
Aerial-photographic device for 
Arriflex 35. 

II 

Silicon rectifier for projection. 

Camera to 
Color Print 
Let us process your 
E ktac h rome ca mera 
film, assemble it, 

make a 
COLOR (11$) 

B & W (601 
print with printed edge 

numbers, then ship to you 
within 48 hours after 

receipt of your original. 

Write for 

complete laboratory 
price list. 

Silicon Rect t jer  for Projrction 
A Silicon Rectifier, a product of Tak- 

anawa Electric Works Co., Tokyo, espe- 
cially designed for d-c output exceeding 100 
v, has been installed in the Iino Hall a t  
Uchisaiwai-cho Chiyoda-ku, Tokyo. In  
announcing this product it was noted that 
silicon was uscd as long ago as 1904 as a 

detector in radio receivers. AlttiougI~ this 
application was by-passed by the develop- 
ment of the vacuum tube, the development 
of the silicon transistor in 1948 and the 
silicon rectifier in 1956, suggested new 
applications. ‘l’he new rectifier was con- 
structed to be shockproof and resistant to 
heat, cold and humidity. 

Advanced Studio Sound 
Facilities in India 
By P. A. PESTON JAMAS 

A FACT NOT ALWAYS recognized is that India 
is one of the largest film-producing coun- 
tries in the world, and has over fifty lilm 
studios; a few of them quite modcrn. 

One such studio is Rajkamal Kalamandir 
of Bombay, which has been the recipient 
of five awards for sound recording. ‘l’hr 
sound department, recently modernized 
and expanded, is of special importance be- 
cause vocal and orchestral music form an  
important part of all full-length Indian 
pictures. Hardly a picture is made that 
does not have agencrous quota of music and 
songs. Multichannel control of music re- 
cording was decided upon so that balance, 
between sections of the orchestra could he 
conveniently altered following the original 
rccording, or a song replace a song in an- 
other language. Other considerations were 
flexibility; economy (achieved by reducing 
thc recording time of the live orchestra); 
and adaptability to processes such as 
CinemaScope (achieved by provision for 
thc addition of some units without making 
obsolete the recently installed equipment). 

Multilanguage use is provided for by 
the “International Track” facility. 

Gmrml 

The rnodcrnization plan was carried out 

A contribution submitted on Marrh 20, 1961, by 
P .  A. Peaton Jamat, WestnexCo. India, Mctro House, 
Esplanade Rd ., Bombay I ,  India. 

by Westrex, India. Moat of the rquipmcnt 
was manufactured in the United States 
except for special items designed and fabri- 
cated in India. 

The  new installation includes a six-track 
35mm magnetic system consisting of an 
RA-1552-C-6 recorder, a modified RA- 
1565-D transmission cabinet and an KA- 
1551-E-6 reproducer. The multichannel 
mixing equipment consists of two KA- 
1524-G mixers, one KA-1543-A equalizer, 
one input selector unit, and one output mix- 
ing unit. The last two itemq were designed 
and fabricated in India. The mixing equip- 
ment is assembled in a locally made consolc 
installed in the monitoring room. 

The  studio also contains an 1100 sLries 
35mm magnetic single-track system, and a 
735 Deluxe 35mm photographic system, 
currently used as a transfer channel (Fig. 
1). The  re-recording mixer has six input 
positions, fed from four RR3S re-recorders 
(fitted with high-speed rewinds and loop- 
ing cabinets), and two R-7 soundheads 
which form part of thr KR-7230 sound pro- 
jection equipment. The re-recording mixer 
is a four-pxition console with a two-posi- 
tion attachment, madr in India and con- 
taining facilitics for the addition of an 
“International Track” channel to provide 
re-recording in other languagrs, in thc 
futllre (Fig. 2). 

The motor system Tor thr rr-rrcordrrs as 
well as the six-track magnetic recorder, and 
the six-track magnetic reproducer is of the 
multipurpose type using KA-1409 and KA- 
151 9-A motors. Wall-mounted motor con- 
trol and motor starting boxes wcrc madc in 
Hollywood for use with the re-rrcorders and 
sound heads. 

ONE-DAY SERVICE 1 tdt;;”R I 
PROCESS1 N G 

I Licensed by Kodak 

EKTACHROME 
COMMERCIAL 5$ fti 

I EKTACH ROME 
ER FILMS 66 ft- 

Chemical and 
sensitometric 

controls to rigid 

TRAS lNDUSTRl!l 
FIlM CONMIYY 

2528 NORTH BLVD. 
JA 9 4 3 7 7  

HOUSTON 
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1 Professional 
I Services I 

TIME LAPSE - HIGH SPEED 
SCIENCE MOTION PICTURES 

Baotasicdogy, ahambtry, rolanfflio mpadal 
offaotm appllad to mottca pioturar and TV 

Consultation and production rlnca 1929 
THE BEROMAN ASSOCIATES 

132 b.hm Parkway, Brooklrn 13, N. 9. 
S h  6-0434 

IN THE SOUTHWEST 
?or 4nlpmant and Staga R.nt.l 

Toohnioal and Qwtlvo P.nonnal 
cw~plata 1- and 38- 

Laboratory and Produoar Sorrlou 
It'r BIG "D" FILM LABORATORY, Inc. 

4215 QU(0n PI-, Ddam 10, TUM. 
TAyku 7.841 1 I.A.T.S.E. 

I CRITERION I FILM LABORATORIES, INC. 

33 Wed 60th St., New York 23, N. Y. 

ELLIS W. D'ARCY & ASSOCIATES 
CondIlng and hvelopnunt Incrinnn 
8mm Magnetic Sound Printen 

Motion-Picture Projdon 
Magnanc Recording and Reproduotion 

Box 1103 Oqdon Donom Q 
Phod.: Twin Omh'S-i%i Ind' 

16 
s o  

Modern Sound 
Recording Studio m m Narration Recording 
Magnetic & optical U N D Rereaording & Mixes 
Mudo-Effects Library 

GORDONENTERPIUSES I I 5362 N. Cahrunaa. North Hollmood. W. 

IN THE CENTER OF THE U. S. 

8mm BLACK & WHITE 

HAROLD'S FILM SERVICE 

OVERNIGHT 

16mm PROCESSING 

Box 92Q-Sioux €'ah, South Dakota 

COLORTRAN CONVERTER 
LIGHTING EQUIPMENT 

Tbm molt fflumtnation for tho laamt In~Wbn-1 
CROSS COUNTRY RENTAL S T S R M  

W A T E S  COSTLY SHIPPING 
wrlta far catalo# 

NATURAL LIGHTING COW. 
830 S. h o r  St, Burbank, c.lu. 

TUFF COAT 
Cleana, Lillr mtalo, 1ubdoat.r and I n W I y  ooab 
and pmtaob 4 m i  of film agatnlt soratohma 
andabrarionr. &E mamy to we. NO oarbon 
tat. SpaoIal Zrg. a v h b l e  for may,plpa and 
ridw taps. 

NICHOLSON PRODUCTS COMPANY 
3403 Cahuonga Bltrd. Lo. Anqalai 28, C d .  

rlta for brwhun "S 

PERMAFILM INCORPORATED 
728 7th Avr-Naw Tark lLCl  GOIS0 
PERMAFILM INC. OF CALIFORNIA 
lLI4 Mdmm A m u e  
Hallrvnod Webrtar 56246 

PHOTOGRAPHIC 
INSTRUMENTATION 

Spsclalliln# In 
HIGH-SPEED 

Motion-Picture Photography 
Phot aphic AnalyuiaCom any 

l z o o k  Hill Rd., Clifton, N . f  
Phona: Premtt 0.4100 

SuPpLfERS 
PHOTOGRAPHIC CHEMICALS 

ALL l6mm PRODUCERS SERVICES 
Equip. Rant& Tmohnioal Cram 

40 X 70 Sound Staga 
16mm LABORATORY FA- 

ilrcludva TRIAD Color Control 
Addltlva Color PrInt Ptoou .  Plum B dr W 

SOUTHWEST FILM CENTER 
3024 ?t. Worth h a . ,  Dallu 11, T u u  

I 0 SYNCHRONOUS MAQNETIC FILM I RECORDER/REPRODUCER 

I MAQNETIC TAPE RECORDERS 
NEW-THE parfable MINITAPE Bgnchranoua 

13 UI battary operated magnotlo tapa I reoordar for fiald reoordina. 

I THE STANCPHOFIMAN CORP. 
848 N. Highland, H d  wd 28 I Dapt. s 4-7461 

l6mm CENTRAL PROCESSING 
SERVICE 

Anacoahrome ELtaahrorne ER 
Reverml-Negativ-Podtive 

Printing-Recording-Rental-Editing 
WESTERN CINE SERVICE, INC. 

312 S. Pearl Ava., Denver 9, Colo. 
Shaman 4-101'1 

I PRECISION OPTICAL ETCHING I 

I R.l~~Via~ndalr-Soalam-Qround Qlau dr 
Opaque Ralolar 

For TV-Motlon Piotura-Optioal Instrument 
Enqineera 

I E. YOUNGLING 
24 Colltru Rd., Qlon Cova, L. I., N. Y. I ORtola 6-m4 

An RA-I 558-A Volume Indicator Pro- 
jector is used adjacent to the projection 
screen for visual metering of the audio levels 
during re-recording. 

Six-Channel Recording System 
Equipment for track substitution is par- 

ticularly important in India where the 
problem of multilanguage picture produc- 
tion exists; for example, it is often desirable 
to use the same orchestral accompaniment 
to several different language versions of a 
song. 

Also provided for is the making of multi- 
channel stereophonic recordings for proc- 
esses, such as CinemaScope, by adding 
equipment with the necessary circuit alter- 
ation to the present installation. Provision 
for sixthannel loudspeaker monitoring is 
incorporated in the system, although at 
present single-speaker monitoring is used. 

During a recording session, up to five 
microphone inputs from the various or- 
chestral and vocal sections are selected 
at  the input selector unit; fed to the inputs 
of the two multichannel mixers; and re- 
corded separately as five tracks on a single 
35mm film on the six-track magnetic re- 
corder. The five monitor lines from the asso- 
ciated transmission cabinet are routed to 
the output mixing unit via the equalizer 
unit. Both units are located on the mixer 
console. These monitor lines are thus equal- 
ized, or filtered, then mixed and monitored, 
and eventually fed to the sixth input of the 
multichannel mixer combination to be re- 
corded simultaneously as the composite 
sixth track on the same 35mm film. This 
sixth track serves as a guiding track for 
making the final balanced, corrected and 
equalized mastcr magnetic track for trans- 
fer to photographic. To  make the master 
magnetic track, the film is run on the eix- 
track reproducer, from whence the signals 
are routed through the equalizer unit and 
the multichannel mixers. The composite 
track is then re-recorded. 

In substituting, for example, a song in an- 
other language, all the original individual 
tracks, except the original vocal and com- 
posite, are re-recorded. During this proc- 
ess, the relative vocal channel key at the 
input selector unit is operated to the 30-ohm 
microphone input to pick up and record 
the live substituted song in the new lan- 
guage. The cue to the vocalist is provided 
by the music through a headset system. 
The sixth new composite track with any 
music equalization or filtering, and includ- 
ing the new vocal, is also recorded simul- 
taneously. 

The transfer to photographic release 
negative is invariably made from the final 
master magnetic composite track. Six 30-w 
monitor amplifien supply the power for the 
sixthannel loudspeaker monitoring sys- 
tem and the headset distribution system. 

Input Selector Unit 
All microphone 30-ohm outputs and 

600-ohm lines terminate on a jack patch 
bay of the input selector unit. Six selected 
outputs of the several 30- and 600-ohm 
sources are brought to six three-position 
selector keys. Each key providu selection 
of a 30- or a 600-ohm source or a 30-ohm 
terminating resistor with one leg of a test 
oscillator bridging mesh across it. These 
keys simplify patching problems. 

The test oscillator mesh bridges a 600- 
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Fig. 1. 
Photographic Recording System. 

T h e  RA-1551-E-6 Magnetic Reproducer beside the 735 

ohm terminated oscillator output and fur- 
nishes a low-level bridging signal simul- 
taneously to the six, 30-ohm resistors which 
come across the mixer inputs when the 
keys are in “Test” position. Any key or 
keys can be manipulated without affect- 
ing the oscillator levels in the other chan- 
nels. A recorded or visual check of the 
gain and frequency characteristics of all 
six channels can be made in one operation 
when the keys are in the “Test” position. 

If the oscillator is patched out, the 30- 
ohm mixer input terminating rcsistors at 
the “Test” key positions are used to pro- 
vide “arbitrary” noise level readings for 
each mixer input, also in one operation. 

Mixer inputs and various other low-level 
circuits such as the disc recorder input, 
disc outputs, photographic recorder input, 
etc., appear on the patch bay of this unit. 
The six photographic re-recorder outputs 
are also routed via this patch bay to the 
re-recording mixer located in the audi- 
torium. 

The unit also contains a universal low- 
impedance-matching and bridging net- 
work with provision for amplification of 40 
or 50 d b  when desired, of a low-level, low- 
impedance source. The amplifier output, 
controlled by a variable attenuator in- 
stalled before the amplifier, is available at 
30- or 600-ohm impedance. The attenuator 
can also be used separately if required, with 
or without the matching transformer, for 
attenuating any relatively high-level input. 

The Multihhannel Mixers 
Two RA-1524-G mixers are combined to 

provide six inputs to six channels. These 
incorporate linear drive slide attenuator 
controls. Only simple switching or plugging 
is required for various modes, such as up to 
eight inputs, to one through six channels. 
The two mixeis can also be adapted for 
twelve inputs to one channel operation. 

RA- 1543-A Equalizer Unit 
All high-level monitoring lines (direct/ 

film) from the transmission cabinet are 
routed to the inputs of the equalizer unit 
in the mixer console, and are then fed to 
the output mixing unit. The equalizer unit 
contains three “Hi-Lo” program equalizers 

Fig. 2. Six-channel multitrack recording and mirig console. 
The  two units on either end of the console as well as the console 
structure were fabricated in India. 

and three high-pass and low-pass filters, 
“telephone”- and “radio”-effects filters, cir- 
cuit transfer switches, cffects-channel com- 
bining network, and a Pan-Pot (the latter 
two for stereo recording). All facilities are 
available on a self-contained patch strip. 

Output Mixing Unit 
The five monitor lines equalized or fil- 

tered by the equalizer unit are mixed into 
a single channel in the output mixing unit. 

This is done by bridging the emerging lines 
from the equalizer and then mixing them, 
thus permitting well over 40 d b  isolation 
between the individual channels comprising 
the composite channel. The equalizer lines 
find their termination at the monitor ON/ 
OFF switches and the loudspeaker monitor 
amplifiers. This crosstalk figure of over 40 
db was necessitated by the requirement that 
each of the equalized or filtered equalizer 
output.? making up the composite mixed 

Announcing a remarkable new heavy duty 
magnetic film recording/dubbing system 
that makes all others obsolete by comc 
parison. The automatic S-7 is an out0 
standing engineering feat introducing a 
new free wheeling magnetic 
clutch driven film sprocket. 
One man can operate multiple 
units. Threads over idler for 
magnetic, below for o p t i c a l  
sound. Automatic turn-off, rewind, etc. 
Transistorized electronics. Write to: 

- 
911 N. HIGHLAND AVE., HOLLYWOOD 38, CALIF. (EXPORT; FRAZAR 6 HANSEN LTD.1 

See Clnemiracls (Los Angeles, Chicago, New York, London, Oslo. Munich) - 20th Century-Fox, Convair, 
RCA Photophone, Africana TV, Helsinki U., Crawley Films (Canada) and many others specify kH equipment. 
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channrl, be selectively monitored on a 
speaker and simultaneously inspected on a 
V.I. meter. Switches are provided to intro- 
duce or disconnect any of the bridged lines 
in the bridging-mixing network without 
disturbing any circuit impedance. 

The sixth composite channel can be also 
metered and monitored at  the output mix- 
ing unit. 

The simal of this mixed single channel is 
Y u 

eventually fed into the sixth position of the 
multichannel mixer combination for re- 
cording simultaneously on the same 35mm 
film, the sixth and composite track. The. 
mixed composite channel can alternatcly 
be fed into a separate photographic or mag- 
netic recording system input. This facility 
permits recording of s i x  individual inputs 
on the multitrack recorder and the seventh 
composite track on a separate outside re- 
cording system. The recording bus level of 
such an outside system can also be metered 
and monitored. All these metering and 
monitoring functions are available by selec- 
tion of various points on a rotary switch. 

Re-Reroidin,o Components 
The re-recording equipment is essentially 

designed for single-track release. The pro- 
jection booth houses the four re-recorders 
and the two-machine review re-recording 
system. The re-recording mixer with its two- 
position attachment is installed in the re- 
view/re-recording theater. This mixer com- 
bination accepts the six re-recorder out- 
puts. These are mixed to provide two sepa- 
rate and simultaneous channels. One can 
contain up to all six of the re-recorder sig- 
n3ls, and the other up to four of thr same 

rignnla with a view to excluding dialogue. 
Recordings are made simultaneously from 
thcse channels. The second “dialogueless” 
record is kept for use for re-recording of 
multilanguage versions. 

Multipurpose motom are used through- 
out. Motor control boxes offer the motors for 
selection between two interlock buses or 
controlled-torque starting as ordinary 3- 
phase synchronous motors, individually. 
The motors can also be run fast-forward for 
cuing when desired. 

The motor starting box installed in one 
interlock bus permits starting in interlock 
of all motors selected with the control box. 
The transmission equipment cabinet of 
the review re-recording system includes two 
film loss equalizers and a re-recording 
monitor input with an associated equalizer. 
The 30-w theater amplifier can be switched 
to the theater speaker system, or a dummy 
load across which is provided the facility 
of a V.I. meter for day-to-day film trans- 
mission check-ups. 

Another facility provided in the equip- 
ment is an arrangement by which the 
original magnetic recording from the six- 
track film can be played back through the 
theater system in the review room to simu- 
late standard “optical-recording” theater 
quality. 

The main review re-recording theater 
(also used for music recording) and a 
second smaller review room are intercon- 
nected by a window. Extensive rotary and 
drop-over wall sections in the main theater 
are used to adjust the acoustics. The multi- 
channel mixer equipment is in the monitor- 
ing room where a glass window affords a 

view into the main re-recording theater, 
and one of the two vocalists’ room. 

All major rooms are “silent” air-con- 
ditioned. 

Three wall-mounted continuous troughs 
or channels of sheet iron, one each for 
“low-level speech,” “high-level speech’’ 
and “power” run through and interconnect 
every room. Results achieved by installa- 
tion of the new equipment surpass early 
expectations. 

The credit for furnishing basic opera- 
tional requirements of the system is due to 
V. Padmakar, Chief Technician, M. 
Parmar and Mangesh Desai of Radjkamal 
Kalamandir studio. The installation ako 
owep its succeas to the cooperative and dili- 
gent work of Westrex engineers and the 
studio staff. 

empiowmont I I  

me.. C . . . . . . . . . . . . . .  

These notices are published for the servite of the 
membership and the field. They are inserted 
three months, af no charge to the member. The 
Soelety’r address cannot be used for rapller. 

- - , Positions Wanted 
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