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PURPOSE 

This report was written to provide a detailed 

description of the preselector system associated with the 

spark chamber reader. 

Drawing Number 

IH - 326 





* _  ' 
.DESCRIPTION O F  PRESELECTOR READER 

. The p r e s e l e c t o r  r e a d e r , i s  a device t o  read and 
. . 

s t o r e  t h e  dat&..contained on punched tap& (diagram A) ; .  t o  cause . .  

t h e  Spark ~h&nber  Reader t o  search  f 0 r . a  p a r t i c u l a r  frame 

and when located.:cau,se . . it t o  be  d i g i t i z e d  o r  i n d i c a t e  an 

e r r o r  condi t ion .  , i f  t h e  par t i 'cular  frame cannot be found. The 

reader  c o n s i s t s  . . of t h r e e  DEC b i n s  conta in ing  l o g i c  cards  and 

a Rheem paper t a p e  -reader.  

The fol lowing i s  a d e s c r i p t i o n  of how t h e  p r e s e l e c t o r  

reader  accomplishes t h e  above. 

Load paper: 

When loading t h e  reader  wi th  t a p e  t h i s  switch i s  

c losed  p lac ing  an i n h i b i t  (OV) on NAND 1 - 1 8 H ,  NAND 1-145, 1-14P; 
. . ". . .  . 

i n  e f f e c t  t u r n i n g  t h e  machine.down. Upon completion of loading, 
. < 

t h e  load paper switch is  opened which a p p l i e s  a -3V l e v e l  from 

1-20E t o  t h e  above NAND'S. 

The i n i t i a l  s t a r t  of t h e  p r e s e l e c t o r  reader  must be 

preceded by a manual reset which o r i g i n a t e s  from t h e  r e s e t  

b u t t o n : l o c a t e d  on t h e  console of t h e  DPU. The r e s e t  pu l se  e n t e r s  

t h e  p r e s e l e c t o r  reader  s e c t i o n  of t h e  Data Process  Unit  through 

a pu l se  genera tor  3-1s. The pu l se  is  i n v e r t e d  by 3-222 and 

r e s e t s  t h e  Er ro r  F/F 1-17X and t h e  Unequal F/F 1-23X. I t  a l s o  

goes t o  POR 3-16N which causes t h e  r e s e t  of t h e  blank t a p e  F/F P1-23M, 
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and t h e  e n t i r e  frame and reel s to rage  F/FS P1-3 t o  10 and t h e  

s t a r t / s t o p  F/F 1-17K; The r e s e t  now leaves  t h e  ~ t a r t / ~ t o p  

F/F 1-17K i n  t h e  s t o p  p o s i t i o n ;  t h e  3 2  "A" F /F ' s  1-3 through 1-10 

i n  t h e  "0" s t a t e ;  t h e  Sense Blank,Paper ,F/F 1-23M i n  

t h e  "0" p o s i t i o n .  The "1" s i d e  1-172 of t h e  Error  F/F now 

i n h i b i t s  1-165 and through i n v e r t e r  1-21K al lows NAND I-l.RF. 

The P r e s e l e c t o r  Mode s w i k c h  un t h e  console pkepares 

t h e  p r e s e l e c t o r  r eader  f o r  opera t ion .  The "ON" p o s i t i o n  

produces a -3V l e v e l ,  suppl ied  by 1-20F, a t  NAND 1-185 and 

NAND 3-16E. A t  t h e  same time t h i s  -3V l e v e l  i s  ' i nve r t ed  at 

1-21N and i n h i b i t s  [OV] NAND 1-16N, NAND 1-16V. 

A small  switch loca ted  beneath t h e  D.E.C. b i n s  

s e l e c t s  t h e  type  of search.  I f  t h e  t ape  number (A) i s  g r e a t e r  

than  t h e  f i l m  number (A > B) p lace  t h e  switch i n  p o s i t i o n  2 .  

I£ f i l m  number i s  g r e a t e r  than  t h e  t ape  number C B  > AI place  t h e  

swi tch  i n  p o s i t i o n  1. 

Now t h e  p r e s e l e c t o r  reader has been loaded wi th  t ape ,  

t h e  d i g i t i z e r  loaded wi th  t h e  corresponding f i l m  and t h e  type 

of search  has  been s e l e c t e d .  

Next t h e  machine i s  r e s e t  and the.  p r e s e l e c t o r  "ON" 

"OFF" switch placed i n  t h e  "ON" p o s i t i o n .  The reader  i s  now 

ready t o  be s t a r t e d .  The process  but ton  loca ted  a t  t h e  console 

of t h e  DPU i s  depressed p lac ing  a negat ive  pu l se  on t h e  s e l e c t o r  

r eques t  l i n e  which t e s t s  3 NAND'S. The f i r s t  NAND, DPU recyc le ,  
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a t  P 1-16 i s  i n h i b i t e d  (OV) a t  t e r m i n a l  N v i a  t h e  s e l e c t  mode 

switch.  .The second NAND, e r r o r  s tart ,  P1-16s i s  i n h i b i t e d  

by the.  Er ro r  F/F. The t h i r d  NAND, P1-18 s t a r t ,  i s  pulsed 

a t  terminaL E ,  ( f ,  H; and J a r e  i n  t h e  allowed c o n d i t i o n ) .  

The  output  of t h i s .  g a t e  ( K )  ope ra tes  F/F P1-17 causing t h e  

"1" s i d e  t o  become OV. This  ground condit ion t u r n s  on t h e  

paper t ape  reader  causing t a p e  t o  be f ed .  

The t ape  render  w i l l  seek t h e  s t a r t  code then read  

t h e  punched d a t a  i n t o  t h e  32 b i t  "A" r e g i s t e r .  Af ter  which, 

when sens ing  t h e  s t o p  codel the  t a p e  w i l l  be  stopped and a  s i g n a l  

s e n t  t o  t h e  DPU t o  move f i lm.  The f i l m  frame and r e e l  number 

(B r e g i s t e r )  w i l l  be  read  i n t o  t h e  comparator and compared 

wi th  t h e  frame and r e e l  number i n  t h e  A r e g i s t e r .  I f  t h e  

comparison i s  unequal, B > A o r  A > B,depending on t h e  s e l e c t i o n  

switch,  f i l m  w i l l  cont inue t o  move u n t i l  t h e  r e s u l t  of t h e  

comparison i s  equality,A = B. A t  t h i s  t ime t h e  DPU w i l l  d i g i t i z e  

t h a t  p a r t i c u l a r  frame and upon completion w i l l  r e c y c l e  t h e  

p r e s e l e c t o r .  

An e r r o r  condi t ion  has been incorporated i n t o  t h e  

machine which,, a t  t h e  o p e r a t o r s  op t ion ,  can i n d i c a t e  e i t h e r  

A > B 0.r B > A a s  being an e r r o r  and w i l l  i n  t u r n  s t o p  f i lm,  

and s t o p  d i g i t i z a t i o n .  



PRESELECTOR READER 

s l i n k  Tape Sensing:  PAND PI-15 i n p u t s  are connected 

t o  t h e  channe l s  o f  t h e  r e a d e r , .  When any h o l e ' i s  sensed  on t h e '  

tape t h e  b l a n k  t a p e  F'/F o p e r a t e d  through NAND P1-16H p l a c i n g  

an a l l o w  c o n d i t i o n  on s t r o b e  g a t e  NAND PI-14 K.  he s t r o b e  

p u l s e  o r i g i n a t i n g ' f r o m  t h e  f e e d  h o l e  i s  reduced i n  ampli tude 

by d i v i d e r  PI-19 Y-Z and 'opera tes  d e l a y  P3-17 which tes ts  t h e  

strobe g a t e  P I - f 4 ~  and t h &  s t o p  code, g a t e  NAND PI-18Y. The 

s t r o b e  p u l s e ,  ' a f t e r  t h e  b l ank  t a p e  F/F i s  condit ioned,  f i r e s  

p u l s e  a m p l i f i e r  P1-13 via'NAND P1-14J. 

Read I n  of S t o r a g e  F/F's: The i n p u t s  t o  t h e  "A" F/F's. 

are on- l ine  w i t h  t h e  d a t a  channe ls  v i a  e i g h t ' i n v e r t e r s  P1-21 . 

and P3-21 through e i g h t  v o l t a g e  d i v i d e r s  P1-19. P u l s e  a m p l i f i e r  

P1-13 now p u l s e s  t h e  , s h i f t  l i n e  t o  a l l  32 'F/F 's ,causing a "1" 

t o  be s t o r e d  f o r  each  cor responding  punched t a p e  ho le .  The 

second s t r o b e . p u l s e  w i l l  now cause  t h e  d a t a  s t o r e d  i n  b i t s  

21  -, '28 t o  be s h i f t e d  one f i l e  t o  t h e  r i g h t '  13  - 20 and t h e  d a t a  

of  t h e  second t r ansmis s ion  s t o r e d  i n  t h e  l e f t  hand column 21 4 2 8 ,  

t h e  t h i r d  s h i f t  p u l s e  w i l l  s h i f t  a l l  b i t s  one p l a c e  t o  t h e  r i g h t  

and t h e  f o u r t h  s h i f t  w i l l  f i l l . t h e  "A" r e g i s t e r  w i t h  t h e  most 

s i g n i f i c a n t  b i t  o f  t h e  r e e l  number i n  t a p e  channel  8' i n  b i t  "1" 

and t h e  l e a s t  ~ i ~ n i f i c a n t ' b i t  of t h e .  frame number i n  channel  5 i n  

b i t  28. One h o l e  o f  t h e  s tar t  code channel  4 , '  h a s  -now set ' a  

"1" i n  t h e  f o u r t h  s t a g e  of P1-3. ' T h i s  i n h i b i t s  f u r t h e r  s h i f t i n g  
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of t h e  "A" ' s t o r a g e  F /F ' s  by grounding t h e  s t r o b e  g a t e  NAND P1-14F. 

This f o u r t h  s t a g e  a l s o  p u t s  an al low on P1-18W and on NAND P1-16J. 

The f i f t h  and l a s t  t ransmiss ion  conta ins  a s t o p  code 

(1-3-4) w h i c h  allows NAND p i - 1 8 ~  v i a '  PAND P1-15, NAND P1-14 

and i n v e r t e r  P1-21. The pulse  t e rmina l  E of P3-17 pu l ses  

NAND PI-18Y and t h e  output  of P1-18 through POR P1-18T goes 

. . 
t o  the. DPU commanding . f i lm t o  move. I t  a l s o  r e s e t s  t h e  

Sense Blank Tape F/F P1-23N. I f  t h e  f i f t h  t ransmission was 

no t  t h e  s t o p  code a s  required, the next  feedhole i n  f i r i n g  

P3-17 output  J w i l l  pass  through PI-16 and s e t  t h e  "1" s i d e  of  

t h e  ~ t a r t / ~ t o p  F/F P1-17 thus  s topping  t a p e  movement. 

The p r e s e l e c t o r  now awai ts  t h e  a r r i v a l  of a "Begin 

of Frame" pu l se  from t h e  DPU, i n d i c a t i n g  t h a t  t h e  f i lm frame 

and r e e l  numbers have been read  and a r e  now on t h e  "B" i n p u t s  

of t h e  comparator. The B. of F. s i g n a l  is  app l i ed  t o  NAND P3-16F 

through i n v e r t e r  P3-5 which opera tes  delay P3-18. The E o r  

p u l s e  t e rmina l  now t e s t s  t h e  comparator f o r  A = B, A > B o r  B > A 

a t  g a t e s  P3-16K, P3-23F, PI-18L, and P1-llv. 

I f  A = B t h e  e q u a l i t y  l i n e  P3-22R and t h e  s i g n  l i n e  

P1-20s are both  a t  the.-3V l e v e l .  This  l e v e l  i n h i b i t s  PAND P3-23E 

and NAND.Pl-18N . . v i a  i n v e r t e r  P3-22V, al lows NAND P3-16J and w i t h  



PRESELECTOR READER 

t h e  t e s t  pu l se  of 3-18E f i r e s  delay P1-24 which opera tes  pulse  

a m p l i f i e r s  PI-12E, N ,  Z ,  which r e s e t s  t h e  reader .  I n  t h e  case 

of  A = B no r e s e t  s i g n a l s  a r e  s e n t  t o  t h e  DPU from t h e  p r e s e l e c t o r  

r e a d e r  and t h e  f i l m  w i l l  cont inue t o  move t o  t h e  normal p o s i t i o n  

t o  be d i g i t i z e d .  

The fol lowing t a b l e  shows . the condi t ions  produced 

on t h e  s ign  and equal  l i n e s ,  by t h e  comparator. 

Sign Line Equal Line Meaning 

-3V Impossible 

By means of a s e l e c t i o n  switch (DPDT) e i t h e r  unequal 

c o n d i t i o n ,  A > B o r  B =. A can be s e l e c t e d  t o  cause t h e  e r r o r  

s t o p .  This  op t ion  of e r r o r . s t o p  i s  provided s o  t h a t  f i l m  t o  

be d i g i t i z e d  and i t s  a s s o c i a t e d  punched p a p e r - t a p e  may be  loaded 

i n  ascending o r  descending sequence of frame numbering. Error  

s t o p  on A > B i n d i c a t e s  t h a t  t h e  number read .on t h e  punched t'ape 

i s  l a r g e r  than  t h e  f i l m  ncmber and t h a t  t h e  frame nur~ber i s  i r l  

t h e  descending o rde r  i n  which case a malfunction has occurred. 

I n  l i k e  manner e r r o r  s t o p  on B > A i n d i c a t e s  t h a t  th.e number read  

on t h e  f i l m  is  g r e a t e r  than t h e  number read  on t h e  punched t ape  

and t h e  f i lm numbering was loaded i n  an ascending order .  
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For b o t h  e r r o r  and unequal  c o n d i t i o n s  t h e  e q u a l i t y  

l i n e  w i l l  remain a t  OV which a l l ows  PAND P3-23E and NAND P1-18N, 

w i t h  D.P.D.T. s w i t c h  i n  p o s i t i o n  "2"  and t h e  s i g n  l i n e  a t  -3V 

NAND P1-18R wi.11 p u l s e  t h e  e r r o r  F/F which s t o p s  f i l m  . . and,  v i a  

NOR P3-23M - de lay  ~ 3 - 2 4 ~ '  -. i n v e r t e r ' s  ~ 3 - 5 ~ .  and 'P3-5H and 

i n h i b i t s  mete r ing  and c l e a r s  encoder i n  t h e  DPU. The e r r o r  F/F 

t e r m i n a l  Z a l s o  p l a c e s  an i n h i b i t  on s t a r t  g a t e  NAND P1-18F 

and an a l l o w  on e r r o r  s t a r t  NAND P1-16s. I f  t h e  p r o c e s s  

b u t t o n  i s  o p e r a t e d  t h e  p r e s e l e c t o r  e r r o r  F/F w i l l  reset a l lowing  

t h e  s t a r t  s i g n a l  a second t r y  v i a  p a t h  P1-16R t o  POR P1-18s. 

For  t h e  c o n d i t i o n  A > B = e r r o r  t h e  DPDT swi tch  w i l l  be p l aced  

i n  p o s i t i o n  "1" which b reaks  t h e  p a t h  from P1-.18R t o  PI-17W. 

A -3V l e v e l  P1-20H i s  s e t  on NAND PI-11T. The PAND PI-15W, 

X w i l l  s e n s e  t h e  e q u a l i t y  and s i g n  l i n e  being.OV and a l l o w  

NAND PI-11s. The B. of F. now tests t h e  t h i r d  t e r m i n a l  of  P1-1.1U 

t o  set e r r o r  F/F. For a l l  non e r r o r  unequal  c o n d i t i o n s  PAND P3-23H 

w i l l  p u l s e  NOR P3-23N to. d e l a y  P3-24X, i n v e r t e r s  3-5H and E 

and on t o  t h e  s t a g e  c o n t r o l  t o  i n h i b i t  mete r ing  and c l e a r  

encoder  coun te r .  

I n  e f f e c t  t h e n ,  t h e  machine Ckoes t h i s ;  i f  t h e  number 

r e a d  does n o t  cause  an e r r o r  stop,was it an e q u a l  condi t ion ,  

it w i l l  clear t h e  ei?coder o f  t h e  DPU,. s t o p  me te r ing  of 
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film and allow additional'film .to ,be run.through'the machine 

. . an.d on the next begindf-fraine again attempt.. to make, the . 

comparison as outlined. 

If the error F/F is set the encoder and metering ' 

will be cleared and in addition the film -movement in the 

di.gitizer will also stop awaiting operator attention. . 
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The punched paper t a p e  conta ins  e i g h t  channels and feed  holes .  

. 
DIAGRAM A, TAPE FORMAT ' I . . . .  . . . . 

I . , .  . ' 

start 
. . . .  p . . . . Code 

. - 

Channe 1. 3 , 4  
. . ,/.'-c.---, . ' 

The ho les  a r e  sensed by photo diodes and t h e  feed  ho les  provide 

s t r o b e  pulses .  The s i g n a l s  a r e  ampl i f ied  by t h e  t ape  reader  

ana read i n t o  t h e  "A" F/F's of t h e  p r e s e l e c t o r .  The t ape  word 

c o n s i s t s  o f . f i v e  t ransmiss ions .  The f i r s t  t ransmission w i l l  

always conta in  a s t a r t  code ( 3  and 4 hole)  and four  b i t s  of 

d a t a  w h i c h i s  t h e  hundreds d i g i t  of t h e  r e e l  number. The second 

1 '  

. .. . . 

' .  

t ra i s rn iss ion  con ta ins  t h e  t e n s  and u n i t s  d i g i t s  of t h e  r e e l  

- .  

4  d i g i t  
-- 

Tape Travel  Stop 3  d i g i t  
Code frame # Reel # 

1 , 3 , 4  

I 
5 t h  

1 I 
. 4 t h  3rd  

I I 
znd lSt Transmission 

1 
. . . . . .  

2 

\3 . ' 

feed  
ho les  O o o o c o  

1 4  -.- 
~ u r n  

5 

6 TAPE 

7 

8 

number. Channels 1 - 4  'being t h e  kens and 5 - 8 t h e  

0 
- .  

X 

0 

0 ., 

0 

x 
x 
X 

X 

u n i t s  d i g i t .  The . . t h i r d  t ransmission (channels  1-4) conta ins  

1 .  
. . 

2 

4  

0 

8MSB 

~ L S B  

2 

4  

8 

1' . 

2 " 

4 '  - 

0 

8  

~ L S B  
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4  

8 

1 

2 

4  

- 0 

8MSB 

1 

2 

4  

8 

X 

X 
- 

0 ; .  

: o . .  

0 

i 

2  

4  

8MSB 
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t h e  thousands  and t h e  h ind reds  d i g i t  (channe ls  5 - 8) of  t h e  
. . 

frame number. The f o u r t h . t r a n s m i s s i o n  (channe ls  1 - 4) c o n t a i n s  

t h e  t e n s  d i g i t  and t h e  u n i t s  d i g i t  (channe ls  5 - 8) of  t h e  

f rame number. The f i f t h  and f i n a l  t r ansmis s ion  c o n t a i n s  t h e  

s t o p  code (channe ls  1 ,  3 and 4 ) .  The X s i n  diagram A i n d i c a t e  

t h o s e  p o r t i o n s  of  t h e  word t h a t  are n o t  used.  Blank t a p e  i s  

t a p e  c o n t a i n i n g  f e e d  h o l e s  on ly .  . . .  . 
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DESCRIPTION OF COMPONENTS (F igu re  1 & 2) 

l v z e r :  Th i s  u n i t  purchased from t h e  Vanguard Camera 

Corpora t ion  i s  a f i l m  t r a n s p o r t  and p r o j e c t i o n  system. Film 

i s  advanced and p r o j e c t e d  on a s c r e e n  e n a b l i n g  t h e  o p e r a t o r  

t o  view and judge any p a r t i c u l a r  frame of f i l m .  

~ i r c u i t r ~ ~ a b i n e t :  - Thi s  c a b i n e t  c o n t a i n s  t .he 1 ogical c i r c u i t r y  

which c o n t r o l s  t h e  f u n c t i o n s  of  t h e  p r e s e l e c t o r .  I t  inc ludes :  

t h e  DEC power supp ly ,  DEC b i n s ,  and a -28 VDC power supply.  

... It a l s o  i n c l u d e s  a po ten t iome te r  f o r  a d j u s t i n g  frame r e g i s t r a t i o n  

d e l a y  t i m e .  

Punch Cabinet :  T h i s  c a b i n e t  con ta ins :  The Te le type  Paper 

Tape Punch, a -bU VDC power supply ,  a Vanguard c o n t r o l  r e l a y ,  

paper  t a p e  t a k e  up  mechanism, and a s m a l l  p ane l  c o n t a i n i n g  a 

reset b u t t o n ,  on/off swi t ch  for  t.he tape take-up motor,  and two 

coun te r s .  

0n/0ff Switohs Thi'a swi t ch  a p p l i e s  puwer .tw t h e  take-up motor. 

The motor o p e r a t e s  con t inuous ly  through a s l i p - c l u t c h  arrangement. 

Reset  Button: T h i s  b u t t o n  l o c a t e d  on t h e  p a n e l  i n  t h e  punch 

c a b i n e t  r e s e t s  t h e  f l i p - f l o p s  B1-3 "Yes" f l i p  f l o p ,  B1-5 f l i p -  

f l o p ,  t h e  up-down coun te r  B2-4, and t h e  decoding scaler B1-9. 
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Load Button: This  b u t t o n , . l o c a t e d  o n , t h e  pane l  i n  t h e  punch 
. .  . 

c a b i n e t ,  when d e p r e s s e d , e n a b l e s . t h e  newly. loaded f i l m  t o  advance 
.. . 

u n t i l  t h e  f i r s t  frame i s  d i sp l ayed  and t h e n  a u t o m a t i c a l l y  s t o p s  

t h e  f i l m  movement. .: . 

Yes Button: Th i s  b u t t o n  is l o c a t e d  i n  t h e  c e n t e r  of  

t h e  conso le .  Th i s  b u t t o n  i n i t i a t e s  a punch-out on paper  t a p e  

of t h e  frame and r e e l  number of  t h e  p a r t i c u l a r  frame of 
. . 

f i l m  b e i n g  viewed. Th i s  o p e r a t i o n '  can be  accomplished i f  t h e  

f i l m  i s  s t a t i c  o r  moving. 

No But ton : .  T h i s  b u t t o n  ( r e d )  i s  l o c a t e d  . i n '  t h e  c e n t e r  o f  t h e  

console .  I t  i n i t i a t e s  t h e  c i r c u i t r y  which advances t h e  f i l m  

t o  t h e  nex t  frame wi thou t  punching t h e  frame and r e e l  number. 

This  o p e r a t i o n  can a l s o  be  accomplished i f  t h e  f i l m  i s  s t a t i c  

o r  moving. 

Y ~ S / N O  ~ o u n t e r ~ :  These are s o l e n o i d  ope ra t ed  c o u n t e r s  which 

g i v e  an a c c o u l l , L i r ~ y  vf t h e  number of "yes"  and "no" d e c i s i o n s  

made. They o p e r a t e  from t h e  -60 VDC supply.  They are manually 

r e s e t a b l e .  

Frame R e q i s t r a t i o n  Marks: 'Two s m a l l  s qua re s  are provided  on 

each frame of  f i l m .  These marks a s  p e r  F igu re  "A" are sensed by  

photo d iode  c i r c u i t s  which i n i t i a t e  s t o p s  

G C : U  C. r' 8.) F '2, L k  C 
on t h e  f i l m .  

-.- ..... -n.: ..'- ...---. . . .- -- 

Figure  "A" 
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Frame and ' f i ee l  Number: T h i s  i s  a f o u r  .by e i g h t  mat.rix of  

s q u a r e s  on t h e  f i l m  which' i n d i c a t e  t h e  r e e l  number and frame 

number i n  B. C. D. These marks a s  per F igu re  "BJ' a r e  

t h i s  column 
El D d e l O I  D m  8 n o t  r e a d  

t o  pape r  t a p e  a a . e  e P U  4 
Reel # 080 

Frame # 1869 

Keel .'# Frame # 

F i g u r e  "B" 

sensed  by p h o t o d i o d e : c i r c u i t s  and punched on paper  t a p e  

when a yes  d e c i s i o n  i s  made. 



1. General  Desc r ip t ion  o f  Operat ion 

I n  general . , f i lm can b e  p r e s e l e c t e d  i n  two modes: 

" S t a t i c "  ( f i l m  i s  s topped  b e f o r e  judgement is  made and "on t h e  
. . 

f l y "  f i l m  i s  moving) . 
I n  t h e  s t a t i c  mode t h e  f i l m  w i l l  be s topped and one 

o r  more frames w i l l  b e  d i s p l a y e d  on t h e  motion ana lyze r  s c r een .  
. .  . 

The o p e r a t o r  must dec ide  whether o r  n o t  t h a t '  p a r t i c u l a r  frame 

over  t h e  r ead ing  p o r t i o n  of  t h e  s c r e e n  i s  t o  be  d i g i t i z e d .  

I f  n o t ,  t h e  "no" b u t t o n  i s  depressed  and t h e  f i l m  i s  advanced 

t o  t h e  nex t  frame. I f  t h e  o p e r a t o r  dec ides  t h a t  it should be  

d i g i t i z e d ,  t h e  "yes"  b u t t o n  i s  depressed .  The frame and reel 

number of t h a t  p a r t i c u l a r  frame w i l l  t hen  be punched o u t  on 
. . 

paper  t a p e  by t h e  t e l e t y p e  punch and t h e  f i l m  w i l l  b e  advanced 

t o  t h e  nex t  frame. 

While t h e  f i l m  i s  moving t h e  o p e r a t o r  may make a 
. . 

dcc ic ion .  I f  it wcre ,"yeeM then  upon r e c e i p t  of t h e  frame 

r e g i s t r a t i o n  marks t h e  frame and r e e l  number w i l l  be punched on 

paper  t a p e  wh i l e  f i l m  con t inues  t o  move. I f  a "no" d e c i s i o n  i s  

made t h e  f i l i  j u s t  con t inues  t o  move t o  t h e  n e x t  frame o r  u n t i l  

ano the r  decision i s  made. Thi s  e n a b l e s  t h e  o p e r a t o r  t o  make 

d e c i s i o n s  w i thou t  s topp ing  f i l m  on each frame. 
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2. P r e s e l e c t o r  Descr ip t ion  

2 a .  Reset: Depression of t h e  r e s e t  bu t ton  o r i g i n a t e s  a  

p o s i t i v e  going pu l se  v i a  pu l se  genera tor  B2-9E and B1-1OT t o  

t h e  POR B1-6K. I t  then  proceeds t o  a  pu l se  ampl i f i e r  B1-8 P in  E .  
. . 

. . 
This  a m p l i f i e r  genera tes  a  l ' .pse 'c .  p o s i t i v e  pu l se  t o  r e s e t  

B1-5V, yes  F/F B1-3M, and the .decoding  s c a l e r  B1-9. F, L ,  S. 

The p o s i t i v e  going pu l se  from B1-1OT a l s o  goes t o  B1-8 p in  N 

which genera tes  a  1 ysec.  pu l se  t o  r e s e t  t h e  f i l m  d r i v e  F/F 

B1-3X and t o  r e s e t  t h e  up-doGm counter  B2-4 t o  00. 

2b. Loading: Af te r  r e s e t t i n g ,  f i l m  is  automat ica l ly  

loaded by p ress ing  t h e  load  bu t ton ,  which f i r e s  a  schmidt 

t r i g g e r  B2-2E, applying a pulse  t o  t h e  f i l m  d r i v e  F/F which 

s t a r t s  t o  move f i lm.  This  schmidt pu l se  is  a l s o  app l i ed  t o  

P in  N of a POR B2-5. From the.POR t h e  pulse  t e s t s  t h e  NAND B1-13. 

This  NAND i s  i n h i b i t e d  by t h e  f a c t  t h a t  t h e  up-down counter  i s  

i n  t h e  -0 condi t ion .  This  same pulse  i s  a l s o  inver t ed  by B1-10 

and app l i ed  t o  P in  J of B2-4 t o  s t e p  t h e  counter  t o  01. 

Stepping t h e  counter  t o  01  p u t s  an al low l e v e l  on Pin V of B1-13 

and cond i t ions  t h e  NAND B1-13 f o r  r e c e i p t  of t h e  next  frame 

r e g i s t r a t i o n  pulse .  The f i l m ,  during t h i s  t ime,  i s  moving. 

When t h e  f i r s t  frame appears  on t h e  screen  and t h e  frame 

r e g i s t r a t i o n  marks d e t e c t e d , a  pu l se  appears on Pin  U of NAND B2-5. 

P i n s  S and T a r e  condi t ioned by v i r t u e  of t h e  0 1  i n  t h e  counter.  

The pu l se  i s  allowed through and s t a r t s  t o  down-count t h e  counter  
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t o  00 . '  A t  t h e ,  same t i m e ,  t h e  frame r e g i s t r a t i o n  .pu lse  tests  

P i n  U of B1-13. Because P i n  V h a s  an a l l o w  l e v e l  on i t ,  t h e  

NAND o p e r a t e s  and t h e  f i l m  d r i v e r  F/F is  set t o  t h e  0 p o s i t i o n  

s topp ing  f i l m .  Film i s  now s topped and ready f o r  t h e  opera tor .  

t o  make a frame d e c i s i o n .  

2c. "NO'' De,cision: I f  t h e  no b u t t o n  i s  depressed  a  p u l s e  

i s  a p p l i e d  t o  P in  F  of t h e  .NAND B2-6. P.in E has  an a l l ow 

l e v e l  on i t ,  because t h e  yes  F/F i s  i n  t h e  z e r o  p o s i t i o n .  

P i n - H  a l s o  has  an a l l ow l e v e l  on it by v i r t u e  of the .O-  c o n d i t i o n  

of  t h e  up-down counker. The NAND o p e r a t e s  and t h e  p u l s e  i s  " 

i n v e r t e d  and o p e r a t e s  , t h e  f i l m  d r i v e r  F/F which s t a r t s  f i l m  

moving. A l s o  t h e  p u l s e  goes t o  P in  S of  B1-5 and s e t s  t h e  F/F 

t o  t h e  one s ta te .  Th i s  i n h i b i t s  any p o s s i b i l i t y  of  a punch 

o u t  by removing t h e  l e v e l  on P i n  N of  t h e  NAND B2-6. The p u l s e  

from NAND B2-6K . a l s o  s t e p s  the .  up-down coun te r  t o  a  -1. Th i s  

a g a i n  p u t s  an a l l o w  on B1-13 P i n  V; B2-5. P i n s  .S and T.  The 

nex t  F/R p u l s e  w i l l  s t o p . t h e  f i l m  and down-count t h e  coun te r  t o  

a 00 .  A t  t h i s  p o i n t  n o t h i n g . h a s b e e n  punched o u t  and t h e  f i l m  

comes t o  a s t o p  aga in .  

81 

2d. : Yes Decision:  The y e s  b u t t o n  i s  dep res sed  and t h e  

s c m i d t  B2-1E a p p l i e s  a p u l s e  on P in  E of  t h e  NAND B2-5. The 

up-dom coun te r  i s  i n  t h e  0- p o s i t i o n  p u t t i n g  an a l l o w  on P i n  F  

of B2-.5, The yes  F/F i s  i n  t h e  "0" p o s i t i o n '  p u t t i n g  an a l l o w  

on,Pin H of  B2-5. The NAND o p e r a t e s  s e t t i n g  B1-3 t o  t h e  "1" s t a t e  
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I t  a lso '  p u l s e s  P in  S of B2-6 'through i n v e r t e r  B1-102. Since 

t h e  f i l m  i s  stopped t h e  pu l se  g e t s  through NAND. B2-6V an'd s , e t s  

B1-5Y F/F t o  "0".  This  F/F p u t s  an i l l o w  on NAND ~ 2 - 6 ~ .  The 

p o s i t i v e  p u l s e  from B2-5K a l s o  i s  app l i ed  t o  B1-3V s t a r t i n g  

t h e  f i l m  and i s  app l i ed  t o  POR B2-5M which . s t eps  t h e  up- 

down counter  t o  -1 again al lowing NAND B2-5 S ,  T .  When t h e  

"yes" F/F 01-3 i s  set td t h e  "1" s t a t e  NAND 82-6M ii allowed. 

Input  N of B2-6 is allowed as mentioned e a r l i e r .  A pulse  from 

t h e  punch occurs  eve'ry 10 mi l l i seconds  v i a  p u l s e  'generator Ell-2F. 

A t  which t ime NAND B2-6 opera tes .  This  pu l se  bpera tes  a 4MS 

Delay B1-7X. The ~ M S  l e v e l  from Pin  J i s  app l i ed  t o  t h e  p i n s  

of NANDs B 1 - 1 1  E, W ,  S, L and t o  B1-13K. Since t h e  decoding 

s c a l e r  (down-counter) i s  i n  t h e  000 p o s i t i o n  B1-11K provides a 

p o s i t i v e  4MS pu l se  t o  t h e  punch c o i l s  1, 3 ,  4 ,  v i a  PUK B2-18 

F, M, T, and so lenoid  d r i v e r s  B2-20 H, X and ~ 2 - 2 2  H. The. 

t h r e e  corresponding ho les  a r e  punched and t ape  i s  advanced by 

t h e  feed  so leno id  v i a  so lenoid  d f ive f  B2-24X. At the end of 

t h e  4MS l e v e l ,  de lay  B1-7F provides a .4us pu l se  t o  Pin E of 

t h e  decoding s c a l e r  which s h i f t s  t h e  down s c a l e r  t o  111 thus  

p u t t i n g  an a l low on NAND B1-13 E and F. The next  sync pulse  

produces a 4MS l e v e l  t o  B1-13 which then punches out  t h e  i n f o r -  

mation on diodes G 1  through H4 i n  t h e  frame and r e e l  matr ix .  

On t h e  next  t ransmiss ion  information on diodes E l  through F4 

i s  punched out  i n  a s i m i l a r  .manner. On t h e  f o u r t h  t ransmission 



. . .  . 

PRESELECTOR PUNCH ' - 21 - .  

. . . . 

. . 

: C 1  through.  D4 i s  punched o u t  and on t h e ' f i n a l  t r ansmis s ion  B 1  

through B4 a n d ' t h e  s tar t  code i s  punched o u t .  This  l as t  p u l s e  

a l s o  goes from B1-12 F t o  Delay B2-8Y. Th i s  de l ay  then  p u l s e s  

P in  F o f  B1-8 which i n  t u r n  r e c y c l e s  [ i . e .  Rese t s ]  t h e  decoding 

s c a l e r  t o  000 and resets F/F B1-5V which p u t s  an i n h i b i t  on 

NAND B2-6N s topp ing  any more sync.  p u l s e s  from g e t t i n g  ' through 

B2-6. I t  a l s o  resets t h e '  "yes"  F/F B1-3. T h i s  o p e r a t i o n  o f  

5 t r a n s m i s s i o n s  and a r e c y c l e  t a k e s  about  56 . m i l l i s e c o n d s .  

Film i s  s t i l l  moving and upon r e c e i p t  of  F-R p u l s e  filrn.wi.11 

be s topped.  :.. 

2e. I t  i s  p o s s i b l e  t o  p r e s e l e c t  w h i l e  t h e  f i l m  i s  moving 

cont inuous ly .  Suppose t h a t  f i l m  i s  s topped.  The o p e r a t o r  

makes a "yes"  d e c i s i o n .  The frame and reel number i s  punched 

as desc r ibed  i n  s e c t i o n  ( 2 d ) .  Film b e g i n s  t o  move 

and t h e  up-down coun te r  B2-4 i s  set t o  -1 s ta te .  Before  t h e  

fib-K p u l s e  of t h e  nex t  frame occu r s  should t h e  o p e r a t o r  make a 

second "yes"  d e c i s i o n  t h i s  aga in  sets y e s  F/F B1-3. T h i s  sets 

a l e v e l  on NAND B2-6S, b u t  B2-6T i s  i n h i b i t e d  s i n c e  f i l m  i s  

moving. A -3V l e v e l  i s  set on NAND B2-6W. The up-down coun te r  

i s  set t o  1- which removes t h e  l e v e l  from NAND BP-13V, t h u s  

prevent ing  f i l m  from s topp ing  on t h e  f i r s t  F-R pu l se .  When t h e  

F-R p u l s e  does  come, one p a t h  i s  through  NAND B2-GX. B2-6Z sets 

B1-5 F/E which p u t s  a -3V l e v e l  on NAND B2-6N. B2-6M h a s  a 

l e v e l  on it by v i r t u e  of  yes  F/F B1-3 be ing  set i n  a "1" state. 
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T h i s  a l l o w s  t h a t  p a r t i c u l a r  frame and reel,  number' t o  be punched 

o u t .  . A  second p a t h  o f  t h e  F-R p u l s e  down coun t s  t h e  coun te r  

t o  a -1 v i a  NAND B2-5 W ,  X I  Y. 

2 f .  Suppose now t h a t  a "no" d e c i s i o n  i s  made b e f o r e  t h e  

n e x t  F-R p u l s e .  The "yes"  F/F B1-3 is i n  t h e  "0" s ta te  p u t t i n g  

a -3V l e v e l  on NAND B2-6E. The up-down coun te r  B2-4 r e a d s  

0- p u t t i n g  a -3V l e v e l  on NAND B2-6H. The p u l s e  from t h e  

schmidt t r i g g e r  B2-3E g e t s  through NAND B2-6K. This  sets t h e  

up-down c o u n t e r  t o  10 which i n h i b i t s  NAND B1-13V p reven t ing  

t h e  f i l m  from s topping .  The p u l s e  from B2-6K a l s o  sets t h e  

F/F B1-5 t o  t h e  "1" s ta te  v i a  i n v e r t e r  B1-1OF. T h i s  p r e v e n t s  

t h e  punch o u t  on t h e  nex t  F-R p u l s e .  .The on ly  p a t h  f o r  t h e  

F-R p u l s e  i s  t o  down count B2-4 t o  01. 

2g. Suppose two "no" d e c i s i o n s  a r e  made b e f o r e  r e c e i p t  

of a s i ~ ~ y l e  F-R p u l s e .  The f i r s t  "no" starts f i l m  moving, 

s e t s  t h e  coun te r  t o  -1 and p u t s  an i n h i b i t  on B2-bN through 

F/F 81-5s. The second "no" merely up-cuurlts t l ~ e  coun te r  to 

40. The f i rs t  F-R p u l s e  on ly  has one path; Lhrough B2- 5 W ,  X I  

Y ,  which down coun t s  t h e  coun te r  t o  01. I f  no other d e c i s i o n  

is  made b e f o r e  t h e  second F-R p u l s e  t h e  f i l m  w i l l  s t o p  upon 

r e c e i p t  of t h e  second frame r e g i s t r a t i o n  p u l s e ,  

2h. Suppose a "no" and t h e n  a "yes"  d e c i s i o n  i s  made. 

The "no" d e c i s i o n  starts f i l m  and i n h i b i t s  B2-6N through 

F/F B1-5. I t  a l s o  s t e p s . t h e  coun te r  B2-4 t o  01. The nex t  
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"yest '  dec i s ion  p u t s  t h e  counte'r t o  1- and s e t s  , t h e  re . s t  o f '  ' . 

t h e  .components a s  descr ibed  i n  sec t ion .  2e. The,,F-R p u l s e  

 sets.^/^ Bl'-5 through NAND B2-6Z al lowing t h e  frame and r e e l  

number t o  be punched and a l s o  it down counts  82-4 t o  -1: 

2 i .  The frame r e g i s t r a t i o n  pu l se  i s  o r i g i n a t e d  i n  t h i s '  

1 2  3  
manner. 

FR boxes 
on f i l m  0 "5 f o s i t i o n  of boxes when pulse  

i s  t r i g g e r e d  

The l ead ing  edge of lower F-R box t r i g g e r s  a pu l se  

through i n v e r t e r  B1-25Y. This  pu l se  then goes t o  pu l se  

genera tor  B2-10Z which then  goes t o  a 150 MS delay  B2-14. L: 

Afte r  t h e  150 MS t h e  r e l a t i v e  p o s i t i o n  of t h e  boxes is  as c . -.i. 

shown below. , 2 I ' .,: . . 

This  now g ives  u s  a  " l i g h t "  # 2diode and a "dark" # 1 diode .. 

condi t ion .  .These condi t ions  supply l e v e l s  t o  H and E of 

PAND B2-13. T h i s . i n  t u r n  al lows NAND B1-6Z along wi th  t h e  

delayed t r i g g e r i n g  pu l se  a t  Pin Y. The p o s i t i v e  output  pu l se  

is then  i n v e r t e d  through B2-7J and goes i n t o  t h e  a s soc ia ted  



. . 
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c i r c u i t r y ,  and i s  c a l l e d  frame r e g i s t r a t J o n  pu l se  (F-R) . The 

de lay  B2-14 i s  equipped wi th  an e x t e r n a l  po t  which can a d j u s t  

t h e  de lay  t ime. S ince  t h e  length  of d e l a y , i s  dependent on 

f i l m  speed, t h i s  de lay  must be adjus ted .  when f i l m  speed is, 

changed. . . .  






