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How Movie Film Switches “Sound?” Discs

Automatic Switch of New Double Turntable Effects Continuous
Operation with a Single Projector )

NE of the primary rules of good

showmanship deerees that the show

shall - proceed  continuously  and

without avoidable interruptions, In
order to meet the above requirements to the
letter, in the case of a regular theatre’s
sound-picture pertormance, two projectors
are necessary; while one projector is in
operation the other projector is being
threaded with the successive reel of filin
to be shown. At a predetermined time (in-
dicated either on the film or by means of a
cue sheet accompanying the film) the oper-
ator starts the second projector and, when
the machine is up to full speed, a shutter is
dropped in its line of projection and a like
shutter is removed from the line of pro-
Jjeetion of the incoming machine. The shutter
operation takes place instantaneously; with
the result that it is practically impossible
to detect the changeover from one machine
to the other. Sinee there is no recorded
sound corresponding to the extreme begin-
ning and end of each reel of film, there
will be no break in the reproduction when
switching the amplifier to the incoming pro-
jector. (See the articles on modern sound
projection, in the Feb, to June, 1930, issues
of Ranio-Crarr.)

By A. WYETH*

Notwithstanding  the advantages of a
double-projector  installation,  there are
thousands of single-projector installations
scattered throughout the world. These small
installations are generally in clubs and priv-
ate homes in this country, but abroad there
are many small theatres having but one
projector. If the eustomary type of sound-
on-dise reproduction attachment is installed
on a single-projector installation, it becomes
necessary to re-thread the projector and
change records at the end of cach 1,000-foot
length of film. Now, since the guantity of
sound which may be recorded on a 16-inch
record  corresponds  in running  time  to
approximately this length of filn, it is ob-
vious that, for a feature picture consisting
of about 10,000 feet of filin, the showing
would be interrupted ten times merely for
the purpose of changing records and reels.

These frequent interruptions could he
avoided if some method could be devised for
automatically changing from one to another
synchronous turntable at the end of each
1,000-foot reel of film. (The showing of the
picture could then be carried on continuous-
Iy as long as film remained in the upper
projector magazine).

The double turntable automatic change-

Fig. A

The double turntable carrying incoming and offgoing sound discs; the change is made awtomatically

as a reel of film gocs off,

by the mechanism between the twurntables, shown in detail on the

ofpasite page.

* Engincering Department, Pacent Eleetric Co.

over described here and pictured in Tig. A
automatiecally accomplishes the changeover
from disc to dise:; and the length of one
uninterrupted showing therefore depends on
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Fig. 1

Successive reels of film are patched with a

“Ieader,” the slot in which permits an clectrical
contact to be closed through a relay.

how many 1,000-foot lengths  of fil,
cemented together to make one large reel,
can be accommodated in the projector film
magazine,

Large standard magazines arve of such
size as to accommodate 4,000 feet of film,
which length takes slightly over forty min-
utes to run through the projector at the
preseribed speed of ninety feet per minute.
On this basis then, only two interruptions
are necessary in the showing of a len- or
twelve- reel feature picture, compared with
as many interruptions as there arve records
when the ordinary single synchronous turn-
table is used.

For the sake of clarity, it may be well
to outline briefly at this point the opera-
tion of the double turntable. Short strips
of slotted “leader™ (length of blank film)
are cemented between the four 1000-foot
lengths of film (See Fig. 1) and, as these
slotted portions pass over a specially con-
structed roller in the projector, (diagramed

in Fig. 2) an electric circuit is  closed
through  a  magnetic-cluteh mechanism

(Shown at 1, Fig. B.). The actuation of the
cluteh immediately eauses the incoming turn-
table to start up in exact synehronism with
each succeeding 1,000-foot length of film.

The eleetrical cireuit by which this is
accomplished is shown in Fig. 3. As soon

as the changeover has been completed, the
outgoing turntable is then manually dis-
engaged from its driving source and al-
lowed to stop in order to change the record
and place the pickup needle at the “starting
point” in readiness for the next changeover.
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Fig. B (above)
A elose-up of the cluteh-release  mechanism
which starts the “iucoming” twrntable,

Right, the maunner in wolich the sltotted film is
wsed as a swtch,

The process of changing from one dise
to another, as outlined, is continued until
the four 1,000-foot strips of film, which
were previously cemented together with the
three slotted-strip sections, have been run
through the projector. It is then necessary,
of course, to stop the projector, remove the
reel of film which has been shown and re-
thread the machine with the succeeding
4,(00-foot composite reel. Next, the follow-
ing record to be played is placed on one
of the turntables and the pickup properly
located before restarting the projector.

Fig. A is a view of the double automatic
synchronous turntable and driving mechan-
isnm. The two turntable dises are alternately
drviven by means of a flexible-shaft drive
extending to the projector gearbox, which
may he seen directly behind the counter-
halance weight of the farther pickup arm.
The shaft extending from the right of the
gearbox drives the projector, and the shaft
projeeting from its left side drives the turn-
tables through a specially designed cluteh
mechanisms o closenp  view of which s
shown in Fig. B. To the right of the picture
may be seen the projector driving motor.
I'rom the opposite ends of the eluteh hous-
ing extend spiral-wound turntable driving
shafts which terminate at the turntable gear-
boxes. Mounted on the rvight side of the
housing is the cluteh  release magnet 2
which is encrgized at the instant of change-
over. At each end of the eleetromagnet is
a hinged armature provided with a grab
hook (See Fig. 8). Normally a spring holds
the armature away from the magnet in the
position shown at 3, Fig. 3. When the knob
and the plunger are in the position illus-
trated, the nearer turntable is mechanically
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A view of the film-rollers betzocew wohich contact is effected, as shown in diagram form abore in

2 (The figures in the two dizgrams correspond),

Assume
threaded in the usual manner, and the pick-
up on
been placed at the starting point of the
The turntable drive shaft is next
engaged with the flexible drive shaft from
the projector gearbox, by manually pulling
out the knob which, in this position, engages
the cluteh mechanism. Before the projector
motor is started, the sceond turntable is
disengaged from the driving source by push-
ing its clutch knob all the way in and allow-
ing the grab hook to catch the edge of the
While the projector is in
operation, the succeeding record to be played
is placed on the second turntable and the
pickup properly located.

When the end of the first 1,000-foot length
of film has been reached, the slotted leader
passes between the rollers shown in detail
in IMig. 2. The narrow roller (1) projects
through the slotted portion of the film (3)
1ge, thus bringing together
the two contacts shown in the picture and
closing a primary circuit through a relay.
The operation of the relay causes the eluteh
magnet to be momentarily energized which
trips the armature; thus allowing the eluteh
shaft to spring back and cause the incoming
turntable to start. Since the slotted strips
of film are cemented in a given relation to
the incoming turntable
will commence revolving at the sume instant
that this frame is passing through the pic-
mate.
tween the dise and film is thus assured.

record.

plunger collar.

during its p

the “start frames,’
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disengaged from the continuously revolving
gear system within the housing. The plunger
is held in the disengaged position by the
grab hook and may be released when the
armature is drawn toward the magnet.

Operation by Slotted Film

that the projector has

the turntable to be used first

15

Accurate  synchronization

Fig. C is a closeup view of the special
film rollers and film switch assembly, which

Continwed on poge 755
pay

At the left will be seen the central

slat, in the vertical film, by which the mechanism shown in Figs, B and 3 is started.

heen



. rasier

June, 1931

WEST 3414, 5T,

EIGHTH AVE. i L

Fig. 1
The south half of a typical floor of the Hotel
Vew Yorker, showing radio distributing system.

‘wo stations broadeasting such events, if we
issume that the entive house will listen on
ither of these two channels, our average
naximum should bhe 1250 listeners on each
‘hannel.

Now, if provision is made for additional
ower output for such oceasions, it should
e possible to reduce the size of the regular
unplifier. Therefore let us take as an aver-
ige working value a number somewhere
setween our assumed minimum and
num  values; 800 is an  excellent figure
vhich should fit the final solution. Having
lecided on 800 as our average number of
speakers, we must next realize that our.
speaker impedance must be fairly high in
wrder to have negligible effect when a group
s thrown on or off the line. The actual
lesign of such a loud speaker is beyond the
scope of this article; but an impedance of
1000 ohms is satisfactory.

nxi-

Distributing the Load

Now if we put 800 spo:lkl‘l’s all in parallel,
ind each speaker’s impedance is 1000 ohms,
then our total impedance is 1.25 ohms (1000
livided hy 800).

An output transformer with a secondary
f 1.25 ohms would have to be built with a
fairly heavy wire. If, however, we could
double the total output impedance not only
sould we deercase the size of the wire but
the impedance value itself would be much
to match in the transformer.

To double the output impedance we must
cither cut our total average number of
speakers down to 400 or increase the indi-
vidual  speaker’s  impedance from 1000
ohms to 2000 ohms, Either way will accom-
plish our purpose, but the most logical and
hest method however would he the former.
That is, we build two amplifiers, each of
which would supply 400 speakers; then, by
connecting the inputs together, it is possible
to supply the load with the same input.
This is the method used here,

Our total output impedance should now
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be that of 400 speakers in parallel, or 2.5
ohms; which is just twice the value with
S00 speakers. So that we have broken our
output into two equal branches, each having
an impedance of 2.5 ohms. Let us now
suppose that our line is fully loaded, or
that 400 speakers are in use; and that, sud-
denly, 100 speakers are thrown off the line,
leaving the remaining 300 still connected.
Our impedance variation will be from 2.5
to 3.33 ohms, which is negligible in effect.
The loud-speaker load in the hotel can be
compared to that of an ordinary electric
lighting system, where the actual load is
fairly constant except during peak hours,
This is due to the fact that, as one load
speaker is thrown on another is thrown off.

The freguency response of the installation
is excellent; the most important reason for
this is that with line impedance of such a
low value, the impedance variation with
frequency change is very low. This results
in a uniform distribution with surprisingly

good reception. Also the fact, that almost
the entire load may be thrown on or off the |
line with little if any effect on the recep- |
tion, helps the response-characteristie  to
“keep its figure™.

Tests made on the type of loud speaker
used here indicate that 30 milliwatts s

ample power for the average hotel room.

Therefore, since our unit amplifier must
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Fig. 2

The risers te different floors brauch off from
the shaft as showen.

supply 400 speakers, each must have a power
of twenty watts. Since there are four
channels, and as each channel requires two
20-watt amplifiers, a total of eight are
used to supply the entire load. !
(To be continued)

Double Turntable

(Continued from page 733)

are shown diagrammatically in Fig, 2. The
narrow roller (1) which rides over the
surface of the film (3) is partly visible
behind the large slotted roller, (2). The
former voller is held in eontact with the
film by means of the spiral spring (5) visible
in the film switch assembly. This spring
pushies the narrow roller into the slotted
leader, thus allowing the contacts of the
film switeh to come together.

Fig. 3 shows the eleetrical connections
of the film switeh, relay, and cluteh magnet,
Sinee the current necessary for the opera-
tion of the magnet is too great to he handled
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Take advantage of the present de-
mand for repair of old receivers!
Build strongly for the future, and in-
crease your business by giving GUAR-
ANTEED REPAIRS.

You can do this safely by using
Radio’s Finest Parts—

POLYMET
PRODUCTS

Standard of the Industry

FOR FILTER BLOCK REPAIRS
THE POLYMET KIT of 25 UN-
CASED CONDENSER SECTIONS
illustrated below—is the most useful
Kit ever assembled for service  work.
Many capacities and sizes, all in strict
accordance with R.ML.A. ratings.

Mail the Coupon for special low-price
introductory offer. It will also bring

you the new 1931 Polymet Parts Cata-
log, containing many service helps. |

POLYMET MFG. CORP.
829 East 134th St
New York City.

Send me your sensationally low-priced in-
troductory offer on the Polymet Condenser
Repair Kit.  Also include the new 1931
Polymet Radio Parts Catalog, without
charge.

Name o
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State S T T
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by the delicate contacts in the film switch,
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using 3-224, 27, an
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qumtnl \\'|11 ﬂ.Lan Car,
Single dial control. We
suarantee that this set
will pull in stations within a rmtnm
of 1,000 miles and that it will d
liver the volume and tone (||m||:|m of
an electrie set, or your money refunded.
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Price Complete, including tubes, batteries, dy-
namie hpeuker ulul sup) :nw.:mrq all ready to Install
and uso, $ 0. ."sum $5.00 deposit with order,
balanee . ﬁ On_foreign orders remittance in
il required. (}i DER TODAY

CHAS. HOODWIN CO.

4240 Lincoln Avenue, Dept.F.150 Chicago, llHnols
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“RED SEAL”

boxes.

58 West 21st St.

Three Months Guaranteed

Sold on a 3 Months’ Free Replacement Guarantee.
and Meter-Tested before shipment and carefully packed in uniform “*RED SEAL”
Do not confuse these HIGH QUALITY tubes with any other “low priced”

tubes. Invoices Stamped with expiration date of Guarantee.
$ .45 | 230 e $ 60 | 210 £1.00
35 1231 . W60 (222 1.00
35 75 | 250 1.00
.35 35 | 281 . 1.00
35 segivmasss 300 IRFTAC I 35
35 1280 . .35 | BH type ___. 1.35

Terms to rated accounts, otherwise 209 with order; balance C.O.D.
5% discount for full remittance.
24-hour service.

RED SEAL TUBE COMPANY, Inc.

TUBES

All tubes are carefully Receiver

Write for quantity discounts.

New York, N. Y.

RADIO MAP
OF NORTH AMERICA

Showing all Countries, States and Provinces and all Cities having a
broadcasting station

Printed on good paper, 22 x 22, with cover

Simple method of measuring distances
Time zones accurately shoan

Contains complete list of broadcasting stations arranged geographically, with power,
call letters, frequencies and key for instant location on map

Price only 25 cents

Every radio listener should have one

published.

tries, states and cities.

regular and interesting features.

RADEX — The Radio Fan’s Own Magazine
Contains the most complete, accurate, up—to-d:ue list of broadcasting stations
Cross-indexed by dial number, frequencies, wave-lengths, call letters and coun-
So arranged that merely entering dial numbers calibrates any set dials even

for stations never before received.
“What's on the Air Tonight?” and “What's Wrong With My Set?” are two

25c. per copy, $1.75 per year

THE RADEX PRESS - -

1313 Sixth Street, Cleveland, Ohio

PATENTS — TRADE MARKS

All cases submitted glven personal attentlon by
members of the firm. Information and booklet free.

Patent Office and Federal Court Practice
Lancaster, Allwine & Rommel
Patent Law Offices
475 OURAY BLDG., WASHINGTON, D. C.

N Page 754 vou will find an interest-
ing announcement on the Supple-
ments to OFFICIAL RADIO SERVICE
MANUAL.

to read full particulars about this message.

It takes but a few minutes

Bronze Dial Cable

Weep a  supply on hand—save time and  money,
Special low prices for Service Men and TDealers.
;n ft. coll, 7e. foot 100-ft. eoil, 5e. foot
250-f1. coll, 4¢. foot 300-ft. coil, 3e. foot
Standand size used hy leading manufacturers of radio
sets having drum type dials. Mailed C.0.D. Address

MULLINS DIAL CABLE
134 So. Mason Ave.

Chicage, 111,

RADIO DIAL CABLES

MAJESTIC — BOSCH — R.C.A.
O for $1.00, $2.00 doz. Dial Cable Wire, de. ft.
. Bpeclal  Quantity  Prices.
Full remittance must accompany all orders
nnder $10.00

BELL RADIO CO.
1039 INTERVALE AVE. BRONX, N. Y.
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a relay is provided and connected as shown
in the diagram.

Ilig. 1 shows the slotted leader. The slot
is a quarter of an inch wide and extends
along the center of the film for a distance
equal to four picture frames. The total
length of the leader is equivalent to twenty-
two picture frames, or a little over sixteen
inches. One end of the leader is cemented
to the end of the first 1,000-foot length of
film, and the opposite end is cemented to
the beginning of the second reel—exactly
ten picture frames ahead of the “start
frame.” Successive leaders are cemented he-
tween reels in the same manner as described
above,

SLOTTED | - FILM LM o D.C.
rouLer |4 Ve SUPPLY
D —

NARROW.
ROLLER

v
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RELAY CONTACTS— GRAB HOOK.
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a. SHAFT TO

SHAET TO PLUNGER ARMATURE i A

TURNTABLE N21 TABLE N2
D g 47

suarTTO f %
PROJECTO
GEAR Bt‘g'( GEARS
Fig. 3

The slot in the film serves as a switeh to oper-
ate the relays shewen, which change over discs.

The double turntable is economical in first
cost and is readily attachable to any
standard-make projector (using any sive
of film from 16 to 32 mm.). By its use, the
purchasing of an additional projector and
associated sound reproduction attachments
are rendered unnecessary, since the results
obtained will be more than satisfactory for
all small installations. The double unit may
be used in connection with a sound-on-filn
attachment, if this added feature is desired,

SEVEN-METER TELEPHONY

HE radio-telephone apparatus to be

used in the new ultra-short-wave system,
linking the Hawaiian Islands, represents the
highest-frequency equipment yet utilized out-
side of the laboratory; and special construc-
tion is necessitated by tropical climates.
LEight stations, on the island of Oahu (the
“central™), Hawaii, Maui and Kauai, serve
as links in the wire system of Hawaii, which
also has a radiophone connection to the Bell
System lines on the continent. They will
operate between 7 and 8 meters (43 to 37.5
million eyeles) and, because of the peculiar
phenomena of extremely short waves which
travel only in a horizontal plane, it will be
necessary to erect the apparatus on the
summits of extinct volcanoes in order to se-
cure sufficient eclevation to overcome the
carth’s curvature.

The transmitting and receiving apparatus
are enclosed in specially-insulated cases to
protect the mechanism from tropical insects,
moisture and volcanic gases. Most of the
metal parts are of brass to prevent rusting,
and the condensers are made of a special
alloy with a zero temperature-coefficient, so
that varying temperatures will not affect the
delicate tuning adjustments.



