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secondaries

By Secondary Clocks, t/e aeaa thoae clocks thai operete froa a n ts te r  
clock »od 4r< U9ed 10 indicate tbe t ia e . Thelr «soveaeat osn ally  c o n sists  ot 
ft nagnet, ratcbet and pavl arrangeoent. They «re »ade la  aerera l typea u  
follow a:

ROTOR SECONDARY MOVEMENT
Stylo 661-8

The S ile n t secondary movement operates upon the sane general p r ie c ip le  
as our No. 561 secondary movement. | t  is  designed to operate secondaries 
op to  and iacludlog d ia ls .

The ooveaeot is  p r a c tic a lly  s i le n t , very cttic ie a t ,  sturdy in coa- 
s tru ctio n , and has very fev noviag p a rts  (See Fig. 1 ). Tbe araature i s  ot 
tbe o s c il la t in g  type and is  equipped witb n o n -a eta llic  stops wbich lasnres 
s ile n t  and smootb Operation.
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The electro-magnets are o f the double c o li  type which insures bigb 
e ffic ie n c y  or a atrong p u ll fron a s a a ll  current.

Tbe electro-magnet which co n sists  oI two c o ils  and a so ft  iron yoke 
is  nounted r ig id ly  to the naio p la te . Tbe pole pieces of tbe e le c tro - 
magnet are flush against two a u xilia ry  pole pieces between wbicb the ar­
nature o s c ll la te s . The a u xilia ry  pole pieces are also ssounted r ig id ly  to 
tbe mala p la te . The Inside ends o f tbe au xiliary  pole pieces are cut c i r ­
cu lar so tbat the armature may o s c i l la te  between tbea and ha»e as sn all an 
a ir  gap as p ossib le. This construction iasures tbe higbest p o ssib le  ef­
fic ie n c y  fron the electro-nagnet.

The arnature consists of several laainated pieces of so ft  iron riveted  
togetber so as to fom  a rectangular block, tbe ends o f wbicb are cot c i r ­
cu lar to f i t  tbe au xilia ry  pole p ie ce s. Tbe armature o s c l l la te s  tbru an 
angle o f approxlnately 70 degrees. Notmally, the ends o f xbe armature 
overlap the au xiliary  pole pieces approxlnately 3/31” . Tbe arnature is  
beld in th is  Position by tbe tension o f tbe arnature re turn or driring 
spring, ^(ben the electro-nagnet receives an iapulse. the nagnetic c irc u it 
is  compl'sted tbro ybf arnature, rotating säae.un til i t  foras a bridge be- 
tween the two au xiliary  pole piece3. The arnature i s  held in th is  position 
fo r  the duration o f the iapulse and tben tbe driT isg spring returns i t  to 
i t s  normal positlon.

Attached to  the arnature sh a ft .I s  a dlac wbicb c a rr ie s  tbe feeding 
pawl and a locking pin. As tbe arnature is  attracted  the disc i s  torned, 
o n til tbe feeding pawl engages the next succeeding tooth in the ratchet. 
At tbe sane time, the locking pia i s  traveling dom toward the top of tbe 
retaining pawl. Tbe secondary cannot advance when the iapulse ia  on as 
the locking pin prevents the retaining pawl fron risln g s u ff ic ie n tly  to 
le t - t h e  ratchet «ove. As the arnature returns to i t s  nornal p o sitio a , the 
feeding pawl i s  wedged between i t s  stop and the ratchet which foras a pos­
i t iv e  lock.

The secondary ia  designed a 0 that osly  one spring i s  osed and tbat 
fo r  the return of the arnature to i t s  de-energized P osition . Both the re- 
tainlng pawl and the feeding pawl operate by gravity .

The novenent i s  eQulpped wlth a f e i t  pad which a cts  as a cusbion for 
tbe arnature, stopping i t s  nonentun and preventing i t  fron over-throwing 
past i t s  atrongest f ie ld .

AOJUSTXEMTS

j .  Adjust the stop for tbe feed pawl un til the retaining pawl w ill 
Just drop fre e ly  in the ratchet for i t s  en tire  circunference.
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Eixher the manually or nechanically reset secondaries nay be equipped 
with a b e ll  wbicb Is nechanically tapped every 15 secoads. Tbe operatiag 
nechaaisa fo r  tbe b e ll is  a can and lever aad i t s  fuaction ia  e a s ily  nnder- 
stood upoa exanination.

MIR IMG ARRAMGEtCKT

Vbea the operatiag power is  DC aad oaly 1 or 3 secoads best secoadaries 
are used, ao relay cabioet is  aecessary. It is  aecessary to rus oaly two 
wires to eacb secondary, aad coanect*tbe switch in se r ie s  witb oae o f tbe 
lead wires. ' Bowever, i f  3 or fflore secoods beat secoadaries are osed oa 
D.C. a relay cabiaet is  aecessary. The relay cabioet bas oae c ir c u it  c lo s­
ing relay  to carry tbe curreat to tbe secoadaries. It is  thea aecessary 
to rus three wires to each secondary. Tbe switch is  thea wired, so as to 
cut out tbe secoadary c o i l  and also tbe relay c o i l  provided 00 otber sec- 
oodaries are ia  Operation. The p r ia c ip le  o f Operation of tbe D.C. operated 
aeconds beat secondary w ill  be e a s ily  nnderstood by studylng tbe wiriag 
diagraa Fig. >

I t  i s  w ell to renenber that the seconds Jbeat contact Is e a tir e ly  in­
dependent of tbe rapid inpnlse contact in the aaster d o c k .

Whenever the operating power fo r  tbe secoads beat secoadaries is  ob- 
taiaed fron A.C. supply thru a copper p la te  r e c t i f ie r ,  *  relay  cabinet i s  
required aad i t  is  aecessary to run 4 wires to each secondary and switch 
as both A.C. power to tlie relay c o i ls  aad. the D.C. power to the secondary 
electro-magnets bas to be cut o ff  and one wire cannot b*e used as •  coasnon 
return fo r  botb kinds of current. This w ill  be e a s ily  understood by stody- 
lng tbe wiring Diagran Fig. n,

The wiring' Is aomewhat conplicated by tbe fa c t that the relay  is  coa- 
tro lled  fron #e»eral awitches in p a ra lle l and »11 bare to be turned o ff  
before the relay w ill cease to  operat«.
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Tbe o p e r a t i o a  o f  t h l s  l yp e  o f  secondary  1» s l a i l a r  to t h e  No. J 6 j .  Each 

■»tote t b e  a ra a t u r e  i s  a t t r a c t e d ,  l t  n o r es  a  f ee di n g  pawl n n t l l  l t  engages  

t h e  n e u  t o ot h l n xhe r a t c b e t .  Then when t h e  a r aa t n r e  l a  r e l e a s e d ,  t h e  f e e d -  

i s g  pawl a o v e s  t h e  r a t c h e t  i/6otb o t  a  r e r o l u t l o n  t o  d e al gn at e  one * i n u t e .

The a a g n e t s  a re  o t  the double c o l i  t y p e  whlch g l r e  a  «uch s t r e n g e r  p n l l  

«eeded t o r  t h e  l a r g e r  hands.

ADJUSTHEHTS

1.  L i n e r  a o a t  f i t  s a ug l y  a g a l n a t  t b e  a r aa t n r e .

a .  Adj oat  t h e  p o a i t l o a  o f  t he  c o l l i  ao t h a t  the a n i a t o r e  w i l l  a t r i k e  
t hea  a ^oa re ly .

3.  AdJoat t he  p o a i t l o a  o f  t h a  r a t c h e t  on t he  s h a i t  and t h e  p o a l t l o n  of  

t h e  r e t a i n l n g  pawl so t h a t  tbe  f e e di n g  pawl  w i l l  take  f r o o  l  1/4 t o  1 1/3 o f  

a  t o ot h and t h e  r e t a i n l n g  pawl w i l l  drop ln f r e e l j r .  •

«.  Adj oat  t h e  ar aa t n r e  r e t u r n  s p r i n g  f o r  s a t l s f a c t o r y  Ope ra t i on  on a
a j*  Tultagc drup.

ADJUSTXEKT OF SUPERVISINQ SWITCHES

The caa  f o r  o p er a t l n g  t h e  s w i t c h  i s  p r o p e r l y  timed at  t he  f a c t o r y  and 

ahool d  n e r e r  r e q u i re  changi ag,  howerer ,  t h e  t i n l n g  o f  the awi tc h raay be ad- 

J u s t e d  by s h i f t i n g  the p o s i t i o n  o f  t h e  e a t l r e  swi t c h bl ock  a s s e a b l y .  The 

secondary  n n i t  -sbonld t r a a s f e r  to  t h e  "B" w l r e  Just  b e t ö r e  l t  r e a ch es  the 

591h « i n a t e  and t o  the "A" » i r e  J u s t  b e t ö r e  t b e  f ou r t b  mlnute.  A qui ck  drop 

o f  t h e  l e r e r  f r o a  t h e  caa l s  e s s e n t i a l .  I f  t h e  l e r e r  r l d e s  down t h e  f a c e  o f  

t he  caa  t h e r e  l a  danger  o f  a poo r  c o a t a c t .

P a g e  q
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As expl ai ned p r e v i o u s l y  t h e  l a r ge  ge a r  i s  the d r i r i n g  g e a r  when r e -  

s e t t i n g .  khen the se c onda ry  i s  running t b i s  ge a r  r e v o l r e s  but does not • 

work.  The pawl f o r  t h i s  g e a r  i s  b e l d  out o f  engagenent  by a  l i g h t  c o i l  

s p r i n g .  The p u l l  Chain i s  a t i a c h e d  t o  the pawl in such a  way th at  whea 

p u l l e d  i t  c auses  the pawl  t o  engage t h e  ge a r  and r ö t e t e  i t .

A p a r t  o f  t b e  pawl  l e v e r  a c t s  a s  a cam and i s  t u m e d  each t i a e  t he  r e -  

set-  c or d  i s  p u l l e d .  T h l s  cam s c r v e s  two purposes;  r i r . ,  r e l e a s e s  the l a i c h  

pawl  f o r  the r a t c h e t  and o p e r a t e s  the l e r e r  f o r  r a i s i n g  the f e e di n g  and 

r e t a i n i n g  p awl s .  khen t h e  Chain l s  r e l e as e d  a sp r in g  r e t u r a s  the can and 

pawl  t o  t h e i r  o r i g i n a l  p o s i t i o n .

khen t h e  cam r e l e a s e s  the l a t c b  l e r e r  t o r  the r a t c h e t  a l i g h t  spr ing 

p u l l s  i t  in p o s i t i o n  t o  engage a s i o p  on the r a t c h e t .  The purpose o f  tbe 

l a i c h e t  i s  t o  hold t he  r a t c h e t  u n t l l  t h e  f eeding and r e i a i n i n g  pawl s  a r e  

a g a i n  engaged wi th i t .  The l a t e h  i s  nade l n two p a r t s .  one n o t ab l e  ( l en gt h-  

w i s e l  and one s t a t i o n a r y .  The n o t a b l e  segneat  c us hi ons  the i a p a c t  o f  tbe  

r a t c h e i  wlieo i t  otopa and a l a o  e«r*es t o  hold i t  f i r m l y  a g a i a s t  tbe  s t op  

on t h e  o t h e r  s e c t i o n  t h us  p o s i t l r e l y  l oc a t l ng ,  t h e  r a t c h e t  at  i t s  exa ct  

p o s i t i o n .

The l e v e r  f o r  o p e r a t l n g  t he  feedi ng  and r e t a i n i n g  pawls o p e r a t e s  tbea  

soon a f t e r  the l a i c h  i s  in p o s i t i o n .  T b i s  p o s i t i v e l y  drops thea back in 

p o s i t i o n  b e t ö re  t h e  l a t c b  i s  r e l e a s e d .  « j

ADJUSTHEHT3 |

1 .  A l l  adj ustments  on movement a r e  Standard.

3. A l l  noving p a r t s  rjust be f r e e  f ron binds and work r e r y  t r e e l y .

3.  khen i n  i t s  normal p o s i t i o n  t h e  pawl f o r  o p er a t i n g  t b e  l a r g e  d r i r e  - 

g e a r  s houl d c l e a r  t he  g e a r  by i / j 6".

1*. The l e v e r  f o r  the a bor e  pawl  whlch a l s o  i s  t he  c aa  should s t op  • 

l n  such a  p o s i t i o n  t h a t  t h e  pawl w i l l  engage the g e a r  t r e e l y  without  f o r c -  j 

Ing l t  l n e i t h e r  d i r e c t i o n .

5.  The l a t c h  s houl d  c l e a r  the b l o c k  00 the r a t c h e t  by »/ 1 6 '  when i a  

I t s  normal p o s i t i o n .

6.  The l a t c h  shoul d o v e r l a p  the b l o c k  on tbe  r a t c b e t  1/33-  when l a t c be d 

o r  when t h e  r e s e t  cord l s  b e l d  down.

7 .  The l e r e r  s houl d  r e l e a s e  the f ee d i a g  pawl when l t  i s  l /»6*  f r o a  the 

t o p  o f  the can.  The r e t a i n i n g  pawl has a l re ad y  beea r e l e a s e d  a t  t h l a  

t l o e .

P a g e  »3
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The fooctioo of the seconds beat secondary nay be corapared to a stop 
» ic h ,  oaly the d ia l is  large and v is ib le  fron a distance and the s ta rtio g  
tnd siopping nay be coatro lled  from any convenient point. The atartin g  
»od stoppin; 1* coatrolled  e le c tr lc a lly  by means ot a switch which cuta out 
the drivlng electromagnet and also the control relay  provided ao other 
»ecoods beat secondaries on the saae c ir c u it  hre io  Operation. The switch 
•a* be eith er the pendent type ob an attachaent cord or the flush type 
•ouoted ia a sin gle  gang switch box.

The seconds beat secondaries are nade io two types; v i * . naoual reset 
ind nechanical' r e s e t . . The resetting ot the manual reset type ia  accoci- 
ilished by pulling a cord aad taralog the knob that protrudes thro the hole 
n ceater of the protection g la ss . The resettio g  of the nechanical reset 
ype is  accomplished by nerely pulling the reset cord.

The nanual reset is  obviously the mori simple. It  consiats o f a lev er 
rrangement for disengaging the feeding pawl so that the secondary »ay be 
dvanced. As stated before th is  lerer  is  operated by a p u ll chaio. A 
nurled knob protrodes tnru a hole io the center of the protection glass. 
orniog th is knob in a clockwise direction  advances the seconds hand. Thia 
nob and likew ise the haods are locked in position  e icep t wheo the p o ll  
haio h u  diseogaged the feediog pawl. I t  may be oecessary to  advancc the 
ecoods p o iiie r  several revolutioas before both haods are retomed to  th e lr  
r ig in a l positions as the gear ra tio  of ninutes hand to  seconds hand ia
0 to 1 . *

The aechanisn reset secoods beat secondaflr ls  a l i t t l e  nore conplete 
n that pulling the reset cord releases both tbe feediog aod retaining 
awla and a lso  furnishes the power for resetting the secondary. It  w i l l  
e noted that io this type of seconds beat secondary the haods nore couoter 
lockwise while beiog reset.

The reset nechanisn consiats of a pinion gear with c o i l  spring nounted 
aside, large drivlng gear, pawl for operating d rive  gear, stop pawl fo r  
»tchel, lever for raising feeding and retaining pawls and can for operat- 
ig sane.

The pinion gear ls  mounted on the ratchet shaft aad coonected to i t  
t o  a c o i l  spring. Wheo the ratchet advances the pinion gear a lso  ad- 
mces which ia turn drives the large gear. Vhen resettin g  the procedure
1 reversed and the large drive gear is  operated by the p u ll cord. This 
»tates the pinion whlch io turn operates the ratch et. The porpose ofthe 
•ring is  to enable the pinion gear to  S tart revolving before the pawla 
e released thss building op enough tension to p o s lt iv e ly  latch the ratch-

when the seconds hand is  restored to i t s  o r ig in a l po sition .
{ e  i a
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Hake certaio  that the center switch blade does not toocb both the *A* 
„ d  "B" switch bladea at the saae t ia e . Tbe braas aupports for the “A" aad 
"B" switch blades should be odjusted ao that the center switch blade i a k n  
equal aad p o sitiv e  contact with each, aad so that the switch operating lev er  
never rldes on botb caas at the saae t ia e . This assores that the f a l l  te *-
•loo  ot the switch operating lever spring la  applied to the sw itch.

t

NOMASCH SECONOARY MOVEMENT

Thi» type o f secondary ia  now ob solete altboagh tbere are *  great «na­
h er in the fte ld  to be aerrlced. I t  ia  o f  the s ie g le  c o il  typ«, the retora 
aagnetlc path beiog through the caat Iron back fraae.

AOJUSTMEMTS

i .  Adjust the fontard stop to r  the araatnre for .003" clearaace betweea 

tbe arnature aod core witb correot on the segnet.

a. Adjust the feeding pawl s t o p , ‘position  o f the retaining pawl aad po- 
a itio o  o f the ratcbet 00 i t s  arbor so that the retainiog pawl w ill  drop fre e ly  
in tbe ratchet fo r  the eo tire  circu sfereoce aod the feediog pawl w i l l  tak« 

betweeo 1 1In and 1 1/3 teeth in the ratchet at each Inpolse.

3. Adjust the arnature return spring fo r  aatia factory  op eratioa oa 1 

a s l  drop in voltage.

Note: I f  the feeding pawl atop screw ia  pointed. replace saae with « 

Standard screw.

SECONDARY MOVEMENT NO. 561

Thia type of secondary also operates 00 the ratchet aod pawl p rio c ip le  
Tbe ratchet ia  auton atically  locked ia  every position . The feediog pa»l ii 
o f the s e i f  locking type, being wedged under the atop when io I t s  ooraal p» 
s it io n . A lockiog pawl is  provided to lock the ratchet wheo the araatore i 
a ttracte d . The oagnet i s  o f the ooe c o i l  type, the retora aagnetlc path belo 

through the Norway lroo aupport bracket.

The arnature l s  kept fron touch lag the core by a thio brass l in e r  attache 
to  the arnature. This provides a nagoetic a ir  gap and preveots the araator 
froa stick lo g  due'to residual nagoetism. To prevent the nagnetisa froa havln
•  secondary patb through the upper part of the arnature, the feediog pawl aa 
the ratchet wheel, a aagoetic a ir  gap ia  provided betweeo the araatore aa 
feeding pawl by the use o f  brass spaclog waahers.

Page
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This type o f secondary nay be equipped with s e if  r e g u la t iv  contacta. 
the operatioo o f which w ill be fu lly  explained in the b o lle tin  o t  S e if  Regn- 
la t io g  Systems.
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.AOJUSTMENTS
i .  Arnature nuat b it squarely agaiast core..

а. Forward stop fo r  arnature nust be tbe araatnre l in e r  a tr ik ia g  the 
core and not the locklng pawl h lttin g  the ratchet.

3. S h ift the en tire  nagnet assenbly u n til the feeding pawl takes froa
i  1/4 to 1 1/3 teeth in the ratchet when the ratchet i s  beld against the re­
taining pawl.

4. Adjust the arnature return stop so that tbe retaining pawl w il l  drop 
in fre e ly  for the en tire  circunference o f the ratchet.

5. Adjust the height o f the feeding pawl stop fo r  a clearance o f  .008" 
betweea the stop and the feeding pawl when on tbe high point o f tbe ratchet 
tooth.

б. Adjust the position  of tbe locklng pawl so that i t  w i l l  en ter the 
ratchet tooth without h ittin g  on e ith e r  sid e. The purpose o f the lockiag 
pawl i s  to prevent the ratchet fron noving ahead on the iapnlse.
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3. To get proper clearance between arnature and yokes, nove tbe rub- 
ber stop block. Tbis i s  dooe by loosening tbe two screwa whlch hold tbe 
stop block bracket to the aain plate.

3. Vbea the arnature i s  attracted, tbe feeding pawl should travel 
1-1/3 teeth o f tbe ainnte wbeel.

4. Tbe retaining pawl sbould f a l l  free ly  ln a l l  ratchet teeth with
•  ainini» of back laah. Adjust rubber stop block to get th is  condition.

5. khen the "A" side o f tbe S. R. switch ts  nade, the upper contact 

le a f  spring sbould be raised 1/33" fron its Support bar.

6. When the ”B” sid e i s  nade, the lower switch fin g er should drop 
1/33" fron i t s  support bar.

7. When the secondary is  at i t s  s8tb mtnute the pln on the ninute 
ratcbet wbeel nust not touch the contact operating arm. You should be able 
to  raise the insulator on tbe contact operating ara up fron the center
S. R. switch fin g er 1/33*.

H. The arnature p u ll back spring should bare su ffic ie n t tension to 
advaace tbe secondary fron tbe s8tb to the 39tb ninute when the arnature 
i s  released slow ly. The anount of spring tension nay be varled by locsen- 
ing the set screw to  wbicb the spring i s  attached and rotating the c o lla r  
aa desired.

9. When a l l  adjustnents are properly nade and the novenent free  of 
b in d s.'sa tis fa c to ry  operatioa w il l  be obtained on 3/3 of normal operatlng 
voltage.

SECONDS BEAT SECONDARY

The seconds beat secondary usually consiats of two d ia la  mounted on 
oae nat. One d ia l is  our regulär bours and ninutes d ia l and the other d ia l 
i s  usually onr Standard 1 to ia  hour d ial arranged to read ninute and sec­
onds by the aid o f a heavy ninute band and a ligh t veight red 3econds 
pointer. Tbe hours aad ninutes secondary i s  operated by our Standard s e if  
regulating rotor novenent. The ninutes and seconds secondary is  operated 
by our Standard rotor type novenent equipped witb nean3 for sta rtin g , stop- 
ping and resettin g .

The ninute hand ls  geared to the seconds band ia p r a c tic a lly  tbe saae 
aaaner as tbe hour hand to  tbe ninute band in a Standard secondary only tbe 
ra tio  i s  60 to 1 instead of ia  to 1. Tbe ninute band noves one ninute to 
every revölntion o f tbe aeconds band, tberefore, 60 ninutes conpletes one 
c y c le  o f  tbe seconds beat secondary.
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ly  13 degrees. tfheo the electro-nagaet l s  de-eaergized aad the arnature ia  
released tbe ends o f the arnature overlap the a u xilia ry  pole pieces approxi- 
n ately 1/16". The arnature ls  held ls  P osition  by the teasioa o f tbe araa> 
ture retura or drivlng spring.

The secondary clock lsdesigaed so that oaly  oae spring i s  used aad that 
fo r  the retura o f the arnatare to i t s  de-eaergized p o sitio a . Botb the retaift- 
ing pawl aad the feediag pawl operate by g ra v ity .

Tbe hour handisgesred to the a lau te  haad ia th e  ratio  o f  u t o i ,  there- 
fore, when. tbe Blaute haad has nade ia  revolutloaa, the hoor haad w i l l  bave 
■ade oae.

SERVICE IMSTRUCTIONS I.T.R. K0; 22*
__________________ Ft». 13. 1938

S E IF  REGULATING 
SWITCH ARM

‘A* SWITCH BLAOE

CENTER SWITCH 
BLADE

SWITCH ARM 
O PER A TM G  PIN

*b * s w it c h  b l a c k  

RATCHET W H EEL

CU T  OUT VIEW * SELF REQULATING 

CWITCH ASSEMBLY* 561 *C M OVT

F ig. 3

ADJUSTHENTS

1. The rocklng armature shonld aot s tr ik e  tbe pole pieces on e i l  her 
side. Vhen tbe arnature 19 attracted  there should be e^ual clearance oa 
botb sldes su ffie le s t to  eoable one to Insert a tb ia  p iece o f paper betwees 
tbe arnature aad yoke. I f  tbe arnature i s  aot centered, looseu tbe t«*> 
screws which hold tbe brass bearlng p late  to tbe yokes aad nove the bear» 
lag p la te  u a til tbe clearaace is  tbe sane at botb ends.

\
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f .  Adjust the arnature retura spring fo r  satlsfacto ry  operatioa oa a 
U i  df<>P 1» vo ltage.

POLARIZED SECOHDARV MOVEMENT- NO. 66«

fhe Polarixed Secondary ia  so ca lled  because tbe princip le o f operatioa 
depeads opoa tbe a ttractio a  aad repulsloa o f u a like aad l ik e  poles o f  a nag- 
a e t. I t  i s  p a rticu la rly  adopted to schools aad h ospitals because i t  i s  nolse- 
le s s  ia  operatioa. Tbe p ria c ip le  upoa which I t  operatea i s  as follow s:

The f i r s t  law o f nagnetiaa atatea  that o a like  poles a ttr a c t  'aad l ik e  
p o les repel escb other.

Placed ia  th is  secondary l s  aa electro-nagnet which i s  energlzed each 
» isu te . The curreat reverses with each inpulse, therefore, p o la r ity  changes 
accordiagly.

The d irectio a  o f flow o f th is  curreat i s  a lteraated  by sp ecia l coatacta 
ia a ta lle d  ia  the naster clock, worklag io conjunctloa with the twia relay  
cab laet.

Revolvisg betweea these a lte n a t in g  p oles i s  an arnature wbich i s  always 
kept at tbe saae p o la rity  by a permanent nagnet. The armature revolves one 
quarter of a tarn or 90 degrees each nioute, belng designed ia two secto rs  so 
that wbea the heel o f one secto r i s  at the north pole o f the electro-n agnet, 
the toe o f  tbe saae secto r in oae case aad tbe toe o f the next secto r in the 
other case is  approaching the South pole o f the electro-nagnet and vice  versa. 
As the curreat ia the electro-nagnet is  reversed, changing p o la r ity  o f the 
pole p ieces, the heel o f tbe arnature sector i s  pushed awajr fron the l ik e  pole 
aad the u alike pole exerts a p u ll oa tbe toe o f the sane sector or the aext 
secto r  depending upoa the positioa  o f the arnature. This Drings the am atore 
la to  p o sitioa  for the aext niaute.

The nagnetic path fo r  the permanent nagnet l s  fron the top end o f the 
pernaneat nagnet, through the worn, vorn sh a ft, arnature aad electro-nagaet 
cores to the opposite ead o f the pernanent nagnet. This w ill  alwaya keep the 
secto rs  o f tbe arnature at the sane p o la r ity .

thea the electro-aagnet receives aa inpulse, there is  a nagnetic c ir c u lt  
created between Its  north aad south poles through the arnature sectors.

The eaergizatioa o f tbe electro-nagaet causes tbe arnature to turn through 
aa arc o f 90 degrees.

The electro-nagaet reaainseaergized  fo r  approxlnately two secoads, there­
fo re , a lt e r  the arnature novea, I t  nust be held ia  such a Position that the
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laads o f tbe secondary w ill  lia e u p w ith  the aiaute aarker. To hold il>* araa- 
mre io tbe proper p o sitio a , i t s  sectors are so desigaed that t h e la r g o t  a ir  
l*p  betweea the arnature and pole pieces i s  at the toe o t each sector* It  
r i l l  i>e reneabered that the araature, beiag iaduced bj the peraanest nagnet, 
is always o f  the saae p o la r ity , therefore, beariag th is  io nind aad tb e d i-  
'ectio a  ot rotatioa  o f tbe arnature as well as the p o la r ity  o f the poles o f 
.he e lectro-n agaet, i t v i l l  be aoticed that u alike polet, lo f the arnature aad 
■ole piecesI are attracted  through the a n a lle r  a ir  gap. This holds the a ia -  
ite  baad oa the aiaute aarker.

ICRVICE IMSTRUCTIONS I.T.S. N0‘ 22“
_____________________________________________ .__________ » Fig. 15. 1938

Attacbed to tbe am atore ia •  wo nt which ia connected to the haads by •  
ra la  o f  gears.

C L O C K  C O N T A C T S  - A f / A / l / r £ .

A0JUSTMENT3

Adjust the two b rid gesoath e secondary so that tbe wora aad araature shaft 
«i 11 spia fre e ly  aad at tbe saae tin e  keep tbe heel o f the sector as d o s e  
io the electro-aagnet pole pieces as p o ssib le . The d o s e r  th is  adjustneot is  
tade aad s t i l l  allow tbe araature to spia fr e e ly , the nore p o s itiv e  w i l l b e  
.he operatioa.

Aay ratchet aad pawl equipaeat aay be operated froa apolarixed ayateo but 
.he polarixed secondaries caaaoi be operated fro a  a ratchet aad pawl aystea 
■aless a curreat reveraiag relay  l s  used.

5tl*C  SECONDARY MOVEMENT 

Tbe electro-aagaet is  o f the s ia g le  c o i l  type wbicb Isaures p o sitive  op en »
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tio a  aad high e ffic ie a c y . The am atore is  o f  tbe rockisg type aad operates 
between two pole pieces which are extensiona to tbe nagnet core. The rocking 
type arnature ia3ures quiet Operation, as there is  ao contact o f araature and 
pole pieces to nake a noise. The feeding pawl is  attacbed to tbe araature 
and rocks with l t .  Hbea the electro-aagnet receives aa inpulse, i t  is  eaer- 
gixed and draws back the feeding pawl u a til  i t  engages tbe aext tootb o t the 
ratchet. Men tbe Impulse is  coapleted, a spring attacbed to the araature 
returns tbe arnature and the feeding pawl to tb eir  notaal poaitions aad at 
tbe sane tin e  advaaces the ratchet oae tootb. The ratchet h u  <o teeth , aad 
as the niaute hand is  attached to the saae sh a ft, advaaciag the ratchet one 
tooth advances the ninute hand one ainute. In the case o f h a lf n iaute ia* 
pulse secoadary clocks, the ratchet has 6o teeth aad advaaces k a iau te  each 
iapulse through reductiou gears.

.To preveat th e p o s s ib ility  o f the secoadary clock advaaciag wbea the araa> 
ture i s  a ttracte d , a sa fety  or iaterlo ck iag  feature is  provided. The ratebet 
feed pawl locks the reta iaiag  pawl ia place thus holdiag the ratchet ia  place 
during the t ia e  the feed pawl i s  out o f i t s  locked positioa. Wien the feed- 
ing pawl l s  in i t s  notmal p o sitio a , i t . i s  wedged or locked bebiad a nbber 
stop which p o s it iv e ly  locks the ratchet.

DRIVE PAWL X Z Z X  , RITAIN PAWL

DRIVE SPRING 
ADJUSTrtEKT

RATCHET WHEEL 
ADJUSTMENT b l o c k  

FEED PAWL 
ADJUftTMtNT

MOUNTINC
HOLfcS

DRIVE SPRING 

ARMATUR ■ 

R9L* MIC«

tLECYROMAGNIT

CUT OUT VIEW-DBIVE MECHANISM • 561-C MOV T
Fig. 2

The s ia g le  pole electro-aagnet isasseabled  betwees theaagcetic iroa pol. 
pieces which are nounted r ig id ly  to the aaia p late. The iosid e end o f  thi 
pole p ieces are cut at an äugle ao that the araature aay o s c i l la t e  betweei 
thea aad have as s a a ll  aa a ir  gap as p o ssib le . This coastructioa iasures tbi 
highest p o ssib le  e ffic ie a c y  froa tbe electro-aagaet.

The araature l s  •  block o f aagaetlc iro a , tbe eads o f which are cut t< 
f i t  the po le p ieces. The aiaature o s c l l la te s  through aa aagle o f approxiaate-
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