;mJ.; c�,d s-:::: tll::-.c t!-;-:l co:1t.::.::t� r:o not. cloJ.J tc· tl-:::1 1-:i'-�, 

Indice.tir:..s; Cc�tc:-:tc:· s�dtch (c0) - Clo.:;:: thSJ mc:iu rale�' cm1tr::tJ ar:d. p:::.so 
-;;-:u ... ?7.r..' ·c-:;;:;:.;·r·-,:,-�-c�-;-:.::-;.-::::1::-�.-r:�::: .-��.;--+�- ., ... �, .·.,... ci, ........ t ... +o clo·•,-> th--. co-.._"'., ... , ,.., � 6.'"' - _._ !....:. .., ._. • ....,. , ._ ....... .:.� ... v \.# ... .L. U :....o. J-.4 ..,�., i..t.l .L�1 -\.11.4. u u .J- _;,•_, J...i vc ... ..., v .....J '"'-..:. 

ICS. This vr.l-uOi o:7 cu:::.:c::;I:t; sl'".:x"-Ll cot bJ c:c.;::::.-��!r +,h:'n tt:-1 :r:·.?.:·ticuJ.c::. :r·::J 
settinz 'b:J:i.r.g u.s::;�1. Tl',:;; ir..Ct.icctc;:::· tr.,:::-::;--t .oh:J:JlG. C:Z.o:;? i':tC:•Jly. 

T'ae coi1.-!:",!l�t cc.:? :J!�.JulC� b3 c.yl�:.�c.��}.}2:-.-�·;ly .0-��7:' 1::�t,;;��.;c!n th:; br1(��:l;J3 L�.o .. , .. ,.:i.l\3 
corrt?.ct e.::-l:l tb.: r·C:jtt::t,�·�Jl--:: e;-t.�tio-�?�-t cc�1���:-�trJ. Tlr� b:=:ltl:::i.n.:; z::.:.c-; .. in.; CC�1��-� .. =.!G 
should. t':i'.�:!:., "::loth s i;E.-�iC::l::'Z"'J co::..,�::.::ts ci::·).Jj�['.:i..�cus ly . 

Repe.ir 1-Jo;.:·;;. cc:J be c1.Q::<� nl03t sc:-Cisfc.�tc=:.J..:,r c .. t ·t1:..3 f2�to:--y. Ro-::::.o:l.:l'·, 
inte:ccl:�:.:::;::::O:J:; y::::::ts ce.1� 1:·� f,..'.rnis::·:::l t,J tr..-� c\l-:;t,c:�.��·�; ':l:.o e-.��w £:�,_liJ::·:J: '1 :rc: .. ._. .. 

· doir\3 r.s�.c:.i1 .. we:--:�. r::-��1�1 c:-;��3rin:; p�:_� .. -�111 E:.l�;��t:. z:t't� tl�� c:;:�)l:::t3 r::·-=-�l.Jl�t:_:; 
cts.t-2.. 

of 

Watts 

60 25·55 

•. , . .  ,.. · e-���-��. 

1. 

Vo11; A::.·.�:!!.� s Wa.t·.tn 
..... . .... _... .......-.... -.... ... 

2.?. L-l. 

J.J.r.t of F:.c:u .. -::·:::::: 
...-·---------�----

I}��: :).·�i Jt �-O!l 
--� ........... __ .), ___ .. 

f�tel'"�?.l S-::C:.;::.:�.��lc of t�-::.�3 
CE·3 �ei.E-�r fer ?�-;.. .. cr.:·: p.::-�,.,J� 
Frot.L.:!c ���.c� 
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