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Los Angeles, Calif., a corporation of California 

Application February 2, 1934, Serial No. 709,448 
5 Claims. (C. 88-16.2) 

This invention has to do generally with syn 
chronization of two machines, and more par 
ticularly with the synchronization of motion pic 
ture cameras and projectors with sound re 
Corders and reproducers. The present invention 
may be considered as an improvement upon the 
devices shown in my prior Patent No. 1736,323, 
dated November 19, 1929, and my copending ap 
plication entitled Synchronized talking picture 
system, filed August 22, 1933, Ser. No. 686,218. 
The devices of said prior patent and applica 

tion involved certain operations in the procedure 
of So Setting the Sound and picture machines 
that the sound record disc and film would start 
in exact Synchronism with each other, which re 
quired the expenditure of considerable time and 
attention to detail, and which was tedious and 
difficult for the average user to perform. 

It is accordingly a primary object of the pres 
ent invention to provide a synchronous setting 
means for a talking picture system of the type in 
question, which is most simple and convenient to 
understand and operate. 
A further object of the invention is to provide 

an improved camera attachment synchronizing 
device which may readily be attached to a stand 
ard camera and which may be utilized as a base 
and Support for the camera. 

It is a further object of the invention to provide 
an improved synchronizing attachment for the 
Sound recorder, or reproducer, as the case may be. 
The invention will now best be understood 

without further preliminary discussion by refer 
ring to the following detailed description of a 
present preferred embodiment thereof, ref 
erence for this purpose being had to the accom 
panying drawings, in which: , 

Fig. 1 is a side elevation of a typical motio 
picture camera with the Synchronizing attach 
ment device secured to it and Serving as a camera 
mounting and base; 

Fig. 2 is a view looking upwardly into the 
camera attachment shown in Fig. 1, the base 
member of said attachment being removed; 

Fig. 3 is a section taken on line 3-3 of Fig. 2; 
Fig. 3a is a detail plan view of index points 

on the device shown in Fig. 3; - 
Fig. 4 is a section taken on line 4-4 of Fig. 2; 
Fig. 5 is a detail view looking at the inner face 

of the rotating brush holder of Fig. 3; 
Fig. 6 is a view looking at the commutator 

Segment plate of Fig. 3 after removal of the ro 
tating brush holder plate; 

Fig. 7 is a view typifying either a sound re 

corder or reproducer, and being a plan view 
looking toward the record table of Such a device: 

Fig. 7a is a view of a Sound record Such as used 
On the recorder; 

Fig. 8 is a section taken on line 8-8 of Fig. 7; 
Fig. 8a, is a detail elevational view of register 

ing index points on the device of Fig. 8: 
Fig. 9 is a section taken. On line 9-9 of Fig. 8: 
Fig. 10 is a section taken on line O-O of 

Fig. 8: . s 
Fig. 11 is a diagram illustrating the electrical 

circuiting of the system; 
Fig. 12 is a detail section taken on line fl 

of Fig. 4; 
Fig. 13 is a detail elevation of a clamping 

washer; 
Fig. 14 is a plan view of a SOund record ma 

chine showing a modified arrangement of the in 
vention; 

Fig. 15 is a section on line 5-5 of Fig. 14; 
and 

Fig. 16 is a sectional detail view of a portion 
of the camera, showing a film indexing device. 

It will be understood that the present syn 
chronizing system is applicable both to Syn 
chronization of the camera and sound recorder 
during initial taking, and to a motion picture pro 
jector and sound reproducer during subsequent 
reproduction. The invention will here be prin 
cipally illustrated as applied to the case of Syn 
chronization of a camera and sound recorder, it 
being obvious that this typification will serve to 
fully disclose the invention as applied to Syn 
chronization of sound reproducers and pro 
jectors as well. For the purpose of the claims, . 
the expression “sound record machine' will be 
used to denote either a sound recorder or repro 
ducer and the expression kinetograph will be used 
to denote either a camera or projector. 

In Figs. 1 and 3 the motion picture camera is 
indicated generally by numeral O, and this cam 
era may be any motion picture camera, still pro 
vided, if desired, with its own usual spring motor 
operatively in place. The camera motor is not 
shown in the drawings, although a driving gear 
which may be understood as directly connected 
through suitable gearing to the camera motor, 
and film moving means, is indicated in dotted 
lines at f in Fig. 1, and this gear f, which will 
be understood as being a part of the original 
driving mechanism of the camera, will be a suffl 
cient illustration of that driving mechanism for 
the purpose of a disclosure of the present inven 
tion. Numeral 5 designates generally the synchro 
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nizing camera attachment unit, which contains 
a synchronizing motor, commutator and other 
parts to be described. The case 6 of this unit 
5 is in the present instance of rectangular form 

and is adapted to rest flat down on a horizontal 
surface. Mounted on the upper side of this case 
is a vertical standard T which is adapted to en 
gage and support camera O in a position immedi 
ately above unit 5, in the manner clearly shown 
in Figs. 1 and 3. Standard 7 is provided with 
a clamping screw 8 which is adapted to Screw 
thread into an adapter plate 9 attached to the 
side of the camera, shoulder f8a of the Screw en 
gaging a boss 20 on the standard when the Screw 
is threaded home to secure the camera tightly 
against the standard. 
Within casing f6 is mounted an electric driving 

motor 24 (see Fig. 2), which is preferably Series 
wound and adapted for operation on alternating 
current. The shaft 25 of this motor carries a 
spiral gear 26 which meshes with a spiral gear 27. 
In the embodiment here shown gear 26 is loose 
on its shaft and is frictionally but yieldingly held 
against rotation thereon by means of a Spring 28 
which presses against washers 29 bearing against 
one side of said gear, the other side of this gear 
bearing against a washer 30 and which in turn 
bears against a collar 3 pinned on the shaft. 
Gear 27 is fast on a vertical shaft 32 mounted in 
upper and lower bearings 32a and 32b, respective 
ly, mounted in the upper and lower sides of cas 
ing 6, and provided with a suitable thrust bear 
ing to be described later. 
Shaft 32 is in vertical alignment with the 

aforementionedvertical standard , which stand 
ard comprises a hollow casting, open at the bot 
tom and along its side adjacent the camera, and 
is fastened down to case 6 as by screws 6d. 
The standard f T is provided on its open side with 
a closing plate 33 adapted to come face to face 
against camera plate 9, plate 33 being affixed 
to standard 7 by means of screws 33a which 
screwthread into bosses 33b in standard 7. 
Plate 83 terminates short of the upper end of 
the open side of standard so as to leave an 
opening 33c adjacent the camera, through which 
is received a certain shaft and gear mounted on 
the camera, as shortly to be described. 
The upper end of shaft 32 is drivingly coul 

pled at 36 to a vertical shaft 3 that extends up 
wardly through standard T. Near its upper end 
shaft 37 is formed with an enlarged portion 37a 
which is provided with a bearing 38 formed on the 
upper end of closing plate 83, and on the extreme 
upper end of shaft 3 is pinned a bevel gear 40. 
Gear 40 meshes with a similar bevel gear 4 
mounted on the outer end of a shaft 42 which is 
journaled in a suitable bearing 43 formed on the 
upper end of adapter plate 9, the inner end of 
said shaft 42 having a spur gear 44 which meshes 
with the aforementioned camera driving means gear f. 
Thus the motor 24 mounted in attachment unit 
5 and the driving mechanism of the camera are 

drivingly interconnected. The driving mech 
anism of the camera, usually a Spring motor, is 
not ordinarily sufficiently powerful to drive the 
gearing described in the preceding paragraph, 
whereas motor 24 may be sufficiently powerful to 
drive said gearing and the camera driving mech 
anism. As a result, the camera can operate only 
at the speed permitted by the speed of rotation of 
motor 24. The camera mechanism may then 
operate, under the power of its own motor, at 
the speed determined by the speed of motor 24 
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in unit 5, or, if desired, motor 24 may be made 
sufficiently powerful to actually assume the drive 
of the camera mechanism, the camera motor then 
no longer being depended upon for power in 
such operation. As shown in Fig. 2, the shaft of 
motor 24 extends outwardly through the side 
wall of case 6 and has on its outer end a knurled 
operating knob 48 by which the described mech 
anism may be manually operated to move the 
camera mechanism in adjusting the position of 
the film therein. 
Mounted on the vertical shaft 32 immediately 

below spiral gear 27 is a worm gear 50 that meshes 
with a worm wheel 5 on horizontal commutator 
shaft 52. A thrust bearing 50a may be placed 
between gear 50 and the upper end of bearing 32b. 
Commutator shaft 52 rotates in a bearing 53 
mounted within casing 6, and extends Outwardly 
from said bearing through a circular opening 5 
formed in the side of casing 6, opening 54 being 
defined by an outwardly projecting annular flange 
55. Rotatably mounted on shaft 52, near the 
outer end thereof, is a brush carrying disc 5 of 
insulating material. This disc is received partial 
ly within the opening defined by flange 55, but 
has an outer flange or rim 58 immediately out 
side of flange 55 which is of slightly larger dian 
eter than the diameter of said flange, all as clear 
ly shown in Fig. 4. 
As stated in the preceding paragraph, disc 5 

is rotatably mounted on shaft 52. Means are 
then provided for quickly and conveniently 
clamping disc 57 to shaft 52 to rotate therewith. 
Fastened to the exterior surface of disc 58, as by 
screw 60, is a disc 6, said disc having a central 
circular opening 62 for passage of the flattened 
extremity 63 of shaft 52. Mounted on flattened 
shaft extremity 63 immediately adjacent shaft 
shoulders 64 and disposed within a counter-sink 
65 formed in the inner side of disc 6 is a clamp 
ing washer 67, which has a flattened opening 6 a. 
receiving the flattened shaft Section 63, and 
mounted on said shaft section 63 immediately 
adjacent the outer surface of disc 6 is a second 
clamping washer 68, also having a flattened shaft 
receiving opening 68a. Both washers 6 and 6 
are thus non-rotatably mounted on the shaft, 
whereas the opening 62 of disc 6 is of sufficient 
diameter that disc 6 is free to rotate on the shaft. 
A thumb nut 70 is then Screwed on the Screw 
threaded extremity of shaft 52, and the inner 
end of said nut 70 is adapted to engage washer 68 
and press it and disc 6 against washer 67 and 
shaft shoulder 64, thus clamping disc 6, and 
therefore also brush carrying disc 57, against ro 
tation on shaft 52. When it is desired to rotate 
disc 57 with reference to shaft 52, it is then only 
necessary to back off thumb nut 70 a fraction of 
a turn, which frees the brush carrier for rotative 
adjustment on the shaft. After such adjustment, 
which is made in the manner hereafter to be de 
scribed, a simple turn of nut 70 locks the brush 
cairier in synchronous starting position on its 
shaft 52. Since both washers 67 and 68 are pre 
vented from rotation on shaft 52, it is impossible 
to disturb the setting of disc 5 when tightening 
or loosening thumb nut 70. 
Mounted on insulating brush carrier 57 are 

two sets of brushes which are adapted to wipe on 
certain electrical contacts mounted on an insu 
lating commutator disc 75 mounted in the cas 
ing. This disc 75 also serves as a second bearing 
for shaft 52, and the sleeve 5 fa of gear 5 mount 
ed on shaft 52 comes against the inner surface 
of disc 5 and so holds shaft 52 against end play. 
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The pair of brushes 6 are set in such a position 
on brush carrier disc 57 as to wipe Over the 
stationary collector ring 77 on disc 75, while the 
three adjacent brushes 78 are set in such posi 
tion as to wipe Over the six stationary commu 
tator segments 79 on said disc. All five brushes 
76 and 78 are electrically interconnected by con 
ductive plate 80 with which the Sockets of the 
several brushes are in conductive engagement. 
The segment contacting brushes 8 are spaced 
So as to Span a distance somewhat less than the 
circumferential length of a segment, but so that 
the leading brush will move into engagement with 
the next segment very soon after the following 
brush has completely left engagement with the 
second segment behind. This will be readily un 
derstood from the consideration of Fig. 9. 

In the particular mechanism here illustrated 
as typical motor 24 is wound to rotate at a speed 
of 2160 revolutions per minute. Gears 26 and 
27 are then provided with 10 and 15 teeth re 
spectively so that shaft 28 rotates at 1440 revolu 
tions per minute. The ratio between worm 50 and 
worm wheel 5 is then made 18 to 1, so that com 
mutator or brush carrier shaft 52 rotates at 80 
revolutions per minute, which is the normal speed 
for a phonograph table for reproducing or record 
ling. 
The Sound recorder (or reproducer) machine 

84 (see Figs. 7 and 8) has a usual record table T 
which is driven at constant speed from a usual 
motor through a vertical drive shaft 85. A me 
chanical record disc R is shown on table T in Fig. 
7. The machine illustrated in Fig. 7 is shown 
without the usual feed-screw grooving device, 
and, in practice, unless such a device is provided, 
pre-grooved record banks will of course be used. 
A synchronizing commutator attachment 86, 

having a rotary brush carrier adapted to be syn 
chronized with the rotation of the camera attach 
ment brush carrier, is then provided and ar 
ranged to rotate in unison with record table T. 
Preferably, though not necessarily, this latter 
attachment is rested directly on record R. As 
shown in Fig. 8, attachment 86 includes an insul 
lating brush carrier 87, which is adapted to be 
removably Supported on record R, there being 
provided nears whereby the record and brush 
carrier are releasably held against relative rota 
tion and lateral displacement so that they re 
volve as one when the record table is rotated. 
For insance, brush carrier disc 87 is rigidly 
mounted on a central spindle 88 having a coaxial 
socket 89 which opens downwardly to take the 
end of drive shaft 85, the carrier being thereby 
centered on the record. Positioned pin 90 ex 
tends downwardly from the lower face of car 
rier 87 through record aperture 9 and into table 
aperture 92, and provides connective means 
whereby the carrier is driven by record rotation. 
It also prevents the record from changing its 
position on the turn table due to the drag of the 
recording stylus. 
The upper side of carrier disc 87 carries two sets 

of brushes 00 and 0 which may be similar to 
the sets of brushes 76 and 78 on the camera, at 
tachment brush carrier, and these brushes wipe 
on collector ring and commutator segment ele 
ments mounted on the lower side of an insulat 
ing commutator disc 04. Disc 04 has a central 
bore 05 which receives the reduced upper end O6 
of spindle 88, and has a central depending boss 
O which is engaged and supported by spindle 

shoulder 08, disc fo4 being mounted on re 
duced Spindle Section for free relative rotation 

3 
thereon. A flat headed screw to screwthreaded 
into the threaded bore of spindle section fos 
confines disc O4 in position on the spindle mem 
ber, in the manner clearly shown in the drawings, 
but does not bind disc 04 on the spindle. Com 
mutator disc O4 is mounted within a cap or 
shell f4, being secured thereto as by Screws 

4a, and this shell has a mounting, to be de 
tailed hereinafter, which prevents commutator 
disc iO4 from rotating with the brush carrier. 
Brushes 00 are set in such a position as to 

wipe over the stationary collector ring 5 which 
is mounted on the lower side of disc 04, while 
brushes 0 are set in such position as to wipe 
over the six stationary commutator segments 6 
mounted on the lower side of disc 04. The 
several brushes 00 and 0 are electrically in 
terconnected by a conductive plate it with 
which the sockets if 8 of the several brushes are 
in conductive engagement. The segment brushes 
fo are again spaced apart so as to Span a dis 
tance somewhat less than the circumferential 
length of a segment, but so that the leading 
brush will move into engagement with the next 
segment soon after the following brush has con- ; 
pletely left engagement with the second seg 
ment behind. 
The upper portion of cap or casing 86 is turned 

inwardly, and its upper edge defines an annular 
opening 20, said upper edge being received with 
in an annular groove 2 formed between upper 
and lower clamping plates 22 and 23, respec 
tively. These clamping plates are clamped to 
gether to secure the upper edge of casing 86 
tightly between them as by means of screws 24, 
and it will be evident that by loosening said screws 
the casing 86 may be rotatively adjusted with ref 
erence to plates 22 and 23. Plate 22 is formed 
on the lower portion of and integral with a 
mounting casting 25, to which is pivotally con 
nected, by means of horizontal pivot pin f26, 
a telescopic mounting arm 28, the rear end of 
said arm having a horizontal pivot mounting at 
29 on a suitable support 30 mounted on the 
sound recorder to one side of the record table. 
It will be evident that this support for the at 
tachment permits it to be raised bodily from the 
record table to change records, and when placed 
in position, with table drive shaft 85 received 
within socket 89 and registering pin 90 inserted 
in apertures 9 and 92, then rotation of record 
table T and record R will cause rotation of brush 
carrier 87, while the described mounting for the 
commutator disc 104 and its casing 25 prevents 
that portion of the unit from rotating with the 
record and brush carrier. 
I refer now to Fig. 11, which is a wiring circuit 

of the system. The camera attachment brush 
carrier driving motor is shown at 24 in Fig. 11, 
and a motor 32 is shown for the drive of the 
recorder turntable and hence of the recorder at 
tachment brush carrier. The commutators On 
the camera and recorder attachment have the 
same number of segments, in the present instance 
having six segments each. If the segments are 
numbered from 1 to 6 in the order of rotation, 
as they are in Fig. 11, then the correspondingly 
numbered segments are interconnected by the 
circuit wires 33. The brush system of each com 
mutator makes a connection between the collec 
tor ring and one or more of the commutator Seg 
ments. One side of the line is connected by lead 
34 directly to collector ring 5 of the recorder 
attachment. Recorder motor 32 is shown con 
nected by lead 35 with said lead 34, and by a 
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4. 
lead 36 which includes a switch S1 to the other 
side of the line. The latter side of the line is 
connected by a lead 37 to one Side of the cam 
era attachment commutator motor. 24, lead 3 
including a switch S, and the other side of motor 
24 is connected by a lead 38 to the collector ring 
77 of the camera attachment. Assuming first 
that the brush carriers 57 and 87 of the two com 
mutators are in such position that the segments 
contacting brushes 78 and of are in contact with 
their respective No. commutator SegmentS (aS 
shown in full lines on the camera attachment 
commutator and in dotted lines on the recorder 
attachment commutator in Fig. il), and aSSun 
ing further that all switches shown in Fig. 11 
are closed, there is a circuit formed from one side 
of the lines through lead 34 to collector ring f 5, 
and thence through brushes OO and 0 to the 
segment No. 1 of the recorder commutator, from 
segment through connecting wire 33 to seg 
ment f of the camera attachment commutator, 
thence through brushes 78 and 76 to collector 
ring TT, thence by way of lead 38 to camera at 
tachment motor 24, and from the other side of 
camera attachment notor 24 through Switch S 
and lead 37 to the other side of the line. With 
the parts in this position current will be supplied 
to camera attachment motor 24 that will cause 
it to run ahead, and if the recorder brush carrier 
is stationary, for instance if switch S1 is open and 
current is so cut off from recorder motor 32, 
motor 24 will run ahead just far enough to carry 
the brushes 8 of the camera attachment con 
mutator off of segment and onto Segment 2, 
when the notor circuit will be broken and the 
motor stopped. If, however, the recorder com 
mutator is also in motion, as by the circuit feed 
ing motor f32 being closed at Switch S1, brushes 
fC will arrive at the recorder commutator seg 
ment 2 at about the same time that camera at 
tachment brushes 8 arrive at their correspond 
ing segment 2, so that the motor circuit is then 
closed through those segments. It will be read 
ily understood how the motor circuit is thus kept 
closed continuously so long as the two brush car 
riel's rotate in unison. 
Camera attachment notor 24 is thus energized, 

when the recorder attachment brush carrier is 
rotated, through successive pairs of commutator 
segments f, 2, 3, etc., its energizing current being 
interrupted whenever it tends to run ahead. In 
order to prevent motor 24 and the camera at 
tachment brush carrier from lagging behind, mo 
tor 24 is preferably so designed as to have a con 
stant tendency to run ahead; and, having this 
tendency, and its current being interrupted 
whenever it does actually get ahead, there is 
positive assurance that the camera attachment 
motor 24 will run in synchronism with the opera 
tion of the recorder driving motor. And since 
motor 24 controls the speed of the camera mech 
anism, the camera and recorder are effectively 
interlocked to run in Synchronous relation with 
each other. 

It will be at once apparent that provision must 
be made so that the sound recorder and camera will 
not only run in Synchronism after being once start 
ed, but will start exactly together. For instance, 
if no provisions for starting together were made, 
the camera attachment motor would be energized 
whenever the recorder brush carrier reached a 
point to send current through the particular 
segment on which the camera attachment brushes 
then rested, and this might occur substantially 
at once, or just as likely not until nearly a revo 
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lution of the sound record had occurred. In the 
case of 80 revolutions per minute for the Sound 
record table and 90 feet per minute for the film, 
which is a common standard, there are eighteen 
picture frames per record revolution, and the 
film could accordingly start eighteen frames out 
of step with the sound record. This would ob 
viously be a fatal disability, and means are ac 
cordingly provided for simply and conveniently 
setting the brush carrier devices in a predeter 
mined synchronous starting position from which 
the camera and recorder always start together 
when the proper switches are operated. The Syn 
chronous starting position for the brushes is 
shown in the full lines of Fig. 11, the camera 
attachment brushes being in contact with a given 
segment, and therecorder attachmentbrushes being 
in contact with the segment which is electrically 
One step behind, as are contacts f of the camera 
Commutator and 6 of the recorder commutator in 
Fig. 11. The brushes being placed in this posi 
tion, with setting switch S closed and running 
Switch S1 (which energizes the recorder motor) 
Open, it will be obvious that no current will flow 
through the circuit that energizes motor 24; but 
when switch S1 is closed, motor 32 will start rotai. 
tion of brushes f6, which will at once contact the 
adjacent segment , and hence at once cause 
energization of motor 24 to start the camera. 
From the described starting position, therefore, 
the camera and recorder pick up and begin opera 
tion in proper synchronous relation when switch 
S1 is closed. 
To place the brush carriers in the described 

starting position, certain indexes are provided. 
As shown in Figs. 8 and 8a, the lower edge of 
commutator disc casing 4 is disposed adjacent 
brush carrier disc flange 87a, and said flange 87 a 
is provided with an index point 45 which is 
adapted to register with an index point 46 on the 
lower edge of casing 86 when the brush carrier 
and brushes of the recorder commutator are in 
the position relative to the comutator segments as 
illustrated in Fig. 11; while, the rim 58 of the 
brush carrier disc of the camera attachment is 
provided with an index point 47 which is adapted 
to register with an index point 48 on the flange 
54 of casing 6 when the brush carrier and 
brushes of the camera attachment commutator 
are in the position relative to the commutator 
Segments and to the recorder brush carrier as 
illustrated in Fig. 11. It will be noted that the 
characteristic of this indexed starting position 
is that the segment contacting brushes of the 
controlling unit (here the recorder) are in con 
tact with a segment which is electrically one step 
behind the segment contacted at that time by 
the segment contacting brushes of the other unit 
(here the camera and its attachment). 
In order to aline these pairs of index points, it 

is only necessary for the operator, in the case 
of the recorder, to turn the record table until the 
index points f45 and 46 register, and in the 
case of the camera attachment to loosen thumb 
screw 70 to free the brush carrier disc for rotative 
adjustment on its shaft 52, and then to grasp the 
brush carrier disc by its rim 58 and rotate it 
about shaft 52 until the index points 47 and 48 
are registered, after which screw 70 is retightened. 
The procedure for taking a talking picture is 

as follows: Switches S and S1 being open, a record 
blank R. is first placed on the record table of the 
recorder, and the recorder attachment then placed 
down on it, with its offset registering pin 90 in 
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Serted in aperture 9, which is provided in the 
record to one side of the usual central opening 
which receives the center drive Shaft of the table. 
The recorder is provided with the usual cutting 
stylus and Swinging Supporting arm, as indicated 
at 50 in Fig. 7. The record table is rotated until 
index points f45 and 46 are in register, and the 
cutting stylus is then lowered into engagement 
with the record at the beginning of the recording 
area. In the present instance, the recording 
Stylus may be considered as beginning to cut at 
the inside of the recording area, and Working out 
Wardly. Preferably, for reasons of practical con 
venience, though this is not essential, arrange 
ments are so made that the offset record aperture 
9 is located in a line With the record center and 
with the stylus when the index points are regis 
tered and the apparatus is ready to start. This 
will result in a record such as shown in Fig. 7a, 
where the beginning point 5 of the record groove 
is located in direct line with the two record aper 
tures. This relation is achieved by loosening 
screws 24 that clamp the commutator disc casing 

4 against rotation. With relation to mounting 
member 25, and then rotating casing 4 to a posi 
tion whereat registration of index points f45 and 
46 on it and on the brush carrier Will bring regis 

ter pin 9 and record disc aperture 90 into the 
line defined by the record center and the point 
5 at which the cutting stylus engages the record, 

or in other Words in line With the beginning point 
of the record grOOve, as shown in Fig. 7d. This 
rotatable adjustment of casing 4 on its mount 
ing being Once made when the machine is first 
assembled, no further adjustment of this kind is 
ordinarily ever required, and screws 24 may be 
permanently set up. ASSuming index points 45 
and 46 of the recorder attachment to have 
been registered and the cutting Stylus to have been 
lowered at the proper point, the next step is to 
set the camera attachment brush carrier, and this 
is done, as has previously been described, by first 
loosening thumb screw 70, then rotating carrier 
disc 57 manually to register index points 47 and 
48, and finally retightening screw 70. The sys 
tem is now in the condition indicated by the full 
line brush positions of Fig. 11, and the camera 
and recorder will pick up and run in step when 
switches S and S1 are subsequently closed. 

Preferably, the film in the camera is given Some 
index marking at the start of the picture. For 
instance, the camera being threaded with the 
film, a punch mark may be made in the film at 
a given distance back of the exposure aperture 
before the picture is taken, and this may be done 
with any convenient punch means, which is pref 
erably mounted permanently in the camera and 
operable from outside the camera case. Fig. 16 
is a detail view of such a device, 60 being the 
front wall of the camera, and 6 the Side Wall 
thereof, while the punch arm 62, having a sharp 
point 63 adapted to punch a small hole in a film 
F traveling downwardly back of Wall 60 toward 
the exposure aperture a given distance below, is 
pivotally mounted in side wall 6 and is oper 
able by a thumb piece 65 outside the side Wall. 
A torsion spring 66 normally holds the punch 
arm out of engagement with the film. 
The film being so marked, and the brush car 

riers of the two commutators being set in ac 
cordance with their indices, Switches S and S1 
are closed, in order, whereupon the camera, and 
recorder start as described and run in Synchro 
S. 
If it is desired that the usual spring motor of 
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the camera shall serve to drive the camera 
mechanism, under the control, of tourse, of syn 
chronizing System motor 24, its spring motor 
must of course be wound before operation be 
gins. In order to hold down the usual spring 
motor release button of the camera, indicated at 
f70, in Fig. 1, there is provided on standard 
and arm a having a thumb screw 7b which 
is adapted to engage button f 70 and hold it down 
in the Spring motor release, or “run' position. 0. 
(This release means, in the case of the usual 
Camera, must be held down to permit the camera 
to operate regardless of whether or not the usual 
Spring camera motor is utilized for the drive of 
the camera, as will be appreciated by those famil 
iar with cameras of the type in question). Thus 
by first Winding the Spring motor, and then set 
ting up Screw fib, the spring motor will be in 
condition to run ahead and drive the camera 
mechanism when permitted by rotation of its 
control motor 24. If, however, a motor 24 is 
chosen which is sufficiently powerful, it will drive 
the camera mechanism without assistance from 
the usual camera spring motor, and the latter 
need not be wound. It must be remembered, 
however, as explained above, that even in the 
latter case it is necessary to depress the Caea, 
release button To before the camera can be 
driven. 

In the form of the invention previously de 
Scribed, the commutator of the sound record ma 
chine was rested directly on the record disc. Fig. 
14 is a plan view of a sound record machine in 
Which the commutator is not placed on the rec 
Ord, but rather is mounted Separately but is 
drivingly connected thereto. The sound record 
machine is here indicated at 75, and is shown 
With a record table 76 having a usual center 
drive shaft 77, a record disc 78 being shown on 
the table. A tone arm i9 having a cutting 
Stylus 80 is shown in operative relation with the 
ecord, the stylus (or reproducer needle, as the 

case may be) engaging the beginning point of 
the record groove. To one side of table 76 is 
the commutator device, which is designated gen 
erally at 8. Fig. 15 shows the commutator de 
Vice in Section, mounted on its driving shaft 82. 
The device may be substantially the same as 
that shown on the camera attachment, involv 
ing a fixed, Segment-carrying commutator disc 
84, which rotatably receives the shaft 82, and 
having rotatably mounted thereon the brush car 
rier disc 85, clamping means 86 actuated by 
thumb Screw 87 serving to lock disc 84 to shaft 
82. Index points 90 and 9 are provided on 
the brush carrier disc and on stationary ring 92, 
respectively, and these index markings are so re 
lated that when in register the brushes of disc 84 
and the SegmentS mounted on the commutator 
are in the Synchronous starting positions such 
as illustrated in the full lines of Fig. 11. 
The drive shaft 7 of the record table is then 

drivingly connected with the commutator shaft 
82, and I have diagrammatically indicated such 
means in Fig. 14 as comprising a chain 94 con 
necting sprockets 95 and 96 on shaft TT and 
82, respectively. I have here chosen, though 
without intention of limiting the invention, to 
illustrate a case wherein the record table rotates 
at a speed less than that of the brush carrier; 
for instance, the record table of Fig. 14 may be 
considered as rotating at 33% revolutions per 
minute, whereas the brush carrier disc is to ro 
tate, as before, at 80 revolutions per minute. To 
accomplish this, the Sprockets 95 and 96 are 
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6 
made with diameters in the ratio of 12 to 5. 

It will now be evident that the Sound record 
machine may be Set by turning the record table 
until the cutting stylus engages the beginning 
point of the record groove, and then adjusting 
the rotatable brush carrier to bring index points 
f 90 and 9 f into register. The brush carriers of 
the sound record and picture machines will then 
be in the synchronous starting position of Fig. 11, 
and the sound record and film will start together 
and run in Synchronous relation. When the 
switches are closed. 
The foregoing describes the procedure and op 

eration in recording the Sound and taking the 
picture. In reproduction and projection the sys 
tem is substantially the same. In this case the 
record disc is placed on the record table of the 
same machine used in recording, or one similar, 
in exactly the same way, the commutator index 
marks are registered, and the reproducing needle 
engages the sound record at the beginning point 
of the record groove. The projector is equipped 
with a commutator having a rotatably adjustable 
brush carrier which, except for suitable me 
chanical changes, is just like that described for 
the camera attachment, and the projector Com 
mutator and brush carrier are wired just like the 
corresponding devices on the camera attachment. 
There is just one possible substantial difference 
between the camera and projector attachments, 
and that difference arises from the fact that the 
standard projector is ordinarily equipped with 
an electric motor which will serve as the con 
trolled motor 24 of the wiring System of Fig. 11, 
thus eliminating the necessity for providing a 
separate motor in the projector synchronizing 
attachment as is done in the camera attachment. 
It will of course be understood that in any case 
where the camera is provided with an electric 
drive motor, of sufficient power to assume the 
drive of the commutator attachment, the situa 
tion is the same as in the case of the projector, 
and a separate motor in the commutator attach 
ment will not be required. In threading the film 
in the projector, the punch mark on the film is 
noted and the film arranged with this mark the 
same distance back of the projection aperture in 
the projector as it was back of the exposure aper 
ture in the camera before the picture was taken. 
This may conveniently be done by providing an 
index mark in the projector a distance back of 
the projection aperture equal to the distance be 
tween the punch point and the exposure aper 
ture in the camera, and the film is accurately 
set by arranging it with its punch mark Opposite 
this index mark in the projector. This precau 
tion being taken, it will be assured that in pro 
jection, if the brush carriers on the reproducer 
and projector are set by their respective index 
marks, the picture and Sound records will start 
properly and run in Synchronism. 
I claim: 
1. The combination of a rotating sound record 

machine manually adjustable to place the record 
in a predetermined starting position, a kineto 
graph mechanism manually adjustable to place 
the film in starting position, an electric motor for 
driving the kinetograph mechanism, a rotatable 
Commutator mechanism drivingly connected with 
the kinetograph mechanism and manually rotat 
ably adjustable with reference to the kinetograph 
mechanism while the kinetograph mechanism is 
stationary, to take a predetermined marked start 
ing position, index means providing starting marks 
establishing the last named position, a rotatable 
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commutator mechanism drivingly connected with 
the rotating Sound record and arranged to take 
a given starting position relative to the marked 
starting position of the first named commutator 
mechanism when the sound record is rotated to 
its predetermined starting position, and elec 
trical connections between the two commutator 
mechanisms including a source of electricity and 
Said electric kinetograph motor. 

2. The combination of a rotating sound record 
machine manually adjustable to place the record 
in a predetermined starting position, a kineto 
graph mechanism manually adjustable to place 
the film in starting position, an electric motor for 
driving the kinetograph mechanism, a rotatable 
commutator mechanism drivingly connected with 
the kinetograph mechanism and manually rotat 
ably adjustable with reference to the kinetograph 
mechanism while the kinetograph mechanism is 
Stationary, to take a predetermined marked start 
ing position, index means providing starting marks 
stablishing the last named position, a rotatable 
commutator mechanism drivingly connected with 
the rotating Sound record and manually rotat 
ably adjustable with reference thereto to take a 
given starting position relative to the marked 
starting position of the first named commutator 
mechanism when the Sound record is rotated to its 
predetermined starting position, and electrical 
connections between the two commutator mecha 
nisms including a source of electricity and said 
electric kinetograph motor. 

3. The combination of a rotating sound record 
machine manually adjustable to place the record 
in a predetermined starting position, a kineto 
graph mechanism manually adjustable to place 
the film in starting position, an electric motor for 
driving the kinetograph mechanism, a com 
mutator mechanism comprising a plurality of 
Segments and a rotatable brush carrier provided 
With a brush adapted to contact successively with 
the commutator segments, a rotatable shaft on 
which said brush carrier is relatively rotatably 
mounted, quick release manual means for releas 
ably Setting said brush carrier in rotatably ad 
justed position on said shaft, means operatively 
Connecting said shaft to rotate with the kineto 
graph mechanism, a second commutator mecha 
nism comprising a plurality of segments and a 
rotatable brush carrier provided with a brush 
adapted to contact successively with the commu 
tator Segments, means operatively interconnecting 
Said brush carrier to rotate with the rotating 
Sound record, electric leads, connecting corre 
Sponding segments of the two commutators, an 
electric circuit, including a source of electricity 
and Said electric notor, connected between said 
two brushes, and index means associated with the 
two rotatable brush carriers establishing coordi 
nated Starting marks for said brush carriers. 

4. The combination of a rotating sound record 
machine manually adjustable to place the record 
in a predetermined starting position, a kineto 
graph mechanism manually adjustable to place 
the film in starting position, an electric motor 
for driving the kinetograph mechanism, a com 
mutator mechanism comprising a plurality of 
segments and a rotatable brush carrier provided 
with a brush adapted to contact successively with 
the commutator segments, a rotatable shaft on 
which said brush carrier is rotatably mounted, 
quick release manual means for releasably setting 
Said brush carrier in rotatably adjusted position 
On Said shaft, means operatively connecting said 
shaft to rotate with the kinetograph mechanism, 
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a second commutator mechanism comprising a 
plurality of segments and a rotatable brush car 
rier provided with a brush adapted to contact 
Successively with the commutator segments, a ro 
tatable shaft on which said brush carrier is ro 
tatably mounted, quick release manual means for 
releasably Setting said brush carrier in rotatably 
adjusted position on said shaft, means operatively 
interconnecting said last mentioned shaft to ro 
tate in a ratio other than one to one with the ro 
tating Sound record, electric leads connecting cor 
responding segments of the two commutators, an 
electric circuit, including a source of electricity 
and Said electric motor, connected between said 
two brushes, and index means associated with the 
two rotatable brush carriers establishing coordi 
nated starting marks for said brush carriers. 

5. In combination, a sound record machinehav 
ing a vertical drive shaft and a mechanical disk 

record turntable mounted thereon, a shaft jour 
nalled for rotation on said machine, an operative 
interconnection between the last mentioned shaft 
and the drive shaft of the turntable, said opera 
tive interconnection gearing said shafts together 
in a ratio other than one to one, a brush carrier 
disk mounted on said shaft near one end thereof, 

5 

a brush carried by said disk, a plurality of com- . 
mutator Segments adapted to be contacted by Said 
brush, manually releasable means for frictionally 
clamping said brush carrier on said shaft in ro 
tatably adjusted position thereon, and index 
marks, one on the brush carrier and one sta 
tionary with reference to the Sound record ma-. 
chine, placed to indicate when the brush is in 
contact with a given one of the commutator seg 
ments. 

SIDNEY A. MURDOCK. 
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