Motion Picture Film Sound

H. D. HASTINGS* and T. F. LeGIUDICE**

Broadcast engineers contemplating the installation and operation of television
facilities are introduced to a newcomer. This article deals with the measurement
and maintenance of its sound head mechanism and associated audio equipment.

cast time of television stations

presently consista of trAansmit-
ting motion picture filtn program ma-
terial. It is both conveutent and een-
nomical to record short commercials,
news-events, playlets, ete, on film to
be broadeast at any time that it is
desirable todo so. The television broad-
caster has also found that full length
feature “movies™ udd interest and vari-
ety to hiz program achedule, and cur-
rent trends seem to indicate that film
will be put to more extensive use in
future telerision program planning.

Ajg transeription faeilities are to au-
dio programming, ao may be the role
of film projection equibment to tele-
visiOn prograinining.

TFor the technical staffs of andio sta-
tions currently installing, or planning
to install television equipment, it is
worth while to become acquainted with
motion pieture sound reproducing
aquipment.

A Gooply PERCENTAGE of the broad-

Current Audlo Proctices

The broadcast engineer has realized
for a long time the importance of main-
tenance routines aimed at preventing
equipment lailures and inferior per-
formanee due to improper adjustment.
In audio work this preventive muin-
tenance vsually takes the form of

1. Perfurmunce measurements.

2. Repair and adjustment.
The first may be poriodic comparison

of his equipment, unit by unit, with
manufacturer’s specifications by auwdio-
frequency perforinunce tests, Or the
cngineer may prefer to check his cquip-
ment over-all from microphone ampli-
fler input terminals to line amplifier
output terminals in accordance with
approved eonditions and techniques,!
The second phase ennsista of tube and
part replacement, cleaning and adjust-
ing #8 a result of irregularities dis-
covered by these tests.

*Transmisston Engineer, Columbis Broad-
<casting System, N.Y.C.

**Sales Manager, Arfington Electrical Pro-
duects Co., NY.C.
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Similar proeedures may be used in
the maintenance of television film pro-
jectors, more particularly with the
sound-head, with which this article is
concerned.

Sound-Head Mechaonism

An optical sound-head iz shown on
Fig. 1, which consists of an exciter
lump, opticel system, a rotary-stabi-
lizod drum over which the filin passes
ag the sound track is scanned, a photo-
tube and coupling circuit to the first
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Fig. 2. Film with {a] variable area sound
track and (b} variable density sound
track. Both are in general theatre use.

stage in the audio amplifier. The op-
tical sysiem is usually enclosed in a
tube which eontaing lenses that focus
the image of the exeiter lamp filament
on the plane of a slit. Following the
slit, other lenses focus the image of the
slit upon the sound track of the filin
as it passes by the scunning point.
There arc two types of photographic
sound records in general use known
as variahle area and variable density.
Thess are shown in Fig. 2. In both
cases the light passing through the
film is modulated by the sound track

and the resulting chunge in photo-tube
current is amplified. Most wmotion pie-
ture sound reproducing equipments
permit adjustments in the seund op-
tical system in the following ways:

1. Movement of some of the elements in
the optical system to permit the focusing
of the light beam on a planc of Alm.
Movetnent of the optical system in a
lateral, or left to right, direction in
vrder to center the light beam properly
on the sound track

3. Adjustment of the optical svstem g0
that the image of the slit is perpen-
dieular to the path of film travel. This
is called the azimuth adjustment.

4, Adjustment of the exciter lamp position
in order to ebtain a uniform distribution
of light over the entire slit width. This
adjustment is usually required each
time an exciter lamp is replaced and
tnvelves rotating it about its vertical
axis,

Any one, or a combination of these
adjustments, if improperly done, will
produce frequency and amplitude dis-
tortion a3 well as reduce the output of
the system.

There are, of course, other sources
of degradation of audio quality, such
as dirt collecling ou lenses and mirrors
and mechanical disturbances in the
gsound drum stabilizer. Cleanliness of
equipment i3 of great importance and
routine cleaning and inspeetion of the
sound reproducer should be observed

with regularity.

b

Test Films

Adjustments of the sound optical
system are nsually accomplished by the
use of test filma. These test films are
readily available from several suppliers,
one of which is the Society of Motion
Pieture Engincers. A eatalog of these
test films is available from the SMPE.?

Most television studivs have 16 and
S5-mun meotion picture projectors. Test
filma ara available in both 16 and 35-
mm. gizes.

For the determination of uniformity
of illumination across the slit, two
types of test filma are available for
F5-mm sound reproducers. They are
known as Type A 17-Pusition Track
Test Film, and Type 1B Bnake Track
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Jim Lansing Signature Speakers em-
body exclusive design features that
provide unusual tonal realism, high
efficiency and true reproduction qual-
ity. These speakers are the result of
the experience gained through the
more than a quarter of a century of
leadership in this field. For maximum
dynamic range and frequency response
listen and compare Jim Lansing Sig-
nature Speakers before you buy.

MODEL D 1002
Two Way System

This tine two way unit
i3 dlediened amd vecom-
weitlad  for FM num-
atorime and lop qualily
lwme  sound  eeproduc=
tion and 8 recommend-
ed faor ppevaticon al
freguencies from 40 to
m, ke CPS  with a
maxirnim usable rang
friom 8% ta 1M AWHE 1ML

MODEL
D-130

Mesigned enproeially
fur music syslems arul
public address use,
Hug oxceplionally
wide [requency and
d¥namic  runge,
Magner 18 housel in
u heavy fiell case to
prevent stray magnet-
ie felds. Cone b kafe-
by used menr Cathods
Bay or Televirion
Tubes withoal :iTect-
ing their perfurm-
Alee.

AT YOQUR DEALER OR JOBBER

Write for descriptive catalog containing full T
and complete specificalions,
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[serione capaideration as they are con-
toual, Here peain 00 = a2t a oinimunm
withont oy sacrifice In operationnl re-
quircinents, This jo=tallation has been
opertting  for the past ten nwaths,
Orher than tube replaeements, and
these Tove oeeuresd within 1l jain
tenaee =eliedule, no elestrical o o
|erntional afHecltios leve oeenvred,
After 1lds extendedl, eontinunl  ex-
|]}L‘I'ii‘|1f'(’ with the faerlities desoriinad
frewein, wie el thal 110s i35 0 answer
too the voustautly inereasine  denpend
fene i ofbicient, boawv-eost, fexible sta-
I:”n contral room 11:1.-5#’11 where e de-
el it feel alie gr tore progran
oo one or e ehatnels, The eoone
[ pactress of the desizn makes it obyi-

fous oo gquick glanee that operathig
|(*u;~;I.~x both i the teelimical aund an-
notneing alepartigents, are cut ot
mwinimun Aside from tne purely
Itt‘cllllivu] stamlponet,  rhis  design s
[ vers atireiive, oiving the Dmprossion
of spaciosies: withow! waste spuee,

FILM SOUND REPRODUCERS
[Ferime parge 19
ir-li||'|' i= ealled vpon 1o vepeodiee are
sitislietors,
Suggested Maintenance Technique
Pigrre 5 shows a =iwplified Boek
sehomatie diageam ol ihe aadio poriion

ul o wlevier =tudio. In oSt elee -
the projection equipment will be <o
Uup 1w STt Poot away from the
audic control consolo, Tt will be neces-
eyt use o portnble velume indicator
anel ligh fnpedanee Leimlser al the pro-
j\'t'tul' wlhile illij]lﬂt]]](’ll'.‘*’ to that pro-
Jeetor are in progross. A beidge of (he
audio: line muphiter outpat as inedie-
atedd oo the dingen sy be run from
the control console te the projection
ron e feed this voluome tnadieator,
Experience Tna shown that there i
A preferred oreder i owhich  the test
lilms are to be v=ed aud ndjustimenta
mades 1= vecommendod that adjust-
wents e npude in the followding order:
1L Azinuth tuse Sound Focusing  Tesl
Film +
2 Lareral adjustment of st tuse Buze
Track Test Film)
3. Unileemity  sf slit illuminalion  luse
Snake Track Test Film
L Focusing Adinstment (nse Soond Foeos.
g Test Film
. Frogqoeney response tuze STultifvequen
ey Test Film
fi. Listening test tu=e Theatre Saund Test
il
Uhe lewation gmd methoal of  adjust-
ment for each Jditferent txpe of preo-
Jector ds weually found in the anm-
lacturer's iugtrnetion booklet.

5

Noise and Distortion Measurements
ol now we have not pnentionasd
making quamtitative meagurcments of

THE H. H. SCOTT"ZIO-A AMPLIFIER IS THE LOGICAL CHOICE IN

CUSTOM

o » s, INSTALLATIONS
' for realistic reproduction of

| Broadcast and Recorded Music

Built to la.boratm-'y“standards of electrical, mechanical, and musical excel-

lence, this 20-watt amplifier includes these features . . . proved essential
to satisfactory custom performance in beth FM and AM radio reproduction

as well as in record playing.

Extended Iistening range . .. 30 to 20,000 cycles, with negligible inter-
modulation or transient distortion,

*Dynamic noise suppressor . . . designed particularly for this unit ...

allows widest use of high- and low-frequency gain,
Twenty-watt ontput . . . with less than 2% harmonic distortion; range

and power-handling capability

requirements,

Minfmum controls fer maximum Hexibility . .

exceed RMA broadeast station

easy selection of

exact tanal balance to please every ear.
GUARANTEED FOR A4 FULL YEAR

FOR RADIO RECEPTION
... the H. H, Scott 210-A enhances
enjoyment of both FM and AM
broadeasting, minimizing clicks,
whistles, and noise.

IN RECORD REPRODUCTION
. . the H H. Scott 210-A lab-
oratory amplifier provides unsur-
passed realism, with freedom from
scratch, hiss and rumble.

For full details, request Bulletin 4811 AE

%[ icensed under U.8, amd foreign patents pending and issued.

Hewn SCOT T, INC.

.‘ PACKAGED ENGINELRING”
385 PUTNAM AVE. « CAMBRIDGE 39, MASS.
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Angle [regueney distortinn, or odst

level, Noue of the peojector man-

Lstirers will stgte that with =uele sonsd

sucle o dest G, his projecior will pro

di wo o mueh pereont diztortion. Soel

conditions are rarely cneountered i
practice aml Lave  linle  meaniug®™ |
Tlere are o accepted  stambisd  nie
ends ol noakiige suei ea =urenicn b
e are theee oy guanritative toler

anees, Suffier 30 1o say that recognizanl |
BREIN ITI:}\‘i(‘ |.l1‘-|:|lli't’l'$ ‘Fﬂ”i_l\'.’ il= L']n::{'-- |
Iy as posstble cortidin recommonde]
praclices made Ly the Ration Pietim
Rescareh Conneil and e Society ol
Motiom Preture l'.:l],‘_"i]ll.‘t‘]'.d with resir
to the revording of sonnd Hime. Feen
S0, S0ne virintion  juoochnreterigtjos
exists 1o filin produects.

Bevouse of the mwmony dables in-
valved, i a= ditHeult to make any gon-
eral stalement about filnn lstortion,
ITowever, dd-mm il diztortion runs
im the order of one o twy per cent
ruat-aune-sguare between HO and 1000
eveles a1 Dnoahe neighlorhowd of
four per el root-sui-spre ot 006
evelest,

I¥ Ligh distortion ov inteleralde noise
i emeountered, i may b well 1o snse |
peel the awdin eopnipoent following the
photi-tube. Measurcnwnts on the
equipment  following  the  phato-tube
may be nuule cwploying the carrently
~tindar] procodoees awl toleranees,

Lneislentallv, the wwlion picture -
dustry has recognized the neecasity of
usitle low-pass filtors Tor veprodocinge
their filne pewluets ju theatres. Soel)
flters reelee valse ol dBistortion o
worn or seridehol] prints by “rolling
nlf™ the higher frequenetes aceording
to certain speciticanrions*,

Flutter

Broadeast  crgrineers aee T line
with “wouw™ or “tlatter™, rlaose spurionu-
awnbndatims attending the plaving of
pwrlyv-nunfe dise recordinges or the nse
b lefeeitve turntables, 1o the mation
pictore indostey, Hotior is genorally
cavsged by drreemlaritios in fhm speed
et liery or worn poojestor parts

tvalved o prscing the filin past the
seanming  point e the  sotmed-lew],
Mensuremenl of Hutrer usually requires
the use of o rather expensive futter
bridge in eonfinetion with o llaiter

test Lilm, The discovery o oxeesaivi
amounts af Hutter penerally iwdieates
dlefoctive mechaniea] parts whiels wiusr
I veplaced Ty overlaule Tt §s pecon-
mecwlod (that theatre sonnd test film. |
whivh veaitains numsical passages suit-
able far detecting Autier, be used inoa

preliiinary Bateninge test, [ exeessive
Hutter s suspected, gquantitative boen- |
siurements may be tpdertiken by Oul'|
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shle service vrganiztions cguipped e
[ll] Hiy,

As o alhied eleetrieal selenees, 1t is
restaotiable fo expeet that mintinnu per-
lornnieg dtadards wd aecepted e -
surerient feelmbques eventoally seill b
fortheeming D the o ion pleture Held.
[Turil then, however, the luienl eolrse
tor e television siation statfs is to
maindain their sownd-filnnr projector-
olhitainable  theough  vepeated  eliocks,
csing procedores similor 1o those at
ltnel.

REFEREMNCES

Lo RATY Standard 2TR-105-4 sepa, 1601907 |

Do G & 3A5%-nna Test Films (a |1L|l}|.l I
Moti Pietare Rescarch Conpeil and
Socicty of Motion Picture  bEngineers,
342 Mudizon Avenue, New York Cits

A0 FL Durstt amd E, 1 Shedt: Charasteri=twes
of Film Reprolucer Sistems,™ Jo SAPE
{Feb., 1939) p. 16

1. Bescarch Couneil Basic Soum| Commitiens
“Discussion of Magnetie Recording,” |,
SRIPE (Jan,, 19470 ppe 5253

B standard  Elecirical  Characteristies {0
Theatre Sound  Systems, ta  techioeal
publy by Mation Picture Hesearelh Conn-
cil, Apnl 20, 1048




Reproducers

Fig. I. Functional diagram of a motion

picture reproducer sound-head. The

essential components are shown. Ar-

rows indicate adjustments necessary to

produce optimum quality, and are ex-
plained in the text.

Test Film. The Type A is uvsually
nsed by manufacturers in the produe-
tion testing of equipment. Tt contains
1T very narrow tracks uniformly dis-
tributed across the sound track width.
Each of the 17 tracks appears on the
test film for a suflicient time to make
a reading of the output of the seund
with a wvolume indicator. With this
type of film it Is possible to plot a curve
of lght distribution across the slit
width.

Type B is usually used for mainten-
anee of sueh equipment in tho ficld and
1y to be preferred far television sound
reprodueer maintenance. The Type B
track s made of a very narrow scund
track which, when put in motion in
the sonnid head, maoves across the slit at
8 uniferm rate and a measurement of
audic output is made. TUniformity of
illumination across the alit is indieated
by a minimum variation in sound out-
put and can usually be held to within
+ 1.5 db. A one-hundred-foot reel of
Type B track is sufficient to enable the
operator to make the necessary adjust-
ments of the exciter lamp pesition.

For adjustment of the position of Lhe
shit image upon the sound track, a buzz
traclk test film is available. The sound
track of this film is completely opaque.
However, a 300 cycle aquare wave track
15 located immediately tc cne side of
the normal sound track location and a
10(0-eyele, square-wave track on the
other. The tracks are located so that
when tho film 18 run in & sound pro-
jector properly maintained, neither
tone is heard. If the slit image is ot
of adjustment laterally, either the 300
evels or 1000 eyele tone will he heard.
Usually one hundred feet of the film
will give the operator sufficient time to
make this adjustment. Buzz track film
is available in both 35-mm and 16-mm
atook.

Sound Focuaing Teat Films, both 16
and 35 mm, are used to adjust the azi-

muth and focus of the optical system,
The SMPE makes available several

Focusing
odjuBtment ™~

Exciter lomp

Lamp
ae]usfmenfs
{ E Lateral movemsnt
; ! of slit Image
4 / 1
o Tube retotion ¥ |
e { Azimuth odj.} prr:ﬁ::re ) - __?9‘”"'1 frock
types.  They consist of 5000 or TO0F  volume indieator deflections to obtain

evele tones in either variable arca or
variable density. The variable density
1s more sensitive to small changes in
anzimuth and is to be preferred for this
test. Correct azimuth and sharp focus
are both manifest by maximum ecutput
ts cbaerved with a volume indieator.
Some reproducera have the azimuth
pre-adjusted at the factory and should
not be tamperad with. [sually from
100 to 200 feet of the film is all that
is reguired.
Mudti-Frequency Test Film
Multi-frequency Test Film Type B
iz normally used in routine servicing
and includes frequencies from 40-8000
c.p.s., each preceded by a spoken an-
nouncement. HEnelosed with each in-
dividual reel i3 a chart of the correc-
tion factors that muost be added to the

the correct frequeney response of the
gystem. 10-mm Multi-frequency Test
Film covers a somewhat more linited
frequeney range but is handled in the
sarnc fashion as 35-mm.

Oftentimes the operating staff of a
station plavs prints which sound un-
pleasant. (Juestion arises at once as
to whether the cquipment is defective
or whether the recorded material is
faulty. Thae Theater Sound Test 17ilm,
which 1s alsa available in 18 mm, 13
constdered by the molion pleture in-
dustry to be representative of eurrently
available release prints of quality con-
sistent with the state of the art. Tlis
filin s nsed for listening tests Ly the
industry and should show, by dircet
comparison, whether prints which the

[Contirued on page 36

Fig. 3. Most microphone preamplifier inputs do not constitute a proper load
for phototube coupling coils, therefor external terminations must be provided
as shown.
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*SIMPLIFIED BLOCK DIAGRAM OF TELEVISION STUDIC AUDIO EQUIPMENT-

E WICROPHONE
PROGRAM AMPLIFIER

MICROPHONE PRE-AMFPLIFIER

LEGEND

@ BOOSTER AMPLIFIER
FHOTO-TUBE COLPLING GOIL

VOLUME CONTROL

VOLUME INDICATOR

EI PAD

&) PHOTO-TUBE

—E—- TERMINATION
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