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INSTRUCTIONS I'OR USE PROJECTOR PAII,I,ARD.BOIEX S-22A
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4 SETTING IJT TIM PROJECTOR

IO IOADING TiiE PROJECTOR

L3 O?ER.ATING TIIE PROJECTOR
- Project ion -  Reverse mot ion -  Unloading -  Rewinding -
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18 PTJEIIC ADDRESS SYSTE]VI
-  Jse o i  microphone -  Us*.  of  record-p layer  or  tape recorder  -
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-  l l h a n k i n o  f h e  p p a n n A  i r a  Q n . . r n  m ',___-*__-o corur- r rg -  DUuf Iu maxlng -
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BOI,NX S-22I

24a

25 MINOR REPAIRS OF SOUND SYSTEM

27 MAINTENtu'{CE
- Lubrication * Cleaning - Replacing projection lamp -
-  Replac ing other  par ts  -

32 AUXIIIARY f2'I IOUDSPEAIGR

33 I'C-IIDSPEAI(ER JI;-I{CTION BOX

34 SO}IE HTNTS BY A SOUND ENGINEER
I. SOLAID PROJECTION

II. HO}I TO ADD SOUND TO A FIIM WITH MAGNETIC TRACK

EQUI?}MNT

The  5 -221  p ro jec to r  i s  supp l i ed  w i th  :
-  one - Iooo w.  tamp (75o w.  lamp suppl ied on request)
-  one lens x
-  one  2ooo  f t  r ee l
*  one power cord,  ren$tr r  \3  f t ,  wi th J  leads

as wefl as with the following accessories which wil1- be fouad inside
the l ld  of  the case :

- one oilcan - one screwdriver - one brush - two spare fuses,

The 3-221 nro ' ieetor  is  f i t ted wi th a standarddocus lens of  focal
length 5O mn. Two other focal length lenses afe availabJ-e :
-  e  35 mm lensr  in teno.ed.  for  shor t  pro ject ion d is tancesl
-  a 70 mm lens,  in tended for  long pro ject ion d is tances.

PAIIIARD-BOLEX lenses are specially designed to produce pictures
of maximum bril l iance, sharpness and contrast.

The microphone, type D l1-Hi (Coae : SOMIC), which can be supplied on
request with lJ ft of cable, may al.so be stowed away inside the l id.

Use of the special earrying bag (Code : S0H0U), supplied. on request,
is strongly recommended, as this bag effectively protects the l ined pro-
ieetor  n:sp-  Tt  n lso has roOm fOr two 2ooo f t  reels  and thej_r  car tOns.
J v v v v r

-  Before using the projector, rmscrew the back panel of the case in order
to remove blocks and cushions from i-nsi-de housing.

II4PORTAN'T
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HOW TO GET TIfi MOST OUT O} YOUR
BOIXX S-22L

- Arransement of Projector and Screen

The distance from the screen depends
on the size of the screen and on the
focal length of the lens used. The
diagram opposite shows the size of the
picture produced on the screen when
using pro ject ion lenses of  focal  length
35,  50 and 70 mm at  var ious pro ject ion
d l s tances .

5 6 7 8

l ld tb  o f  acreeh

For example : For a 50 nn lens and a 6 ft
s c y . e t r n  t h e  a n n r n n r i q t e  n r o i e n t i o n  r l i s t a n c e

rvil l1 tre 30 ft.

Set  the
beam i-s

nrn  io  oJ-  n r  nn  q

n r n ' i  o n l - a d  n r r a r
y r  v J v v

stand. or table faclng the screen,
the heads of the audience.

high enoush so that the

Try to ensllre that the screen i-s al-
ways set squarely in line with the
projector ,  but  i f  th is  j -s  not  possib le
the screen should be inclined sli-ghtly
i-n the appropriate d.irectj-on so that
the beam strikes it perpendicularly.
By doing this, picture distortion is
avoided.

2
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S c :  t  i  n o  A  r - r l p . o t t o t ' t a  "

P n n - i o n * i n n  n n n d i t i n n q : r o  q n n d  i f  + l ^ ^
r  L  u ! l  c u  u r v f r  u v u v

v i e w i n s  a . n s l e  i s  w i t h - L n  :

- ^ o
,u^  -  marT  sc reen
20"  -  beaded  sc reen .

T l r a  m i n ' i m , r m  c n o o n N S f l g  d i S t a n C e  b e -

tween  the  f i r s t  r ow  o f  spec ta to rs
and  the  sc reen  may  be  esb ima ted  by
m r l t i n l r r i n s  t h e  w i d t h  o f  t h e  s c r e e n
v y  L 2 .

The d is tance between the screen and
the row of  seats fur thest  f rom i t
shou-Ld not  be e ieater  than 6 t imes
the wid" th of  the screen.

0ther  Points

In order to obtain good pictur" "oo-
trast, particularly when showing
colour fi lms, it is advisable that
€ i  r - ^  ^ L ^ . . f  r  ^ - r - -  t t p  n r o i c n t o d  i n  3r  a f u o  o r r v u a u  u l l r J  v 9  y r  u J s u  u 9 u  r r r

fu l1y darkened room. Fl ickers fa l l ing
on the screen from an open fire in
n c n - t - i  n r r t  a n  c l . r n r r ' l  n  h e  r r l : r d e d  a s p i  n S t .
r \ * ! v + v q 4 u r v v b 4 g f

' l ' h t r  l ' J o  l e v  S - 2 2  |  n r o i e e l n r  w i  l ' l  t a k e
e i t h e r  e  7 5 0 - w q t t  o r  a  1 0 0 0 - w a t t
p ro jec t ion  Ianp.  I f  the  room used fo r
n r o i e c t i n n  i q  n n m n a r a t i w e l v  s m n l l -  aq v r v u r . /  v l l u r : t

750-wat t  lamp wi l t  general ly  g ive
suff icient i l fumination.

To  change  the  p ro jec t i on  l amp ,  see
page 2J.



SETTING UP TIS PROJECTOR

- Open the case fu l fy  and l i fb  the cover  of f  i ts
h inges.

-  Rai-se the upper reel  arm.

- 'Push  down  the  hand le .

- Make sure that the knob at the end of the take-up
sp ind le  i s  f u l l y  pushed  i n .  Then  f i t  t he  emp ty  ree l
on the take-up spindJ e unt i l  i t  is  behind the baf l
spr ing.  Pu1l  the knob toward.s you in order  to fock
the bal f  spr ing and to prevenb the reef  f rom f l l f ing
n f  f  d r r r i  n o  l h o  n r n  i o  n  l - i  n n

Notice : Reels with standard hub

/of l  f *  ra^r  - in imum diameterT v v  r

800 f t  reel ,
2000 f t  reel ,

T m n n r t q n l  -  T h o

the developing
reels.  Reverse
r a ' . ' i  n d ' i  n  - \f  v  yY 4 f ru  !116 /  .

l t n

n

-  Inser t  the lens in to the lens-holder .

t r 'or  Sound Pro. iect ion wi th bui l t - in  T,oudspeaker

- Remove the cable winder from the cover (bv simnl\  v J  - . - y ' y

pu l l ing i t  towards you) .

- Unwind the toudspeaker eable and set the speaker
beneath or  beside the screen.

- Insert the jack of the }oudspeaker cable fully into
the jack markecl {| and situated on the side oi the
cont io l  panel .  

' \

@
lockedunlocked

should be used :

of the hub: 65 mrn
r r  r r  t t :  

l o m m
i l  n  n  , - i l t r  m m

.  L L )  t ' '

{!..

G'::
itl

::",

;.:"
1,6,::,
.:1 I

k
: ' t

ffii
!0 or 1OO ft reels coming back from

laboratory can be used only as feed
not j -on nust  be avoided (except  for

$



I
lr'F
t

I

i

t
t

- Connect ion ' r io  the Electr ic  Power Supnlv

The  vo l t age  supp l i ed  t o  t he  p ro jec to r  musL  be
r r A  r a  r ? t r  - . a r t ^  I f  t h e  n o m i n a l  v o f t a e e  o f
the focai  main supply is  e i ther  lower or
h igher  than these values (between 90 and,  295
vof ts ,  tak ing in to considerat ion the over-
vo f tage  and  rmdervo l l age  o f  t he  g r i d ) ,  i L
is  necessary to use the Pai l lard-Bofex t rans-
former T ff ( or another auxir j-ary transformer

I  < A {  I  \ /  n  lu a  v r { u r v 4 r s r r u  y u w v r  f  d u r l r t 3 ,  L . y .  L , ) ) w  v A . l  .

The S-22f  pro jector  rurrs  on AC current .  50
or  6O c. rc les/sec.  r f  necessary, -Ed' j . rsT-TE6
pos i t i on  o f  t he  cove r  o f  i he  s t roboscope  ac_
co rd ing  to  t he  f i gu re  shown  oppos i t e .  To  c lo
th l s ,  f oosen  the  sc rew  s i t ua ted  above  the
s t roboscope  ape r tu re  (one  tu rn  a t  t he  u tmos t ) .
move  the  cove r  (e .g .  f f i
downwards  fo r  50  cvc tes / sec .  o r  upwards  fo r
6 0  c y c t e s / s e c . ;  L h e n  r , i g h b e n  L h e  s c r e r , r  L g a r n ,
Be carefu l  not  to  press on the per forated
d i sk  o f  t he  s t roboscope .

50 ̂ -

T  F  n n l  r r  D ( l  a r r n n a r f  i  c  o r r n  i  T  o l - . - l  ^  + -r r  v r r r J  uv  uu r r v [ r ,  r s  3va -L ]ao . re ,  t r he  p ro jec to r  can  be  used  so le ] y  f o r  s i l en t  p ro iec t i on
unless a converter is added in order to provlde the essential AC =uppt]-fff i f[-frE
ampl i f ier  (Power about  lo  wat ts ,  vo l tage z r ro-r35 vot ts ,  50 or  60 ; ; ; i " ; i ; " ; : t - ; ; " " '
in fornat ion about  conneet ing the converter ,  contact  your  Bofex dealer .

WarninE - ff the
6Se" pase 9)
1n \

-  -Buses

Check your house fuses to see if they are strong enough to stand the curent taken by
the projector. The maximrm total power consi:med- by the prol;ector can be 11OO watts
when equipped with a 75O watt lampl it c]inbs to about 1750 watts when a IOOO watt
lamp is  used.

The rating of the fuse must be at feast equal to the figure obtained if the total
power indicated above is divided by the supply voltage,

I f  o ther  lamps or  efectr ic  appl iances are l -ef t  swi tched
running, then the power they use must be added to that
calcufating the fuse rati-ng required.

60 ' \ -

o n  w h i  I  p  f h c  n n n i o n j - n r  i  av J e w v v L  r D

e o n q t r m c d  h r r  * h o  n r n  i  o n * n r  i  nv J v v u v L  r 1 1

s -22L pro jector  is  used wi th DC current ,  do not  swi tch on the anpl i -
in  order  to ar-o id b lowing the fuse.  ( ro replace the fuse,  "uu p ig"



,;?Si:rlt
,i:t::r:1. , .-  Con: feqt ine up the Projec

l .  Make sure that  the nain swi tch is  set  to
STOP.

2,  Turn the knob of  the rheostat  (which
regulates the amount of current fed to
the lamp) as far  as i t  wi l l  go in  the
di rect ion shown bv the arrow.

A.  Ma in  Vo l tage be tween l lO and l l5  Vof ts

Wi thdrar , . l  the  power  cord  (  a )  f  i t ted  under
t h e  l i d : n d  c o n n - c b  l h e  p r o j e c t o r  d i r e c t -
l y  to  the  power  supp ly .

B .  Ma in  Vo l tase  h igher  than l l5  Vof ts  o r
lower  than l fO Vo l ts

Use the  Pa i l la rd -Bo le : ' ,  t rans former  T  l f .
C o n n e c t  c a b l e  ( b )  o f  t h e  t r a n s f o r m e r  t o
the  por^ rer  supp ly  anc l  inser t  the  p lug  (c )

i n  t h e  p r o j e c t o r  s o c k e t .

C .  I f  i t  i s  d e s i r e d  t o  u s e  t h e  p o r , r i e r  c o r d
( a )  : s  a n  6 x t e n s i o n  c a b - L e ,  L h e  b e n t  p l u g
on i t  must  be  removed and the  cord  con-
n e c t e d  t o  c a b l e  ( U )  o n  t h e  t r a n s f o r m e r
w i  L h  a n  a p p r o p r i : t e  p 1 u g .

T o  S e t  t h e  V o l t a g e  S e l e c t o r  o n  t h e  B o l e x
T l l  Tra.nsformer

S n r e w  t h e  n l  r r , q  i  n t o  1 ; h o  h o l  e  n n n n s i t e  t h e
wo l  t a r "o  r . ay \ r t e  r : owe r i  n r r  l he  I  oe  a ' l  ma in  vO l -
+ ^  - ^  m L ^  - ^ - - ;  - . , *  ^ , . - - r  , ,  . - ^ r  + ^  - ^  ^ f  e i t h e ru a 6 s .  r r r s  u a ^ f u ( , u  D q y y L J  v v l u a 6 s  v .

range of the transformer is marked in r-.d
and the minimrm voltaEe in blue.

.i

f ower  Supp fv  t o  Amp l i f i e r

The  amp l i f i e r  has  a  vo l t age  se lec to r ,  bhe
se t t i ng  o f  wh j - ch  i s  necessa ry  i n  o rde r  t o
obtain the maximum output and at the same
tlme avoid possible overv'oftages which cause
the tubes to burn out prernaturely.

ft is advisabfe to measure the voltage
suppl ied to the ampl i f ier  by means of  a
voltmeter. Preferably use the Pail lard-
Bolex vol tneter  (suppl ied on request)  by
n n n n a a * - i n a  j . r -  + ^  t h e  r o o m ' l i o h t . i  n o  o u t t e tU  V V  v r r v

on the pro jector .  In  order  to read the
v o l t a . g e  -  n n o i o c t ' i  o n  I  r m n  m r r q t  h e  = w i t c h e d

, y - v J ! ( J , 4 y u u r

B



r r : - - - r : - ^ -  r t ^ r . ^ - ^  s e l e c l , o r  o n  A m n l i f i e rA U  t U b U L t l X  V U f  U d * U  - - - - - - - -  - - -  - * - . .

Se t  t he  se lec to r  :

-  to  the r rb lue"  posi t ion i f  the vol - taqe
(main or  t ransfornoer)  i -s  between 110
- n A  1 t )  r r n - l * :

+ ^  r L ^  r r . . ^ i r r  " ^ S i t i O n  i f  t h e  v o f t a q e-  u u  u t t g  r E u  v v

is  sub. iect  to  f requent  chanees or  i f
t he  vo t l age  (ma in  o r  t r an : fo rmer )  i s
betsce4 -1?2 sqd 1j5 volts.

If  there is no voltneier: : , ,-r i l - i ] , : tbf e to nea-:ure
pro  je  c to r  b f  i i re  t rans fc l - : : , - : . r  T  11 ,  chec :k  " ;he

the  exac t  vo lbage supp l ied  to  ihe
nominal nain voltage ( shown on the

e l e c l , r  L c i  b y  : r +  .  e r  o . r  e  b  ; - c  )  .

Ascer ta in  l , rhe i t re r  t le  noru ina l  vo l  tagr :
blue ) or the na:<imr'u: vol tage ( red ) of

cones nearer to the mlnim:m voltage (shotntn in
thc ro l tage range chosen by means of  the

+ r q n c f r r m o r  n l - r c
v r  1 = .

Set  the selector  o i  - 'h i . .  anr , . l l f ier  to  bhe c l r : : responding colour .

To aL 'J  j r is t  bhe - . 'c l taEe seiector ' ,  Lrnscrer . , '  the knob,  put l  i t  forward and s l ide i t  s ide-
r . r a ] ' :  ' . r , t i l  - h  1 . . ; l : e d  c c l  o L l r  i - c  r r r g t b l : "
Then screr,r the knob -:c.,- l l  : , , ,- ; : i in.

fn  case the  supc ly  - i l i i :g :  i . s  no t  kno l r ,n  p rer : i . s : .1 . ; ' i  (no  vo l tmeter  ava i lab le ) ,  i t  i s
b o s * ,  - ' : r : r l - : - . t .  . 1 .  ,  

-  ' j ,  .  : ' . ' , . .  : - '  ' , h . t t r e d t t p o s i t j _ o n .

( l o n n a a *  i  n o  r r n  Q  n n m  T  r m nL f r r F  u p  l L v v d  l u u v

A  room lamp can be p lugged into the r .mi-
ve rsa l - t ype  socke t  o f  t he  p ro jec to r .
This lamp is  swi tched of f  automat ica l ly
when the pro ject ion lamp is  swi tched on
and vice versa. The room lamp outlet has
a socket  for  both E'aropean and Amer ican
t;rpe plugs. Use a bul-b of I10 to l}0
volts, which is the voltage available
wi th the . :n iversal - type socket .  I f  the
bulb is  dest ined for  a h igher  vol_tage,
i t  wi l l  on ly  supply a percentage of  i ts
r n l - ^ * t i  ^ l  ^ . . + * . - +y u u 9 r r u r 4 r  w u u l J u u .

The power taken by the room lamp must
not be more than :

200 r.^/s{1g if a 1000 i*att projection
lamp is  used;

f5O wa. t ts  i f  a  75O wat t  pz 'o. iect ion
l a m p  i s  u s e d .
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Pre-l-oadinE 0perat lons

- Turn the roain switch to 'IMOT".

Turn the speed selector  knob
o rde r  t o  ob ta in  t he  des i red

(wi th an arrow) in
n r n i o n * i  n n  c n o a r f

-  C h o o l r  i h e  r , n o - i o  n l . i  n n  q n o o d  u r i  t h  t h p  s t n n t r n c n n n a :v r r u  y f  v J ! r u r v r r  u y v u u  v r r  v , L

l r h o  n r n i o n f n r  n r n q  q t  r  c n o o d  n ?  2 A  f  n  q  r ^ r ] e o nv J v v v v ! v u v y v v u " ' ! - j f - - - j - j - X - 3 - Y . .

the l-uminous dots on the inler circle of the
stroboscope appear mot ionl -ess.

T h o  n r o i o n t n r  n r n q  2 t :  < n o p d
v r l ! u v v r  v  l r  u y u v v

the lr.minous dots on the outer
st roboscope appear rnot ionless.

n f  l R  f  n s .  when

r r  D  D . .  - ^ ^ * -  ^ f  t h e  s n e e d  s o l e n t e r  i t  i s  a J " s oI 3  
-  ! v  u r a l r -  u ,

n n q q i l r l  e  t n  q o l  o o t  e n r r  n n o  i o n t  i  n n  q n o o d  h o i r ^ r o a nv J v v v ! v r a  u y u v u

1 6  a - , , 1  2 E  f " r : r - s  r e -  q e c n n d  h r r t  ' i  
n  t h i s  c a s e  i t

i s  n o t  n n e s i  h  l o  t o  e h e o l <  l . h o  c n o a d  l r r r  i : h a

s t roboscope .

Sw i t ch  t o  t he  pos i t i on  marked  Q(

W a r n i n g  -  I f ,  i n  s p i t e  o f  L h e  r e s L s t a n c e  o f  t h e
r ^ - -  - L  - L .  D o i n t e r  o l  t h o l  : m m e t e r  q n e sI a U V  t I I V V D  U d  U  t  U I I L  y v - - -

h c w n n d  t h o  r o d  o r  v e ' l  l o w  d o t  n r  h o r 1 6 n f l  t h a t  o fv r  J

a  d i f f e r e n t  c o f o u r  c o r r e s p o n d i n g  t o  t h e  p a r t i -
cu-Lar  nomi  na l  . ro l  tage o f  the  l *p  (  see  f  o l  low i  ng
p a g e )  -  7 5 A  w  o r  1 O O 0  w  a c c o r d i n g  L o  t h e  t y p e
o f  I  a . n n  p s e d  -  n r t r q s  i  n n a d  i  c ' f  a l  r r  ^ n  t h e  k n O  b  a t

the  cent re  o f  the  swi tch  in  o rder  to  s top  the
n r a r a a * ^ r  r n - . - 1 - i S  i n d i C a t e s  t h a t  t h e  s r r n n l r ru v r  r  f v f  u r l s  D u } , y l J

v o l t a . o e  f e d  f n  t h e  n r n i e n ' f . n r  i q  h i o h o r  f h q n

l J l  v o l t s ,  a n d  t h e  l a m p  w o u l d  b e  o v e r l o a d e d .
T n  + h i c  n a c a  r ! 6 a  r  l - r a n c f r y - o r  n r ,  i f  O n e  i S
a l r e a d r r  i n  r n e r : ' : i n r  a h a o L  + h o  n ^ S i t i O n  O f

the vol tase sel -ector .

c i rc le  o f  the

@
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Turn the knob cf  the rheostat  s low-
ly  in  the d i rect ion shown by the
arrow unt l r  the pointer  of  the
ammete r  r s  f ac rng  the  red  do t  ( f 000
u  o r  7 t .  w ,  a c c o r d ' n g  r o  t h e  t y p e
o f  l a m p  r  : : - e  y e l l o w  o n e  w h e n  a
f f 5  V  l anp  Js  re ing  used  i ns tead  o f
the commc- l ry  used 110 V lamp.

l f  n r c q  ;  o  e  . O t  a l t O W  t h e
n i  f L A r '  a v . a l d  r h o  a n n r o n r i e l o

r a r l  r r  r r o '  r  r r ^ r  r l  o - l -
y  L i : !  Y r  u v  v P c s i t l o n ,  o r

o t h e r w i s e  r h e  l r o i e c t l o n  l a m p  w i l l
b e  o v e r :  c a d e d  a n d  i t s  l i f e  c o r r e s p o n -
d i n e r  y  s h , r - , e r e C .

T . i - ,  . : n  - ) .  n - ' i 6 - L o r  u n L i l  L h t
p r o . y - c t ^ , ,  b -  r : .  o f  f - i g h L  e o v o r l  t h o
s c r e e n .

To a i i jus t  ce igh t ,  tu rn  mi l fed
k n o b  ( c t ) ,

T h c  i m > r ,  i  l o r r o  l l  o d  r r n  r n , l  f  h os y  | r ' r v

n n n i o n l  n n  n r ' : .  , * o r r r r r  h r r  F r r n n  i r c'  " .  ' J/  \  /  ̂ \
K n o o . ' (  I  . 1 :  ( 1 / .

Turn the s ' , . . ' i tch back to the posi t ion
STOP, by s i rnp11, .  pressing on the
centre of  the s ' r i i tch.

I f  y o u  r . r i . - h ' . o : l o p  t h e  p r o . i e c t o r
quick ly ,  r r 'ou can use the motor  as a
h r : k e  h v  q o t t i n q  l : h o  c r , r i t n h  t o m n n -

r a 1 1 1 5  l o  L h e  o o s l t i o n  " R "  ( r e v e r s e
m o t i o n ) ,

I f  a  Sound Fi lm is  to be shown

- Turn the control marked VOLIIME to
pos l t i on  "1 ' r  i n  o rde r  t o  sw i - t ch  on
the  emp l i f i e r .  The  con t ro l -  pane l
larnp wil l then l ight up.

The amplif ier shoufd not be n.ur for
more than one hcur r,rithout switch-
i ng  on  bhe  mo lo r ,  wh i ch  p rov ides
the necessary vent i la t ion.

i: : :1 ,' .. ,:.
,a:,,,a ).1

t . ' ) : : : : .

:i

.'.::t:

f-€m

::ll,"rlirill,
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],OADING THE PROJECTOR

The fi lm threading diagrams on the
front of the apparatus show the paths
through which the fi lm must be threaded
for  sound pro iect lon wi- th opt ieal  t rer :k
(d iagram roarked OPT) or  wi th magnet ic
t rack (d iagram marked MAGN).
The path p icked out  in  dots on the OPT
diagran is  used to thread s i lent  f l lm.
(See  i l l us t ra t i ons ,  page  11  and  12 ) .

- Place the ful1 reel on the upper
spool  arm. Do not  forget  to  l -ock i t
( s e e  p a g e  4 ) .

The fifm nust unwind in the direction
shown by the arrow.
When a fi1ro nith a single row of per-
forat ions is  used,  the per forat ions
must  be on the s ide nearest  the
operator .

-  Unw ind  abou t  !  f ee t  o f  f i lm  ( t eade r ) .

Svring the fens-hold.er out in orcler to
o p e n  L h e  g a t e  e n t i r e l y .

Open the fi1ro guides on the three
sprockets by pressing on thei r
respec t l ve  bu t tons  ( see  a r rows ) .

Draw the fi]:n onto the
and insert it between
sprocket and lts f i lm
sure that the sprocket
the per forat ions.

Then simply press the
onto the fi- le.

'{

o n t r r r  r n l  I  o n

t l r o  r r n n a n

guide. Make
tee th  en te r

gui-de down

t' a

10



IOADING THE PROJECTOR (cont . )

-  Forn the upper loop to coinc ic le
r v i t h  Lhe  he igh t  o f  t he  c r rg rov r ru
curve on the housing of the pro-
j e c t o r .

-  Inser t  the f i lm into the gate
bet i reen the f i lm gr ides.

F o r m  t h e  l o ; ' . e r  l o o p  t o  c o i n c i d e
' r i  I . r  hh-  : .  o r  vo ' l  curve  on  Lhe
h o u s i n g  o i ' i r -  p r o j e c L o r .

Tnser t  the  f i lm on  the  mldd le
s p r o c k e b ,  : n a k i n g  c e r t a i n  t h a L  t h e
L e e t h  e n g a g e  g f t a  p e r I o r a l L o n s .

P r e s s  t h -  l  i l n - g u i d -  o o w n  a g a i n s t
the  f i lm.

C lose  the  lens-ho lder  r , i i th  no  re -
gard  to  the  pos i t ion  o f  the  c law.

T h e  F a t h  o f  t h e  f i l m  b e t w e e n  t h e  m i d d l e  a n d  l o w e r  s p r o c k e L  i s  d i l f e r e n t  f o r  g  s i l e n l
I i -Lm and fo r  a  sopr r4  j i l g  w i th  opb ica f  o r  mas-net ic  t rack .

Care fu l l y  expmine the  fo l low ing  i l l us t ra t ions  2

a )  F i f n  pa th  f o r  s i l en t
n F A i a ^ + i  ^ -

I r v , t v v v r v r f .

i 1

t
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IOADING TiS PROJECTOR (cont . )

h l  I ' i l m  n : t h  f o r  n n J - i n : l  q o r r n d

t r ack .

n  )  t r ' i  I  m  n r  f  h  l o e  m > o n a l  i n  q n r r n d

t r a c k  ( n l  a v b r ^ k  o r  r e c o r d i n g )

Thread the  f i lm on  the  lower
s p r o c k e b ,  w i b h o u t  a t t e m p t i n g  b o  p u l l
;  { -  l - i  t u l ^ +  ^ - i  ^ - ^ ^ ^  L L ^  f i  l -  - . i i ^
I U  U I < I i U -  a M  U a t - 5  U l t i  L  I i l t - A I l  | ( t f i

down against  the f i }n .  I f  the teeth
a r p  n r o n e r l v  e n r r a s e d  i n  l h p  n e r f o r 2 -
* i  n n q  t h p  q n r o o l r o t  o r - i  d o  n q n  h o

c l o s e d  w i t h  e a s e .

Gu ide  the  f i lm be t r , ieen  the  two ex i t
ro l ie rs  and inser t  i t s  end in  the
s fo t  in  the  core  o f  the  take-up ree1.
T i o h i o n  l - ] ^ o  f  i  l m  h . -  ! , r n r i n c  F h 6  + - l-  - * *  u . /  J  u  t . r r  r  i l F ,  L t l e  L i l . K e -

r r n  r o o l  i r  J - l . r o  d i r o n - l - i n n  c h n r . r n  l r r r ' { - 1 - ^u y  !  u t ?  u  ! L  s u  u  l u r f  D l l v w l r  u J  l l l g
a n m n - r a n  ^ -  i h o  n n n ' i o n l  n na L  r v w  s l I 6 I A V g u  U l 1  J - 1 9  ] , ! v J s U U v r

housing.

Important  -  Check that  the f i f ro-zuides
of  a l f  three snrockets are oronerfv
c fosed  be fo re  s ta r t i ng  t he  p ro iec to r l

The ro i l l -ed knob,  sho, . , rn opposi te,  p€r-
mits the mechanism to be rr:.n manually
i n  e i t he r  d i ree t i on ,  i _n  o rde r  t o  see
tha t  t he  f i tm  i s  p rope r l y  d r i ven .

o;^e)
u'$e:

E
,
:

t ;

: *
a
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OPERATING THE PROJECTOR

D r n i  o n l - i  n r
r r v . l v v u r v 4

-  Set the main switch to MOT and- check that the
f  i  l m  i q  n 2 q q i n o  t h r n r r s h  i . h c  n r n i c c t n n  q m n n f h l r r

: s v v + 4 r 5 ' v u v v u r a ! . y

a n d  l v i n d i n g  o n t o  t h o  t s k o - r r n  r t r a f .

q ' . . i f  ^ I . .  ^ n  t l ^ a  n r n i a n f  i n r - l q m n-  u w r u u r L  u : r  u l r s  P r  v J s u u r u r r  r a u l r .

-  F r - i n o  l h o  n i n f . r r n o  i r t n  q h q n n  f n o r r q  h r r  i r r n r i n c,  v v s v  v J

f . h o  l e n :  r l i q h t l u -

T l  n o c o q q c r ' .  p d j r t s t  t h e  F r : m i n o

mi l led knob on the ]ens-holder .

A d  j u s t  r h - .  v a r i a b l  e  s h u t t e r  t o  2
in te r rup t rons  pe r  f r ame  i n  o rde r
nost f a.rcurabf e results: maximrm
and mininum fl icker.

l . r r  ] ] _ ' . r - - i r + - { - L ^
u  q !  r f  ! ! 6  u  l r s

or J l ight
to obta in the
br i f l iance

Us ing  2  l igh t  in te r rup t ions  per  f ramei
-  p r o j e c i l o n  a t  2 4  f . p . s .
-  b i g  s c r e e n  o r  s c r e e n  w i t h  a  l o w  r e f f e c t l v e

sur face
- f iha of average or darker-than-average

i o n c r t r .

Us ing I  l ight  in terrupt lons per  f rame:
-  p ro jec t i on  a t  l ess  t l nan  24  f . p . s .
-  smal l  screen or  screen wi th a h igh ref lec-

t ive sur face
-  f iho of  l ight  densi - ty  or  pro ject ion of

l ight  sequences,

The shut ter  can be ad. iusted whi le  the pro iector  is
n m n i n g  o r  s t o p p e d .

-  Reverse Mot iorr

It i-s advisable to run the fi lm in reverse wi-th
the  f i hoga le  open ,  espec ia l l y  when  the  f i lm  i s
f r e s h  o r  t h p  m : q e i i  o  t r r n l r  i  q  n n . ' - ] "  4 r n  n  n  * L i  ^+ u  r v 4 6 f t .  r v  u v  u l r l D ,

o n e n  t h  p  I  o n  s - h  o l  d  e r  : r d  t h  o  r r n n e r  q n r n o l r o i  q r r l
u y f  v v a u  v  6 r r u

t ighten the f i ln  again so that  i t  is  Lhreaded
f rom the  m idd le  sp rocke t  d i rec t l y  on to  t he  uppe r
sprocket I i.rhen running the f ifn in reverse in
th is  manner,  the f i l ro  does not  touch the c1aw,

I f  t h q  n , r n n p r  r o - r l e r  i s  n o t  i n  i t s  h i g h e s h  n o -
sit ion, slacken the fi l-n in the sound head by' t u rn ing  

the  m idd le  sp rocke t  by  hand .

-  Turn the swi tch to posi t ion "Rtr .

The  p ro iec t i on  t amp  does  no t  l i gh t  when  the
n r n i a a * n r  - . - s  i n  r e v e r s e  m o t i o n .v t v , t v v u v !  r l A r

Be fo re  l oac l i ng  s i t h  a  f r esh l y  deve lopped  b l ack  anc l  wh i t e
I l lm ,  we  adv rse  you  t o  r un  t he  p ro j ec to r  f o r  a  f ew  m inu tes
with the projector  lamp switched on,  The purpose of  th is
is to u 'arm the f i lm channel  and the shut ter ,  and thus pre-
vent any condensation forming on the fi.lm gate or the rear
element of  the 1ens.

i+;.!=dht'it,

rin:r*':ti,gt&

i::&i;
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T T n - l  n o d  i  n s

To remove the fi ln when only part of
i t  has n-m through thc pro jector :

- Open the fifn guides of all three
sp rocke ts ;  t o  do  th i s ,  p ress  on
the knob as indicated on page 10.

- Swing the fens-holder out to open
the  ga te ,

- \{ithdraw the fi ln gently, beginning
rs i th  the lower sprocket .

Revindln;t

It is r: l l i :  necessary to invert the
reels r.rnen rewindi--qg_lhe__€.ific.

- Insert the end of the f i l ,n in the
s lo t  in  the  core  o f  the  empty  ree l .

Set  the motor  swi tch to t tRt '  .  . , .

Press on the engaging knob,  at
the rear  of  the arm, to asstre
C i rec t  s ta r t i ng  o f  t he  ree_1 .

V/hen the fifm is rewor-lnd, move
the swi tch back to STOP.

Press on the knob at the end of
i he  spoo l  sp ind le  t o  f r ee  the
r e e 1 ,  ( s e e  p a g e  4 ) .

Obserwation - If you want
at the end of the spindle
knob out again to lock the

t o  n r n i o n - i  t h o  q e r ^  F ^ ^ - lv v  } J r  v J u w  u  u r r u  r d v  I  Y g I

in  order  to decl -uteh the
bal lspr ing.

a second t i -me,  press on the knob
ree l l  do  no t  f o rge t  t o  pu l l  t he

I ,.f
t , l

; , 1
i
'1

\
i : r

I

h 1n t

' ir6o
,AYf, i l l

\----idl'\-  c ' - \ - - "

(

r

14



F
F
l
I
I
I
l
I
F
I
I
I
:

I
I

l
I
t
t

MINOR REPAIRS OF PROJECTOR

TROU-Bln

The rootor w111 not rurt,
f  l , r o  c l r n h n o a n n 6  d n a c  n n +  l  i  m l " t
L t t u  - u t v u u - u u v g  u v g D  t f v u  1 I < i ]  u .

no current  is  reaching the pro jector .

The motor  s tops as soon as the swi tch
i  s  se t  t o  r r  I  ann t r  q11  .
T h a  I  q m n  d n o q  n n *  

' l - i  
o h i  r r nv  4 1 6 r r  u  u P .

The motor  n l r1s,  but  the lamp 6e""  r toa
-1 

i  -1 . r *  r rn
-+=69_9__-t4.H.l-

T h e  m n i n r  : n i  n r n i o n i i n n  l q m n  l r n f h" , ,  oDe-
rate,  but  the contro l  panel  does not
I  iqht  r rn r" rhon the VQLLTlv lE contro l  iS
sr^ritched on.

The contro l  panel-  d.oes not  t isht  uo.
a f t hough  the  anpL i f i e r  wo rks ,

The screen is  r .msuf f ic ient fv  l ighted.

The pointer  of  the ammeter  does not  reach
the red dot  (1000 or  IJA . , r  depending on
the  t ype  o f  l amp) ,  when  the  rheos ta t
knob is tr.rned fullv in a clockwise
d i rect ion.

The screen is  u levenlv i t luminated.

PROBABIE CAUSES

- The house fuses have burnt out.
-  The connect ion cord is  faul ty .
- fhe transformer cord ls faulty.
- The transformer fuse has burnt out. o:r.

the sefector  p lug is  r_utscrewed.

The horrse fuses have burnt out, they are
not strong enough to take the current drawn
b y  t h e  p r o j e c t o r  ( s e e  p a g e  5 ) .

Faul ty  pro ject ion lamp ( f i lament  burnt  out) .
To change the -Lamp, see page 2! .

The amplif ier fuse has burnt out. Check the
vol tage wi th a vol tmeter  (see page 29)  and
change the fuse.

The contro l  panel  l ight  is  faul ty .  To change
i t ,  see  page  30 .

-  The  p ro jec t i on  i s  d in  (g lass  bu lo
blackened).  Change the lamp.

-  The supply vol tage is  too lorr .  Check i t
wi th a vol tmeter .

-  The pro ject ion lamp f i lament  is  not
c e n t e r e d  ( s e e  p a g e  2 g ) .

- The lamp is not turned in the proper
d j - rec t i on  on  i t s  s tand  ( see  page  29 ) .

-  There is  i l i r t  on the pro ject ion lens,  the
conc lense r  o r  t he  re f f ec to r  ( see  p .  27 -28 ) ,

-  The screen is  of  poor  qual i ty ,
- The room is not dark enough.
-  Th^  rea r  l en :  e l emen t  o f  t he  p ro jec t i on

lens is  moist  f rom condensat ion.  Keep the
n  r n  i  6 a f  n r  n r n n - i  n o  f  n n  q n m o  m i  n r r fp r  \ / J U U U U j  t W u l r - ^ b  , - -  - - - -  . - r , , * - e s ,

rrrhi_ler the lanp is l i t. If necessary,
c lean the lens gent ly  wi th a cfean c l -oth
or  the specia l  paper sold in  the photo
s t  o res  .

-  The f i lm is  of  poor  qual i ty .
- ?he fi lm is d.irty. Clean il with a

spec ia l  c l eanse r ,  ob ta inab le  i n  pho to
s t o r e s .

-  Ihe f i lm ls  damaged or  i ts  qual i ty  is
p o o r .

- The gate is gu,mmed up with emu1sion
d e p o s i t s  ( s e e  p a g e  2 J ) .

-  T h o  f i l m  i c  n o J -  d n i r r a n  n r n n o r ' l r rf  v  v r f  y r  v y v L  L J  ,

owing to; faul ty  loadi -ng (see page 10) .

- One of the fi lm sprockets is not properly
c f o s e d .

- The fi lm perforations are danoaged,
-  The f i lm has been badly spl iced.
- The fl1m has been tightenecl too much

during load ing between the sormd drum
and the fower sprocket ,  (see page 12) .

The  p i c tu res  on  the  sc reen  l ack

f,

T h e  n i c f r r r o s  t r o  n n n q c i n n q l l r r
r r - n : , *  - ^ n - -l A 1 u  u s a u  y  .

T h e  t t n n o n  n r  f h a  l n r ^ r o r  l n n n- 4 ! v  4 V p v !  v t  u r l g  r v w g f  l v u u

d i -sappears .

t q



PROJECTION OF OPTICAI SOUND PRINTS

- General

T h 6  q - . t l  n n n i a ^ 1 6 7  ' i  s  d e s i  r r n e d  t o  t a k e  a l  I  t r r n e q  n f  f 6v J !  v  u v r

: )  O r i s i n a - l  r e w e r s : l  n r i n t s  a n d  n n t i n q l  a n n i o c
g l 4 l a 9 v U J v g r v v y f v a .

Dur ing ]oading.  the emuls ion faces the screen.

b)  Contact  pr in ts .
T ) r t r i n p  l o g d i n -  + L ^  ^ - . . r ^ r ^ -  4 ^ . o q  i h o  l o m ny 4 r  r f r <  f v q u ! r - F .  u t f g  g u u f , a t v I I  f  a v c o  u l l c  t - . i l r u -

The emulsion can easi ly be dist inguished fron the base,

The op t ica l  t rack  can be  e i ther  o f  var iab le  dens i tv  o r
( p u s n / p u L I , )  t r a c K / .

mm f i ln  w i th  op t ica l  sormd t rack  :

as i ts surface appears dulfer.

r r a r i r h l  ^  ^ ? 6 t  l c i m - r a  n r  a . - l + i - l ^a r  e a  \  o r u P r s  v f  u u f  u r p  L e

The var la t ions  in  l igh t  in tens i ty  t ransmi t ted  by  the  sound head to  the  photoe lec t r l c  ce l l  a re
converted into sound waves after ampli f icat lon.

;

t
t
t
t
t
l
t
t
t
;

;

;

V a r i a b f e  d e n s i L y

A d j u s t j n s  F i d e l i t v  o f  R e p r o d u c t i  o n

Af  her  
' l  nad  i  ng .  tho  g6111d Lrack  On

q a r o o n  n r  
_ l q m n  

c i d a  d o n o r r ' l i r c  n r

t r t n r  o n  I  i  m r r m  q o r r n r J  r o n n n d r r n  I  i  n n  i  tL r r  v v 4 u  ! t v ! ! ,

l - fASF,  on  the  s  ide  o l '  t l "e  e t ru ls ion .

var iab le  a rea

t h e  u n p e r - [ o r a b e d  e d g e  o - [  t ] r e  l i t m  c a n  f a c e  e - L  t h e r  o n  t h e
whether  the  f l f rn  i s  o f  the  a)  o r  b )  type .

- i s  i m p o r L a n t  t o  c o n c e n t r a L e  b h e  l i g h t  s p o l  o n  j h e  s o r . u r d
T h i s  i s  d o n e  b y  a d j u s t i n g  b h e  F i d e l i t . v  c o n t r o l  k n o b .

T h e  s p o t  i s  p r o p e r l v  a d  j u s l e d  f o r  f  i  L m s  r , r i  L h  e m u l -
s i o n  f a c i n g  s c r e e n  q [ q 4  t h e  p o i n l e r  o f  L h e
F ide-L i ty  knob is  ro f f i re  o f
b h e  e n g r a v e d  w h - L t e  s e c t o r .  l f  n e c e s s a r y ,  i m p r o v e
the  ad jus tment  when l i s ten ing ,  fo r  the  max imum

When f i fns r,vi th emulsion facing famp are shown,

lurn the Fidel. i tv knob eentfy towards the feft
r rom the  prev ious  pos i t ion ,  unL i f  you  ob ta in  the
maximrm amount of treble.

P o s i t i o n  o f  F l d e l i t v  k n n h  f n r
typ"  '  j - - r i t ' -  - -  

-

(emuls ion  fac ing  screen) .

Pos i t ion  o f  F ide l i t v  knob fo r
type  b i  la rm -
(emuls ion  fac ing  pro jec t ion  lanp) .

16
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-  P r o j e c t i o n

F o r  o ' p t i c a l  s o u n d  r e p r o d u c b L o n .  t h e  p r o i e c l i o n  r a t e  m u s t  b e  s e t  t o  2 - l  f r a m e s  p e r  s e c o n d

-  S e l  l h e  f i d e l i l y  c o r - t r o - L  k n o b  a c c o r d i n g  t o  t h e  L y p e  o t '  f  i ' l m  t o  b e  s c r e - n e d  ( s e e
p r e c e d i n g  p a g e ) ,

-  Set  the  se lec ter  s r r i  tnh  to  OpT F f l, . " "  " . .  \
l ight up.

c ^ r  + h -  5 ' : F  ^ n e r a i j n g : . . 1  . . , . : h  l , o  I v l O T'  ' r  u y -

^ i j . . - r  + L -  . ^ , - d  f r n t  : r . ,  h , l  n a : r S  g f-  n u J u J U  r l l c  J w 4 l u  u , /  r L d r - r

Remarks :

T h c  o " : i t o r  l a m n  n f  h h o  o n l ' c o l  s n 9 1 l l 6 3 d  v r L L l

q r d  I  h o n  f n  f l t  f  n r n i o n l  i  n r  I  r - n  n . l
\ r r v J r  t L U P  v L ! / .

the VOIUIW control.

is  run on i ts  rated

m r v i m t t m  n 6 l r a r  n f  6  - ' ' o i - {  ̂
u  w d  u  u J ,

t h i .  l 6 l l , f c p o n l a p n  i S  U S e d
P ! u l } v r

i n  i l r o  c n o a i r o r

The  amp l i f i e r  can  supp l y  an  ou tpu t  power  o f  f 5  wa t t s  ( i f  i t
+ i - *  r - ^ t r -  - . )

u y q L  a u r r r € i  v v  r  u a a i s /  .

S l n o o  L h e  I n r l l s n o 3 f t g r  b u i ] t  i n t O  t h e  n r o i e c h o r  l a k e s  o n l v  a

ihe sound rro lume shouid not  be set  beyond a certa in ]evef  i f
: l o n e .  i n  n r d o r  t o  a v o i d  d i s b o r l i o n : n d  e r r e n  n o s s i h r -  r - r - - ^
a i v f r s t  r l r  v r u s r  u v  a v v l u  u L - u v f  u f , v r f  G f r u  u v r r r  [ / v o J r u L c  u d u d € 3 s

A A i , . ^ + - ^ - +  ^ €  m .-  ALr ,  j  us  Lnen L  o I  f  one
-  k n o b  a  ( b a s s )
-  k n o b  b  ( t r e b l e )

A l  a  r r e r e r " l  n : l  e .  + , 1 ^ e  n n r - p ^ t .  h q l  a n -

ce between bass and t reble is  obta in-
ed when the red mark ings on the tone
controf knobs are set about mid-way.

Soroe adjustraent  of  tone is  somet i rnes
necessary,  however,  depending on the
acoust ics of  the room, the qual i ty  of
t h e  r e c o r d i n g  a n d  t h e  c h a r a c t e r i s L i c s
o f  t he  l oudspeake r  used .

The bass and t reble regis ters can be
relnforced or  reduced in s t rength by
n t r 7 " p l  r r  t ' r  n n i  r  c  f  l e c  n n r r o q n n n d  i  n or  r  J P w I u r r L 6

tone contro l  knob in the appropr iate
d i rec t i on .  Number  " fO"  co r responds  to
the maximr:m amount of treble or bass
avai fable.

L7
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PIJBIIC _ADDRESS SYSTEM

It  is  somet imes ef fect lve to use
hpck.oround when the sound t rackv u v r + b !

when showing a si lent f i1m.

-  T I c o  n { -  M i ^ r . n h n n e-  t , D s  v r  r r r v r  v P r r v

I n se r t  t he  m ic roPhone  j ack  i n
phone input @ on the rear of
tor .  This  is  a h igh imPedanr:e

l ive narrat ion i+hi le a
n q r r - i  o q  q n o o n h  n n l  r r  n ru y v  v  r r r

f i lm is shovrn, to ad.d. a musical
to dub in both music and speech

the  mic ro-
l - h o  n r n i o n -

input.

Use o f  the  Pa i f la rd -Bo lex  mic rophone,
- , ' n n t  i  o , i  n r  F A ^ 1 1 6 q  L  i  s  r o n n m r a n d  o . 1  ,  T h i So u P y r  r

u n i - d i r e c L i o n a l  t y p e  m i c r o p h o n e ,  b h e  L n -
p e d a n c e  o l  w h i c h  i s  5 0  k  o h m s ,  i s  e s p e c i a l -
' I  

r r  o f  1 - : a f  i r r o  r ^ r h o n  I  h o  n n m m o n l  q r v  l a  c n n l r o n

i n  t he  p ro jec t i on  room l t se l f .  The  r i sk  o f
set t ing up an acoust ica l  react ion between
m i c r o p l o n e  a n d  s p e a k e r  c a n  b e  n i n i m i z e d  b y
refra in ing - [ rom turn ing the f ront  (a)  of
t h e  m i c r o p h o n e  t o w a r d s  t h e  s p e a k . r .  T h i s
microphone l r i l l  not  p ick up noise f rom the
projector  i f  i t  is  turned in a sui tabfe
d i r - -  c t  ion.

C n p a ^ f  n o c i t i o n l r s  o l -  m r e r o n h n n o  b r i t h

r a s n F n -  L n  I  o r : d s n e a k e -  r r . l  n r n i ^ r : l , o f  :!  v v P \  \

I  T , n r r d  q n o : l r o r

2  M i  n r n n h n n a

"  D r n i a n * n n

z f  Screen
:  S n o c k o r  -  n n o n a L o f

A  n i n r o n h o n e  o f  a n o f l . . p r  m a k o .  o i t h e r  e - L e c -
t r i n  n r  m a m p l - . i o  t r r n p  u r i l . h  :  m i n i- . r I , ,  -  * , - - - m u m  a m p e -
dance of  40 k ohms,  can a lso be used.  I t
must  be f i t ted wi- th a jack s imi lar  to  that
f i t t ed  on  the  l oudspeake r  cab le .

A d  i r s t n o n + .  n f  S n c g g h  L e v e I

The sound backgrouna (fifn sound track) nust be
knob  be fo re  each  spoken  commen ta ry ,  i n  o rde r  t o
Set the MICRO knob to the position of the VOlll lvIE
b o t h  a d j u s t m e n t s ,  i t  i s  p o s s i b l e  t o  d i s s o l v e  o n e
smoothness.

lowered by means of the VOI,ulm control
i n q r r r e  J : h c  s n e e c h  h o i n o  h o : r d  r . l  e a r l  r r -

k - n h .  R r r  n e r o f r r l  s w . c h r o n i z . a t i o n  o fD r r v  v  .  ! J

channel into another with sreat

{

Note  -  Sone tes ts  be fore  the  show
wi l l  he lp  the  speaker  to  ad jus t  the
t o n e  o f  h i s  v o i c e ,  f i n d  t h e  p r o p e r
dj-stance frorn the microphone at
w h i c h  t o  s p e a k  a n d  d e t e r m i n e  L h e
c :or rec t  nos i  i - . i  6n  Of  the  MICRQ vo l_ume
c o n t r o l  s o  t h a t  h l s  v o i c e  w i l l  b e
c l e a r l v  h e a r d  h v  t h e  e n t i r e-  - . - * _  * J

aud ience.

IB
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l i r o  n f  R e c o r e - P l t \ / o .  n n  T r n o  R o n a n . ] a r, ! v u v _ u g l

The cord of the instrument used must
be f i t ted r , r i th  a jack s imi lar  to
that  f i t ted on the loudspeaker
connec t i on  co rd .

fnser t  the jack in  the phono lnput  f i
a t  t he  rea r  o f  t he  p ro jec to r .

This ls a high impedance plug,
su i t ab le  f o r  any  p i ck -up  hav ing
a  m in imum impedence  o f  40  k  ohms .

A d ' r r s l . m e n t  r f  S c u t l d  L e v e l -

Turn the PICK-U? volume control knob
in  a  c lockr . r i se  d i rec t ion  rmt l l  the
sound is foud enough. The musical
1 ' - ^ l r r n n ' r r " l  - , ' ^ +  n o J -  h : m n o r  r o n r ^ _u r u n 6 r  v w r u  u u J  u  r - v  u  _ _  ̂ L f  ,

d u : L i o n  o f  s p o e c h ,  a n d  i L  c e n  b e
l u r n e d  u p  g r a d u a l l y  a n d  s l i g h L l y
b e t w e e n  t h e  n a r r a t i o n .  ( S e e  a d v i c e- -  \o n  p a g e  , / / .

The PfCK-IIP vofr-me control is inde-
n o n d o n t  u r i t h  r o q n o n - i -  i n  t h o  m q i n

V O l , T l M I l  n n n l - r n ' l  r r h i n h  r d ' i r r c l c  * h a

vofume level of somd fron the
sotrnd track,

-  I f  the  F i lm is  s i len t

-  S n n k o r  ( l n m m o n l a r-  _  _ _ _ - -  _  -  * ,  . -  . * i y
- Turn the selector srvitch to Ir{AGN ( (nt

head  wou ld  bu rn  umtecessa r i l y ) .
-  Set  the MICRO contro l  to  "10 ' r  and adiust

con t ro l .

0?T 4  ,  the  exc i te r  lamp o f  the  op t ica l

amnl i  f  i  cat i  on hrr means of the VQT,fn/m

-  M i " i n o  S n - r n . i  f  S n o o o h  r n d  M r r c i n )

-  Ad jus t  the  respec t ive  leve fs  o f  speech and mus ic  by  means o f  the  VOLl t tE  anL l
P I C K - L P  c o n t r o l s ,  a c c o r d L n g  t o  t h e  e f f e c t  s o u g h t .

1 9
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MAGNETIC SOUND PROJECTION

- General

A nagnetic sound track can be ad.ded to al-l 16 nn filns that have already
regardfess whether  they are s ingle or  double per forated.

A fi ln with an optical sound track can also be provided with a nagnetic
in order to pernit use of either track. Thus, for example, a single fi1n
with sor.md tracks in two languages.

been developed,

sound track
can be used

Magneti-c sound tracks are made in three different widths :

\  f ,  . -  |  ^  /  \a /  r 'u r r  l racK f  z ro  rn - ! /
fo r  f i l ns  w i th  s ing le
T t  t a k e q  r r n  i h e  w h O l e
t h c  n i c t r : r e s  a n d  t h e
f il"m.

P e r f o r a t i o n s . , i . i : : : i :
spacebe tween i  i  i  i  i  I  i  i  :  '  :  i  1

"al"-"r-irru"""lW.S.S,.. .WN.rS:. . -s:s] :N-a

,  I -  -  \

added to  ha f f  o f  a rea  taken up  by
optical track, in:rer or outer side
n f  f  i  

' l  
m q  r ^ r i  t h  s  i  n o l  o  n o r f  n r q *  i  n n  cv  P U t a v r a u r v t t D .

Quarter- t rack (0.8 mm)
used  on  f i hs  w i t h  pe r fo ra t i ons  on
bo th  edEes ,

o )

c )

d )

,]

J;\

There are f i lms which have,  besides
stripe'r to keep them flat when wound
used for sound recordi-ng,

\N-_\\\\\\\\..N\\\\\\\.\\\\\\\."\\\\\\,\\\\\\\..\\\\\\\\\..\\\\\\\\\\.\\\\\\\\\\,"\\\\\\\\\.\\\\\\\\\\.-\\\\\\\\\i
t i i i i i i t i i i i i
l t  i l : l l r  i i

l i , i i i : i : ; : i

the sound t racks a) ,  b)  or  c) ,  a  ' rbalance

onto large reels .  This  0rB mm f ,1ss6 is  not

T h e  S - 2 2 1  r . r n i e  r f  o r  - r v  h e  r l s p d '  f n r  r e e o r d i n s  a n d  n l a r r h a c k  o f  : l  I  t h r c o  t r r n o q  n f  m e m . . -a r r u  y * * r  u J  y u r  v r  L r u 6 r r L .

i i c  t r a c k s .

I { o w e v e r .  t h e  f i n e s t  s o u n C  o u a l i t v  i s  o h t a i n e d  h r r  r r s i n . o  a  f r r l l  t r n o k  e n d  z  n r n i o n t i o n - :
speed o f  24  f rames per  second.  (See page j9 ) .

P n n  ' i  o n f  i  n n

:i
A f t e r  t h e  n r n i a n f  i  n n  q n o o d  i  e  g d  i r r q f  o d  (  o h a o l r  w i  i : h  J - h o  q f  r n h n c n a n  - -  - ^  q \  I  n o z t- - + v v 4  u f r v  v r v - t v v u r v f r  o v s u u  r J  @ u  t u D u g u  \  u l t g u a  w I U I I  u l l c  - u r u u u S u u u r ^  s H e  l ) a P e  ( ) t  -  t ( t a l I

t h o  n r n ' i o n * n r  n n n 6 7 ' 6 l i n . o  t n  d i : m g m  C )  O n  p a g e  1 - 2 .

- Set the switch to frAGN ( .

- Set the mai-n switch to MOT and then to $( (lamp on).

Adjust the sound level- by means of the VOLUIvIE control. (See note about anplif ication
o n  p a g e  J 5 ) .

-  Adjust  tone as requi red.  (See page 1T),

20
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MAGNETIC SOI]ND Rf,CORDING

A ' h ^ r  t h e  n r r ' e e t o r  h a ;  b e e r  ] o a d e d  a e c o r d i n s  t o  d i a g r a m  e ) -  n r g e  l ) -  a n d  t ] . e  c n e e d  | ^ q  h e p nv ' r v  ! r

a d  j u : t e d ,  : o 1 l o v ;  t h e s e  i n s t m c t i o n s  f  o r  r e c o r d i n g :

-  R o n n r d  i n o  r  M r r r  i n r l  R r n l r s r n r r r d.

\ ' I h e n  m u s i r  i s  : r ' a , n s c r i b e d  f r o m  a  r e c o r d - p l a y e r  o r  a  t a p e  r e c o r d e r ,
r o n i l , n r - r o : s  l p ' i - - r r .  - i n a a  * ] e a  s n o r k e r  i s  d i s e o r n e C t e d  W h e n  t h e! r 1 -  ! J

MA T:N ZI

-  Se t  the  f i rs t  f r : rne  o f  the  t i lm (o r  o f  the  par t  to  wh j -ch  sound is
n r n i e n i -  j 6 1  q n p - r . ' - ^  n ^  + l - i  -  1 ^ \ '  h . - - ; - ^  r L ^  ^ - ^  i ^ ^ r ^ f  

i n  f  O f W a f d! f  v J U v L  L v - r  4 p v .  u r l f o  w J  r w u r r , ' e i  u , r c  v r v . l s u u u

f r r m o  r n n o q n c  i r  j : h o  r n e n l r r n o  n r  c i m n l r r  d r i r r a  i h a  f  ; l m  q o r l r l l  ' '
' r < . ] J !  * w p u u  J 4 ! ! r  v L  D r u i , r J  f  r f u  u a l t q a a f . y

f i l m  d r i v e  m e c h a n i s m .

+ r . .  1 -  ' 6  r i  r o p n l ^ - - s  f o r  a u o i o

se lec tor  s r+ i tch  ls  se t  to

-  -  - \t o  b e  a d d e d )  i n  f r o n t  o f  L h :
or reverse rnotion unti f  the
by turning the knob on l ,he

Set the frane cou:r ier to 0000 by tuming the mil led knob.

Run the  pro j :c to r  backr , , 'a rds  ur l t i l  the  cor -mter  reads  9980 (o r  less) .
c - ^ - ^  n ^  - . :  " - - . - - 1  f n  o n a r  t l ^ -  I o n .  h o l d e r  a n d  t o  r e d u c e  t n e  f - L - L m-  r v ' 4 1 : u  L w  v y s ' 1

P lug  th :  re r -o r 'a l - r l  "Jer  (  c r  the  tape recorCer )  in to  the
r o c k e L  , . .  t h . :  r e r : .  o f  i f . -  p r o  j e c  t o e  e  .

I f  earprcnes  : r re  used fc r  aud io  non j - to r ing ,  connect  then to
t h e  e -  : ' r n o n  "  " o  f I  ,  ( J - -  -  o r g e  l 1 )  .

One , ; : r i t  cor re : rponds  io  i i l- /
rcop i  : i3e pat ie .L I  I  .

F o r  f ^ : t i n g ,  s e t  l ; e  s - .  : . o r  : w i t c h  t o m p o r a r i  L y  t o  F T A G N  ( l
(  record ing)  .
m h i o  n : n  n n l  '  h o  : n n a  h  : r  . : . i r s  n n  l h -  L - n O b  i n  t h e  c e n L e r

o f  the  se lec tor  s - r . - i t ch^

W i r  h u u t  s t a r i  i ' !  1 : ' o  p p r  -  r n f  r , . ,  o p e r a l e  i n e  r e c o r d - p L a y o : ,
( ^ -  l l , .  r a n n  . o . ^ -  . " )  r . ,  r r l  i ,  r  t l , a  v n l  m o o n c  o f
\ v I

t h e  P T C K - U P  v o l " ; r e  c o n L :  
' . ,  

v t n  r I e  ( ' i l e c k  i r r g  b h e  v o r u m e  l e ' ,  ' - l
b v  means  o f  t he  m :q i c  band .  The  c l ew ia t i on  o f  t he  b ranches
i n d i c a t i n g  t h e  s o u n d  m o C  t - a t i " n  n  r s L  b e  t h o r o u g h l y  w a L c h e d .
T n  t h p  l n ' : d e c ' n z r t S  t h e  b r a n C h e S  e V e n  1 2 v  i n i n 1 .  I . h e m s e l . r o -

r l v  r r l w  v ' r ! u u

| ' r t  s r r n o r i m n n o i t i r n  r r : q f .  i ^ F  ? 1 / . i d - . 1  :  ^ F I ^ r - ' . r i ^ ^  l h ^ - ^  r . ' ^ , 1 1 O
u r u u u  t

b e  s a t u r a t i o n  c f  t h e  m a g n e t i c  t r a c k .  g i v i n g  d i s L o r t e d  r e -
p roduc t i  on .

T h e  c h a r a c t e r i ; t i : s  o f  t h e  m a g n e t i c  L . r ' a c d  6 - p e n d i n g  o n  L ! r ^
m a k e ,  t h e  c o r r e c t  J e g r e e  o f  i l l m i r . L t i o n  o f  L h ^  n e o n  } a n p
^ ^ -  ^ t  i  ^ L + t , -  - - ^ - - .
u a I ]  - a  1 6 1 1  |  L , y  v  a t  J  .

f h o  o 2 - 6 ] ^ 4 n p s  a r .  r - p f r ; :  F n r  e h c ,  l . i n s  c h e  n u s i c  t o  b e  r o : c r , l e J  a n o  f o r  m : k i n s  t h e  n o e e r . r r , - v
a d j u s L m e n b s  o f  t o n .  a n d  v o l u - m o  ̂ o n L r o L s  o n  [ h e  r e c o r c i - p l r y e r  o r  L a p e  " e c o r d e r .  ( S e e

PaCe 37) . :.

D o  n o t  a d . i u s t  t h e  t o n e  c o n L r o l s  o f  t h e  p r o i e c t o r .  a s  l h . t ' n a v - -  n o  e f f e c t  o n  t h e  r e c o r c i i n g .

Set the mai-n switcl :  to MOT, or $( (tamp cn) i f  you
record ing .

wan j ;  i  r  rva tch  the  f i lm dur ing  the
$

N.ote: Operating the switch from STOP to l iOT or vice-versa makes bhe selector switch return
automat ica-L ly  to  MAGN {  .  Th is  sa f^ ty  dev lce  prevents  any  r ln jn i ,en t i , , : - -a l  e r rs ing  o f  Lh .
magnetic track.

Check  the  f rame cor . :n te r l  RS soon as  i t  reg isLers  0000,  scL  L l :e  r '? lccLor  s rv i i ch  qu ick l .v  back  J  o
M A G N  G l  a n d  i m m e d i a t e l y : t a r t  i h e  p h o n o g r a p h  r e c o r d  o r , " r r n  L . r p e  r . r , r . ) r d e r .

l f  l p a p o c 2 - r 7  l h .  - - 6 1 t * a  I e v e l  c a n  b e  ^ o r r o c h o d  . l ' : p j p s  ' n ^ 6 r ' l i  r s  l ^ v  o d  l r r s t i ' r o  t l ' e  P T C K - I J Pv - v \  J ,  . _ c u v L u r ! r 6

T
t
I

C a r r v  o u t  e x a c t J y  t h e
r e c o r d .

For erasing, checking
pa.ge 23.

' ? a 6  o n F r : t ' i  o n s  i  f  s o r _ r n C  e f l c c L s  : r .  ' - o  : e  r r ' : o r : j  e d  f r o m  . ,  l r n e  n r  q

l h ' ,  n ' r q l i l r r  n f  l h a  p a l 6 7 l i n q  r r d  . r h p n k i r - . n  r r n l - i r i c h o d  r o o n n d i n o  q o o
! r r b  r  r !  ,

2 L



R e c n r e  i n - '  e  S n n k o n  ( l n m m e n t q n r r

-  Set  the f i rs t  f rame of  the f ih  (  or  of  the par t  to  which sorr r rd is  to  be added) in
f ront  of  the pro ject ion aperture.  Do th is  by r r rnning the pro jector  in  forvrarJ or
reverse moti-on ulrrt i l  the frame appears in the aperture, or slmpfy move the i i ln
manual ly  by turn ing the knob on the f i lm dr ive mechanism.

-  Se t  t he  f r ame  coun te r  t o  OOO0 by  tu rn ing  Lbs  m i f l - ed  knob .

-  Rrrn thc nrn ionl -or  backvrards unt i l  the counter  reads 9980 (or  less) .  Qne r .ur ib  cor1es-
ponds  to  l 0  f r ames .  Fo r  sa fe t y  measu res r  seo  page  l J .

-  Connect  ihe  mic r l .p l ion . :  jack  in  the  mi .c rophone
input  @ a t  t l r :  re  a r  o f  ' ;he  pro jec tc r .

D isconnect  ;he  s : , i r? : .ker  p lug .  i f  the  spe: tker  rs
n n . , h i o n o l  : , . ' n . 1 . ,  , '  c - r r  , . h l  m i c - ^ n . ^ h 6  

- i n  n n ^ a n
ry.---
to avoid an acougE Lq,,r 'ej .---cLi-on or trholr lr t .

Forbes t ing ,  s r1 ,  i le  s r : l  ec to r  sw- i tch  tempor l r i l  - . .

to  IaAGi {  ( f  ( recor i i ing) .
T h i s  c a n  o n l v  b e . r o n e  b r -  p r - _ : c - i - n g  o n  t h e  k n o b  i n
t h e  c e n t e r  o f  t h e  s e L c c t c r  s ' , r - i  t c h .

- r i  - h ^ ' ' +  - " - - i  - -  + h e  . r r n i e r - t n r .  s 2 v  a  f e w  w o r d s  i n t o!  w u r r r r <  u r ' \  J '  u ! l v v  u u r  ,  u a , y

h ] ^ c  m i  n r o n l - n n e  e t  f  l ^ e  n r ^ n e r  d i  s  i . a n c e  [ f O m  t h e  l a t -v f , L v r r u r  u u

L e r ,  k e e p  y o u r  v o i c e  a t  i t s  n a b u r a l  p i t c h ,  a n d  a d -
i r - c f  - l l - r ^  ,  ^ f  e m n l  i  f i  c r t i n n  h r r  m e p n s  n  I  t h c
J  u -  J  U r r s  a u u u t l  u  u r  u ! . - -  u r v , ,  v . y  L . L 4 l  L o  u  r  u r r 9

V O L l I l v l E  c o n t r o l .  W h i l e  d o i n g  s o ,  c h e c k  t h e  r e c o r d i n g
-  e Y o l  h V  n c : r o  n  P  ' . h e  q a r " i  r .  h a n d  .  T h e  d e V i a t i O n  O f
the  branches ind ica t ing  the  sound modu la t ion  must
b e  t h o r o u g h l y  w a t c h e d .  I n  t h e  l o u d e s t  p a r t s  t h e
t t r a n o h o q  o \ r p h  m q 1 /  i n i n t  i : h a m q o l r r o q  h r r l  - r r n n - i -s v s r l  u a l  u r r v r u v r v u u t  U U U  D u l r s l f u -

p o s i t i o n  m u s t  b e  a v o i d e d ;  o t h e r w i s e ,  t h e r e  w o u l d  b e - "
s a t u r a t i o n  o f  t h e  m a g n e t i c  t r a c k ,  g i v i n g  d i s t , o r t e d
reproduc t ion ,

za /'



-  Set  the main swi tch

Operating the switch

to MOT, or 0< (rn-p on) :-r you want to

from ST0P to MOT or vice-versa makes

wateh the fi lm whi_fe recordir

the selector  swi tch return
unintent ionaf  eras ing of  theautomaticatly to MAGN

nagnet ic  t rack.
(  fn is  safety device prevents any

- Check the frame cor-mter l  as soon as i t  reads 0000,  set  the selector  swi tch auick ly  back
to IvIAGN (l and

-  I f  n e c e s s a r Y t
c o n t r o l .

- + ^ r +  a n ^ - 1 - i h ^  i h $ ^ i i ^ + ^ 1 . 'D } J c 4 a r r r S  r l ] 4 s u a d  u Y  I  J  .

the sound level can be corrected during recording by means of the VOlUvE

The MICRO ccnt ro i  knob must  nob be  opera ted  wh i le  sor . r rd  i s  be ing  recorded.  The tone con-
t ro tJhave no  e l tec t  when t t re

- Eraslng

S i n ^ -  i , L 1 o  n 2 - - o l i r :  l n r r n d  t r a a k  n D o q F q  {  } ^ p 6 r 1 e 1 . '  h h o  p r : q i n s  h c : d  h e f n r o  n o q o h i n o  f  h ou J t r ! 6  L  r v l r f , r 1 6  u - ] u

r o n o n |  i  n q  h o : . 1  , - l  i  n +  i  ^  - . r { - a n o * i  n a l  I  r r  o r q c a r ]. . - o  _ . - * ^ ,  ? f , Y  p r e v l o u s  r e c o r ' l l . r r g  r s  a u L U m a L

-  Check inE  the  Reco rd ins-
(Aud io  Mon i t  o r i ng )

t r l e r n h n n e q  e : r  h o  n l r r s s c d  i n t o  t h o  o a n n h n n o
r * ' € b ! Y ! ! v 1 l U

' - ^ t  A  o * - f ] - s  r o z r  o f  * . h o  n n o i o o t n r  ( T m n o | r n o o
J a u ^  o o  a u  u r f v  r L s t  v J \  e u v f  .  \  L L v s u a t t u s

1200  ohms) .

< r r n n l  i  o d  n n  r a a . . o  
'  '- Y * - s u  \ c o o e :  u u - u j u u /

are useful for checking a musical recording,
m a k i n q  f q d e s  r o o n n d i n s  n a r r a t i  n n  n n  r ^ r l r o n  f  h o

speaker  i s  in  an  ad jo in ing  room.

Ea. rnhones o f  another  make can be  used.  p rov ided
they  have an  lmpedance o f  a t  leas t  50  ohms.

-  Run the pro jector  in  reverse unt i l  the cor-mter
reads 99BO (or  less) .  One urr l t  correspond.s to 10
frames.  For  safety measures,  see page 1J.

- Plug the speaker into the socket { ut the rear
of  the pro jeetor .

- Now nlrr fonvard and listen to the recording just
rnade (see page 20) .  r f  the recording is  of  good
qual i ty ,  cent inue where you lef t  o f f .

t
;

I

t 2 7



- Sound Mi-xing

For mixlng music and narration, perform the following operations :

-  Set  the f i rs t  f rame of  the f ih  (  or  of  the par t  to  which sound is  to be added) in
f ront  of  the pro ject ion apert r - r re.

-  Set  the f rame counter  to  OOO0.

-  R.n iho nrn i -c tor  backrnrards unt i l  the cor . rnter  reads 99g0 (or  less) .

-  P lug the record-p layer  (or  tape recorder)  in to the phone input  f .

-  P lug the microphone into the microphone input  @ and turn the MICRO contro l  to  10.
The MJCR0 control knob must not be touched again while record.ing is in process.

-  Plug the earphones into the earphone jack f )  .

-  Set  the selector  swi tch temporar i ly  to  MAGN Gl  and make a test  recordine wi thout
runn ing  the  p ro jec to r .

The VOIIIME control adjusts the amplif ieation of the sound
phone,  and the PICK-UP contro l  a f fects the vofume of  music

n i  e k e d  r r n  l r r r  t h o  6 i g 1 - 9 -4 y  v J

i n p u t  ( c h e c k  l e v e l  b y
means  o f  t he  mag ic  band ) .

The  use  o f  ea rphones  i s  essen t i a l  i n  o rde r  t o  ad jus t  t he
and music according to the ef fect  requi red.

r e l  a t i v e  i n p u t  o f  s p e e c h

When the  bes t  pos i t ions  fo r  the  VOl , t iME and PICK-UP cont ro ls  have been no ted .  the
record ing  can be  made.

Note :  I f  you  have no t  recorded sound e f fec ts ,  they  can o f ten  be  produced and recorded
t h r o u g h  t h e  m i c r o p h o n e i  f o r  m i x i n g ,  s e e  p r e c e d i n g  i n s L r u c L i o n s .

Re-recording of  Unsat is factory passages

I f  par ts  of  the sould t rack are not  sat is factory and have to be recorded again,
p roceed  as  f o l l ows :

-  Determine the beginning of  the faul ty  passage,  e i ther  by l is tening wi th the ear-
phones or  by checking the p ic ture sequence.

-  Set  the f rame counter  to  0000.

-  Depending on the type of  correct ion needed (on music,  on speech or  on mixed sound),
p lug the record-p layer  or  microphone into thei r  respect ive jacks.

I f  the microphone is  used,  d iscoanect  the speaker p lug and turn the MICRO contro]
knob to f0.  f .

-  Make a test  wi thout  . rnning the pro jector  (see pages 2L and zz) .

-  Run the pro jector  backwards unt i l  the counter  reads 9980 (or  less) .

-  set  the nain swi tch to MOT, or  f f (  ( ramn on)  i r  youwqnt  to watch the f i t_m.

-  As soon as the f rame cou-nter  ind icates OOO0, the sefector  swi tch to
MAGN Gl  and star t  recording imms41r1.1t .

Warning

As soon as the faul ty  
l .s :?g9 has been re-recorded,  set  the selector  swi tch quick ly

back- to MAGN 4 (play back) in order to avoid erasing the rest of the recorded sound
trraeK.

24



ACCESSORY FOR Tm SUpERrUpOSrTrON 0F sOuND
( e r r a i  I  q h ' l  o  n n  r o n l o - *  \
\ a v  a r l a v f s  v l I  r  s q * E D  u  / Code:  SOSIIR

Wi th  the  he lp  o f  th is  accessory ,  i t  i s  poss i -b le  to
s u p e r i r n p o s e  a d d i L i o n a l  s p e e c h ,  s o u n d  e i l e c t s  o r  m u s i e
on a  sound record ing  a l ready  made,  e l ther  over  a  mic ro-
phone or  by  connect ing  a  tu rn tab le  o r  a  tape recorder
t o  t h e  p r o j e c t o r .

The ex is t ing  record ing  can be  a t tenuated  a t  w i l l  and  in
a  des i red  propor t ion  down to  60  -  ZO y ' ,  o f  i t s  in i t ia l
vo lume,  wh ich  leaves  about  lO to  4A % o f  i t s  fo rmer  re -
cord level .  For fading-in narrat i-on, i t  is recom_rnended
to dj-minish the exist ing sou:rd to this maxj_mum va1ue,
in order to make the spoken commentary stand out clear_
ly  aga ins t  background mus ic  o r  sound e f fec ts .

A s  l o n g  a s  b h e  s e L t i n g  k n o b  o f  t h e  a c c e s s o r y  i s  i n  p o s i _
t i o n  t t O " ,  L h e  s o u n d  v o l u m e  r e m a j n s  u n c h a n g e d .  W h e n  o p e r a t _
i n g  t h i - s  k n o b  i n  a  c l o c k w i s e  d i r e c t i o n ,  t h e  e x i s t i n g  r e _
cord  leve l  i s  d imln lshed progress ive ly ,  wh ich  permi ts  o r re
to  ob ta in  t t sou-nd fades" .

To  fac j - l i - ta te  the  super impos i t lon ,  the  mic rophone can be  unscrewed f rom i ts  s tand.  and
f a s t e n e d  t o  t h e  a c c e s s o r v .

D iminu t ion  o f  the  ex is t ing  record  leve l ,
no overpla-y

Overp lay  and fades  o f  sound

Recording of  the sound to be super imposed

Overp lay  procedure  :

-  S ia r t  w i th  the  record ing  o f  background sound (see page 21)

il f-) rl

/  r r r  t 2 n F\  " '

-  L i m j t  i h e  r  l a - j o n  c f  r , h e  b u r L : L r  s c c o t o i n g  t o  t h e  d e s i r a b l e  d e g r e e
o f  e r a s u r e  b y  r o L a t i n g  t h e  L r a n s p a r e n t  s t - p  l r s c  l o  L h e  c o r r e s p , n d  i r r g
p o s i t i o n .  T o  s e t  t h e  m o s t  s u i t a b f e  e f f e c t  o f  b a c k g r o u n d  e r a s u r e ,  y o u
wi l l  f rnd  a  re fe rence sca fe  under  the  d isc  r rh lch  one may use as  a
h e l n  f r r  q a t r ' i n a  r L a  - t s ^ ^  l i ^ ^  r ^  ; + r ^ *  4 ^ . . - ;" - -  , g  t h e  s t c p  d i s c  r , o  a  p o s i t i o n  f o u n o  b y  s o m e  p & € v i o u s

Inser t  the jack of  the accessory in to the input  ! f
t he  se t t l ng  knob  o f  t he  accesso ry  be ing - i n  pos l t r on
Ccnnect  the microphone to input  @ ,  thb turntable
r e c o r d e r )  t c  l n p u t  f .

t e s t s .
Sw i t ch  on  the  p ro . j ec to r .
Set  the sefect l r  i r . r i tch to MAGIT Gl  .
adjust  the desi red scund volume by means of  the
I ' I ICRO and VOLIIME or  the PICK-UP knob- acnorr l in .o

cont ro l  knobs
t o  l n s t r u c t l o n s

g lven on  page 2 l  and the  fo l low ing  pages.
-  u p e r a t e  t h e  s e t t i n g  k n o b  o f  t h e  a c c e s s o r y

o r d e r  t o  o b t a i n  t h e  d e s i r e d  o v e r p l a y .
-  D c  n o t  f o r g e t  t o  r e s e t  t h e  k n o b  t o  " 0 "  a t

above  ope ra t i on .

Eggark - By inserting the jack
knob  to  "0 " ,  t he  c i r cu i t  o i  t he
knob is  not  operated,  the f i lm
fec ted  .

' n r  s r ) n o 7 . i  * n n S r  t i  O n  i n

the  end o f  the

n f  l h a  t n ^ a a c n P r r  
v

,  i n t o  t h e  i n p u t  I  a n d  b y  s e f t i n g  t h e  c o n L r o l
e r a s ' i n g  h e a d  b e c o m e s  i n o p e r a t i v e .  A s  l o n g  a s  t h i s  c o n t r o l

w '  I  I  1 2 s s  r r  I  t l . ' n r r t  t h e  r  i s k  o f  t h e  m a s " n e t i  n  f - a c l r  h p  ' n g  a . f  -
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MINOR REPAIRS OF TIS SOUND SYSTEM

PARTS OF SYSTEM PROBABIE CAUSES

Ampl i f ier  fuse b lown (see page J0) .
The wiring has come loose at the annnt i -
f i e r  connec t i on  p lug  (e )  ( see  page  J1 ) .

Faulty speaker or break i-n the
speaker conneet ion cab1e.
Faulty XCCBI = L2AX7 (r) t,tfe.

R v n i  t  o r  I  q m n  h r r r n *  n . . i  I  o o o  ^ -  - ^  z n \r a e y  w u r  r r  u  v u  u  \  D s E  I / 4 € 3 s  _ / w  /  .

Faulty 8T,90 = 6AQ6 tube.
t r t a r l l  t r r  n h o t n e l  o n * r i  n  n o l  I  (  o o o  . " o o

\  J v v  } / u 6 u
z n \

] - p rong  p lW (a )  o r  sh ie lded  p lug  ( c )
- a *  ^ 1 " ^ ^ ^ ^  i ^  f . . - -  

'
r r u L  I r r u S g e u  - L r r  t u I - L y  l S e e  p a g e  , L / .

-  Faul ty  EF86 = 6267 ( I )  tube.
-  7-prong ptug (a) ,  4-prong p lug (u)  o"

c h i o ' l A a r r  ^ f . . -  f d )  n n t  n l r r q q o d  i n  f . . r r ' -- r t  ! v f u s u  y ! q 6  \  q  /  r r v  u  - t , t u 6 6 u u  r r r  I  U r l , y  ./  ̂  - -  \
\ 5 e e  p a g e  , a r .

Faul ty  ELB4 = 6Ba5 ( I  or  I I )  or
ECCB, = I2AX7 ( I  or  TT) tubes,
t r \ q r r l  * r r  c n o o l r o n

-  Faul ty  EFB6 = 6267 ( I I )  tube.

t r ' : r r l  t r r  n h n i n c - l  e n t r i  o  c e l - l  (  s o e  n : q pv L r r \ U v v f a b v

30) .
Upper sfit in opti-cal sound head plugged
up; it should be cleaned as descri-beal
on page 29.

Pick-up has too 1ow inpedance or defi-
vers insufficient output ( such as mag-
net ic  p ick-ups requi r ing preampl i f ier )  ;
t r r r  n n n n o o t i n o  i  t  l : n  t h c  m - i  n r o n h o n ev r J  v v r u r v v

input.

Sound has been recorded at too 1ow an
input level or qual,ity of magnetic
sound track is poor ( see pages 2L - 22
ar l d  )Y ) .
Magnetj-c, sound head is dirty and must
be cleanbd accordlng to instmctions on
page 28.

Power supply voLtage is  too low (  see
page 5) ,  check i t  wi th a vof tmeter ,

lower loop too large;  form the loop on
a 1evel with the engraved sign on the
housing.

No sound at
a l l ,

Sor-rnd weak
d i s t  o r t ed .

No sound or
sound weak.

Sor:nd weak.

Output power
low .

Lack of  t reble

Poor s;mchro-
n izat ion

AFFECTED

Af1
|  - ,(  exc i ter  lamp wi l l  not
ragn r  up / .

All
(exc i ter  lamp l ights up) .

0 n * i  n q ' l  c n r r r n  - ^ n r O d U C t i O n

(other  channels in  order) .

Magnetic sound
f  i  n r

reproduc-

A l t .

O n t i e a l  s o u n d  n e n r o d u c t i o nu v \ ! r \ 4  r  v P

q n d  m i n  n n n l r n n a  / P l  . - t - + ^ - \
u  v v u /

f  r o n r n r l r r a J - - i  n n  f r n m  n i  n l r - r  r n

n r  i q n o  r a n o r d i n o  i c  o a n ^ l lu c j , u  t  u v v t  u f  r r 6  a D  € 5 u v u  /  .

O n t i  a : ' l  s n r r n d  r o n 1 6 d q g f , i 9 1

(  o ther  channels in  order) .

Reproduction from pick-up
or tape recorder .

fJ

Magnetic sound playback.

a l l .

Optical or rrBgnetic sound
reproduct ion.

Opt ica l  sound reproduct ion.  -  Qual i ty  of  opt icaf  sound t rack is  poor .
-  F ide l i t y  (  s l i t  con t ro l )  knob  i s  w rong ty

a d j u s t e d  ( s e e  p a g e  1 6 ) .

t ,



MINOR REPAIRS OF TIIE SOUND SYSTEM

NATURE OF
BAEAKDOWN

PARTS OF SYSTEM
AT'FECTED

Optical and magnetic
q n r r n d  r o n r n d r r n t i  n '* -  -  - - n .

I V T : m c f i  n  n l  a r r l r > n l r

Optical sor-rnd
n o n r n d r r n i  i  n n

Magjret ic  p layback

Reproduct ion wi th p ick-
up,  tape recorr ler  or
m ic rophone .

A t  I

M o t o r  s t o p p e d .

a t  I

O n l ; '  h . n  m o r o r  i s
n.urning.

M l m o l - i  r u  q n r r n d

- ^ ^ a - i i - -r  s  U  v r  u a l i a i  .

PROBAB],E CAUSES

F i I m  h e s  h p e n  n o o r l v  c n l i n a r ll , y  . , v L  l u q u

J - . n o o l l r o r

Emu ls ion  depos i t s  l n  sound
d r rm ,  sp rocke ts  o r  ro -L  Le rs .
n t  ^ ^ -  + L ^ - ^  ^ - r  ̂ - ^ h  i - -  /  ^ ^ ^  ^ -  - ^v f v a r l  u r r Y D s  q r r u r l l u S  \  5 e u  p a E e

28) .
Cover  o f
has  been
touches

M q m o l  i  n

c lean i t
t i o n s  o n

-  Cover  o f
r ^ r r n n q l  r r

f
I
l -

)
l
t -
t

W o w .

Hlm.

Int  ermi t tent
crackles or
i n te r fe rence .

Sound record ing  weak
a n d  d  i  s t n r l . o i l  '  m -  m o t i  n

,  u u  b ! i u  u  ! u

t r a c k  n o t  c o m p l e t e l y

S n r r n d  r o n n p r l i n a  i a  , - ' ^ ^ 1 ,u a t r € i  r D  w Y d n

a n d  c a n n o t  b e  i n c r e a s e d .

Sound is  recorded w i th
marked d is to r t ion  on
I  a . . . 1  - - .r v q r  l r a D b d S s s .

M - L c r o p h o n e  r e c o r d  i n g s
rnamed by background
n o i  q o  f  m o a l l iL r u r u v  \  L l a u i l r r r e l . y  l - n

mot t -on)  .

op t ica l  sound head
wron o l  v  ron l  :  ced  g i .1 i

the  f i lm.

sourd  head is  d i r ty ;
a c c o r J i n g  t o  i n s t r u c -
p a g e  2 8 .

optical sourrcl head
r e p l a c e d .

F o r  i n s t r u c t i o n s  o n  c h a n g j n g  t h e  a m p L i f i e r  t u b e s ,  s e e  p a g e s
c h a n s i n s  t h e  e n n e r e n t I v  F q r r I t , ,  t n h e  d o e s  n o t  e l i m i n a t e  t h e- - . * . . o - ^ . o v l t v \ r y y g l L l : w r l y

your  Bo lex  dea ler .

-  P o w e r  s u p p  l ;  L  r a n s f o r m e  r  p  I  a c e d
too  nea r  p ro jec to r .

-  Improper shie ld ing of  leads
e  n n n p c  l -  i n q  : J .  t  r n h m o n t q  i  n  n n n -

v v  
P r  

v

j e c t o r .  C h e c k  t h a t  l e a d s  a n d
s h  i  e - L d  i n g  a  r e  p r o p ' r 1 y  . o n n ^ c  L -
e d  t o  j a c k s .

-  Bad contac t  in  a  p lug  or
s o c k e t .

-  lamp in  ba t t  con i l i t ion .

-  D e f e c t i v e  m o t o r .  S e e  y o u r
B o l e x  f r a n c h i s e d  d e a l e r .

Faul tv  El90 = o A q )  i u o e .

*  Fau l t y  EFB6  =  6267  ( I I ) ,  ECoB,
12AX7 or  El84 = 5BQ5 tubes.

-  Sound  i s  reco rded  a t  t oo  h igh
a  l eve1 .

-  l v l i  c  n o n h n n e  h :  s  [ g g n  s e t  t o o
n a r ?  n ? ^ i o n l - n z

o -

l 1  and  40 .  I f
i r n r r h l  a  n n n c r r l  I

above char t .

, -

Th is  shoufd  a lso  be  done fo r  anv  de fec ts  no t  l i s ted  in  the
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MAINTENANCE

- lubricatlon

T h e  l r r h r i c a f i n r "  s v s t e m  o f  t h e  S - 2 2 I
^ * n - i o a l n n  n o n ' r ' i p p s  n o  s n c c i : 1  : t L g n f , i q n .y r  u J v v  e v r

A I l  the operator  need do i -s  lnser t ,
o f l - o r  a l r o r \ /  I  O  hn r rnc  n f  nno rq l -  i  n r* _ * _ , 1 ,  a

f ew  d rops  o f  f i ne  o i l  ( us ing  the  o i l - e r
q r rnn l  i  cd  r r i  l h  t ho  n rn  i  ec f  n r  )  i  .  t hee  4 f y r f u u

lubr icat ing holes marked in red.

Cfeaning

AL l  t he  componen ts  o f  t he  op t i ca l  sys iem,  as  we f f  as
a re  i n  con tac t  w i t h  t he  f i lm ,  mus l  be  kep t  abso lu te l y
p ro jec t i on .  Neve r  do  any  c lean !4g  wh i l e  t he  p ro . i ec to r

: l  l  n g r t q  n f  t h o  n r n i o n i n r  l h q I

e l  c a n  t o  r n r a  n e n t g g  f  a u l t ' l  e s s
is ru-rrnlng l

lens

Al l  g lass sur faces that  can be reached must  be
t h o  q n e n i q l  t i q q r r a  n t n 6 F  q n l d  f n r  + L i -  h ' . - ^ ^ - ^y a y u r  o v  u r r a D  P r u P v D v
I  o n q o q  n n n q t q n t l  r r  c i n n o  h r r  i n i n a so ,  you  may
Never at tenpt  to  c lean the lens sur faces wi th
1 , � - ^ - + L ^  ^ r  a  ^ r * a  - ,

r 1 1 6 , ,  u  .  . 7  o f l  t h e f n .

c l e a n e d  r r e n t ' l v  a n d  c : r p f r r l l r r  r r q i n o  n n l r r
- i n  n h n f n  c t n r o c  A - r ^ i ^  E ' 1 . h j n n  + 1 ^ of ] ]  P l l v U v  D U U . | .  n V V f U  I  U U U I I I f i  U l l L

d a m a g e  t h e i r  d e l i c a t e  a n t i - r e f - L e x  c o a t i n g .
q  d e m n  o l  n t h :  i  f  r h e n l r r f o l  r r  h a ^ a a c lv ! v v * ,  _ . .  - J r y ,

Pressure-Pad and Gate

{ r L a c a  n o r f c  m t c *  h a  i n c n a n } a n  f n rr f f s D c  v 4 t  u -  u u - u  v s  r r r D p s u u v u  L v I

c leanl iness at  regular  in tervals .

-  Open the lens holder .
- Remove dust by means of the brush or

a  a l  n * l r  .  + 1 - ^  o ' l  o e s  O f  t h e  a n c r t r r p g

must  be c lean.
-  R o m n t r o  q n r r  A o n n - - i  * o  n f  ^ - . ' 1  ^ i  n - .s  @ f r J  u s l | : / v D f  U -  V f  Y U U a J M f  t

they nay scratch the fifn and mafe
the pictures seem r-rasteady on the
sc reen .  f f  necessa ry ,  r e t rac t  t he
n l  o r . ,  f  r n -  + L ^  - - + ^  L - '  ^ l ;  ^ L + r . .  + -L : t  aw r  J 'or [  Lrre gale oy s-Lf  gnI  ty  Iurn-
i n r .  l h c  k n n h  t h : t  d r i r r e c  L h o  n n n- J e c -
tor  mechanism.

-  Never use a tool  or  other  metal ] - i -c
obiect ;  you can use the micar ta
emuls ion scraper suppl ied wj_th the
Bolex f i - lm spl icer ,  or  a smaf l  wooden
st ick or  ch ip,  the end of  r+hich is
covered wi th a c lean cfoth.

-  I f  t he  emu ls ion  depos i t  1s  d i f f l cu l t
t o  remove ,  rub  w i th  a  s l i gh t l y
mo is tened  c lo th ,  and  be  ca re fu l  t o
vr ipe the par t  dry again af ter  c lean-
i - -

-  Deposi ts  occur  more f requent lv  when
f resh  t i lms  a re  be ing  . " " " " r , " i .
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Condenser and Ref lector

To  reach  the  condense r  f enses ,
open the panel under the shutter
conb ro l  knob  as  we l f  as  t he  P ro jec -
t ion larop door and remove the Pro-
j ec t i on  l amp .  (See  fo l l ow ing  page ) .

S n r n ^ k o l c  : n d  ! o -  I  e f s

A n r r  o m r l o i n -  n - , 1 . . - t  l a n n c - i * a , l  n n
d t ! . y  g u u  L  J  L v r t  v !  \ { L l  . -  . q w u - a  u g u  v t t

l h e  r n r n e k p l , s -  r o i j c r , r  o r  t i l m
/ F i i ; ^ ^  - -  r J n L r  o q r t q i n o  q n a o d
6 U r u u r  u 4 J  u a u r s  4 v w  ? o r t u f , r i 6  J P U e U

v a r l a t i o n  a n d  s c r a L c h  i n g  o I  t h e
f - i  l m  W h i  1  o  F h o  n n n  i o n l ^ n n  h q c  h o o r

r f v J !
d o q  i  m a d  t  n  n r o r r a n t  I  h o q a  n :  n { - <

F r o m  ' n a k i n o  c o n i , r c b  r . i t h  L h e  e m u l -
^ i  ^ h  o r n  l - n  L ^ ^ -  + h e  f  i  l m  i  n  n o T -J  L v t l t  d l i u  U U  a q q P  u r r  -

f a n *  n n n d i * i n n  i I  i -  n a r r a r + h d - l ^ - cr g u u  u v i l u r u l u l L t  a u  J o  f t g v c f  u t i g t v o D

r r p r r r  i  m n o r l - r n t  l - o  s  i  r r e  f . h e q o  n r r l . q

r a n r l q , ,  . n d  t n o r n - . - 1  n ' a n n i q er . - 6 u .  , r  J u 6 r -  a = o r r r r r 6 .

Sound Drr:m

T h  i  <  n n m n n n o n t  m r r q i  h o  r ^ r i  n o r i  n r r o ru  w v  v v r y e u  v v u f

f r om t ime  to  b ime  w i th  a  c l ean ,
snooth cloth that d.oes not leave s
i r 1 -  |  n ' . - 1  i  . F ' .  n f  q n r r n d  r o n n n , d r r a l i  n .u u s L .  \ l , u a _ L I r , y  u I  - - *  - - * - - , - n

suf fers i f  par t ic les of  dust  or
emuls ion are a l lo iued to c1_Lng to
the sound dn-rm.

lv lagne t ic  Sound Heads

I t  i s  i npo r tan t  t o  see  tha t  t hese
parts  are afways kept  c lean.  They
can be dusted with the brrrsh.

Never approach them wi th magnet ized
ob jec t s  l i ke  speake rs ,  sc re r+  d r i -
vers,  magnets and so on.

I f  t h e r e  a r e  e m u f s i o n  d e p o s i t s ,
P r o c e e d  a s  f o r  t h e  c l e a n i n g  o f  t h e
f i lm  n .a te  (=o^  . - I . I ; ; ; ; - ; ; - ; i  

" " "
\  u v !  y r  y a 6 w  )  .

?si
\

t r l

*s#
$b

t

SuI;

__>

t , 2A
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0ptical Sound Head

-  Cu t  o f f  t he  power  supp l y .

-  Remove the f ide l i ty  (s1 i t  controt )
knob ( r . inscrew the screw, then press
on the end of  the spr ing at  s ide;
at the same ti-me pull the knob
towards you) .

Rernove the cover .

Clean the sould head with a soft
bmsh.
The upper slot can be reached more
easi ly  i f  the contro l  is  turned so
as to lower the opt ica l  uni t .  For
c leaning use a sof t  c foth or  spe-
c ia l  lens c leaning paper.

Put  back the cover  and the contro l
knob, the marking on which must be
se t  as  desc r i bed  on  page  16 .

li

I'
li

li
li

t,

'loooys lvee Ar/SZ
75ow 

-1\Pe A419

-  D l sconnec t  t he  p ro jec to r .

-  Open the panel .

- Press the lamp down fu1ly in its
socket ,  turn i t  one quarter  of  a
tr-rn (in the d.jrection shown bv
the arrow) and renove it. ; i

- Insert the new lamp (taking care to
place the fins on the lamp base
facing the corresponding openings
i n  t h e  s o c k e t ) .

T h o  n n c i * - i n -  ^ f  +a1 lu i rg.srr+gn or  the lamp i_s correct
r{nep. the f ins are touching the store.
i n  t he  socke ts ,

Ngte:  Since the pro ject ion lamps are
of  s tandardized design,  they c-n easi -
1y be changed and require no further
adjustment .

r lowever,  i f  the screen appears to be
tor ,  the pro ject ion lamp f i lament  may
the regulating screr,r und.er the panel
co in  as  a  sc rew  d r i ve r .

unevenly i1l_uminated wlthout f iLn i.n the
be s l ight ly  of f -center ;  eorrect  th i .s  by

s l ight ly  in  one d i rect i_on or  the other ,

I.
l.

proJ ec-
turning

using a

) o



-  Replac i -ns thr  AmPl i f  ier  Fuse

-  Press on the bayonet  type cover  and
turn it a quarter turn to release 1t
f ror .  the socket .

- Rencve the bfown fuse and insert one
of  the spare fuses suppl ied-  wi th the
p r o j e c t o r .

-  R a n l  . i n o  l 1  -  e n n f r o l  P : n o l  l � r m n
/ .  - . r  n  - r \
\ o , i , i  -  u . ) A r .

-  D i s : c n n e c t  i h e  p r o j e c t o r .

-  To :each th is  lamp, unscrew the 5
sc1'?- . . ,s  at  the edge of  the contro l
panel  and remove the cover .

-  R o n l  i n q  I  h r  E v n i  1  e r  T , r m n  o f  t  h p

, 1

.t:i

O p t i c : . ;  S o u n c l  H e a d , (rvee

-  M r k  c F r t a  i n  l h . r t  t h -  r m p l  i f - L e r
sr.i. : ched off .

R c - : - . - . .  t h ^  f i , - I i t l r  ( e l i L  c o n L r o I )
k n o r  r n d  l h :  c o v e r  ( s e e  p r e e - d i n g
p a g . ) .

Turn the la.rnp in its socket in the
C i rec t i on  shown  by  the  a r row ,  so
r h t . -  l l a a  n i r  -  r v r  F - ^ : - ^  + t r .  h ^ ^ ^L r l  i  -  r L -  P r - r :  1 J  r  L !  r  r r € i  u r r s  u d J s .

Remcve the faulty larap and insert a
ner^r one, reversing the above
o p e r a t i o n s .

S i n n p  t h o  l : m n  h : S e s  a r e  o f  s t a n d a r d -
i o o d  r : : q i m  e o n i - ^ F i h -  i -  - 1 1 + ^ - - + i ^4  a 6 r r ,  _  , f  v s J  1 1 1 6  l  -  a u u v u r u  u r L

a n r l  n n  o r l ' i r r c l m a n l - , .  - a  i l r e  n ^ c e s 3 a r y .

T h e  b u l b  m u : L  b e  p e l f e c t l v  c f e r n
(  a v o i C  f i n g e r  p r i n t s )  .

T , : n n s  n f  r r : r i  n r r s  n a k e S  C a n  b e

G 2s)

i s

u -sed :

r. '1tFY / rr
u .  ! r f \  - t v

|  / - ^ - ^ 1G . E .  N o  7 5  A / S B S C P  a n d  G .
I , I ^ ^ + ; - - L ^ , . ^ ^  ? t r  A  / ' q a q a ' Ur f  c J  u a i r 6 r r v u - u  I  )  n /  v e v v L

Pn i l i ps  No  7253  C
Radiant  O,75L-4V -  C6-T5-SC

R - n l a . : i n p '  L h e  P h o t o e l e c t r i c  C e l f

-  Remove  the  f i de l i t y  (  s l i t  con t ro l )
knob and the cover  (  see preceding
Pa6u | .

-  Wi thdraw the cel l  f rom l ts  socket
by  puJ l i ng  i t  t owards  you .

The  5 -221  p ro jec to r  i s  equ ipped  w i th
a Phi l lps No 90CG cel l  (  ce l ls  of  other
makes  canno t  be  used ) .

1 O



-  Repfa"c ing the Ampl i f ier :  Tubes

- First turn off the power supply to
the  p ro jec to r .

T h e  a m p l i f i ^ r  t u b e s  c a n  b e  r e a c h e i
b y  u n s c r e r t i n g  t h e  J  s c r e w s  t h a t
f a s t e n  L h e  b r c k  p a n e l  o f  b h e  c a s e .
The tube t1, 'pes are shorrrn opposite
ancl on the diagram, page {0.

?he tube EIv l  E4  (mag ic  band)  can be
approached in  the  same way as  the
c o n t r o l  p a n e l  l a m p  ( s e e  p r e c e d i n g
page )

R e p l a c i n q  t h e  A r n p l i f i e r

Sr:ould the i : .rpl i f ier fr . i l  aird re-
r . i rc ing  ihe  i : .nps  be  . , , r i th r :u t  resu l t ,
c : r : :u l t  i rour -  Bo lex  dea ler .  In  case
c :  a b s o l u t e  n : c e s s i t J / ;  r l i : l e  s p a r e
a r : r l i i f i e r .

' i  c r ' :nc.re the : lnpl i f  ier cha:; sr is ircr.
t h e  p r o  j e c t o r : ,  p r o c e e C  a s  f  o l l o r , i : t :

-  l ,rn:,-crer^r thc J : icre.ds retaining th:- l e c k  
p a n e l  o f  t h e  c a s e .

J i : rcorurect  the t i^ ro mul t ip le-p in
plugs (a ani  b)  as r . re11 as the
rh ie ldec l  p l u -gs  ( c  and  d ) .

.- - l i : , i l r r : l l  th. :  ]  io ' , , ' , - r  r  sorews
f r o n t  t e r m i n a l  b l o c k  ( e ) .

s c r e w  o f
l u g  ( f ) .

on t ir ,- :

t n e, T n c n r o r ^ r  f o c * c r i r o

e a h l e  n n n n c n f i n o

i )  b l : , c i : 2 )  b l u e  3 )  r e d

Ca.refu l lv  remove the 4 screws
ihat  hold ihe ampl i f ier .

To inser t  the ampl i f ler ,  carry o-ut
t r e  rbove  ope ra t i ons  i n  reve rse .

I€4

t;l:,t*''
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T h i s
power
(  s e e

+ITTILIARY LOUDSpEAIGR BF-14 (15 WATTS)
(Avai lable as accessorv) Code :  S0C0F

12" loudspeaker takes the ent i re
ouLpu t  . upp l i ed  by  t he  amp l i f i e r-  - \p a g e  r / / .

I t  i s  h o u s e c l  i n  a  c a s e ,  t w o  s i d e s  o f
which can be folded doro'n, forrning a
s t a n d .  O n e  o f  t h e  s i d e s  i s  f i t t e d  w i t h
a  ree l  d r rm r ' , i th  permanent  contac ts ,
conta in ing  50  f t  o f  connect ion  cord .
T h e r e  - L s  s p a c e  l o r  v a r i o u s  a c c e s s o r i e s
s u c h  a s :

C o d e s

I  a c c e s s o r y  f o r  t h e  s u p e r l m p o s i t i o n
o f  sound SOSLR

earphones SOECO. l v o l t n e t e r .  
. U O I E M

l s p l i c e r . . C O I L O
1 speaker  d is t r ibu tor  box  .  .  .  SOPUI
1  speaker  e : r tens ion  cab le  .  .  So lmp
1 power  ex tens ion  cor r l  .  SOREX

:: lC vi ' .rrcus sDitue la_rnps a_nd tr_rbcs.

A  2 0 0 0  f i  r e e l  i n  i t s  c a r t o n ,  c a n  a l s o
o e  p l a c e c i  o n  o n e  s i d e .

q ^ + + i . ^ - , - *-  u s u u r l l H  u p

-  Open the  t rvo  s ides  and l i f t  the
case in  o rc le r  to  le t  them dor .m.

Unfo ld  pane ls  (a  and b)  and fas ten
thern  on  bo th  s i -des  by  us ing  pressure ;
in  th is  pos i t ion ,  they  fo rm a  s tu rdy
s tand .

P face  the  speaker  near  the  screen
( see page lzi  )  ,  unwind the cord ancl
lnser t  i t s  jack  in to  the  speake ' r
gy tnu t  jack  

{  a t  the  cont io }  panet .' l ' 1 :e  oLhc  r  eu . ]  o f  the  cab. l  e  i s
p-ornanent l rz  connected  to  the  loud-
spea-ker .

N o t e :  T h e  r e e l  d r r m  i s  f  i t t e d  w i t h  a
f r i c t lon  brake tha t  can  be  t igh tened
to prevent the cable from rinwinding
t o o  f r e e l y  o r  l o o s e n e d  t o  f a c i l i t a t e
rewind ing .  The mi l fed  screw can a lso
be used to  lock  the  drum in  pos i t ion
to prevent the cable frcm unwinding
d u r L n g  t r a n s p o r b .

\ \ iriL-
:;:^'4:::'
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BOX
c r r n n l  i  o d  w i  J : h  

- l  
2 l r

u 4 y ! + 4 v e speaker) Code ; SOPUI

n h i a  ' ^ n a q q n r r r  i o  U S e d  f O f  C O f r n e C t i n e  t h ev r  e v t u l g u  u  _

two speakers when the pro jector  is  insta l -
fed in  a pro ject ion booth,  a l lowlng the
bui f t - in  speaker to serve for  monl tor ins
ourposes.

Connect  ing the Box

-  Connect  the d is t r ibutor  box to the pro-
jector  (speaker output  {  on the con-
t ro l  pane l ) .

-  Connect  the jack f rom the auxi l iary
( f 2 " )  speake r  t o  t he  socke t  unde r  t he
siCn F and .the jack from the built- j,n
speaker (8")  to  the socket  under the
sign D( on the d is t r ibutor  box.

Ad iuq tmenb  o f  Ou tpu t  t o  Speake r

The 6-posl t ion knob controfs the d is t r i -
butj.on of por,rer from the amplif ler to the
two speakers,  as fo l tows:

Fxtreme positions - output is supplieC
to a singfe speaker only. name]v

-  The auxi l lary speaker (12")  4hen the
p o i n L e r  i s  s e t  o n  p o s i t i o n  L )

-  The bui l t - in  speaker (8")  when the
po in te r  i s  se t  on  pos i t i on  O  ( * )

Intermediate posi t ions -  output  is
suppf ied to both speakers

In th is  case,  the power used bv the

( " )

bui l t - in  speaker (8")  is  taken f rom that
suppl ied to the auxi l iary speaker ( tZ") .
It is red,uced progressi_vely when the knob
i-s turned froro ri-ght to left

(* )  However,  the maximum power that  can
be suppl ied to the bui l t - in  speaker
v la  t he  d i s t r i bu to r  box  i s  l im i t ed
t o  2 r J  r v a t t s

Note:  The f igures that  ident i fy  the var ious
posi t ions of  the controf  knob only re late
to the d i rect i -on of  var iat ion ( tn6 r . rh i te
sur face indicates the amount  of  power
supp l i ed  t o  t he  bu i l t - i n  speake r ) .

i:
i
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so}p HINTS FROM A SOU-Np ENGINEER

I. SOUIVD PROJECTION

Acous t i cs  o I  t he  P ro iec t i on  Room

Curta ins of  heavy mater iaf  wi l l  do much to a l ter  the acoust ic  character is t ics of
a roomr to make thera sui table and to prevent  the occurence of  echoes that  in ter-
fere with good reproductlon. Panels of sound absorbent material can also be used
with good results. Do not forget that an empty room has more pronor.mced reverbe-
rat ion than one that  is  f i t led to capaci ty .

Besides the suitabil ity for motion picture screenj-ngs and the comfort i-t offersto the audience,  the pro ject i -on room must  afso have good acoust ics.  The bestresults wil l be obtained in a room in which reverberation has been sui-tably re-duced.  A cer ta in degree of  reverberat ion is  never theless usefu l ,  s ince j - t  tendsto r r l iven uptr  the reproduct lon of  the sould,  especia l ly  of  music.

Reverberation i-s produced by the mixlng of the soimd waves coming 4irectly fromthe speaker and of  those that  have been ref lected by f foors,  l+al is ,  ce i r1ng etc.and which are heard as a nild echo.

- Arranqement of Projector and Spe.akers

The ideaf  so lut ion is  to  insta l l  the pro jector  in  i ts  own separate booth,  rn
th is  case,  the auxi l iary speaker BE-14 ( r f  r . )  is  used" in  the audi tor ium, whi le
the speaker p laced- in  the pro jector  1 id is  used by the operator  for  noni tor ing
purposes '  the speakers being regulated wi th the specia l  speaker d is t r ibutor  box
contro l .  I f  th is  arrangenent  proves to be impract ica l ,  th ;  pro jector  may be set
up in the auditoriumr preferably behind the audience rather than in the nlddle
of  i t '  to  avoid d is t ract ion of  at tent ion by the noise of  the pro jector .  The pro-
jector  can a. l -so be set  up in  an adjo in ing room, prov ided ther l  j - i  a  door  or
other  opening convenient ly  located to permi t  pro jeet ion f rom one room to the
o  the r ,

when the pro jector  is  set  up in  the audi tor ium, e i - t i rer  one or
be used.  the main speaker i -s  best  p laced as near as possib le
s i -de or  beneath i t ,  but  not  too low.

The speaker BE-14 sui ts  th is  purpose very we1l ,  s ince i t  is  mounted on a stand.
I f  a  specia l  per forated screen for  sor :nd nrn- ioo- | - inn
ker nav be pllced directly behind #Tl i;:':::i:l :; il:t:3tiilr*f;"t::ff5""-
wi lJ-  appear to come f ron the p ic ture.

h n i h  c n o o l l o r c  ^ D )- * , .  -  - * ; 1

i . n  t l r o  q ^ r o a r  h o -

i
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- Appropriate Souad level

For comfortable l istening, the level of sound froro the speaker must be consider-
ably louder than any other noises whieh may be heard at any point of the room(sor.rnd frorn the projector, people walki-ng in pr""ngeway, *i"i j l--rr." amount ofpower that must be fed to the speaker to produce an adequate sor:ad output de-
pends on the s ize-  of_the pro ject ion room and a lso on i ts  reverberat ion charac-
teristlcs. With the Bolex BE-I4 loudspeaker, the amount of audio_frequency out_put required from the amplif ier in a room with fitt le reverberation is about
I  wat t  per  100 mJ.

Notg: The above values are merely approximationsl they should be used as a
guide and the operator may even find it of advantage lo depart from them in
par t icu lar  cases.

- Sorne Recom-rnen4ations for the Operator

Do not fcrget that the avera€te a.udience is hlghly crit ical
wi l l  be compared to that  s .11 :11- , , ; . ' '1- ,3eiona. l  onerators-

and that your skil l

Make sure ihat the fuses i-n the power supply circuiu are srrong enough to pass
ti ie current taken by the projector and auxiriary room lightingl

Before the audience is  seated,  run a few feet  of  f i lm on the pro jector  to  check
picture and sor-lrrd quality and make any adjustments that are necessa"y.

S * o n f  c o f * i ruu4r  u DEUUTi lE u l r  your  equlpment  ear-Ly,  a l lowing yoursel f  p lenty of  b ime to get
everything ready and to carry out the necessary tests before tLe spectators
begin to arr ive.

ff you have to leave yor.r equipment unattended for some time after install ing
i t r  check that  the speakers are st i l l  connected and " l ive"  for  sound before
h o s i n n i n o  f h o  c h n- - - -  - . , - w .

Do not leave the VOIUME control turned up higher than position "2" or ,, l,, when
gound is not being usedr as otherwise backgror-lnd noise from the amplif ier wi-1l
be heard in the speakers. Turn the volu-me up only at the start of it ie f i1m,
when the first image appears on the screen.

When the audience is  largennthe acoust ic  propert ies of  the hal l  are a l tered,
making i t  necessary to increase the souad volume and somet lmes to a l ter  the
tone,  geneneral ly  by increasing the t reble contro l .  These adiustmerr ts  should
be  made  g radua l - l y ,  so  t ha t  bhe  aud ience  i s  no t  aware  o f  i t .

A t  the  end o f  the  show,  sw i tch  on  the  room l igh t ing  and svr i t ch  o f f  the  pro jec-

t"'"Llffin,I:';ffi,:I:"T:Id";:,I{"5'o'} lfi"";ffiu'}I;"f;:,lt:"iiii:iI!f;J;"::::;"

3 5



F
t
I
t
I
I

T
I
T
I
I
I
t
I
I
I
I
I
I
I

I

II. HOW TO AID MAGNETIC SOUND TO A FIIM

T V I r r n h  d e n e n d s  o '  t h o  f t r n a  n r  r ; 1 m  t o  w h i c h  s o u n d  i s  t o  b e  a d d e d :  d o e u m e n t c r r r .  f e a J : r r - ^l ' f  u u r r  v u  u J  y v  v a  D v w r u  u s  a u u g u  u 3 r . y  i  j  s a u u J ' c

f i 1m,  ne \^ rs ree l  and so  on .  Depend j -ng  on  e i rcumstances ,  the  opera tor  may have w ide
" l a t t i t u d e  o r  h e  m a y '  o n  t h e  c o n t r a r y ,  h a v e  t o  c l o s e l y  f o l f o w  t h e  w r i t t e n  s c r i p t .  T h e
three  e lements  f rom wh ich  any  sound t rack  is  compi ]ed  -  nar ra t ion ,  mus ic  s rd  mis -
ce l faneous sormd e f fec ts  -  w i f l  have to  be  ln t roduced in  vas t ly  d i f fe ren i  p ropor -
r i n r c  o n n n r r l  i n o  1 - n  t l . r o  l r i n r l  n f  f  L L m  i n V O ] V e d .e r v r r u  t

-  Docr:mentary Films - Newsreels

In  t h i s  ca tego ry  o f  f i lm ,  mus i c  i s  used  s imp ly  t o  sus ta in  t he  gene ra l  a tmosphe re ,
wh i l e  t he  sc r i p t  i s  des igned  to  i n t roduce  o r  exp la in  t he  succeed ing  scenes .  The
ope ra to r  shou ld  no t  a tLempt  t o  reco rd  a -11  the  words  spoken  by  t he  pecp le  seen  on
fLa onroan or  he t t i l l  f ind h imsel f  faced wl th some exceedingly d i f f icu l t  problems
in sychronizat ion.  In  general ,  the spoken commentary must  be kept  sh-o: i  and ctear
and  musb  no t  seek  mere l y  t o  exp ress  the  same th ing  as  t he  image  on  t i . :  sc reen .

-  F e a t u r e  F i l m s

Here ,  mus ic  and sonnd e f fec ts  a re  wedded to  the  ac t ion  in  o rder  to  len i  power fu l
aura l  d . i s t inc t lon  to  cer ta in  scenes.  The mus i -c  must  be  chosen w i th  spec ia l  care ,
and l t s  se fec t ion  requ i res  an  in t lmate  acqua in tance w i th  the  ioea ber rnd  the
s c r i p t .  S o m e t i m e s  m u s i c a l  p a s s a g e s  a r e  u s e d  t o  b r i d g e  t h e  g a p  b c t i v e e l  - " . r o  s p o k e n
q o n r r e n n F q  A c n e n r i n o  a o r l r i n  q o l o o t a d  n 2 q q e o a q  ( h r ,  . l i o h f  l r r  J - r r r n i n o  r r -  l h o  r r o l r r m o )U v u y u u u u 6 l u \ U J ! q r 1 l l 1 ] 6 4 ^ \ v V I L , J L /

he lps  t o  avo id  mono tony .  T f  bhe  mus i ca f  t heme  used  has  a  marked  c resc : i do ,  ca re
mus t  be  taken  to  p reven t  t h i s  f r om in te r fe r i ng  w ibh  a  spoken  passage .

-  Sound Ef fects

I l  - l s  d i f f i c u ' l  t  t o  l a y  d o w n  a n y  h a r d - a n d - f a s t  r u l e s  a p p l i c a b ' e  l o  s o , ; : : i  e f f e c L s ,
s ince  the  la t te r  depend en t i re ly  on  the  charac 'ber  o f  the  f i lm invo lve : i .  Broad ly
s n c a k i  n r " -  o n c  c p n  d  i  s t i  n r " p ' i  s h  h o f  ' . ' 6 6 h  c . r n a h r n n i  z o n l  n n r l  n n n - c r m n L  - ^ l i Z : i  S O U n d

e f f ec t s .

Non-s;mchronized sound ef fects (such as the whist l ing ot  tne wind,  noise of  crowd)
m p v  h c  L r e p i c d  e x a c t l v  

' l ' i  
k e  b a r : k r " r n r r n d  n r r q i n .  T h p - r  m : r r  h e  c i  t ] ^ o r  r o c : - - ' l e d  w i t h  r- * J

tape recorder  when the scene is  shot  or  imi tated by us ing the specia l  records
t h r t  m : v  h c  n r : r q l a s e d .

L v  y 4 t  \

T h o  s r m c h r a n i q . a o  r r a r - i o t v  q r r n h : q  t l n o q o  n n r t r a r r i n q  l h c  q m : q h i r q  n f  :  c : : q q  l - h e
t  u q v r r

s lamminr "  o f  a  do^-  a r r r  cn  nn  ^ - ta i l  a  cer ta in  amOurr t  Of  sk i l f  On the  par t  o f  thev r r t  L f r w u f f

n n n r o * n r  ' T | l . r a r r  m D r /  h o  a i  l - l r o n  n r n d r r n o d  q r l i  f l i  a  i o l  I  r r  w h o n  - t h o  q n r r n d  i  e  n r r l r h o n l  i n  n ru P c - r a u v f  .  r r l s . y  u 4 . y  v s  s a u f r s r  y r u u u u 9 u  a a  u r r r u r a r  r . y  w r f s r r  u r r s  o v w r u  L J  ' ! u v w c u  r r r t  v '

r eco rded  on  a  t ape  reco rde r  a t  t he  t ime  the  scene  i s  sho t  and  reg i s te rec i  on  Lhe
f i h ,  a f t e r  i t  has  been  ed i t ed .

- Sound ndlting

So that  the f i ln  wi l l  appear harmonious and logical  ,  the sou:rd at  an. ' . '  g ivcn momcnt
- - . ^ +  ^ f - - - - - ^  - ^ + - h  t h o  n . i n t r r r o q  t h : t . i t : c r . o m n a n i e s  ^ € f ^ -  - . ; ^ . . i - -  i h e  i i n i s h e dU U D U  4 f w d J D  u 4 U U t l  U I l s  } J f U U U I v D  U l I a u  I U  a u u v u y s r l f  u D .  4 L  v s r  v f , s w  r 1 1 6  t

c d i t o d  f i l m  i  i  i s  a  . o o o d  i d e a  t n  d r e u r  r r n  o  s c r i n t  i n  x h i c h  t h e  t i m i r . q  n f  e r c h

scene j -s  accurate ly  noted,  as has been done in the fo l lowing example:

t ,

Scene
N o S r r l l i  o n l -

S e c -
onds q ^ r r h r t  s a n r r o n n a

Contro l
q ^ + + i - ^ -
u c  u  u r r l € i o

D  ^ - -  - 1 -  -

1 l l Y l l  f i  l m q  n r o q o n t .y r  v U \ , 9  v  . 5 Opening :

music2 T]TIE 5

3 ls t  scene o f  f i -Ln t0 Fade mus ic
- - ^ 1 , . - t  I  - ,
6 a  a u  u d r a J

' ' P 1 n r - 1 r n

r0 Q n a o n h  w i  i h

music in  back-
grrund

t tM ic ro t t

on 10
' 'v  o,Lume
o n 6
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RECORDING SOUND

- Pick-up and Records

I f  the record-p layer  uni t  has a.  tone contro l ,  set  i t  to  the posi t ion g iv ing maximun
treble. The turntable speed must not be allowed to vary, and the records r1ust be
flat and not warped in any way. long playing recordingi r"e partj-cularly recommended
on account of their low backgror-rnd noise.

fhere is available a wide variety of recordings of background mood music for all
occasions,  and sor- ind ef fects of  a l l  types.  Most  eommercia l  recordings are subject ,
however, to copyrights (laws vary from one country to another) and -an only b6 used
for commercial purposes if the consent of the recordj-ng company is obtained..

-  Tape Recorder

T*: *:: l*::-t^:"* 
be fitted with an adequate output socket pernitt ing connection to

UI IY r { r l ruu ur lu i - l i t  o f  the pro jector  anpl i f ier .  I f  the output  impedance is  h igh,  the
cable connecting the unit to the projector amplif ier must be cirefully strlefAea in
order to avoid b.uzzirng noises. If the socket for the auxil iary speaker (1ow impedance)
is  used as output  socket ,  no par t icu lar  precaut ion is  necessarv. -

Recording by placing the microphone in front of the speaker of the tape recorder is
not usuaffy conducive to good results and should be used only i-f i t is desired to
int roduce specia l  e f fects which were not  present  on the or ig inal  souad t rack.  A
cathedral -1 ike resonance ef fect  or  echo can be produced,  fo i  insta: rce,  i f  the record.-
ing is  made in a Large empty roon wi th bare wal ls .

The volume and tone controls on the tape recorder should be
t i on  f o r  p la ; ' back  ( t he  tone  con t ro ]  su t  t o  g i ve  good  t reb le
be touched di:ring the recording process.

- Microphone

s e t  i n  t h e  n o r m a l  n o s i -
"" =porr="j ." i-  *r"t '"Ji

The D 11 microphone rohich we recommend is characterized by its high sensitivi-ty an4
excel lent  response at  a l - f  f requencies between 50 and forO00 cycle i  per  second,
sturdy constrrrction, sma}l size and resistance to moisture. Omnldirectional type
microphones are less suitable, because they pick up backgz'o'.md noises. In orOei to
avoid the recording of noises that would be detrimental to the sould quality, the
microphone shoul-d not be set up too near the projector, but at a distance oi several
feet or, if possible' in an adjdlning room witn rittre reverberation. This arrange-
ment  requi res the serwice of  t l ro  persons!  one who onerates thc nrn io4f ,gy and the
anpl i r ier  as wel t  as the auxi l iar j r  ; ; ; ; ; " ; ; " ( ; ; ; " ;A- ; i ; ; ; " ; " ; . ;u" iJ"orau") ,  and the
other who acts as a narator.

tj 31
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- Narrator and Operator

The narrator should avoid speaking too close to the microphone, or the sound trackmarr  ha cai r rnafa{  when- h is  voice is  ra ised. ,  At  a normal  vocal  lever ,  the best  d is tance* * J

i s  about  8" .  To  prevent  the  consonants  l i ke ' rs t r f rom reach i -ng  too  h ig t r -a - i ; ; " i ; " ;h " "miarnnhnra  6 ] . ^111d be  he ld  leve l  w i th  the  ch in ,  so  tha t  the  b iea th  does  no t  s t r i ker l i ron*Jr r  ro r inc f  the  sens i t i ve  membrane.  In  o rder  to  avo id  d is tu rb ing  no ises  f rom
L ^ i - ^  - ^ ^ ^ - i ^ loer-ng recoroeor manipulating the microphone during the recording as well as any
movement of the connecting cord must be avoided. A stand or sup;ort for the rnilro-
n h n n o  n ? n v a q  l n  l r a  m n c *  r r c a f ' . - l  .  lv*v! !s PrvvsD uv ve uvou qbYaral  ooweverr  i t  shOuld not  conmunicate any souad v ibra-
t ion to the n lcrophone.

The speaker must take care not to speak too fast, in a nervous manner or without
normal pauses if he is reading a script.

r f  the pro jector  and microphone are set  up in  the same rooro,  the
- - 1 . ^ -  ^  ^ i  , _  + ^  + l] ] laKes a sr-gn ro rhe narrator when it is t ime to start speakingl
n i  n t r r r p  n n  t h o  c n. . _  _ _ r e e n .

operator simpty
both are guided by thc

I f  the pro iector  is  insta l led in  a separate booth or  room alongside the audi tor ium,
the operator  s ignals to the narrator  to  s tar t  speaking by .earr i  o f  sone e_Lectr ica l
or  other  device (such as a bat tery-operated warning r igr i i ) ,  Ho*" t " " ,  ootr r  should have
a good view of the screen, without which proper synchronization of sound and image
would be impossib le.

Another  more pract ica l  so lut ion is  to  record the narrat ion f i rs t  on a tape recorder ,
and then to transfer it onto the fi lm, rarith or without dubbed_in musical accompani_
ment. To dub i-n the- mY-s1c, the output from the tape recorcier must be fed to the phono
inpgt iack c= and that from the pick-up to the microphone input jack @ o^ trr.-p r o j e c b o r .

In th is  case,  only  one person is  needed to make the recorc ing.  I f  the sormd consists
of a mixed output from various channels, the operator must keep a check on the rela-
tive levels by monitoring the amplif ier output with earphones, nc matter which system
of recording is  used.

- Sruchronrzati_on

More or  less per fect  s ;mchronizat ion is  necessary according to the type of  sound-
t rack.

A simultaneous connentary reaches a sufficient degree of precision
frames after the beginning of the scene to which it refers and if
or  even some seccnds before the end of  the scene.

i f  i t  s tar ts  some
it ends some frames

{ te1t, however, which is spoken il 1ip synchronization must be synehronous to some
tenths of a second. It is rather diff icrrlt to carnr out such a synchronizal:ion
wi thout  specia l  equipment .

The simplest nethod and the most common
pictu-re on the screen.

one o f  mak ing  a  record ing  is  to  fo l - low the

cor ; r r ter  on the pro jector
pro jector  is  rurLning)  or

ff the script is ttt ight" you should make use of the frame
(1 unit per 10 frames, which can be easily read while the
time the different sequences of the fi l_m

Another  possib i l i ty  consis ts  in  adding marks of  specia l ,  se l f *s t ick ing paper d j , rect ly
onto the fi l_m.
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Quaf i ty  of  Recordins

The qual i ty  of  a magnet ic  sound recording depends on var ious factors,  some of  which,
together  wi th per t inent  advice,  are quoted be1o.w:  

-

Oual i tv  of  Masnet ic  Track

The mater ia l  used for  the sound t rack (a f i rs t -c lass magnet lc
cons i sbency ,  a  smoo th  su r face ,  a  pe r fec t l y  consban t  w idbh  and
l r q n l r  D T F  \ r o T \ r  j 6 n a r { - n r *  i n  n } r * n j - . i n o  n n n n  r a ^ r r - l * ^u f  4 e a  a r L  v u ! J  l J y v f  u 4 I U  f I I  u u u a r i t l l l t 3  t 3 U U u  L U S U I U S .

The t racks  ob ta ined by  cement ing  a  th in  magneL jc  band on to  the
recommend.ed.  " laminated t t ,  very  smooth  t racks  are  most  su i tab le
v e r y  l i t t l e  w e a r  o n  b h e  m a g n e t i c  h e a d s .

Wi-dth of Masnetic Track

c o a t l n g ) ,  i t s  r e g u l a r
th ickness  o f  the  sound

f i l m  a r e  s p e c i a f f y
h e c : t r s e  l . h c r r  o : r r g g

2 ,6  mm -  Fu l f -T rack  -  l a /heneve r  poss ib le ,  t h i s  t r ack  shou fd  be  used ,  s i nce  i t  p rov ide
opt imu-rn sound qual i ty ,  especia- I -Ly wi th regard to dynamics.  The use of  f1-Lms wi th a
s ingle row of  per forat ions is  therefore h ighly  recommended.  In addi t ion,  f i l -ms wi thout
sp l i ces  (p r i n t s )  g i ve  bhe  bes t  resu l t s .

f, l mm - Half-Track - Since the sor.md energy produced when rlrrning a haff-track is
weaker than in the case of  a fu l l  t rack,  a greater  amount  of  ampl i f icat lon must  be
used in order to obtain an equivalent amourlt of output from the speaker. As a result,
the sound-to-noise rat io  is  not  as good when narrow t racks are used.

n  a  - -  n , . - - t s ^ -- , -  *  -  ' 4 * o ' u - ' - T r a c k  -  T h e  f a c t o r s  q u o b e d  a b o v e  a p p l y  e v e n  m o r e  t o  t h e  q u a r t e r - t r a c k
w h i c h  s h o u l d  b e  u s e d  o n l y  i n  c a s e  o f  a b s o f u t e  n e c e s s i t y .  ( F o r  i n s t a r i c e ,  i f  t h e  f i l m
h a c  r l n r r h r o  n o n F n n a l i o n s ) .  E v e n  i n  t h i s  c a s e ,  i b  i s  p r e f e r a b l e  b o  h a v e  a  p r i n t  o ns v . ! v  y v r  f  v l

q i n o l o  n o r l n r c l - o d  f l j L m  m a d e  L o  w h i c h  a  f u f f  m a g n e t l c  t r a c k  c a n  b e  a d d e d .  T n  a d d i L j o n ,
e n l  i  o o q  a r o  o 1  i  m i  n o - l  o d  i  n  t h i  a  r ^ r q  vu r L r  u  v v c . y .

P n n ' i  o n l - i  n n  S n a o r l

T h e  l i d e l i t r r  n f  r e n n n d r r n t i n n  i n  l h o  h i o l . r  f n a n r r o n n i o q  r . r h i n h  e p o  m ^ c t  i n n n p * n r *  f a nu r r e  r r  r 6 r r  r r s Y u s l r u r c o t  ! r r r f , u r r  d r  c  ! l u o u  r u l J U r  u a l l U  f  u f
o  n n n d  m ' r o i a n l  n t r l i * r r  i c  n r n n n n l j 6 l q l  L o  l h o  q n o e d  O f  t h e  t f a C k  O V e r  t h e  m o p - n e l ,  l nJ y v u v  v f

h e a d s .

S p e e d  o l  2 4  f . p . s .  -  T h i s  i s  t h e  s t a n d a r d  s p e e d  f o r  a l l  m u s i c a - L  t r a c k s .  b o t h  o n t i c a ]-
and magnet ic .  F i lms shot  a t  th is  speed -Lend themse lves  we-L l  to  h igh-quat i t y  sormd
pro iec t ion .  Ac tua l l y ,  the  f requency  range e .g .  o f  a  magnet ic  sound t rack  goes  f rom
5 0  t o  1 0 . 0 0 0  c / s  !  I  d b .

S p e e d  o f  f 8  f . p . s .  -  D u e  t o  l h e  s l o w e r  r u n n i n g  s p e e d ,  b h e  f r e q u e n c y  r a n g e  i s  l e s s
wide  in  the  h igh  f requenc ies  and mus ic  cannot  be  reg js te red  w i th  the  same f l ide l i t y
o f  sor . r rd  as  i r ,  the  case o f  f i - lns  shot  a t  24  f  .p .s . ;  in  nos t  cases ,  however ,  qua l i t y
is  su f f i c ien t .

I m n n r t a n n o  n f  ( l n n c l - o n i  S n o o A

The  resu l t  o f  va r i a t i ons  o f  t he  p ro jec t i on  speed  i s  t ha t  t he  so r . rnd .  w i l - L  appea r  t o
wavc r  ( "wow"  e f -Cec t ) .  Th i s  i s  a  phenomenon  tha t  does  no t  a f f ec t  speech  ve ry  much ,
but  the ef fect  on musicaf  recordings is  much aore not iceable.  The fo l lowing precau-
t ions must  therefore be taken so that  the pro ject ion speed remains constant :

-  keep the sor . rnd heads and f i lm dr ive par ts  on the p"o l " " tor  per fect -Ly c lean (see
pages 27 and, 28);

-  t ake  ca re  t ha t  any  sp f i ces  on  the  f i lm  a re  p rope r l y  made .

T f  n n  h o o - i n n - i n c  z  r e c n r d i n q  t h p  q t n o h o q . ^ n a  d n o c  n n f  e n n o r r  t n  h o  o h c n l r r . |  o l  r r  m n f  i n n -+ r  t  v r r  u c 6 l t u r r l f 6  u r r r 6 t  u r  v v v J u v p u  u v u o  l f u  U  d P P s a l  U U  U Y  4 U J V  L U U v l . y  u V U f  v r r _

1 e s s ,  b u t  s e e m s  t o  b e  m o v i n g  s f o w l y  ( a b o u t  1  p e r i o d  p e r  s e c o n d ) ,  t h i s  n e e d  n o t  g i v e
c a u s e  f o r  c o n c e r n ,  s i n c e  t h e  d i f f e r e n c e  i n  s p e e d  i s  v e r y  s l i g h L .  A n  a t b e m p t  t o  c o r r e c t
t h e  s p e e d  w o u l d  c a u s e  a  c h a n g e  i n  t h e  r e c o r d i n g ,  a n d  r e s u f t  i n  a  " w o w "  e f f e c t  r v h e n
p l a y i n g  b a c k .  f n  s u c h  a  c a s e ,  t h e  r e c o r d i n g  s h o u l d  b e  c o n t i n u e d .  a t  t h e  o r i g i n a l
s p e e d .
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Two 16 mm sound projectors for the industry
advanced amateurs and professionals

Optimum results - Utmost reliability
Ease of operation

The qua l i t y  and per fo rmance o f  the  Bo lex  s -21  1  and S-221 sound pro jec to rs
assure you of a completely faithful reproduction of both sound and pi"ture.
They are widely appreciated by professionar movie-makers, knowredgeabre
amateurs and al l  users of audio-visual techniques, especial ly in the f ields of
industry, education and scienti f ic research.

16 mm optical sound proiector

Projects si lent f i lms with single or double perforat ion.
Projects f i lms with an optical track.
Can be used as a complete PA system for music and/or narration.
Permits mixing of an optical sound track with l ive narrat ion.

16 mm optical and magnetic
sound proiector

Projects silent films with single or double perforation.
Projects films with an optical sound track.
Projects films with a magnetic sound track, single or double perforation.
Records, superimposes, mixes, erases magnetic track.
Already a favorite on the world market this highty versatile projector offers
in addition to top quality sound projection all the features required for
professional sound recording.

o
a
a
o

o
a
o
o



The Bolex Proiectors

S-211 and S-221

offer you the five most

important features:

1. Hi-Fidelity sound

2. Superb image quality

3. Utmost reliability

4. Greatest film 
,protection

5. Ease of operation



1. Hi-Fidelity sound because...

Sound heads, ampli f ier, loudspeaker and
mechanical components were designed
for each other as a unit, according to the
most exacting specifications. Exceltent
sound quali ty is due to absol ir tely coRstant
film movement assured by two massive,
perfectly balanced flywheels.

a) Optical sound head. l ts careful design yields
a faithful reproduction of music, voice and sound
effects.

- Frequency range: 50 to 7,000 c/s r 3 db.
-  H igh  prec is ion  scanner .
- Standard 4 V 0.75 amp. exciter lamp fed by 40,0O0

c/s high f requency current, which el iminates
hum. The lamp is precentered and easy to change.

- Large ph.cto-electr ic cel l  with elast ic suspension,
shielded against microphonic effects.

- Focusing knob keeps scanner beam at maximum
eff iciency. regardless of whether emulsion or
base side of f i lm faces sound head.

- Scanner shielded against stray l ight from valves
and other l ight sources.

b) Ampli f ier. Of sturdy construction, i t  was de-
signed special ly with the use of a sound projector
in mind (choice of f i rst class materials, modern
valves, si l ic ium recti f iers). The wir ing has to
undergo careful test ing and the performances
are measured to meet exact specif icat ions.

-  F requency  range:  30-16 ,000 c /s ,  +  1  db .
Audio power output :  15 watts, suff icient even
for large auditoriums ;
audio power output 3 % distorsion : 12 watts.

- Voltage selector.
- Two high impedance inputs :  1) for microphone ;

2) for record-player, tape recorder or radio.
- Two independant input channel controls for

mixing and transit ional fades.
- Two output channels :  1 ) for loudspeaker

(6  ohms)  ;2 )  to r  earphones (50  ohms) .

- Use of the ampli f ier as "Public Address"
system. Used in conjunction with a microphone,
record-player or tape,recorder the ampli f ier-
loudspeaker system can also serve as a publ ic
address system.

- During proiect ion : to add commentary, back-
ground music and sound elfects to a si lent f i lm,
or to accompany the music track of a l i lm with
l ive narrat ion :

- Without projection : as a public address
system.

c) Bui l t- in loudspeaker. Permanently f i t ted into
the projector cover.

- O u t p u t : 6 w a t t s .
-  D i a m e t e r : 8 i n c h .
- Supplied with 50 foot cable.

Magnetic sound features of the 5-221 pro-
iector are described on page 1 0 "Addit ional

Specif icat i  on...".

Volume control.
Tone control for bass and treble respectively
(response characterist ic can thus be varied de-
pending on the acoustical characterist ics of the
room where project ion takes place).

Checking the sound
quality of an 5-221
projector
electronically.



2. Superb image quality because...

Pail lard engineers have found ingenious
solut ions to the four crucial problems that
face every designer of proiectors ;  picture
brightness, definit ion, steadiness of image
and freedom from ft icker.

The high picture brightness, together with
an even distr ibution of the l ight on the screen,
was achieved by creating one of the f inest optical-
mechanical systems to be found in projectors.
I ts components are :
Spherical ref lector.
Condenser system consist ing of three coated
lenses.
Projector lens of high aperture.
Ex t remely  rap id  c law pu l l -down,  reduc ing  the
mov ing  t ime o f  the  f i lm.
Large diameter shutter, result ing in narrow shutter
blades and extremely short shutter t ime.

Definit ion, sharp and bri l l iant pictures are, of
course, Iargely the responsibi l i ty of the lens.
Pa i l la rd -Bo lex  pro jec t ion  lenses  are  fas t  and f  u l l y
cor rec ted .  They  car ry  the  t rade-mark , ,H i -F i "
exc lus ive ly  th roughout  the  wor ld  and prov ide
c lear  p ic tu res  f fom corner  to  corner  w i th  max imum
contrast and faithful colour reproduction. (*)
Mechanical factors also contr ibute to the quali tv
of the projected image, which is enhanced by the
s imp le  o r ig ina l  des ign  o f  the  f i lm gu ide  and the
precision with which f i lm gate and aperture arb
machined and mounted. The f i lm, therefore, can-
not cutl  or warp.

Steadiness of image, both vert ical and hori-
zontal,  is the result of :
High precision f i lm guide system (permanently
adjusted )
C law mechan ism mach ined to  mic roscoo ic  to le r -
ances and permanently lubricated. Wear and tear
to  the  mechan ism is  neg l ig ib le .

d ) F l i c ke r  i s  e l im ina ted  w i t h  t he  bu i l t - i n  va r i ab le
shut ter ,  which by the touch of  a but ton can be
set  for  two or  three blade posi t ions,  according to
the power of  the lamp, project ion rate,  image s ize,
qual i ty  of  screen and condi t ion of  the f i lm.
Shutter  adjustment can be made regardless of
whether projector  is  running or  not .

Pai l lard-Bolex "Hi-Fi"  pro. ject ion lenses are avai lable in
three focal  lengths:
35  mm f / 1 .3 ,  code :  SOPRO
50  mm f / l . 3 .  code :  SOCAN
70  mm f / 1 .6 ,  code :  SOSEP

Also avai lable:
As t ro -K ino  lV  100  mm f / 1 .8 ,  code :ASTON

Cross  sec t ion  o f  the
P a i l l a r d - B o l e x  H i - F i

50  mm f / l .3  lens .

a) ' )

b)

c)



3. Utmost reliability because...

The sound proiectors 5-211 and 5-221
show inf in i te care in every component,  the
observance of  microscopic to lerances and
a careful ly  p lanned design down to the
minutest  detai l .  Mater ia ls of  chosen qua-
lity guarantee heavy duty performance. The
main components are permanent ly adjust-
ed.  Al l  projectors have to pass exhaust ive
tests dur ing and af ter  assembly.

Here are three specific, significant exam-
ptes of care in production and main parts
c o n t r o l :

The f i lm gate and pressure plate have to be cor-
rected, machined, pol ished and mounted with the
highest degree of accuracy just i f ied by the l imited
depth of focus of fast projection lenses.
The claw is made from extra-hard chrome-plated
tempered steel. lts cam is milled to a tolerance of
0.0002" or one twelfth ol the diameter of a hair.
The claw is tested in the " l i fe test" laboratorv
during a 1,000 hour test run at24 f.p.s. represent-
ing almost 90 mil l ion claw movements. Examina-
t ion must not reveal any trace.of wear.
Even greater precision, of an order of 0.00004"
or one sixt ieth o{ the diameter of a hair,  is
observed for certain parts of the magnetic sound
head. Al l  heads have to undergo f inal electronical
test ing of high standards.

'€:l,t:;i:''::''1t

fi7e,&
ft''.f.'&

Assembly of l
the sound heads.



-Jr Greatest film protection because...

Films, especial ly originals, are valuable
and often irreplaceable documents. With
this in mind. Eolcr enginaers have de-
veloped numerous foltures designed to
greatly lengthen the l i fe of your f i lm.
Here are some of thes€ featu?es :

Tension on f i lm remains constant throughout
projection - in lorward, reverse and rewind -
regardless of load on lake-uo reel.
Sprockets and guide rol lers touch neither frame
nor sound track.
Frame gate and pressure plate are highly pol ished
and precisely posit ioned. Easy to clean.
Claw mechanism is precision designed to protect
film perforation.
Opt ica l  sound drum is  made f rom ant i :magnet ic
stainless steel,  machined with extreme accuracv
and po l i shed to  a  super - f in ish .
Fi lm, during run through projector, fol lows mini-
mum of curves and loops,
Moderate rewind speed protects f i lm against
damage due to excessive fr ict ion.

The claw is slighlly raised before it leaves the perforation
to make sure that it does not scratch against the edge of
the oerforations.

As an example every projector has to pass the
lol lowing test :  a heavi ly spl iced test f  i lm is passed
repeatedly through the projector, both forward
and reverse, the f i lm, on thorough inspection,
should not show the sl ightest sign of damage.
otherwise the projector wi l l  not be admitted for
shipment.

One basic principle at Pai l lard-Bolex is
safety combined with precision.



F

C" Ease of operation because...

The S-211 and S-221 are "compact" proiec-
t ion  mach lnes  in  a  s ing le  "su i t  case" .
Although both projectors offer the latest
in technical ref inement their operation is
easy and quiet.

a) Preparing the projector for use
-  Coverconta in ing  the  loudspeaker  s l idesof f  eas i l y .
- Only one reel arm to swing out.
- Posit ioning screws for vert ical and horizontal

adjustment are easi ly accessible,
-  Spec ia l  ou t le t  fo r  room lamp.  Lamp is  sw i tched

off automatical ly at start of project ion, turned on
automatical ly at end of project ion.

Swing out lens holder
for easy cleaning of f i lm
gate and aperture. Also
greatly facil i tates
positioning of the fi lm.
Framing is conveniently
regulated by a knurled
knob which moves
the fiame.

d )

1

b) Fi lm threading becomes a matter of
seconds

- Lens holder swings out completely; leaving f i lm
gate clear.

- Fi lm is posit ioned automatical ly on claw when
lens holder swings back to pro. iect ion posit ion.

- Threading I i lm into sound head is equally easy.
Tension on f i lm is adjusted automatical ly.

c) Operating the proiector
- For operating convenience al l  controls are group-

ed on one panel on same side of projector.
- Controls are i l luminated.

Rewinding
ls done by switching the motor into reverse, i .e.
without interchanging reels.

Maintenance presents no problems
All  main components are easi ly accessible.
Central ized lubrication system keeps mechanism
in prime working order.

Hinged door  o f  lamp
house carries proiection
lamp, which is thus easily
changed. Rear surface
of condenser also teadily
accessible for cleaning.
Standard
projection lamps :
110 volls/1,000 watts,
c o d e :  B E R S O ;
110 volts/750 watts.
c o d e :  B E N G E .
Micrometric screw for
centering lamp. Vatiable
resistance for diffelent
voltages. Built- in ammeter
to control lamo current.



Specification
of models
5-211 and S-221

Additional
Specification
especially
for model S-221

General Dim.n.ion3 With cover closed : 20%"x11"x16/.".

Woaght

Finlsh

Caso

Powcr Supply

Motot

,Spseds

Stroboscopo

Spobls

Codes

Erase Hedd

Safoty Device

Recqrding Level
Controls

Mixing and
Transitional Fados

Superimposition Unit

Frame Counter

Film Path

With cover removed and reel arm in position (without reels) :
2014"x91A"  x24y . " .

Y{!l '  _c9y9r-ryI.noved and 2,000 fr. spoot in posirion:
25"x9k"x301 l � " .

55 lbs.

Two-tone grey enamel finish, metal parts in mat chrome.

Covered with washable plastic cloth.

110-135 volts AC, 50-60 c/s (90 to 265 volts wirh trans-
former).

Series-wound high starting torque.

Switch : Foui position main switch (STOp, forward without
lamp. forwa;d with lamp. reverse without lamp). Automatic
relurn to STOP by simple push button pressure.

Ventilation : Powerful fan assures efficient cooling. prolongs
life of lamp.

Variable speed from 16-25 f.p.s. Accurare stabil ization bV
means of governor activated by electric impulses.

Built-in slroboscope (i l luminated) shows exact 1 8or 24 f. p.s.
sp€ed. Adjustable to 50 or 60 c/s.

One 2,000 ft. steel reel is supplied with each projector.

Projector S-211 : SOTOP
Projector S-221 : SONOR

- M-ag-netic Manufactured dnd aligned with extreme accuracy. Cannol
Sound Heads damage the picture.-permanently positioned, Extremelv

weat resistant.

_ .Sound.Record ing-  Frequency  range:  50 .1O,OOO c /s+3 db .
Play-back Respons€ Tak6s fuli, hali and quarter widifr tracks wilhout soecial

adjustment.

Operates on high trequency magnelic f ield.
Situated next to recording head for easy spot erase.

Special safety device irevents accidental erasure.

Visual by "magic 
eye" lamp.

Aud io  mon i to r ing  by  earphones.

Recording level of rhe two input channels is controlled bv
lwo independent  vo lume cont ro ls  so  tha t  un i t  can  be  use j
for mixing and transil ional fades.

Special accessory is available for superimposition of sound
effects and narration over previously reiorded music for
truly professional sound tracks.

Bu i l t - in  f rame counter  i s  an  inva luab le  a id  fo r  record inq  or
when a particular part of the sound track must be picked-out
quiCkly and accufately.

Sepafate ti lm parhs for optical and magnetic tracks. Optical
track cannol be damaged by magnetiC heads

,  1 0



ACC€SSOfieS (avairabre separatery)

Note:  Some of  lhese accersor ies are suppl ied wi th the projector. See price list.

Auditorium Loudrpoelcr
12" diameter, '15 watts,
50 ft. cable on reel with
permanent contacts.
In handsome lined cass-
Sides fold down to fom
base. Storage space for
accessoiles.
Weight 28% lbs.
Code:  SOCOF

Audio Power
Distributor
Permits audio power
distribution to auditorium
loudspeaker  and bu i l t - in
loudspeaker in any proportion
desired.
C o d e :  S O P U I

Suporimposition Unit
(for projector model
5-221 only)
Attenu€tes magnetic sound
recording and super-
imposes spoken
commentary, music or
sound effects.
Code :  SOSUR

Transformer
Portable: in metal case
with carrying handle
Has 5 diffefent inouts
from 90 to 260 vokt 50
to 60 c/s. Rated
power:1350 VA. Safety
fuse. 5 tt, long leads.
Weight: 32 lbs.
Code: SOTRA

Earphones
( fo r  mon i to r ing
recordiog )
l m p e d a n c e :  5 0  o h m s .
Doub le  channe l .
5  f t .  cab le  and jack .
C o d e :  S O E C O

Reel
Of grey enamelled steel,
non-warprng.
C o d e s :
2.000 ft. reel : BOSON,
same reel with carton:
B O B S I

Travel Case
Of canvas with stiff
bottom. Insures perfect
p ro tec t ion  o f  l ined  case.
Storage space for two
2,000 ft. reels witf i card-
board  conta iners .
C o d e :  S O H O U

Microphone
High- f ide l i t y  dynamic
microphone.  D i rec t iona l
13  f t .  cab le  w i th  jack .
Code :  SOMIC
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	the off position and the end position  where the motor will 
	When the arm move from the off position (in about 2 to 5 deg
	and the motor will start be spinning at the maximum speed, i
	the angle the speed will decrease until finally stop, when t
	Degrees
	- Zone C: This is a security zone for the speed control, in 
	range the motor will be stopped by end-control micro switch 
	- Zone D: The motor will be stopped in this area, the purpos
	possible over speed cause by inertia of the plate
	Procedure
	1. Adjust the reflective element in the CAM in the way that 
	approximately with the surface of the sensor.
	2. Adjust the switch A, to be free when the arm had move for








