
enuTION  Before  putting  relays    lnto    8ervlce,
remove  all    blocking which    ]]iay    have  been  ln-
8erted  for  the    puxpo8e  of    securing  the  parts
during  Shipment,      make    Sure  t;hat    all  moving
parts  operate  freely,    inspect  the  contacts  to
See  that  they   are  clean    aha  close    properly,
and  opel.ate  the    relay  to    check  the    BettlngB
and  electrical  connect].onB.

AppHcrmoN
The  type    HCRI)  relay    is    a    dual    polarized

overcurrent  relay  directlonally    contl.oiled by
a  high  speed  dlrectlonal  element.       It  18  used
to  d.1sconnect  t;I.ansmiBslon  and  feeder  cll.cults
when the  current    through  them    exceeds  a pre-
determined  value  +n  t;he  tl.lpping  direction.

The  type`  HCRI)  I.elay  can  be    polar.1zed.from  a
pot;ential.  source,     from  a  local  gI.ound  current;
8ciurce,   or'  fran  both  slmultaneouBly.

CONSTRUCTION ANI)  OREATION
Tbe  relay  conslstB  of  a    type  C0  ovel'curr'ent

element,  a  type  H  directional  element;,     a  con-
tactop  switch,     a;`ixlllary  switches,    operat;ion
indicators,   and.1n  some ca.Bea  an  instantaneous
trip  a.ttachmept.

Overcurrent  Element

This  element  18  an  lnductlon-dlgc    type  ele-
ment  operat;ing. pn overcurrenb.      tphe lnductlon
disc  18!   a thin   four-inch   diameter    alurfuun
:dl8c  mounted.    on  a  vertical.  8haft'.       The.'shaft;
1s  supported  on  the  lower    endby  a  steel ball
bearing riding between    concave=  Eiapphll.e  Jewel
atil'faceEr,   arld.  on the    upper` end..by .a stainle88
a:t;eel  pin.            I

The-+.mo,vlng  coritact: iB  aA Bnall    Bll`veF   heml-

SUPERSEDES; I. I:t~ 4I-433A\
#Don<ofo&changed,fiomi mper8eded ig8uo.

•phero  fastened    on  the    end  of  an  am.        The
other  end  of   thl8    amlB    claped    to  an  ln-
aulated  Beet;1ctn  of  the    disc  Shaft  ln  the  non-
geared  type  relays,    or  t;a  an    aurlllary  Shaft
geare.a  to  the  disc  shaft    in    the    Seared  type
relays.         The  electrical  connect;ion    ls    made
from    the    moving    contact    thin    the  arm    and
Bplral  8PI.ing.         One  end    of    the    spring    ls
fastened    to    the    arm,.     andthe    other    to  a
slotted  spring    adjuEter  disc    which    ln    turn
fa.£tens  to  the  element  frame.

The  stationary  contact  a.s8embly    conslst8  of
a  allver  contact  attached  to  the free  end  of  a
lead spring.        ml8  Spring  18    fastened    to  a
Mlcal.ta    block    and    mounted    on    the    element
fl.ame.       A  Small  set  screw  pe.rfut;a  the  adjust-
ment  of  contact  follow.         When  double  trip  18
required,     another  leaf  Bprlng    is  mounted    on
the  Mlcata    block  and    a  double    contact      ls
mounted  on  the`   rlgld  moving    am.         Then  the
scat;lonary  contact    set;  screws.permit    adjust-
meat  so  that  t)oth  circuits  will  be  made  8iml-
taneously.

The  moving disc    is  rot;ated by    an    electro-
magnet  ln  the    rear  and  daxped    by  a  permanent
magnet  in  t;he  front.    The  opel.atlng    torque  ls
obtained  by  the    clrcult  al.rangement    shown  in
Figul.e  1.         The  maTh    pole  coil  of  t;he    I.elay
act;a  as  a transformer  and  induces  a voltage  ln
a  secondary  coil.     Current;  from  thl8  secondary
coil flows  through    the  upper    pole    coils  and
thus:.   produces    torque    on    the    disc    by   the
reaction  between  the      flu]ces  of' the  upper  and
lower  poles.

I)1rect±onal  Element

A' `8mall  tran8formep   causes, a   large  Current
to    flow,1n   a   single-turn   movable'   aluninun

..Secondary.        The' operating    cturenb coll&  are
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Fig.  I-Hue and. Current Relationl in the. Inverse or Very
lnvergo Tine Relay.

mount;ed  6n  a.  magrietlc  frame  and    the  operating
and polarizing  current    elements  aI.e  assembled
at  right  angles  to    each  other    with    the  one-
t`mi  loop    ln  the    air  gaps    of  the    operating
current` flux path.        The    interaction  of   t;he
opeTatlng  and polal`lzlng  curl'ent    fluxe8    pro-
duces  a  torqueL    which  rotates  t;he    loop  ln  one
of  two  dlrectlons    depending- on  the    direction
of  current  flow..

An Isolantlte-a]m  extends    from  the      moving
loop and. Supports  a  rect;angular  81lver  contact
which bridges  the    stationary  contactB  located.
on  either  Bide for    the  loop.         The  Stationary
contacts  are  silver    hemi-8phel.eB.   mounted    on
the lower    end  of    vertlca.lly-hanging      Bpl.ing
leaves;.       The  cont;a.at,  sepal.ation  lfr.  adJugfable
by  a  Small    Screw,near    the    upper  end    of  the
rlgld. stationary    contact  Bupportirig  am.    One
of  these    Support;1ng  ar[ns    hangsr    pal.allel    to
ea.ch of:  the  four  stationary  conta.cts.    The  Set
Bcre" on  the  lo.wer    end  of    this,  arm   pl'ovldes
the  Contact  followr adjustment.    Two  addlt;tonal
BcrewB,  on    the  movement    frame.   beneath         the
cume.nb  coil.1ro" 11mit=    the  movement    of  the
one-€- 1Qop a

Contactor Switches
The>  contactor    swibeh  is    a    Small    soienold

type-  di-c! Bwlbch,,  the   coil or whi-cnhls,  comec-
teds inf the.trip;9 Glrculb~    A# cylfrod]:real. plung-

/      er with;  a  Efilw:er.. d.iacL-mountedi orL',|tB¥ 1owet.. ends

-i;a,:a:;gdyttt-,.€b+`i-`i.,-I-a---."

moves  in  t;he     core  of    the  Bolenoid.         AB  the
plunger. travels  upward,   the  dl8c  bridges. thl.ee
8ilvel. -sta.tlonary   contacts.        In the  single-
trip  relay,    two  of  these  contacts  seal  around
the  main  relay' contact.        In  the    double-trip
re\1ays,   all  threeL  contactB  are  used  to  Seal  1n
both  trip  clrculbs.

The.  operation  of  the  a-c  auxlllaly  switch  18
controlled by  the  direct;lonaL  element  which  ln
turn  dlrectionally    controls    the    overcur'rent
element.         1iJhen  sufflclent  power  flows  ln  the
trlpplng direction,    t;he    auxiliary    contactor
swlt'ch  operates  to  close  and  seal  in  the  upper.
pole  clrcult  of  the    overcurrent  element,  pep-
mlttlng  the  disc  to  I'otate.      If  the  direct;ion
of power  flow    reverses,       a    contact      on  the
directional  element  shor.tB    the  auxillar.y  con-
tactor  switch  coil,      cau8lng  lt;   to  drop    out.
This  opens  the  dlrectlonal  control  clrcult  and
allows  the  overcurrent  element  to  reset.

Operation  Indicator

•  The  operation  indicator  ls     a  small  solenc)1d

coil  connected  ln  the  trip  circuit.      When  the
coil ls  energized,   a  spring-rest;I.alned      arma-
ture 'releases  the  white    target  which  fal.1B  by
gravity  to    indica.te  completion    of    the    tl.1p
clrcult.    The  lndica.tor  is    reset  from  out;side
of  the  case  by  a  push  r'od.

Instantaneous  Trip   (When  Supplied)

The  lnBtantaneous  trip  attachment  is  a  small
solenoid  t.ype-element.       A  cylindi.lcal  plunger
rldeEr, up  and    down  on  a    vel't;lea.1  guide  rod  ln
the  center  of    the  Bolenold  coil.        The  guide
rod,1s  fastened  to  the  Btatlonary- core,    which
ln  turn  screws    into    the    element;  fl.are.         A
Bllvep  disc  18     fa.stened to  t;he  mavlng  plunger
through  a   hellcal  sprirrg.      When  the    coil  18
energized,    the  plunger moves    upwal.d  canylng
the BIlvep  disc    which. bridges. three    conical-
Shaped. Btatlonary contacts'.     In  t;his, position,
the=hellcal    spl.ing    is    compressed    and      the
plunger` 1s  free  to  move  while    the  contact  re-
mains .Btatlonary.,   Thus,.  a-c  vlbratione}  of  the
p.1`ingLer are    pz!crventedr from    causing.      contact
bounclng`.     A  Mlcarta7  dl8c   Screws:  on  the  bottom
or the` guide rod   andi ±Br, 1ockedi ln Eo81tlon  by

'-f=±=r-f    ...-., i4`S`st.-Ji"        h,            .
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F'igL 3-InfoIltal  Schematic  oE the Double Trip  hveI.a,
Very hv\er80, or  Short' TintrTypo. HCRD Rally
in  the  Type  FT  Oa8e.  Thee Sihg<fo  Trip  Relay.
Have Tendnal 3 alid ifroociated:CTBcuitryondtted.

a  Small  nut;.         Its    po8itloric   d^eftemlnes    tbe
pick-up  current  of  the  elemenbL .

cELrmcTrismds: .
The  type    HCRD    lnversg,   L`i.Sin inverse   (low
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The  lnstantaneouB  trip  attachment  has  a  lL  to        I?elay  directional     eleinent    mlnlm`un    pickup  18
1  range.         Typical  ranges  ape    10-40  or  20-8o        2  volts  10  amperes  in    pha.se  for  relays  with  2
but  other  ranges  niay  be  supplied.  as.ordered.             to  6  ampere  and  4  to  15  ampere     current  range.

* and    2  volts  2  ampel`es   in  phase  fol`  the  0`5  to
1\Ihen  potent;ial    polai.lzed,     the     type       HCRD         2.5  ampere   current  range  I.elay.
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wherL    the    rielay    is  current;    polarized,   the            Maxlmun  torque    for    potehtlal    polarlza,t|on
directional      element    minlmun    pic]c`xp    is       3        o.ccurs  when  the    Current  lags    the    voltage  by
ampereB    in  each  winding  in  phasei.for  the  2  to        approximately  50  degrees.    For  current  polarl-
6  axpere_  and    4  to  15  ampere  current  range  re-         zation  maJclmun  torque -occur.a    when  the  opeliat-
1ays  and    0.5  axperes  in  each  wifiding  in  phase        lng  and  polarizing  cur.rents  are  in  phase.
for.  the  0.5  to  2.5  ampere  current  range  relay.
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Relay  With  Oul.ck  Ooenlnf[  ContactB                                    aBseinbly  until  the  contact  rivet  rests  solldiy
When    the    relays     ar.e    u8ed`   with      circuit        on  the  Mlcarfe  Support..         When    this  is`aone,

breaker.a  that  ar'ei  inst;antaneously  r'ecloBed,   it   .    the  posit;ion  of  the    contact  stop    on  t;he  time
18  necessary  to  arrange  the    rela]r  contacts  to        lever.  Should  be  shifted  so  that-the  moving  and
be  qulclc  opening.     ThlB  ls. done  by  Bcrewlng  in        stationary  conta.cts  barely  touch when  the  t;1me
the  Small  get  screw  on    the  stationary  contact       lever  ls  set  on  zel`o.
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rig. 8-Diagram o£ Test, Conn.ction. Of the Ovoucurront
•Element.

INSTAmTIOIN
The  relays  should  be    mounted  on  switchboard

panels  or  their    equivalent  in  a  location  free
from  dirt,    moisture,     excessive  vibration  and
•heat.       Mo`mt  the-relay  vertically  by  means  of
i;he  two  mounting    st;uds  fop  the  standard  cases
and  the  type  FT  pl.ojection  case  or  by  means  of
the  four  mounting   holes  on  the  flange  I or  the
semi-flush  t;see  FT  case.       Either  of  the  studs
or  t;he  .mounting    screws  may    be  utilized    for
grounding  t;he  relay.         The  electrical  connec-
tions  maylae  made    all.ect  to  the    terminals  by
means   of  sorew8  for-steel  panel  mounting  or -to
terminal  Studs    furnished. with    the  rela.y    for
ebony-asbestos  or  slate  panelmountlng.           The
temilnal  studs    may be  easily    removed or    ln-
Berted  by    locking  two    nuts  on  the    studs  a.nd
then  tumlng  the  proper  nut  with  a  wrench.

SETTINGS
There  are  two  settings:    namely  the    current

value  at;. which  the  relay    eloBes  its  contacts,
and. the  time  required. to  QloBe  them.    WherL the
I:elay    ls   -to,   be-    used    to    pl.otect  eqpipment'
against: overload,    the  Setting    mat    be.     d.a-
teml'nedrby the. nature   or thei 1.oad,    the-mag:-

I.L 41J33 a

*`rig. 9-Front View Of the I)irectiapal   Elomenl   Showhg
Contact Adjustment I)etail8.

nltude  of  the  peaks  and  the  frequency  of  t;helI.
occurrence .

For  sectiona.Ilzlng  tl`ansmisslon     Systems  t;he
c.urrent  and  time  set;ting  must  be  determined  by
calctilation,     due  consldera.tion  being  given  to
the  blme  required  for  .clrcult  bl.eakers  t,o  open
so  that;  proper.     selective    action    carl  be    ob-
tained  thl`oughout;  the   system.

Cul'pent  Settln

The  eonnector    screw  c>n  the    terminal    plate
above  t;he     time     scale    makes     connections     to
various  turns    on    the    opel`ating    coil.        By
pla.clng  this  screw  in    i;he  var'ious   holes,    the
relay  will  Just  close  contacts    at  the  corres-
ponding  cur.rent,     4-5-6-8-10-12  or  15  amperes,
or  as  mar.ked  on  the  terminal  plate.

The  tripping  value  of    the  relay  on.any    tap
may  be  a.1tered  by  changing  the  lnltia.1  tension
of  t;he    spiral       spring.           This  can    be    a.c-
conplished  by    turning  t;he  spring    adjuster  by
means  of  a.  screw  drlver'  inserted  ln  one  of  t;he
not;cheB   of  the-pla.te  t;o  which  thei  outBideL  con-
volut;ion  of< the  spring    is.  £a8tened.         An  ad-
justment  of` tripping    current  approximately` 15
per.cent;  above  ol'  below  any  tap  value,     can  be
Secured.         For  example',       on  the  4  to  15  axp.
relasr,.   by    cthooBrlng    theproper    t;ap,   a.    con-
tlnuQUB  adjust;ment`    of tri'ppling    current    from
3..tL  amperes. to.  L7...5  ampere&.   may    be    secured.
The.  charac;terlst±c`i time.  curve will  be+  affected.

•7
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less  for    any  large    adjustment    lf  the      next
hlgher` tap  is  selected  and  the. 1nl.tlal  ten.sion
of  theJspiral  spring  i8  decreased.      to     secuI.e
the  desired  tl'ipplng  value.       For  e.xanple,  the
relay  should  b`-e  set    on  thel.8  ampere    tap  with
less  initial  tension    ln  ol'der  to    secure    a  7
ampere  tripping  value.

CAUTION     Be   sure  that  the     connectoz'  scl'ew, ls
turned  up  tight  so  as  to    make  a  good  contact,
for  the  operating  current    passes    through  lt.
Since  i;he    overload  element    18    connected  di-
I.ectly  in  t;he  current  transformer  clrcult,  the
lat;t;el.  should  be  short-clrculted  before  chang-
1n6  the   connectori     screw„          This   can    be.done
convenient;ly  by    inserting  the  extra  connect;or
SCI.ew,     loca.t;ed     on  the     right-hand       mo`mtlng
boss,     in  the    new    tap    and    removing  the  old
scl`ew  from  its  oriiglnal  settings.

Time  IIever  Settlhg

The  index  or  time  lever  limits  the  not;ion  of
i;he  disc    and  t;hu§     varies  the    time  of  opera-
tion.         The  lat;ter'  decreases  with  lower  lever
settings.     Typical  r'elay  time  curves  are  shoim
ln  Figures  5  to  7.

JLDTUSTMENTS  ZIND  MjiINTENJLNCET

The  proper    adJustments    to    insure    correct
operation  of  bhls    relay  have  been  made  at  the
fact;ory  and  should riot  be    dlstul`bed  after  re-
celpt  by  the  customer.         If    the    adjustments
have  been  changed,     the  relay    taken  apaI.t  for
repairs,    or  lf  it  iB  desired  to  check  the  ad-
Just;ments  at  regular    malntena.nee  periods,   the
instructions  below  Should  be  I.cill.owed.

*-     All  contactB  should. be  cleaned  periodically.
A  contact  bumlsher  S#182A836H01  18 recommended.
for  this  purpose.  The  use  of  abrasive  mater,1aL'
for  cleaning  confactB  la  not    recomended,  1.ei.
cauaeL  of. the  danger  of  embedding. small    parti-
clea  in  the  face  of  the-Boft  Silver    and   thug
impa±rlng  t;he  contact.

Overoul.rent  Element`       .

Shl£t  the  po-srtion  of the^   con+act.    Stop    on`
1,¥=         .`

8`/

•t.

the  time  lever  and  adjust  the  contacts  so  that
they barely t;ouchwhen    the  time    lever  ls  set
on  zero.

Adjust  the  tension    of  the  spiral    spring  so
that  the  I}elay  will    close  its  contacts  at  lt;s
I.abed  current,   as  shown  by  the  position  of  the
screw  on  the  terminal  block..       Shift  the  posl-
tlon  of  the  damping  magnets  so    that  the    time
characteristics  of  the  relay,  as  shown  by  test
with  a  cycle     counter,       al.e  as   Shown  on       the
typical  time  curves.    Nctte  that  in  the  factory
the  relay    ls  tested    fromthe    No.10      lever
position.    The  calibration    is  intended-  to  be
on  the  basis   of  the   cool  or    normal     operat;ing
condition    lnasmuch  as    overloads  are  of  short
durat;ion.     When  checking  a  nirmber  of  points  on
the  time  cur.ves,     it  will  be  necessary  to  cool
the  relay  coils    between    points    part;ioularly
after  operat;lng  at  high  cuments.    An  air  hose
may  be  used  far  this  puxpose.

DIRECTIONAL  EI.EMENT

Check  the     free  movement     of  the  directional
element  loop  wit;h    t;he    relay    in    a    vel.tical
posit;ion  to  see  that  it  is    fr.ee  from  friction
and  proper.1y  centered.     The  loop   should  assure
a  ver'tical  position  with      the    contacts    open
when  the  element  ls     completely    de-energized..

The  essential  details  of  the  si;a.tlonary  corL-
tact;  assembly    are    shown   in    figul.e  9.         The
backstop  scl'ews    located  ln    the    rear  of    the
current  coil  and  iron  assembly  which  llmlt  the
travel  of  the  loop  should  be  backed  out  of  the
way  to  the  point  where  they  give  maximum    loop
movement`  wLthctut  a.1lowing  the  lciop   to       strike
on  the  mctvement  frame,     which  must  be  a.volded.
Adjust    t;he    left    hand    st;ationary    contacts,
front  view,     with  the  upper  Set  Screws  to  give

'   .005"   to   .010"     clearance  between     t;he     moving
:  silver  contact  bridge    and  the  stationary  con-

tacts.      Adjust  the  right  hand.  stationary.con~
facts  to  give    approximatetly    .020"    clearance

•  between  the  st;ationary  cant;acts  and. the  moving
•  contact  br'idge..          T!he    moving     contact  brlage

should` make  with    both bridge    contaets  at  the
same  instant.        -The  tension.  adjustment  Bcrew8
al.e  then  set    t;o  clear  the.    st;ationary.  contact
1-ea£  Spring;   by    'approximately'    0"   to     .005".

-         -            I,
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This  gives  conta.ct wipe,   and  frictional    damp-
ing  which  ena.ble  the     directional  element  con-
t;a.ctB  to  opeiate    .the    CS-1    atixiliary    switch
satisfactorily  at  very  high  torques,  which  are
pulsating.     The  opera.t;ion    of    the         contacts
should  be  checked    at  high,     low,.   and    interi-
mediate  cur'rents     over.  the     expected    I.ange  of
operation  to    see  i;hat    a  sa.tlsfactory  adjust'-
ment  has  been  made.   .      The  element  for  the  2-6
a]nper.e  and  4-15    apel.e  relay    current    ranges
will  opera'te  satlsfactorlly  with  3  amperes,   60
eycles  in    each    winding  up     to  80    amperes  in
each    i-/1nding   and  the     element  for    the  0.5  to
2.5  arr,pere  rela.y    current    range    will   opel.ate
satisfa.ctorlly  wit;h  0.5  apperes,   6o  eycles,   in
each  wlndlng  up  .to  14  ampel'e's  ln  each  winding.

*    When    the    directional  element  ls    energized
on   voltage     alcine,   ther'e  may  be  a  Small  torque
which  may  hold  contacts  either  open  or  closed..
This  torque  is  small  and  shows  up  only  a.t  high
voltages    with  the  entll`e     absence  of  current.
At  voltages    high  enough    to  make    this  torque
discernible,     it    will    be    found    that  only  a
fraction    of    an  ampere    in    t;he  current  coils
will  prioduce  torque  to  insure  positive  action.
This  is  mentioned  because    the    slight     tor.que
shorn  on  voltage  alone  has  n®.  pra.ctical  ef feet
on  the  directional  elemer]t  opel.ation.

Contactor  Switch

Adjust  the  stationary  core  of  the  switch  for
a  clearance  between  i;he     staticinary    core    and
the  moving  cor.e     when  the   switch  ls  picked.  up.
This  can  be  done  by  tumlng  the  relay  upjside-
down  or  by  disconnecting     the  awl.tc.h  and  turn-
ing  it  up-side-down.         Then  screw  up  the  core
screw  until  t;he    moving  core  stal.ts    rotating.
Now,  back  off  the    core   screw  until  the  moving
core  stops  Totatlng.         This      indicates      the
points  where  the  play  in  the  assembly is  taken
up,     and  where  the  moving    core  Just  separates
from the  stationary  core  screw.      Back  off  the
core  screw  approximately-    one` turn  and  lock  in
pla.ce.         This  prevents     the  moving     core  from
8triklng  and  sticking    to  the    stationary  col'e
because  of  residual magnetism.        Adjust      the
contact  eLlearance  . for  3/32m   by means     of  the
two  small  nuts  on    either  side    of  the  Mlcarta
disc.       The.  Switch.  should. pi`ck  up  ab  2.  axperes`L

d-c.         Test   for  Btlcking  after  30  anper.es  d-c
have  been  passed  through  the  coil.

Auxiliary  Contactor  Switch

The  adJustments    for  the    auxiliary      switch
CS-I  are  the  same  as  for.  the  seal-in  contactor  .
switch    except;  that    the    contact       separation
sr!ould  be  3/64".     The  switch  should  pick  up  at
or  below  80  volts     applied    t;o     the    relay  d-c
terminals.    Apply  Ilo  volts  d-c  to  the  circuit
and  see     that     the     conta.ct;or     drops     out  when
shorted  by  the  left  hand  directlctnal  contacts.
For  250  volt  d-a  relays,   the  pick-up  should  be
165  volts  or  less.       With  280  volts  applied  to
the  circuit;  the  contactor  must  drop  out       when
shorted  by  the  left  hand  directional  contacts.

The  a.djustments    for  the    auxiliary      switch
CS-2  are     the     same    as     for    the  seal-in  con-
tactor  switch  except  tha.t  the  contact    separa-
tion  should  I/e  3/64".     The  switch  should  pick-
up  at  or  below  80  volts  applied to    the    relay
d=c   ter.mlrials.         For  250  volt  a-c  relays,   the
pick-up  should  be  165  volts  or  less.

When  the    oS-2  auxlllari)r  switch  ls  used  with
a    trip    coil    supervising    indicator.    lamp,   a,
breakeI`   ''a.'     switch    must  be  connected  between
terminal  4    of    the  relay  and the  negative  bus
of  the  trip  circuit.

Qperatlon  Indicator

Adjust;  t;he     indlca.tor    to     operate`    at       1.0
ar!ipere  a-c,     gradually    applied,     by  loosening
i;he  two     screws     on    the    ur;der     side     of    the
assembly,     and  moving    the  bracket     forward  or
backwar'd.         If  the  two  helical     spplngs  which
reset    the    armature
springs,   they  should
stretching  to  obtain
The  coil    resistance
ohms ,

Instantaneous  Trip

are    replaced      by      new
be  weakened  slightly    by

the  I  apere  calibration.
is    approximately      o.16

The    position  of    the    Micapta  disc    at    the
bottom  of  the    element  with    reference  to    the
calibrated  guide    indicates  the    mlnimim  over-
curpent  required.    to  operate~the  element.     The
disc  should be  lowered or. ral8ed  to  the  proper
posltlon. by` 1ooaenln&L the  lock  nut  which  locks
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the  Mica.rts'  disc,     and    I.otatlng'    the    M±car.ta
dlBc.    The  nominal  range  of  adjustment  is  1  to
tr;.  for.example,     lo.to` 40  amperes,     and.  it  has
an  accupacy  wit;hln  the    range  of  appl'oxlmately
±1o¢.                  `+

The  drop  out  va.Iue  ls  val`1ed    by    raising  or
I.owel.lng  t;he     corei    screw  at  the     t;op     of    the
switch,    and    aj`ter  the    final    adjustment    ls
made,   the  core  screw  shouldr be  securely  locked
ln  place  with   the  lock nut.         Thei    drop     out
should    be    adjusted    for    about    2/3.      of  t;he
minimum  pick-up.     Adjusting  the  drop     out  will
slightly  effect  the  value  of  pick-up.

REREWEL prinTs
Repair  work  can  be  done    most  satlsfact;orlly

at  the  factory.         However,         interchangeable
parts  can  be    furnished  to    the  customers    who
are  equipped    for'  doing    repair    work.         When
ordering  parts,   always  give  the  complete  na.me-
pla.te  dat,a.

ENERGY  REQUIRE:.ME:NTS

The  burden  and.thelma.1     capacities     of      the
overcument    elements    are    a.a     shorn  on      the
following  pages :

r``€

pJ,a
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