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UNITED STATES PATENT OFFICE. 
DANIEL HIGHAM, OF NEw York, N. Y. 

COMBINED PHONOGRAPH AND MovING-PICTURE APPARATUS. 

To all whom it may concern. 
Beit known that I, DANIEL HIGHAM, a 

citizen of the United States, and a resident 
of New York, in the county of New York 

5 and State of New York, have made a cer 
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tain new and useful Invention in Combined Phonograph and Moving Picture Appa 
ratus, of which the following is a descrip 
tion. 
This invention relates to apparatus by 

means of which a series of moving pictures 
are exhibited upon a screen or otherwise, 
this visual record being accompanied by the 
record of the sounds appropriate thereto, 
delivered in exact synchronism, each Sound 
with the picture to which it belongs. The 
principal objects of the invention are to in 
prove the construction of apparatus of the 
above named character and to provide an 
improved method of securing an allinement 
of the moving picture and sound records 
for synchronous operation, the improved 
apparatus being alone claimed in this appli 
cation. - 

In accordance with my, invention, the sound reproducing means is arranged to be 
operated at will with or independently of 
the motion picture apparatus, suitable means 
being provided for connecting said sound 
reproducing means for synchronous opera 
tion with the moving picture apparatus at 
the proper moment for securing an aline 
ment of the moving picture and Sound 
records. The sound record is preferably 
E. with a mark or index which can. 
e readily identified with a view on the mov 

ing picture record or film so that by this 
means, the sound record may be set into 
such a position on its support that by start 
ing the rotation or movement of the latter, 
E. a clutch or other starting means, when 
the said view is exhibited, analinement be 
tween the two records is obtained. In prac 
tice, I have found that if the motor or other 
operating means for the reproducing mecha 
nism is positively or unyieldably connected 
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with the said mechanism, the latter starts 
so suddenly upon the throwing in of the 
clutch or starting means as to frequently 
cause the reproducer to jump out of the 
record groove or from one groove to an 
other; so that a proper alinement of the two 
records is not obtained. In order to obviate 
this objection, I place a yielding connection 
between the motive means and the record 

Specification of Letters Patent. Patented May 22, 1917. 
Application filed May 17, 1912. Serial No. 897,839. 

Support of the sound reproducing appa 
ratus; whereby the sound record support is 
caused to start into rotation gradually at 
the operation of the clutch or other starting 
means. In order to always produce an ex 
act alinement of the sound and picture rec 
ords, the time taken to throw the sound re 
producing means into operation upon the 
appearance of the proper view must be sub 
stantially constant. Because, however, of 
differences in personal equation' involving 
different speeds of operation for different 
operators, the time taken by different oper 
ators to shift the ordinary manually mov 
able clutch for starting the rotation of the 
sound record support varies considerably; 
and this form of clutch is, therefore, not sufficiently accurate in its operation for use 
with devices of the class in question. In 
order to overcome this last named objection, 

provide for the automatic operation of 
the clutch by means, such as a spring, which 
is capable of always performing the de 
sired operation in a fixed time. A manually 
releasable latch may be employed to resist 
operation of the clutch actuating mecha 
ISI. 

According to the improved process form 
ing a part of my invention, a combined 
aural and visual signal is produced, as by 
the striking of a bell, and recorded on the 
original sound record and moving picture 
negative. After this, without stopping the 
Sound recording apparatus and the moving 
picture camera, which are connected for 
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Synchronous operation, the sounds and views . 
which are to appear on the final records 
are recorded. The portion of the moving 
picture record or film containing the view 
or views showing the production of the 
alining signal is then removed, being pref 
erably replaced by a section of film con 
taining a title or other inscription, the 
sound record being provided with a mark or 
index to denote the point thereof corre 
sponding with the first view following said 
new section of film. A positive having been 
made from the moving picture negative, the 
Sound record is set with the point corre 
sponding to the said view under the stylus 
of the sound reproducing apparatus; so that 
when in exhibiting said positive, the above 
named view is exhibited by the moving pic 
ture apparatus, the phonograph may be 
started in exact alinement with the moving 
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5 clearly understood, attention is hereb 
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picture apparatus. Other features of my in 
vention will appear more fully in the foll 
lowing specification and appended claims. 

In order that my invention may be g 
rected to the accompanying drawings form 
ing a part of this specification and in 
which 

Figure 1 is a view, partly in front eleva 
bodying my improvements; 

Fig. 1" is a cross section taken on line a-a 
of Fig. 1. 

Fig. 2 is a fragmentary plan view show 
5 ing a detail of construction; 

Fig. 3 is a view taken on line A-A of 
Fig.1, and looking in the direction of the 
arrow; Fig. 4 is a diagrammatic side view show 

0 ing the moving picture and phonographic 
apparatus connected together for synchro 
nous operation; 

Fig. 5 is a face view of section of nega 
tive film containing views showing the 

5 striking of a bell to produce the signal 
through which the subsequent alinement of 
the moving picture and phonograph records 
is obtained; Fig. 6 is a corresponding view of the posi 

0 tive made from the film shown in Fig. 5, and arranged for use in carrying on my im 
proved process; and 

Fig. 7 is a side elevation of a sound rec 
ord designed for reproduction in accordance 

5 with my improved process. 
In all of the views like parts are desig 

nated by the same reference numerals. Referring to the drawings, the phono 
graph shown is of the type in which a cylin 
drical record carrying mandrel or support is 
fed axially past a stylus which is in contact 
with the record surface. The base' plate 1 
has secured to it or formed axially therewith 
the yoke or arch 2 by which the sound box 3 

5 is carried. The sound box is provided with 
a stylus 4, which is shown in Fig. 1 as co 
operating with a record 5 mounted upon the 
mandrel 6, the latter being secured to and 
carried by a sleeve 7, which is rotatably 
mounted in uprights 8 and 9 on the travel 
ing carriage 10. The traveling carriage, 
carrying therewith mandrel 6 and sleeve 7, 
is adapted to travel along guide rods, one of 
which is shown at 11 in Fig. 1 and the other 
of which (not shown) is arranged in the 
rear of the rod 11 and parallel therewith. 
The rod 11 is mounted in brackets 12 and 12 
rising from the base plate 1. The sleeve 7 
is formed on its bore with a keyway 7 which 
is engaged by a key or spline 13 on the drive 
shaft 13 adjacent the right hand end there 
of, the left hand end of the drive shaft be 
ing rotatably supported in an upright 14 on 
the base plate 1. In order to produce the 

5 proper feeding or movement of the carriage 

O 

tion, and partly in section, of apparatus em 
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10 and the record support upon the rotation 
of the shaft 13, the following means are 
provided. Sleeve 7 has secured thereto a 
gear 15 which operates a gear 16, the said 
gears being carried by the traveling car 
riage 10. e gear 16 is fast on the feed 
screw 17 which is carried by the traveling 
carriage 10. A nut 18 carried by the sta 
tionary frame of the phonograph engages 
with the feed screw 17. It will be evident 
that upon rotation of the shaft 13, the man 
drel 6 will be rotated; and by means of the 
ear train including the gears 15 and 16, the 
eed screw 17 will be rotated and the trav 
eling carriage with the mandrel and record 
thereon carried or fed past the stylus 4. So 
much of the construction of the phonograph 
as specifically described above is disclosed in 
my application, Serial No. 488,078 filed 
April 5, 1909, and does not form a part of 
the present invention. 
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My phonographic apparatus comprises the '. 
following improvements: A short shaft 19 
is supported in a bearing 20 on the base plate 
pf the phonograph and is arranged in alline 
ment with the shaft 13. The shaft 19 car 
ries a friction member 21 which is provided 
with a hub-like portion mounted on the said 
shaft and also with a flange extending out 
wardly of the latter. Upon the hub of the 
member 21 is rotatably mounted a drive pull 
ley 22 which is held in frictional engagement 
with the flange of member 21, as by springs 
23. A collar 24 is mounted on the end of 
the member 21 opposite that carrying the 
friction flange and serves to limit axial 
movement of the drive pulley 22, a pin or 
equivalent means 25 passing diametrically 
through the collar 24, the hub of the mem 
ber 21 and the shaft 19, and thereby serv 
ing both to hold the said collar against 
movement on the member 21 and to secure 
both of these members to the shaft 19. Driv 
ing pulley 22 is driven, as by a belt 26, from 
a pulley 27 connected with a motor (not 
shown). The shaft 19 is provided at its end 
adjacent the shaft 13 with an enlarged 
toothed portion 28 so that it is adapted to 
be connected with or disconnected from the 
shaft 13 by a clutch 29 having a toothed face 
adapted for engagement with the toothed 
face of the enlargement 28. By the provi 
sion of the frictional connection between the 
pulley 22 and the member 21, the shaft 13, 
the mandrel, and the record thereon are per 
mitted to start gradually into rotation upon 
the throwing in of the clutch 29 regardless 
of the comparatively high speed of the pull 
ley 22, this gradual rotation being insured 
by the momentum of the record support and 
feeding mechanism as well as by the fric 
tion of the stylus 4 on the record 5. Thé 
clutch 19 may be moved into or out of clutching engagement with the enlargement 
28 by means of an arm 30 pivoted at 31 and 
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1226,888 
carrying at its upper end a pin 32 which en 
gages with the reduced portion 33 of the 
clutch member 29. Arm 30 has secured to 
the lower end thereof, as by the pivotal con 
nection 34, a link 35 which is pivotally con 
nected at its opposite end, as at 36, with a 
lever 37, the latter being pivotally supported 
from the base plate 1 for movement about a vertical axis. 
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- As stated above, I prefer to operate the clutch 29 automatically, as by a 
spring. I accordingly provide a tension 
spring 38 connected at its ends respectively 
to the base plate of the phonograph and to 
one end of the lever 37, as clearly shown in 
Fig. 2. In order to resist the operation 
of the clutch by the spring 38 and to cause 
the clutch to be held out of engagement with 
the member 28, I provide a latch lever 39 
pivoted, as at 40 to a lug 41 projecting be 
low the bed plate 1 and secured thereto. 
The lever 39, as shown in Fig. 1, is provided 
with a notch adapted to receive/the forward 
end of the lever 37 and to prevent rotation 
of the latter by the spring 38. The latch 
39 may be released from the lever 37 by de pressing a member 42 projecting above the 
base plate 1 and pivoted, as at 43, to the end 
of the latch opposite that adapted for en 
gagement with the lever 37. The numeral 
44 designates a button or finger piece se 
cured to the top of the member 42 to facili 
tate the manual operation thereof, and the 
numeral 45 designates a compression Spring 
adapted to hold or return the member 42 to 
its raised position and to normally hold the 
latch in engagement with the lever 37. It 
will be seen that a very slight depression of 
the member 42 will cause the lever 37 to be 
released from the latch 39 and permit the 
spring 38 to cause the clutch to be thrown 
into engagement with the member 28. It 
will furthermore be seen that the time taken 
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for throwing in the clutch is practically in 
dependent of the speed or “personal equa 
tion' of the operator. A member 46 pro 
vided with a knurled head and secured to 
the pivot of the member 37 permits the 
manual adjustment of the lever 37 into 
latching engagement with the member 39. 

Referring to Fig. 4, the numeral 47 repre 
sents a moving picture apparatus as a whole 
and the numeral 48 a phonographic appara 
tus, the latter being arranged behind a screen 
A upon which the pictures from the appara 
tus 47 are adapted to be projected, the ap 
paratus 47 and 48 being connected for 
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synchronous operation. Various kinds of 
synchronizing apparatus such as that dis 
closed and claimed in my application, Serial 
No. 461,869, filed November 10, 1908, may be employed, the apparatus shown comprising 
a flexible member 49 passing over a pulley 
50, secured to the shaft 19 (see Fig. 1) of the 
phonographic apparatus, as by a screw 51 
(see Fig.1), this member 49 being connect 

3. 

ed with the moving picture apparatus 4 to 
cause the operation of the latter in synchro 
nism with the phonograph. 
In accordance with my invention, a start 

ing point for alining the picture and sound 
records for future use is made in the follow 
ing way. After a moving picture camera 
and a recording phonograph have been ar 
ranged for simultaneously and synchro 
nously taking a suitable record, such as that produced by a person singing and dancing, 
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the apparatus is started into operation, a 
person comes on the stage and strikes a bell 
or equivalent means with a hammer or in any 
other suitable way makes a distinctive sound 
which can readily be identified with a pic 
ture or view of momentary duration, the 
sound and view being simultaneously re 
corded by the phonograph and the camera 
respectively. After this, without stopping 
the recording apparatus, the song and dance 
or other matter to be recorded are pro 
duced and the combined phonographic and 

80 

85 

moving picture records made. A devel 
oped moving picture film or negative made 
in this way is shown in Fig. 5, the 
fifth picture from the bottom showing a 
hammer 53 or other suitable striker in en 
gagement with a bell 54. After develop 
ment of the original film, the pictures show 
ing the striking of the bell are preferably 
removed, being foreign to the subject matter 
of the remainder of the record. Preferably 
a new section of film containing a title or 
other suitable inscription is cemented or 
otherwise secured to the film 52 in place of 
the removed portion. In practice I remove 
about the first ten pictures on the original 
film, but it is obvious that the number of 
pictures removed depends upon the nature 
of the signal and the visual record made 
thereof. It is also obvious that the strip of 
film replacing the removed section need not 
be of exactly the same length as the latter; 
and in practice, the portion of the film con 
taining the title is commonly made from fif 
teen to twenty feet long for ordinary mov 
ing picture film. Positives are now made 
from the negative by any suitable process, 
one of these positives being shown in Fig. 6. 
The title having been secured to the nega 
tive, these positives may obviously be made 
in one continuous strip free from joints. 
The phonograph record made as described 

above will have a series of undulations 55 
(see Fig. 7) formed by the sound emitted 
when the bell represented at 54 is struck by 
the hammer. As the length of the portion of 
film from the view showing the striking of 
the bell to the first of the original views re 
tained in the positive is known, the length 
of the sound record impression from the un 
dulations 55 to the point corresponding with 
the first picture following the title in the 
positive picture film can readily be deter 
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mined. This having been determined, a 
mark or index 56 is placed at the periphery 
of the sound record to indicate the proper 
angular position of the sound record with 
respect to the reproducer stylus when the 
sound reproducing mechanism is arranged . 
for reproducing the sound or sounds corre 
sponding to the last named view. This mark 
is preferably arranged to be placed in aline 
ment with the reproducer stylus in placing 
the reproducing mechanism is starting posi 
tion. As shown in Fig. 7, the mark 56 is 
placed in alinement with the end of the 
series of undulations 55, the correct position 
of the reproducing stylus in this instance, 
for the beginning of the sound reproduction 
being shown in dotted lines at 57 one revolu 
tion in advance of the said undulations. 

In reproducing the combined record with 
my improved apparatus, the clutch 29 is set 
to disengage the shaft 13 from the driving 
pulley 22. The phonograph record 5, or a 
duplicate made thereof by any well known 
process is placed upon the mandrel 6 with the reproducing stylus engaging the beginning 
of the record groove; and the record is then 
manually rotated until the sound or sounds corresponding to the original alining signal 
are heard. After this, the record is rotated 
the necessary amount for bringing the re 
producer stylus to starting position, this posi 
tion being accurately obtained by bringing 
the mark 56 into alinement with the repro 
ducing stylus. The positive film is then ex 
hibited, beginning with the title, by means 
of the moving picture projecting or exhibit 
ing apparatus 4; and when the first picture 
following the title or inscription is exhibited, 
the operator presses the finger piece 44 to 
release the catch 39 and permit the spring 
38 to cause the clutch 29 to be thrown in 
engagement with the member 28. In this 
way, an exact alinement of the moving pic 
ture and sound records is obtained; and by 
means of the synchronizing connection be 
tween the phonographic and moving picture 
apparatus the two records may be repro 
duced in synchronism. 

It is obvious that various changes may be 
made in the details of construction of the 
apparatus shown, and in the exact particu 
lars of the method described without de 
parting from the spirit of my invention. 
Having now described my invention, what 

I claim and desire to protect by Letters Pat 
ent of the United States is as follows:- 

1. In a device of the class described, the 
combination of a rotatable support, driving 
means, power transmitting means connected with said driving means and comprising a 
plurality of yieldably connected members, 
and means for operatively connecting said 
power transmitting means to or for discon 
necting the same from said support, sub 
stantially as described. 

1226,888 
2. In a device of the class described, the 

combination of a rotatable record support, 
a shaft connected therewith for rotating the same, driving means, power transmitting 
means connected with said driving means 
and comprising a plurality of yieldably con 
nected members, and means for operatively connecting said power transmitting means 
to or for disconnecting the same from said 
shaft, substantially as described. 

3. in a device of the class described, the 
combination of a rotatable record support, a 
shaft connected therewith for rotating the same driving means including a pivoted 
member, power transmitting means connect 
ed with said driving means and comprising a 
plurality of yieldingly and frictionally con 
nected members, and means for operatively connecting said power transmitting means 
to or for disconnecting the same from said 
shaft, substantially as described. 

4. In a device of the class described, the 
combination of a rotatable record support, a 
shaft connected therewith for rotating the Same, driving means, power transmitting 
means connected with said driving means 
and comprising a plurality of yieldably con 
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nected members, and a clutch for operatively. 
connecting said power transmitting means to 
or for disconnecting the same from said 
shaft, substantially as described. 

5. In a device of the class described, the 
combination of a rotatable record support, 
a shaft connected therewith for rotating the 
same, driving means, power transmitting 
means connected with said driving means 
and comprising a plurality of yieldably and 
frictionally connected members, and a clutch 
for operatively connecting said power trans 
mitting means to or for disconnecting the 
same from said shaft, substantially as de 
scribed. 

6. In a device of the class described, the 
combination of a rotatable record support, 
a shaft connected therewith for rotating the 
same, driving means, power transmitting 
means comprising a plurality of yieldably 
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connected members, one of which is con 
nected with said shaft, and the other with 
said driving means, and a driving member 
connected for synchronous rotation with 
said shaft, substantially as described. 

7. In a device of the class described, the 
combination of a rotatable record support, 
a shaft connected therewith for rotating the 
same, driving means, power transmittin 
means comprising a plurality of yieldably 
connected members, one of which is connect 
ed with said driving means, means for op 
eratively connecting the other of said i. 
ably connected members to or for discon 
necting the same from said shaft, and driv 
ing means connected for synchronous rota 
tion with said last named member, substan 
tially as described. 
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8. In a device of the class described, the 
combination of a rotatable record support, 
a shaft connected therewith for rotating 
the same, driving, means, power transmit 
ting means comprising a plurality of fric 
tionally connected members, one of which 
is connected with said driving means, means 
for operatively connecting the other of said 
frictionally connected members to or for 
disconnecting the same from said shaft, and 
driving means connected for synchronous 
rotation with said last named member, sub 
stantially as described. 

9. In a device of the class described, the 
combination with a driving member, a 
driven member, and means adapted to op 
eratively connect said members, of auto 
matic means for moving said connecting 
means, into operative position, spring op 
erated means for holding said moving means 
inoperative, means for releasing said hold 
ing means, and means for moving said au 
tomatic means into operative relation to 

25 
said holding means, substantially as de 
scribed. 

10. In a device of the class described, the 
combination of a driving member, a driven 
member, and means adapted to operatively 
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connect said members, of automatic means 
for operating said connecting means, said 
automatic means comprising a plurality of 
levers, a link connecting said levers, and a 
spring for moving said link and levers, 
means for holding said automatic means in 
operative, and means for releasing said hold 
ing means, substantially as described. 

11. In a device of the class described, the 
combination with a driving member, a 
driven member, and means adapted to op 
eratively connect said members, of auto 
matic means for moving said connecting 
means into operative position, means for 
holding said moving means inoperative, 
means for releasing said holding means, and 

5 

pivoted means for moving said automatic 
means into operative relation to said holding 
means, substantially as described. 

12. In a device of the class described, the 
combination with a driving member, a 
driven member, and means adapted to op 
eratively connect said members, of auto 
matic means for moving said connecting 
means into operative position, spring oper 
ated means for holding said moving means 
inoperative, means for releasing said hold 
ing means, and pivoted means for moving 
said automatic means into operative relation 
to said holding means, substantially as de 
scribed. 

13. In a device of the class described, the 
combination with a driving member, a 
driven member, and means adapted to op 
eratively connect said members, of auto 
matic means comprising a spring pressed 
lever for operating said connecting means, 
a latch for holding said automatic means in 
operative, and means for shifting said lever 
to move said automatic means into opera 
tive relation to said holding means, sub 
stantially as described. 

14. In a device of the class described, the 
combination of a rotatable support, driving 
means, power transmitting means compris 
ing a plurality of yieldably connected mem 
bers, one of which is connected with said 
driving means, means for operatively con 
necting, the other of said yieldably connect 
ed members to or for disconnecting the same 
from said support, and driving means con 
nected for synchronous rotation with said 
last named member, substantially as de 
scribed. 
This specification signed and witnessed 

this 15th day of May 1912. 
DANIEL HIGHAM. 

Witnesses: 
FREDERICK BACH MANN, 
ANNA. R. KEHM. 
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