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To oll whom it may concern:

Be it known that I, Gusrav E. Hocroxo,

a citizen of the United States, residing at
Chicago, in the county of Cook and.State of
Tllinois, have invented -a certain new and
useful Combined Synchronizing and Tele-
phone System, of which the following is a

A S

This device is especially intended to pro-
vide accurate and delicate means for syn-
chronizing two machines, and for' permit-
ting telephone messages to he transmitted
over the same circuits which are used for the
synchronizing process.. It may further en-

able the use of the same listening apparatus.

during synchronizing “which is used'for re-
ceiving the telephone messages, but separate
apparatus may be provided for synchroniz-
ing and for receiving the telephone mes-
sages, if desired. . = L

At the present time, it is customary, in
many moving picture theatres, to make use

- of a phonograph -or- other sound producing
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mechanism, for supplying music or conver-
sation during the appearance of the scenes
on the screen. Evidently, where such a
combination is used, it is desirable, if not
necessary, that the phonograph should be

- run in synchronism with the moving, picture
machine. Also, where such a combination

is used, it is customary to place the moving
picture machine in the rear of the hall and
the phonograph in the front of the hall, so

‘that the sounds will seem to come, from the

screen or stage on which scenes are thrown.
In such cases, it is desirable also that there
should bhe provided easy means for sending
message§ from the stage operator or man-
ager to the operator of the ‘moving picture

machine. At the present time such commu-

nieation. 1s usyally afforded by means of a

series of buzzers or by a telephone system,
the latter being entirely separate from” and

independent, of the synchronizing civeuits.”

This necessitates a multiplicity of wires and
other conneclions and apparatus, so that. the
combination is not satisfactory and has not
been extensively used. . - = - '

Variotis methods are embloyed for syn-.

chronizing machines. In my. deyice I pre-
fer to use a method wherein a series of elec-

. trical .impulses are delivered to the line in
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any suitable manner, as, for example, by

placing a commutator on a rotating shait

on each machine.. The instant of synchro-
. ‘ :
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| nism may then be detected as the instant ’

when these impulses are delivered by the

two commutators at, equal or proportionate

speeds. . The detecting device may be in
the form of a telephone receiver, differential
galvanometer, or other suitable mechanism.

The invention further consists in the fea-

60

tures of construction and combination of .

parts hereinafter described and claimed.
In the drawing, Figure 1 shows in out-

line, by common electrical symbols, the pre-

ferred arrangement-of parts and circuits for

accomplishing -the purposes. of this inven-

tion; and Fig. 2 shows a modified arrange-
ment of mechanism for detecting thé times
of synchronism, and for enabling a tele-
phone message to be received by the op-

| erator. : .
In the drawing, commutators 3 -and 4 are

so connected to the machines as to be ro-
tated at speeds proportionate to the speeds

‘of rotation of the moving ‘picture machine
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and the phonograph, respectively. Such ro-*

tations may be accomplished by placing the
commutators on shafts of the machines, so

that they ‘will be positively driven. How--

éver, the relatien between the synchronous
épeeds of rotation of the shafts and the num-
ber of electrical segments on each commu-
tator 3 and 4 should be such that, when the
machines are running in synchronism, elec-
trical impulses will be sent out on the line at

equal speeds by the commutators 8 and 4.

In the preferred arraiigement, a double tele-
phone Teceiver 5 is provided, for detecting
the time of synchronism of the machines.
This double telephone receiver comprises ear
pieces 6-and 7, properly conneéted by 'a

spring band '8 so as to hold them against the

ears. A mouth piece 9 is provided to enable
the stage operator or manager to talk to the

. moving picture machine operator, when de-

sired. ~ An electrical brake 10 is under the
control of the moving picture-machine op-
erator; so that he can start and:stop the
phonograph from his location ‘st will. A
storage battery 11 provides current for car-
rying on all of the different operations as-
sociated with my device. A switch board
12, carrying all of the switches necessary for
forming the different electrical connections,

“is intended to bé conveniently located near

the moving picture machine operator, so
that he cant form the proper conngctions at
wil. This switch board carries a- staring
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" 'the double receiver 3 at 21.
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siwitA(:h.13, which is adapted to energize the | To enable the stage operator othiunager

brake mechanism- 10, thereby allowing the
phonbgraph to start at the proper time. A
two-point switch 14 is provided for the pur-
pose of enabling both of the telephone re-
ceivers to be used for receiving ccmmunics-
tion from the transmitter 9, or for enabling
both of the receivers to be used during the

*-synchronizing process, depending upon’ its

position. In the position shown, it forms

~ the proper connection for the synchronizing

process. but when thrown to the point 15 it
will be properly connected for receiving the
telephone message. .\ deuble-pole two-

point switch 16 is also provided for chang-

ing over from synchronizing to telephoning

-connections, it being shown in position for

synchronizing purposes. - o
I will now deseribe the manner in which
the machines are intended to be synchro,

‘nized : With the switches thrown into the po-

sition shown. eurrent will flow down from
the battery 11, through the wire 17 inty the
switch 14, thence into -the point 18, thence
across throngh the wire 19 down through the
wire 20, and into the connnon connection of
Here the cur-
fent will split, a portion of it passing

_through the receiver 6 up through the.con-
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“ the body of the conmutator 4. so’ that. as
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nection 22 and down through the arm 23 of
the switeh ‘16 to the point 24, Frow there
it will pass ont over the connection 25 into

this commatator rotates, its contacts 26" will
successively come into contact with a brush
27, thence the current will pass up through

- the counections 28, 29 and 80 into the other

" pole of the battery 11.
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From this it will be
seen that, as the commutator 4 rotates, a se-
ries of electrical impulses will be delivered
to the receiver 6. The other portion of the
current delivered to the ¢ommon point 21
will pass through the receiver 7 and up
through the connector 81 to the arm 32 of
the switch 16. Thence it will flow down
through the point 33 and the connection 34
to the body of the commutator 3. As the
contacts' 35 successively come into contact

with the brush 86, the current will How )y

through the connections 37 and 30 into the
battery 11, Thus it is seen that as the com-
mutator 3 rotates a series of electrical im-
pulses will be delivered to the receiver 7,
Inasmuch as the receivers 6 and 7 are
adapted to be held convepiently to the ears.
any difference in the pesiodicity of the im-
pulses from the commutwtors 3 and 4 will he
detected as a difference 4n the frequency of
the impulses héard in the receivers 7 and
G, respectively. The onerator of the mov-
ing picture machine may then adjust the
speed of his machine until the impulses are

lieard to come at equalispeeds in both of the

receivers, when he wil know that the two

. machines are running &n synchronism.

to telephone to the moving picture machine
operator, the switch 14 should be thrown to
the -point 15, and ‘the switch 16 should be
thrown so that.the arm 82 will come into
contact with the point 38, and the arm 23
will come into contact with the point 39. In
this case, current will flow down through
the conneétion 17 and the switch 14 intod
the point.- 15, then through the connection
40 to the point 38, up. through the arm 82,

down through the connection 31, across the.

common connection from the receiver 7 to
the receiver 6, up through the connection
22, and down through the-arm 23 to the
point 39, _t.hence out through the connection
41 and the line 42 to the transmitter 9. \{ter
passing through the transmitter, it will pass
out over the connection 43 to the line 29,
and thence through the connection 30 into
the battery 11. _Tn this case it is seen that
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neither of the comniutators is in ctrenit with .

the receivers. hut that both of the receivers
are tn cireuit with the transmitter 9. This
being the case, the only sounds which will

-be heard in the receivers 6 and 7 will be those

thrown into the transmitter 9. and these
sounds will be heard with double strengtl,
owing to the fact that they will be hedard in
both "of the receivers. e .
When it is desired to start. the phono-
graph, the switeh 13 may be thrown over
to the point 44,
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When this is done. current

will flow down through the connection 17 -

and the connection 43, through the arm 13,
into the point 44. and over the line 46. to the
brake 10, whenee the current will flow back
over the lines 25, 20, and 30, to the battery
11.  Thereupon the magnets of the brake
will be energized and the brake 47 will be
drawn away from the moving portion.of the

“phonograph, which will then start. -

FFrom the above it will be seen that after

‘the moving picture machine uﬁ)emtm' has
started the phonograph. by releasing, the

brake 47, he may adjust the speed of his
machine so that it will-always run in syn-
chronism with the phonograph. and in case
he desires from time to time to receive coms-
munication either from the stage operator
or manager or to hear mere strongly the
sounds given out from the phonograph, he
ny throw the switches 14 and 16 in such
a manner that the phonograph sounds will
be heard in the recervers 6 and 7.
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In case it is desired to make use of other

means for detecting the synchronism  of the
machines. use may be made of any device

which will deteet the impulses from the com- -

mutators 3 and 4, and ndicate a difference

‘between their frequency. This may be in

the form of a differential galvanometer, as is
shown in the'modification of Fig. 2. Inthis
case the connections 20, 22, and 31 may be
made as shown. A single or double receiver
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48, as’desired, may be placed in the line 31,
so that when the switch 49 is opened the cur-
rent will flow through such receiver. - There-
‘upon a message thrown into the transmitter
‘9 will be heard at the receiver 48. ‘Normally,
for synchronizing purposes, the switch 49
should be cldsed, so as to reduce Tesistance
of the synchronizing circuits.to the lowest
possible value. ST

1t is seen that my system provides a simple -

means for enabling the synchronizing lines

. to be used for telephoning purposes, and

that, therefore, the total cost of such systerit

. may be reduced and the danger of interrup-

" 15

tion to its'service may be largely eliminated.
I claim: - )
-1. In a system of the class described, two

" machines, electrical circuits adapted to de-

,ZQ

tect synchronism of the machines, a tele-
phone transmitter and a telephone receiver,
and means adapted to enable the use of a

. synchronizing line for connecting the tele-

25

phone transmitter to the telephone receiver,
substantially as describéd. ™ : '

2. In a system of the class described, two
machines, a source of current, a cireuit’

- adapted to detect synchronism of the ma-
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. telephone receiver, substantiall
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chines, a telephone transmitter and a tele--
phone receiver, and cofnections adapted to
enable the use-of a synchronizing line for
connecting. the telephone transmitter to the
as described.
3. In a system of the class described, two
machines, an electrical eircuit adapted to
detect synchronism of the machines, a- tele-
phone transmitter and a telephone receiver,
and switches adapted to enable the use of a
synchronizing line for connecting the tele-
phone ‘transmitter to the telephone receiver,
substantially as described. o
4. In a system of the class described, two
machines, a commutator adapted to be

- driven by each machine, an electrical circuit
adapted to receive electrical impulses from
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the commutators, means for detecting the

- relative frequency of the.electrical impulses

_from the two commutators, a telephone

‘transmitter and a telephone receiver; and:

* .- means -adapted to enable the use of a syn--
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_chronizing line for connecting. the telephone
ttansmitter and the telephone: receiver, ‘sub-

. stantially ‘as described. .

" 5. In a system of-the claéﬁ deScriBed; two |

260,025 e a8

machines; a Gommutator adapted to be
driven by each machine, electrical circuits

the commutators, a telephone receiver in
each of said -electrical circuits, a telephone

the use of a synchronizing line for connect-
ing the telephone transmitter to the tele-
phone receivers, substantially as described.

' machines, means adapted to be driven by
_each machine for delivering a series of elec-
trical -impulses to an’ electrical circuit, a
telephone receiver in each of said electrical
circuits, adapted to detect electrical impulses

switches adapted fo enable the use of a syn-

transmitter tp a telephone receiver, substan-
tially as described. o o

7."In a sysfem of the class described, two
machines, means. adapted to be driven by
each machine for delivering a series of elec-
trical impulses to an electrical circuit, a
telephone receiver adapted to be connected
to each of said circuits for detecting the fre-
quency of the electrical impulses therein, 2
‘felephone transmitter, and switches adapted
to connect the-telephone transmitter to a
telephone receiver, substantially as described.

8. In a system of the class described, two
machines, means adapted to be driven by
each machiné for delivering a series of elec-
trical impulses to an electrical circuit, a tele-
phone receiver -adapted to be connected to
‘each of said circuits for detecting the fre-
quency of the. electrical impulses therein, a
“telephone transmitter,and switches adapted
to connect the telephone transmitter to the
telephone receivers in series, substantially as
described. : '

plurality’ of machines, electrical circuits
adapted to "detect synchronism of the ma-
chines, a telephone transmitter and a tele-
phone receiver, and means adapted to enable
‘the use of a synchronizing line for connect-
ing ‘the telephone transmitter to the tele-
phone receiver, substantially as described.
RS GUSTAV E. HOGLUND.
- ‘Witnesses:- ’ : )
. : TioMas A. Banwing, Jr.,

‘W, P. Boxb.

chronizing line for connécting the telephor.

" 9. In a system-of the class described; a.
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-adapted to receive electrical impulses from -

transmitter, and means adapted to enable
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6. In a System of the class described, two-"
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in said circuit, a telephone transmitter, and
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