
CROOKS, 
MEANS FOR REGULATING THE RELATIVE SPEED OF OPERATION OF REPRODUCING MACEINES, 

J. 

APPLICATI0N FILEID JUNIE 14, 1910, 

1,057,332. 

2 

? 

% 

INVENTOR 

6% ?zzzzzzzzzzzzzzzzzzzzzzzz 
WITNESSES 

    

  

  

  

  

  

  

  

  

  

  

  



J. W. CROOKS, 
MEANS FOR REGULATING THE RELATIVE SPEED OF OPERATION OF REPRODUCING MACHINES, 

APPLICATI0N FILEID JUNIE 14, 1910, 

Patented Mar, 25, 1913. 1,057,332. 
3 SBIEETS-SBEET 2. 

??? " 
RNEYS 

NWENTOR 

F-~~~~"; 

? ? ? ? ????? 

)??????t( e. eld) W 

WITNESSES; 

é, 

  

  

  

    

  

  

  

  

  



J. W., CROOKS, 
MEANS FOR REGULATING THE RELATIWE SPEED OF OPERATION OF REPRODUCING MACHINES, 

APPLIGATI0N FILED JUNIE 4, l9l0. 

1,057,332. Patented Mar, 25, 1913. 
3 SEEETS-SHEET 3. 

WITNESSES INVENTOR 

  

  





O 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

85 

chamber 31 and t 

2 

going that the speed of the motor determines 
the speed of movement of the record strip, 
and that hence by a proper regulating of 
the motor synchronization may be obtained 
between the musical sounds produced by the 
two instruments. 
The motor 16 which is a well known type 

of air motor used in piano players, is op 
erated by atmospheric pressure made effec 
tive by the exhaustion of air from the mo 
tor through a conduit 20 to the chamber 21, 
thence through a valve controlled opening 
22 and through a channel 23 into a chamber 
24, thence past the ordinary tempo regulating 
valve 25 into another chamber 26, and thence 
through a conduit 27 to the said exhaust 
chamber 17. The opening and closing of the 
tempo - valve 25 by manipulation of the le 
ver 28, regulates the tempo or speed of the 
motor for ordinary purposes, under the will 
of the operator, as will be well understood. 
Because of the restricted passage past the 
valve 25, it will follow that the air in the 
chamber 26 will be at a lower pressure than 
that in the chamber 24. It will also follow, 
therefore, that if an additional passage be 
opened between the motor chamber 21 and 
the chamber 26 a greater amount of air will 
be allowed to flow to the chamber 26 in a 
given time and the movement of the motor 
will be accelerated. For the purpose of ac 
complishing this at the required time I pro 
vide a by-pass from the chamber 26 to the 
chamber 21 including a passage 29 con 
trolled by a valve 30 between the chamber 
26 and a chamber 31, and a passage 32 con 
trolled by a valve 33 between the said cham 
ber 31 and the chamber 21. When these two 
valves are opened air will flow from the 
channel 20 through the passage 32 to the 

Fi: through the passage 
29 to the chamber 26.in addition to flowing 
through the channels 22-23 to the cham 
ber 24 and past the valve 25 to the cham 
ber 26. . 

In addition to the foregoing I have pro 
vided a valve 34 for closing at will the pas 
sage 22 whereby communication can be en 
tirely cut off between the chamber 26 and 
the chamber 21, the operation of the said 
valve serving also to positively close the 
valve 30 whereby all communication is then 
closed between the chambers 21 and 26 and 
the motor thereby caused to stop. These 
various valves are operated by the following 
means and in the following manner: Inter 
mediate the sound reproducing machine 10 
and the motor 16 is a pneumatic devicèdes 
ignated, as a whole, by the reference charac 
ter 35. This device includes a low pressure 
chamber 36 in open communication with the 
exhaust chamber 17, two chambers 37 and 
38 leading thereto through valve controlled openings 39-40 respectively, a pneumatic 
operating member 41 in communication with 
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the chamber 37, a pneumatic operating 
member 42 in communication with the 
chamber 38, a rocker 43 between the two 
said pneumatic operating members, and a 
valve 44 carried by the said rocker and ar 
ranged to control admission of atmospheric 
air into a conduit 45 leading to an operating 
chamber 46 for the said valve 33. The 
openings 39 and 40 to the chamber 36 in the 
pneumatic device 35 are provided with 
valves 47 and 48 respectively, each provided 
with an operating element 49-50 respec 
tively, the latter forming a movable wall for 
a chamber 51, and the latter a movable wall 
for a chamber 52. The chamber 51 is pro 
vided with a conduit 53, the opposite end of 
which is carried by a part 54 supported 
upon, and movable with, the tone arm 13 
of the sound reproducing machine, the ex 
tremity thereof being provided with a valve 
55 normally closing the same against the ad 
mission of atmospheric air, while the cham 
ber 52 is provided with a conduit 56 which 
leads to an opening 57 in the tracker board 
18 and arranged to register at the proper 
times with suitable openings 58 in the trav 
eling record strip 19 of the piano player. 
The valve 55 for the conduit 53 has a fin 

ger adapted for co-action with controlling 
elements in the form of pins or projections 
59, which, in the example of my invention 
shown in Fig. 1, are carried by the record 
disk 11 of the sound reproducing machine, 
being arranged to project downward from 
the under side thereof. The upper side of 
the disk 11 is also, in the example of my in 
vention shown in Fig. 1, provided with con 
trolling elements in the form of upwardly 
projecting pins or projections 60, conven 
iently located upon the central portion of the 
disk in the part thereof not ordinarily oc 
cupied by the sound groove, the said pins or 
projections 60 being arranged for engage 
ment with the operating arm of a valve 61 
carried by the tone arm, the said valve being 
arranged to normally close an opening in 
the extremity of a conduit 62 which leads to 
an operating chamber 63 of the motor 16. 
This operating chamber has a movable wall 
constituting an operating member for the 
part carrying the valve 34 of the motor, as 
will be well understood by reference to Fig. 
1 of the drawings. 
The operation is as follows: The motors 

of the sound reproducing machine and of 
the piano player being set into motion, the 
performance of the sound reproducing ma 
chine and of the accompaniment, commences. 
The tempo of the motor is regulated by 
hand, as is usual, by manipulation of the 
lever 28 or in any other manner desired, to 
cause the traveling strip 19 to travel at ap 
proximately the proper rate of speed with 
respect to the rate of movement of the rec 
ord disk 11. Preferably the motor 16 is 
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regulated so that it will tend to run slightly 
slower than that required so that the ac 
companiment will tend to follow the rendi 
tion of the melody. At predetermined 
points, which are determined when the rec 
ord 11 is being originally produced, the pins 
59, properly disposed upon the disk, engage 
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the finger of the valve 55. Directly a pin so engages the valve atmospheric air is 
vented into the chamber 51, the valve 47 is 
thereupon operated by reason of the in 
creased pressure of air in the chamber 51, 
and the pneumatic device 41 being open to 
the low pressure chamber 36, atmospheric 
air will operate to quickly depress the device 
and thereby to reverse the position of the 
rocker 43. This will open the valve 44 and 
vent air through the conduit 45 into the op 
erating chamber 46 whereupon the valve 33 
will be opened, thus opening the connection 
between the chambers 21 and 31. The mo 
mentary increase of pressure, in the cham 
ber 31 will cause the valve 30 to be opened, 
thereby establishing the branch 'passage 
from the motor through the chambers 21 
and 31 to the chamber 26, augmenting the 
amount of air which can be drawn through 
the motor via the chamber 21, the passages 
22-23 and the chamber 24. The motor 
will immediately increase considerably in 
speed thereby causing the strip to catch up 
to the disk, bringing it again into registry 
therewith. Directly it is in register an 
opening 58 in the record strip, properly po 

? upon the said strip with respect to 
position in the sound 

groove of the disk 11 will come into register 
with the opening 57 in the tracker board 18. 
to thereby vent air through the conduit 56 
into the chamber 52. This will effect the 

rectly by the record disk but may be other 
air from the chamber 38 to the chamber 36 
and causing the operation of the pneumatic 
device 42, the effect of which will be to re 

sitione 
a predetermined 

operation of the valve 48 thereby venting 

turn the rocker 43 to its normal position, 
closing the valve 44, the result of which will 
be that the valves 33 and 30 will again re 
turn to their seats and the motor will re 
sume its normal speed of operation as be 
fore. From the foregoing it will be seen 
that by so arranging that the record strip 
shall tend to lag behind, it may be again 
brought into synchronism with the sound 
producer at ????ü: all along the strip, such for instance, as at the begin 
ning of each phrase of the melody produced 
in the sound reproducing machine. Now 
supposing a retardation is required, due to 
a pause or the like in the melody reproduc 
tion-in such case one of the upper pins 60, 
properly positioned upon the disk, will en 
gage the valve 61 to vent air through the 
conduit 62 into the chamber 63. The effect 
of this will be to instantly close the valve 
34, thereby closing the passage 22 and stop 

ping the motor. Should the valve 30 be 
open at the moment this valve 34 is closed, 
the said valve 30 will also be closed, the 
same being effected by the engagement of 
the arm which carries the valve 34 with an 
upwardly extending stem of the valve 30. 
The motor will be stopped for so long a 
time as the valve 61 is open and hence the 
pins or pegs. 60 may be made of sufficient 
length to keep the motor closed for the de 
sired length of time, or a succession of pins, 
one immediately behind the other, may be 
employed, such as will open the valve 6 a. 
number of times in quick succession. This 
may be done so quickly that the valve 34 
will hardly have time to respond due to the 
fact that it will take an appreciable length 
of time for the air which has been vented 
into the conduit 62 and the chamber 63 
from being exhausted therefrom, it being 
understood that the usual venting or bleed 
passages 64 are employed around the several 
pneumatic operating means for equalizing 
the pressure after an operation thereof. 
By placing a succession of the pegs 60 a lit 
tle farther apart the motor may be allowed 
to progress a little at a time, thereby pro 
ducing a perfect retardation so that by the 
joint operation of the upper and lower pegs 
or projections upon the disk 11 a perfect 
control of the motor may be obtained so as 
to keep the accompaniment in its proper re 
lation at all points with the production of 
the melody. 

It will, of course, be understood that the 
foregoing is but one example of the spe 
cific mechanism which I may employ, and it 
will also be understood that it is by no means 
necessary that the pins or pegs 59-60 or 
other controlling elements be carried di 
wise disposed. In Fig. 2 I have shown the 
pins or pegs disposed upon an independent 
disk 65 mounted to rotate with the record 
disk which in this figure is designated by 
the reference character 66. Again, in Figs. 
4 and 5 I have shown the pins or projections 
59-60 as mounted upon a stationary strip 
67, the valves being carried by an arm 68 
which is connected by suitable gearing 74 with the tone arm is. Conveniently the 
arm 68 may be longer than the tone arm 13, 
and the gearing may be such as to increase 
the rate of speed of the arm 68 with respect 
to that of the tone arm 13, whereby the de 
sired movement may be obtained. 
In Fig. 3 I have shown a sound reproduc 

ing record 69 of cylindrical form. the same 
being provided with an extension 70, the in 
terior and exterior walls thereof carrying 
the pins or projections 59-60, as will be 
well understood. In this case the valves 
55-61 are carried by arms 71-72 arranged 
to move longitudinally with the arm 73 
which carries the sound box 15. It will, of 
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What I claim is: 

course, be understood that the conduits 
which connect with the moving portions, 
will have flexible portions or other means by 
which the desired relative movements will be permitted. 

1. The combination with two non-syn 
chronized independently, operating repro 
ducing machines, of regulating means for 
increasing and decreasing the speed of 
operation of one of the machines with rela 
tion to the other, the other, said machine having controlling means for controlling 
the operation of the said regulating means. 

2. The combination with two reproducing 
machines each including a movable record, of regulating means for arbitrarily increas: 

20 

25 

ing and decreasing the speed of movement 
of the record of one of the said reproducing 
machines, without any necessary corre 
sponding increase or decrease of speed of 
movement of the record of the other said re 
producing machine, the other said machine 
having controlling means including ele 
ments located at predetermined points, at 
arbitrarily varying distances apart therein, 
and operated by the latter said machine in 
the movement of its record, for controlling 
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the said regulating means. 
3. The combination with two reproducing 

machines each including a movable record, 
of regulating means for arbitrarily increas 
ing and decreasing the speed of movement 
of the record of the second reproducing ma 
chine, without any necessary corresponding 
increase or decrease of speed of movement 
of the record of the first reproducing må- || 
chine, the first said reproducing machine 
having controlling means including elle 
ments located at predetermined points, at 
arbitrarily varying distances apart therein, 
and operated by the said first reproducing 
machine in the movement of its record, for 
operating the said regulating means to in 
crease the speed of movement of the record 
of the second reproducing machine, and 
other controlling means thereafter con 
trolled in its operation by the record of the 
second reproducing machine, at prede 
termined points in its operation, for oper 
ating the said regulating means to decrease 
the speed of operation of the said second 
reproducing machine record. 

4. The combination with a sound repro 
ducing machine and a record therefor, of a 
plurality of individual controlling ele 
ments arbitrarily positioned in the sound 
reproducing machine for the particular rec 
ord employed therein, another reproducing 
machine, and means controlled by the said 
elements for varying the speed of operation 
of the latter said reproducing machine. 

5. The combination with a sound repro 
ducing machine and a record therefor, of a 
plurality of individual controlling elements 
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arbitrarily positioned in the sound repro 
ducing machine for the particular record 
employed therein, the said sound reproduc 
ing machine having a movable part for co 
action with the said individual controllin 
elements in the operation of the said ma 
chine, another reproducing machine, and 
means controlled by the coaction of the said 
movable, part with the said elements for 
varying the speed of operation of the latter 
said reproducing machine. 

6. The combination with a sound repro 
ducing machine and a record therefor, of a 
plurality of individual controlling elements 
arbitrarily positioned in the sound repro 
ducing machine for the particular record 
employed therein, another reproducing ma 
chine, governing means for regulating the 
speed of operation of the latter said repro 
ducing machine, and means operated by the 
said controlling elements for controlling the 
said governing means. 

7. The combination with a sound repro 
ducing machine including a rotatable rec 
ord carrier, a record carried thereby, a 
sound box, and a movable tone arm carry 
ing the same, of a plurality of individual 
controlling elements arbitrarily positioned 
in the sound reproducing machine for the 
particular record employed therein, a mem 
ber movable with the tone arm for coaction 
with said elements, another reproducing ma 
chine, and means operated by the successive 
coaction of the said member with the said 
controlling elements for regulating the 
speed of operation of the latter said repro 
ucing machine. 
8. The ogmbination with a sound repro 

ducing machine and a record therefor, of a 
plurality of individual controlling elements. 
arbitrarily positioned in the sound repro 
ducing machine for the particular record 
employed therein, the said sound reproduc 
ing machine being provided with a moving 
member for successive engagement with the 
said controlling elements, another reproduc 
ing machine, means controlled by the said 
member in its engagement with the said ele 
ments for accelerating the speed of oper 
ation of the second said reproducing ma 
chine, and means operating at predetermined 
intervals after each such engagement for 
again reducing the speed of operation of the 
second said reproducing machine. 

9. The combination with a sound repro 
ducing machine and a record therefor, of a 
plurality of individual controlling elements 
arbitrarily positioned in the sound repro 
ducing machine for the particular record 
employed therein, another reproducing ma 
chine, a record therefor, means controlled 
in its operation by the said controlling ele 
ments to increase the speed of operation of 
the second said reproducing machine, and 
means controlled in its operation by the sec 
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ond said reproducing machine record for 
again reducing the speed of operation of the 
said second reproducing machine. 

10. The combination with a sound repro 
ducing machine including a rotatable record 
carrier, a record carried thereby, a sound 
box, and a movable tone, arm carrying the 
same, of a plurality of individual control 
ling elements arbitrarily positioned in the 
sound reproducing machine for the particu 
lar record employed therein, a member mov 
able with the tone arm for coaction there 
with, another reproducing machine, a record 
therefor, means operated at each successive 
coaction of the said sound reproducing ma 
chine member with the said controlling elle 
ments for accelerating the speed of opera 
tion of the second said reproducing machine, 
and means controlled in its operation by the 
second said reproducing machine record for 
again reducing the speed of operation of 
the second said reproducing machine, to 
normal. 

11. The combination with a sound repro 
ducing machine and a record therefor, of a 
plurality of individual controlling elements 
arbitrarily positioned in the sound repro 
ducing machine for the particular record 
employed therein, the said sound reproduc 
ing machine being provided with a moving 
part for coaction with the said controlling 
elements, another reproducing machine, a 
record therefor, and governing means for 
regulating the speed of operation of the 
second said reproducing machine, the said 
governing, means being controlled in part 
by the coaction of the said moving member 
of the sound reproducing machine with the 
controlling elements, and in part by the 
record of the second said reproducing ma 
chine in its movement. 

12. The combination with a sound repro 
ducing machine including a rotatable record 
carrier, a record carried thereby, a sound 
box, and a movable tone arm carrying the 
same, of two sets of individual controlling 
elements arbitrarily positioned in the sound 
reproducing machine for the particular 
record employed therein, two members mov 
able, with the tone arm for coaction there 
with, another reproducing machine, means 
operated by one of the said members in its 
coaction with the said controlling elements 
of one of the sets thereof for accelerating 
the speed of operation of the second said re 
producing machine, and means operated by 
the other of the said members in its coac 
tion with the controlling elements of the 
other said set for retarding the operation of 
the second said reproducing machine. 

13. The combination with a sound repro 
ducing machine including a rotatable record 
carrier, a record carried thereby, a sound 

elements arbitrarily positioned in the sound 
reproducing machine for the particular 
record employed therein, two members mov 
able" with the tone arm for coaction there 
with, another reproducing machine, a record 
therefor, means operated by one of the said 
members in its coaction with the said con 
trolling elements of one of the sets thereof 
for accelerating the speed of operation of the 
second Said reproducing machine, means op 
erated by the other of the said members in 
its coaction with the controlling elements'of 
the other said set for retarding the opera 
tion of the second said reproducing machine, 
and means controlled by the record of the 
Second said reproducing machine for again 
causing the second said reproducing ma 
chine to operate at normal speed. 

14. The combination with a sound repro 
ducing machine including a sound box and 
a moving tone arm carrying the same, of 
accompaniment playing means, means for 
varying the speed of operation of the said 
accompaniment playing means, and means 
including an element moving with the tone 
arm, for controlling the same. 

15. The combination with a sound repro 
ducing machine including a sound box and 
a moving tone arm carrying the same, of 
accompaniment playing means including a 
motor therefor, means for varying the speed 
of operation of the said accompaniment 
playing means motor, and means including 
an element moving with the tone arm, for 
controlling the same. 

16. The combination with a sound repro 
ducing machine including a sound box and 
a moving tone arm carrying the same, of 
accompaniment playing means including a 
record and a motor, and regulating means 
for varying the speed of operation of the 
said, accompaniment playing means motor, 
the said regulating means being controlled 
in part by the said tone arm in its move 
ment, and in part by the accompaniment 
playing means record in its movement. 

17. The combination with a sound repro 
ducing machine and a record therefor, of 
a plurality of individual controlling ele 
ments arbitrarily positioned in the sound 

70 

75 

80 

85 

90 

95. 

100 

105 

10 

s 
reproducing machine for the particular 
record employed therein, an accompaniment 
playing machine including a fluid pressure 
motor, and means controlled by the said ele 
ments for varying the amount of fluid sup 
plied to the said motor. 

18. The combination with a sound repro 
ducing machine including a rotatable record 
carrier, a record carried thereby, a sound 
box, and a movable tone arm carrying the 
same, of a plurality of individual control 
ling elements arbitrarily positioned in the 
sound reproducing machine for the particu 

box, and a movable tone arm carrying the lar record employed therein, a member mov 
same, of two sets of individual controlling able with the tone arm for coaction there- 180 
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with, an accompaniment playing machine 
including a fluid pressure motor, and means 
operated by the said member in its coac 
tion with the said elements for varying the 
amount of fluid supplied to the said motor. 

19. The combination with a sound repro 
ducing machine including a rotatable record 
carrier, a record carried thereby, a sound 
box, and a movable tone arm carrying the 
Same, of a plurality of individual control 
ling elements arbitrarily positioned in the 
sound reproducing machine for the particu 
lar record employed therein, a member 
movable with the tone arm for coaction 
therewith, an accompaniment playing ma 
Chine including a fluid pressure motor and 
a record operated thereby, means operated 
by the said member in its engagement with 
the said controlling elements for increasing 
the amount of fluid supplied to the said mo 
tor, and means operated by said accom 
paniment playing machine record at prede 
termined points in its movement for reduc 
ing to normal the amount of fluid so Sup plied. 

20. The combination with a sound repro 
ducing machine including a rotatable record 
carrier, a record carried thereby, a sound 
box, and a movable tone arm carrying the 
same, of a plurality of individual control 
ling elements arbitrarily positioned in the 
spund reproducing machine for the par 
ticular record employed therein, valve means 
movable with the said tone arm for coac 
tion with the said controlling elements, an 
accompaniment playing means including a 
fluid pressure motor, and pneumatic con 
trolling means for the said motor, governed 
in its operation by the said valve means. 

21. The combination with a sound repro 
ducing machine including a rotatable record 
carrier, a record carried thereby, a sound 
box, and a movable tone arm carrying the 
same, of a plurality of individual control 
ling elements arbitrarily positioned in the 
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sound reproducing machine for the particu 
lar record employed therein, valve means 
movable with the said tone arm for coaction 
with the said controlling elements, an ac 
companiment playing means including a 
fluid pressure motor and a record operated 
thereby, pneumatic controlling means for 
the said motor, operated by the said valve 
means in its coaction with the said con 
trolling elements, and means operated by 
the said accompaniment playing machine 
record for likewise operating the said pneu 
matic controlling means. 

22. The combination with a sound repro 
ducing machine including a record, and an 
accompaniment playing machine including 
an air operated motor, of a low pressure 
chamber, a passage therefrom to the motor 
through which motive fluid from the motor 
normally passes, a second passage from the 
motor to the said low pressure chamber, and 
means operated by the sound reproducing 
machine for opening the second said pas 
Sage at predetermined points in the move 
ment of its record. 

23. The combination with a sound repro 
ducing machine including a record, and an 
accompaniment playing machine including 
an air operated motor and a record op 
erated thereby, of a low pressure chamber, 
a passage therefrom to the motor through 
which motive fluid from the motor nor 
mally passes, a second passage from the mo 
tor to the said low pressure chamber, means 
operated by the Sound reproducing machine 
for opening the Second said passage at pre 
determined points in the movement of its 
record, and means controlled by the accom 
paniment playing machine record at prede 
termined points in its movement, for again 
closing the second said passage. 

JAMES W. CROOKS. 
Witnesses: 

D. HowARD HAYWOOD, 
LYMAN S. ANDREWS, Jr. 
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