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trate the periods of acceleration and retard 
ation when the form illustrated in Fig. 5 is 
employed; and 

Figs. 12 and 13 are similar views to illus: 
trate said periods when the form illustrated 
in Figs. 6 and 7 is employed. 
In all the figures of the drawings: A and 

B designate two movable or traveling parts 
whose movements are to be synchronized by 
the present mechanism. In this particular 
application of the invention the part A i? 
the table of a phonograph of any approved 
or suitable kind and the part B is a per 
forated note sheet such as is commonly 
employed as the record for controlling the 
operation of actuating pneumatics in player 
pianos, piano players, automatic organs, 
orchestrions or other suitable musical in 
struments. lt is well known that in practice 
the table A is rotated at a regulated Speed 
by a suitable motor, and hence it is not nec 
essary to illustrate or further refer herein 
to the mechanism for driving said table. It 
is also understood that the note sheet or 
record B is caused in practice to travel at 
a regulated speed over a trackerboard b, 
and that it is perforated and in its travel 
over the tracker board opens and closes 
ducts b, (Fig. 2), formed in the latter, 
these ducts respectively communicating with 
certain pneumatics (not shown) of a player 
action whose nature is such that it controls 
the operation of the sound emitting elements 
of the instrument by acting directly on ap 
propriate elements of a piano action, as is 
usual in player pianos, or upon the keys of 
the piano, as usual in piano players, or by 
opening air passages to reeds or pipes or 
other sound producing elements, as is com 
mon in organs or orchestrions for example. 
It is apparent that any means adapted to 
open and close the several ducts 5' of the 
tracker board, when the latter is employed, 

8. 
lizedin lieu of the perforated note sheet B, 
and hence I would have it understood that 
the term “record ' wherever herein used is 
intended to comprehend any such device or 
ES. - | 
The record B in operation is wound onto 

a take-up roll a which, as shown in Fig. 1, de 
rives motion from a wind motor, illustrated 
conventionally at c. As it is common in in 
Struments of this class to connect such mo 
tors with the take-up roi of the instrument 
for the purpose stated, and as a particular 
connection of the motor with such roll is in 
no wise a part of my present invention, I 
shall not undertake to illustrate or describe 
any particular connection in detail. 
Moving with the table A and record B 

respectively are what I have elected to call 
“primary controlling elements,” which will 
be presently more particularly described. 
They control the operation of the synchro 

predetermined Succession, may be uti 
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nizing mechanism. The synchronizing mech: 
anism comprises elements so correlated and 
combined as to bring about the correction of 
the speed of one instrument when it is travel 
ing faster or slower than the other, and to do 70 
this promptly and with such certainty that 
there is no noticeable lack of synchroniza 
tion in the operation of the two instruments 
or machines: it being understood that the 
record B and the phonograph record have 
been properly prepared with reference to 
each other in the first instance and that the 
defects to be corrected are those due to fric 
tion and other conditions which influence the 
two instruments differently and make it ad 
visable to force one instrument to follow 
every fluctuation in the speed of the other. 
The present invention aims to secure a 

practically perfect synchronization of the 
instruments by mechanism of very simple 
nature. w 

In practice it is preferred to so arrange 
the synchronizing mechanism that the speed 
of one machine or instrument will be di 
rected or controlled by the other. When 
the mechanism is arranged to synchronize a 
phonograph and a player piano or the like, 
it is preferred to control the speed of the 
piano or the like from the phonograph, and 
each of the herein illustrated embodiments. 
of the invention exemplifies such an ar 
rangement. 

Each of said embodiments includes a sys 
tem of pneumatically operated valves and 
motors. The present day practice being in 
favor of the utilization of suction in the 
operation of automatic pianos and the like, 
(i. e. the difference in pressure between air 
at atmospheric, or normal, pressure and air 
at less than atmospheric, or subnormal, pres 
sure) I prefer such arrangement and have 
illustrated the same and will describe the in 
vention exclusively with relation thereto, 
without, however, intending to restrict the 
invention to such arrangement, as by well 
understood changes the mechanism may be 
easily adapted to utilize the difference in 
pressure between air at atmospheric pressure 
and air above atmospheric pressure. 

In each of the several forms of the in 
vention herein exemplified, the primary 
controlling element associated with the 
table A, is an arcuate metallic strip 10 
which is suitably secured to the underside 
of the table and is insulated therefrom: and 
the primary controlling element associated 
with the record B may be regarded as that 
part of the record adjacent to the longi 
tudinal edge of the latter, the said part 
having, as shown, a series of spaced special 
apertures 11 arranged to open a special duct 
12 connected to the tracker board B, inter mittently. 
Each of the illustrated embodiments of 

the invention includes two valved members 
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marked D and E respectively. The member 
D preferably includes three chambers, re 
spectively marked 13, 14 and 15. Chamber 
15 has a port 16 through which it has com 
munication with the chamber 14 and said 
chamber 14 is separated from the chamber 
13 by a membrane 17. The chamber 15 
further has a port 18 and is provided with 
a valve having a stem, 20, connected to the 
membrane 17. The chamber 13 also has a 
port 21 through which it is supplied with 
air at atmospheric pressure. The chamber 
14 contains air under suction, and when the 
port 16 is opened the chamber 15 similarly 
contains air under suction. At other times, 
the chamber 15 contains air at atmospheric 
pressure, supplied thereto through the port 
18. The member E is of similar construc 
tion: its chambers are marked 22, 23 and 
24; its ports are marked 25, 26 and 27; its 
membrane is marked 28; its valve is marked 
29; and the stem of the valve is marked 30. 
The valves 19 and 29 form primary valves 
in the herein exemplified forms of the in 
vention. 

Each form of the invention also contem 
plates the use of an air conduit F having 
connection with the wind motor C through a 
duct 31, and valved members G and Hii by 
which the tension of the air in the conduit, 
F is changed under control of other parts 
of the synchronizing mechanism. The con 
duit IF and the members G and H. are shown 
only in Fig. i. It will be noted that the 
conduit F is connected by a duct, 32 with a 
chamber 33 of the member G and that said 
member G has another chamber marked 34, 
which is connected by a duct, 35 with a 
chamber 36 of the member H. The member 
H also has a chamber marked 37, which is 
separated from the chamber 36 by a mem 
brane 38 provided with a valve 39 which 
opens and closes a port 40 between the con 
duit IF and the member Hi. The chamber 87 
has a duct 41 to the atmosphere and the 
membrane 38 has a spring 38" which acts 
upon it in opposition to the pressure of 
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air in the chamber 3. The openings 
through the duct 32 may be adjustably regu 
lated by any suitable means, as the screw 
82, for example, and the duct 4i similarly 
may be adjustably regulated, as by the 
screw 41", for example. The chambers 33 
and 34 of the member G have communica 
tion with a common conduit 42 in said mem 
ber, through ports 43 and 44 and these ports 
are opened and closed by secondary valves 
45 and 46, respectively mounted in the 
chambers 33 and 34 and provided with 
stems 47 and 48. The conduit 42 is separ 
ated from other chambers, marked 49 and 
50 respectively, by membranes 51 and 52 and 
these membranes are connected to the stems 
47 and 48 of the valves 45 and 46. 
The conduit F is provided with a duct 53 

B 

by which it has connection with a suitable 
source of supply of regulated suction, while 
the conduit 42 of the member G is suitably 
connected with a source of unregulated or 
stronger suction, through the duct 54. The 
chamber 14 of the member D and the corre 
sponding chamber 23 of the member E 
similarly have communication with a suit 
able source of air under suction, the connec 
tion being exemplified by the ducts 55 and 56. 

in each of the several herein exemplified 
forms of the invention there are two motors 
and J. These motors are in the form of 

bellows whose movable boards 57 and 58 
carry elements 59 and 60 which act to open 
valves 6i and 62 under certain conditions 
hereinafter explained. These elements 59 
and 60 are fulcrumed at 59, 60 to projec 
tions 57 and 58 which are secured to the 
movable boards 57 and 58 and substantially 
form parts thereof. K and L. designate 
another pair of motors, preferably in the 
form of ordinary bellows. Bellows Khas 
a connection, shown at 63, slidably engaged 
with the valve opener 59 and when col 
iapsed adjusts saidi valive opener into posi 
tion where its path of movement toward the 
valve 61 will be such that it will not engage 
the valve 6i. The bellows L has a similar 
connection, shown at 64, to the valve opener 
60, whereby the collapsing of the bellows 
will move said valve opener into position 
wherein it will not engage the valve 62 when 
the bellows is coliapsed. The valve 
opemers 59 and 60 nave springs 59º and 03 
60° for holding them yieldably in engage 
ment with the respective adjusting · connec 
tions 63 and 64. 
The valves 61 and 62 in all of the exem 

plified forms of the invention are hinged at 105 
61 and 62 respectively and close the 
mouths of channels 65 and 66 formed in 
suitable members 67 and 68. The channel 
65 is connected by a duct 69 with the cham 
ber 49 of the member G and the channel 68 i20 
is connected by a duct. 70 with the chamber 
50 of said member G. These channels 65 
and 66 when uncovered are open to the at 
mosphere. The valves 61 and 62 are pressed 
yieldably to their closed positions by 115 
springs 61 and 62. 
The motors and J, openers 59 and 60, 

motors K and Land devices 63 and 64 con 
stitute a very desirable form or embodiment, 
whose employment therefor is preferred, of 12C 
a means by which the valves 61 and 62 are 
selectively operated. This operation is con 
trollied in accord with the movements of the 
parts to be synchronized, preferably by the 
means now to be described: - 
In all of the herein exemplified forms of 

the invention, the motors and I have com 
munication, through suitable ducts herein 
after more particularly referred to, with the 
valve chamber 15 of the member D: and the 30 
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motors J and K similarly have communica 
tion through appropriate ducts, with the 
valve chamber 24 of the member E. More 

electro-magn 
O 
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over, in each of the herein exemplified forms 
of the invention, the operation of the valve 
19 in the member D is controlled primarily 
by the member 10 which intermittently closes 
a circuit, hereinafter described, through an 

et M whose armature m is pro 
vided with a valve 71 which opens and closes 
a duct 71 extending from a chamber 72 to 
the port 21 of the member D. The chamber 
72 has an atmospheric port 78 and hence 
when the duct 71 is opened atmospheric air 
is admitted to the chamber 13. This duct 
71a is opened when the magnet M is ener 
gized and is closed-when said magnet is de 
energized, under control of the primary con 
troller 10 and the circuits hereinafter to be 
explained. 

I have thus described the several parts, 
which are or may be common to the several 
particular embodiments illustrated in the 
drawings and hence bear the same reference 
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characters throughout the drawings: and it 
will be apparent in each of these embodi 
ments that whenever the duct 12 is opened 
air will be admitted to the chamber 22 of the 
member E, whereupon the membrane 23 
will be raised, thus moving the valve 29 to 
the position in which it opens the port 25 
and closes the port 26. Suctional force ac 
cordingly is communicated to the bellows J 
and K, and the latter thereby collapsed, 
through ducts which will be later more par 
ticularly referred to as they appear to differ 
somewhat from each other in the diagram 
matic representations of the diferent em 
bodiments. Obviously, when the bellows J 
is collapsed it moves the valve opener 60 to 
ward the valve 62 and if the bellows L be 
expanded at this time, the valve 62 will be 
opened, thus admitting air to the channel 66, 
which air will flow thence to the chamber 50 
of the member G, whereupon the membrane 
52 will rise, thus moving valve 46 and open 
ing communication of the chamber 34 with 
the conduit 42. The unregulated suctional 
force in the conduit 42 accordingly will be 
communicated to the membrane 38 in the 
member H, whereupon this membrane will 
be forced downward against the tension of 
the spring 38 thus opening the port 40 be 
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tween the conduit F and the chamber 37. 
As the chamber 37 is in communication with 
the atmosphere through the duct 41, it fol 
lows that the attenuation of the air in the 
conduit F is lessened and the speed of the 
motor C will be correspondingly reduced. 
This occurs when the valve 29 is moved to 
open port 25 in the member D before the 
valve 19 is moved to open the port 16 in the 
member D. 
The latter valve (19) is opened when the 

port 21 is opened to the atmosphere. This 

1824,779 

occurs whenever a circuit through the mag 
net M is closed by the arcuate member 10. 
When the port 21 has been opened to the 
atmosphere, the membrane 17 in the member 
D will be raised, thus moving the valve 19 70 
and thereby opening the port 16 and closing 
the port 18. Air under suction will thus be 
communicated to the belkows I and the latter 
will collapse and move the valve opener 59 
toward the valve 61. It will be remembered, 75 
however, that when the duct 12 was opened. . 
and the valve 29 raised, the bellows K was 
collapsed and hence it moved the valve 
opener 59 to position in which its movement - 
toward the valve 61 does not bring it into 
contact with the valve 61. Accordingly it 
follows that the collapsing of the bellows I 
has no effect upon the valve 61 provided the 
valve 29 is open. 
On the other hand, it will be apparent that 

when the table A is traveling ahead of the 
record B, the valve 19 will be opened first. 
In such case, the bellows I and the bellows L 
will each be collapsed first. The collapsing 
of the bellows I will now cause the valve 61 
to be opened and the collapsing of the bel 
lows L will adjust the valve opener 60 to a 
position in which its path of movement will 
be outside the valve 62. The opening of the 
valve 61 admits air at atmospheric pressure 
to the chamber 49 of member G, thus caus 
ing the membrane 51 to rise and move the 
valve 45 to position in which the unregu 
lated suction conduit 42 is in communication 
with the member F through port 43, cham 
ber 33 and duct 32. This effects a further 
attenuation of the air in the conduit F and, 
it follows that the motor C will now 
speeded up. ? ? 
When the valve 61 has been closed the en 

trance of air at atmospheric pressure into 
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the chamber 49 ceases whereupon the valve . 
45 automatically returns to its position in 
which it closes the port 43 and hence acts to 
close communication of the conduit F with 
the conduit 42. The return of the valve 
45 to the position just described is expe 
dited by the provision of a bleed hole 74 
and may be further expedited by a spring 
74. The stem of this valve is preferably 
connected to a pulpette 74 whereby a sub. 
stantially, air tight connection is maintained 
around the same. > 

Similarly when the valve 62 has been 
closed, the chamber 50 no longer has com 
munication with the atmosphere and hence 
the valve 46 returns to the position in which 
it closes the port 44 and thereby cuts off 
communication of the chamber 36 into the 
suction conduit 42. This action of the valve 
46 is expedited by the provision of a bleed 
hole 75. The spring 38 plus the force of 
the chamber 36 by way of the chamber 34 
and duct 35 now acts upon the membrane 88 

O 

whatever air at atmospheric pressure enters 

130 



and presses the valve 39 to its seat adjacent 
the port 40, and hence cuts of communica 
tion of the conduit F with the atmosphere. 
Of course it will be understood that the 

5 closing of the valve 61 will follow the clos 
ing of the duct 71, and the closing of the 
valve 62 will follow the closing of the duct 
12. It will also be understood that the duct 
71° is closed when the magnet Mí is deëner 
gized and that when it has been closed at 
mospheric pressure no longer enters cham 
ber 13 whereupon the primary valve 19 will 
fall and will close port 16 and open port 18. 
This action is expedited by connecting the 
chamber 13 with the chamber 14 by a bleed 
hole 76. Air at atmospheric pressure now 
passes to the bellows and L which thereby 
resume their expanded conditions. Simi 
larly, it will be understood that the duct 12 
is closed when the aperture 11, which opened 
it has passed out of registration with said 

5 

20 

duct, and when thus closed the primary. 
valve 29 falls very promptly (there being a 
bleed hole connecting chambers 22 and 
23) and closes port 25 and opens port, 26, 
whereupon air at atmospheric pressure is 
admitted to the bellows J and K and the 

25 

latter are again extended to their original 
forms. Further, it will be understood that 
each of the bellows employed in the mecha 
nism will preferably be provided with 
springs which are under tension when the 

30 

bellows are collapsed and aid in expanding 
them promptly, as is usual in the pneumatics 

85 and motors of this type. 
it will also be understood that the parts 

61 and 62 which I have hereinbefore termed 
“valves' and which open and close the chan 
nels 65 and 66 may desirably consist of 

40 wooden strips having a suitable facing 61 
and 62 for making an air-tight connection 
with the members 67 and 68 adjacent to the 
mouths of said channels. 
Having now described the elements com 

mon to the several herein exemplified forms 
of the invention, I will next describe the 
parts which differ in the several forms ex 

45 

emplified by the drawings premising this 
portion of the description with the state. 
ment, which also applies in substance to the 
preceding description, that the illustrations 
are largely of a diagrammatic nature and 
while for the sake of clearness of illustration 
they show particular relative positions of 
the parts and an arrangement of ducts ap 
propriate to such position yet in actual prac 
tice these may, obviously, be varied. 

N, (Figs. 1, 3, 4 and 5) designates a suit 
able source of electrical potential from the 
positive terminal of which a wire 78 extends 
to the positive terminal ni the magnet M. 
From the negative terminal of the magnet, a 
wire 79 extends to a place adjacent to the 
table A and terminates in a terminal 79. 

65 Another conductor, 80, extends to a place 
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adjacent to the table A from the magnet M, 
and terminates in a terminal 80, which is 
adjacent to and spaced from the terminal 
9. The gap between the terminals 79 
and 80 is closed by the arcuate member 10 
on the table A and hence the circuit through 
the magnet M is closed intermittently in the 
rotation of the table A and remains closed 
for a time determined by the length of the 

- arcuate member 10 and the speed of rotation 
of the table. 
The chamber 15 of the member D in these 

figures is provided with a duct 81 to which 
is connected, at 82, a duct 83 extending to 
the bellows and another duct 84, extendin 
to the bellows L. Similarly, the chamber 
24 of the member E is provided with a duct 
85 to which is connected, at 86, a duct 87 
which leads to the bellows J and another 
duct, 88, which leads to the bellows K. 

It will be remembered that when the pri 
mary controlling element associated with 
the table A acts to open the duct 71 to the 
member D. and the primary valve 19 in said 
member is thereby moved to open port 16, 
before the primary controlling element as 
sociated with the record B acts to open the 
ducit 12 to the member º E, the bellows is 
collapsed and the valve opener 59 is brought 
into engagement with and opens the valve 
61, thus bringing about a further attenua 
tion of the air in the conduit F and speed 
ing up the motor C and also that the bel 
lows L is simultaneously collapsed and 
valve opener 60 thereby adjusted (see Fig. 
3), so that in its movement toward the valve 
62 which occurs when the duct 12 is opened 
and the bellows J thereby collapsed, it will 
travel past said valve 62 without touching 
the same: and similarly that when the duct 
12 is opened before the duct 71, the bellows 
J. and K are collapsed first, and the valve 
opener 60 is thereby brought into engage 
ment with and opens the valve 62 thus 
bringing about a lessened attenuation of the 
air in the conduit F and slowing down the 
motor C, and simultaneously therewith the 
valve opener 59 is adjusted so that it will 
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not make contact with the valve 61 when the . 
port 21 is opened and the bellows I is col 
lapsed. Accordingly, it follows that the 
two valves 61 and 62 are opened alternately 
and selectively, the particular one opened 
first depending upon whether the record B 
is traveling ahead of or behind the relation 
predetermined for the record B and table 
A. It also follows that when the ducts 12 
and 71 are opened simultaneously, which 

5 

120 

occurs when the record B and table are trav, 
eling in synchronism with each other, al of 
the bellows are collapsed simultaneously and 
hence neither valve 61, 62 is opened and no 
change in the degree of attenuation of the 
air in the conduit F takes place. 
shown in Fig. 4 and is substantially true 

This is 
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with respect to all of the several herein ex 
emplified forms of the invention, and what 
has been said with relation to the selective 
opening of the valves 61 and 62 also applies 

5 to all of the forms exemplified. 
It has not however been definitely stated 

thus far that if the duct 71 is opened first 
and the opener 59 has been moved and has 
opened the valve 61, the tendency upon the 
opening of the duct 12 is to withdraw said 
opener from its engagement with the valve: 
and similarly if the duct 12 is opened before 
the duct 71 has been opened and the opene: 
60 has been moved and has opened the valve 
62, the tendency upon the opening of the 
duct 71 is to withdraw said opener from its 
engagement with the valve. if this end 
ency be unresisted and if the Vaive be ai 
lowed to close, it will follow that tihe action 
of speeding up the motor C when the dict 
71 is opened first, will terminate the instant, 
the duct. 2 is opened; and, on the oth 
hand, tihe action of siowing down 
C winer the di cö, jº is opened fi 

25 minate the instan: 

O 

15 

2. 

he duci; 71° is 
But if the tendency be resiste? 

yalive pe heid againsë, ciosing m 
opener has been wiëlindra WM2 irOIMII eng 
ment therewita, ?ine speeding up or si?Win 
down of the motor will not be terminated 
instantly upon the opening of the Second 
opened duct but, by appropriate means, nag 
be made to terminate at a predetermined 
later period. With this in mind, I have eX 
emplified different arrangements. In one of 
these arrangements (Figs. i. 3 and 4) the 
action, brought about by the opening of the 
first, opened ducit and the conseqületn? open 
ing of the corresponding vaive i 9 or 29, is 
terminated the instant the second-opelled 
duct is opened, as it will be noted that eitiner 
valve opener 59 or 60 is free to be moved of 
the end of the corresponding waive 6, 62 
and the waive when thus released is free to 
be returned to its seat by its spring (6i, 
62). The period of speeding up or slow 
ing down of the motor is then dietermined 

E. 

3. 
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45 

by the time elapsing between the opening of 
the two ducts (see Figs. 8 and 9). The sec ond arrangement (Fig. 5) exemplifies a 
means by which the period of speeding up 
or slowing down of the motor extends 
throughout the entire period that the first 
opened duct is opened (see Figs. 10 and 11). 
This may be accomplished by the addition 
of a suitable stop to each valve, as shown. 
These stops are designated 61 and 62. It 
will be noted that each is so related to the path of movement of the corresponding 
openers 59, 60, that the latter cannot be dis 
engaged from its valve as long as its bellows 
(I,J) is collapsed. Hence the collapsing 
of the bellows I, J, is necessary to permit 
the valves 61, 62 to close. s 

65. In the construction exemplified by Figs. 
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6 and 7, the acceleration or retardation ex 
tends throughout the period of time com 
mencing with the opening of the first opened 
duct and ending with the closing of the 
second opened duct. This is accomplished 
by the provision of means operable to hold 
the first opened valve 61, or 62 in its open 
position until the valve 19 or 29 second 
Opened has been closed. The means herein 
exemplified are as follows: 
Án electro-magnet M additional to the 

magnet M is employed. This magnet M is 
Operatively related to the member E, and its 
arnature o carries a valve 90, which opens 
and closes a port 91, in a chamber 92 having 80 
an atmospheric port 93. The port 9 is 
connected by a duct 91 with the duct 12. 
There are also added for sets or pairs of 
Spring contactors, marked 95, 96, 97 and 99, 
respectively, and biocking strips or ; )? 
99 and iO0, respectively and suitabie circuit, 
connections between ühe Saine, ühe magnets 
aici a sui?able source o electric potentia, 

ese figures, it wi .??. ???? ? 
show: 

70 

Si is & 

8. C??? 

As ????? ire, ?03 extendis 
from ?ile negative terminal of the magnet, 
?? ÉG éile negative termina. of the selirce N“. 
The Second circuit, shown in lighter lines, is 
formed as follows: from the positive terri. 
na of the Source N. a wire 04 extens to 
& bus bar fro: winich a wire 106 leads to 
One membe: o: the contact 96 and a Second gg 
Vire 10 iea?is šO One nember of the contaci. 
98. The other member of the contact, 96 is 
Connected by a wire 108 to a member of ine, 
contact 97. The other member o &iae cor 
tact 95 is connected by a wire 10 to a ter- i 
minal of the magnet M and the other ter 
minai of said magnet is eOnnected by a wire 
11i with the negative terminai of the source 
of electricai potentiai. A wire 110 connects 

??? ?? 

the remaining member of the contact 95 115 
with the remaining member of the contact 
98 and the remaining member of the con 
tactor 97 is connected by a wire 112 with 
the positive pole of the magnet M, through 
a part of the wire 102 to which the wire 112 120 
is connected. 
The correlation of the parts is such that 

the operation will be as follows: W 
When the phonograph table A is travel 

ing faster than the record B the gap between 125 
the contacts 101 and 102 is bridged by the 
segment 10 before the duct 12 is opened. 
This bridging of the gap referred to in 
stantly closes a circuit which traverses the 
following course from the positive pole of 130 
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the source of electrical potential Nº, wire 
101, terminal 101, controller 10, terminal 
102, and wire 102 to magnet M, and by wire 
103 back to the negative pole of the Source. 
The magnet M being now energized attracts 
its armature and opens the valve 72. This 
as has been already explained, acts through 
the member D and the ducts connecting said 
member to the bellows I (which duct is 
marked 81y in Figs. 6 and 7) to cause the 
bellows Ito collapse and open the valve 61 
whereupon air at atmospheric pressure acts 
upon the membrane 51 in the member G 
(Fig. 1) and opens the valve 45, thereby 
subjecting the wind motor C to the strong, 
unregulated suction in the conduit 42, and 
speeding up the record B. The valve 61 
has a projection 120 which engages one 
member of the contactor 97 and presses the 
same into engagement with the other mem 
ber thereof when said valve is opened. 
At the same time bellows L is collapsed 

W by suction from conduit 14 through port 16, 
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chamber 15, and duct 84y. This collapsing 
of the bellows L. pulls the valve opener 60 
into position wherein in its downward 
movement, which occurs when bellows J is 
collapsed, as hereinafter described, it will 
pass by the valve 62 and press one member 
of contact 96 into engagement with the 
other. It will be understood that bellows J 
is collapsed when the duct 12 has been 
opened after the gap between the terminals 
101a and 102 has been bridged by the mem 
ber 10. A shunt circuit operative to hold 
the valve 61 open after member 10 no 
longer bridges the gap between terminals 
101 and 102 and until duct 12 is again 
closed is now established, this circuit being 
as follows:-from negative pole of the 
source of electrical potential, through wire 
103, magnet Mi, wire 112, contact. 97, wire 
108, contact, 96, wire 106, positive bus bar 
105 and wire 104 to positive pole of the 
source. This circuit is shown in Fig. 7, the 
heavy lines representing the shunt circuit, 
which is now energized. 

It will be noted that when communica 
tion of the bellows J with the suction con 
duit 23 was i established by the opening of 
the duct 12 and the raising of the valve 29, 
the bellows K was also placed under suc 
tion from said conduit 23, through port 25, 
chamber 24 and duct 88y?, The bellows K 
while thus subjected to suction is only 
slightly collapsed because the stop 100 is 
in such relation to the valve opener 59 as to 
prevent its moving out of engagement with 
valve 61. 
This period of acceleration thus con 

tinues until duct. 12 is closed, whereupon all 
parts return to their positions ready for an 
other operation. 

If the music roll or record is traveling too 
fast, in which case the duct 12 is opened be 

fore the gap between the terminals 101 and 
102° is bridged by the member 10, the pri 
mary valve 29 is raised to open port 25 and 
close port 26, thus placing bellows J and 
Kin communication with the suction con 
duit 23. i The collapsing of the bellows J 
opens valve 62 and engages one member of 
contact 95 with the other member thereof 
by means of the projection 121. The col 
lapsing of the bellows K pulls the valve 
opener 59 out of operative relation with the 
valve 61 and places it in position in which 
its movement downward will press one 
member of contact 98 in engagement with 
the other member thereof. 
The opening of the valve 62 also estab 

lished communication of chamber 50 in 
member G with the atmosphere, thus rais 
ing valve 46 and opening communication of 
chamber 36 of member H with the strong, 
unregulated, suction in conduit 42. The 
valve 38 is thus withdrawn from port 40, 
whereupon communication of conduit F 
with the atmosphere is established and the 
attenuation of the air in said conduit is 
thereby reduced and the motor C slowed 
down, all as hereinbefore explained. 
When now the gap between the terminals 

101" and 102 is bridged by the member 10 
the magnet M is energized and the valve 
72 is raised, and the bellows I is collapsed, 
all as before. At this time, however, the valve opener 59 having been previously 
moved into position wherein it will not en 
gage the Valve 61 and will engage the con 
tact 98, will, when the bellows I, is collapsed 
bring about an engagement of the members 
of the contact 98 and another shunt circuit, 
will be established as follows:-from the 
negative pole of the source by wire 111, 
through magnet M, wire 109, contact 95, 
Wire 110, contact 98, wire 107, bus bar 105 
and wire 104, to the positive pole of the 
SOC. , 

Thus in the form exemplified by Figs. 6 
and the operation of one primary valve 
19 or 29 in advance of the other not only 
acts through the mechanism described to 
accelerate or retard the movement of the 
motor C, as the case may be, but further pre 
pares a circuit which becomes operative 
when the other of said primary valves is 
opened to continue the acceleration or re 
tardation until the Second-opened valve has 
been closed. 

Having now described the invention what 
I believe to be new and desire to secure by 
letters patent, and what I, therefore, claim 
S:- 
1. Mechanism for synchronizing the oper 

ations of moving parts, comprising, in com 
bination, a motor for driving one of the 
parts and means for governing the opera 
tions of the motor in accord with the move 
ments of the parts to be synchronized, said 
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means comprising connections between said 
parts and the motor, including a plurality 
of valves, and operating means therefor, the 
valve-operating means having openers for 
the valves and devices for rendering either 
openef inoperative with relation to its valve. 

2. Mechanism for synchronizing the oper 
ations of moving parts, comprising in com 
bination, a motor for driving one of the 
parts and means for governing the opera 
tions of the motor in accord with the move 
ments of the parts to be synchronized, said 
means comprising connections between said 
parts and the motor, including a plurality 
of valves and operating means therefor, the 
valve-operating means having openers for 
the valves and devices for rendering either 
opener inoperative with respect to its valve 
according to which part is traveling in ad 
vance of the other and for rendering both 
inoperative with respect to the valves when 
the parts are traveling in synchronism. 

3. Mechanism for synchronizing the oper 
ations of moving parts, comprising, in com 
bination, a pneumatic motor for driving one 
of the parts and means for governing the 
operations of the motor, said means com 
prising connections between the said parts 
and the motor, including an air conduit, a 
plurality of valves, connections between the 
valves and the conduit to vary the force of 
the air in the latter to accelerate or retard 
the speed of the motor according to which 
valve is opened first, openers for the valves, 
devices for rendering either opener inoper 
ative with respect to its valve, and elements 
by which said openers and devices are oper 
ated in accord with the movement of the 
parts to be synchronized, respectively. 

4. Mechanism for synchronizing the op 
erations of moving parts, comprising, in 
combination, a motor for driving one of the 
parts and means for governing the opera 
tions of the motor, said means comprising 
connections between said parts and the mo 
tor, including atmospheric ducts, valves for 
controlling said ducts, openers for said 
valves, devices for rendering either opener 
inoperative with relation to its valve, and 
elements by which said openers and devices 
are operated selectively in accord with the 
movements of the parts to be synchronized. 

5. Mechanism for synchronizing the op 
erations of moving parts, comprising, in 
combination, a motor for driving one of the 
parts and means for governing the opera 
tions of the motor, including a plurality of 
valves, openers for the valves, devices for 
rendering either opener inoperative with re 
lation to its valye, means for operating said 
openers and devices in accord with the move 
ments of the parts to be synchronized and 
connections between said valves and the mo 
tor, said connections including valves re 
spectively controlled by the first-mentioned 

the EY, t 

valves and serving to cause the speed of the 
motor to be accelerated or retarded accord 
ing to which of them is operated first. 
6. Mechanism for synchronizing the op 

erations of moving parts, comprising, in 
combination, a pneumatic motor for driving 
one of the parts and means for governing 
the operations of the motor, including an 
air conduit having connection with the mo 
tor, a plurality of valves, openers for the 
valves, devices for rendering either opener 
inoperative with respect toits valves, elle 
mentS R which said openers and devices are 
operate 
movements of the parts to be synchronized, 
atmospheric ducts controlled by said valves, 
and valved connections between said ducts 
and the conduit for varying the force of the 
air in the latter to increase or reduce the 
Speed of the motor, respectively. 

7. Mechanism for synchronizing the op erations of moving parts, comprising, in 
combination, a motor for driving one of the 
parts, primary valves, means for operating 

valves in accord with the move 
ments of the parts to be synchronized, re 
Spectively, secondary valves, connections be 
tween the secondary valves and the motor 
for accelerating or retarding the speed of 
the motor according to which valve is 
opened, and connections between the pri 
mary valves and the secondary valves, the 
latter connections including valves and op 
erating means therefor having elements for 
opening the valves and devices for render 
ing either of Said elements inoperative with 
relation to its valve, said elements and de 
vices being controlled by the primary 
valves and selectively controlling the op 
erations of the secondary valves. 

8. Mechanism for synchronizing the op erations of moving parts, comprising, in 
combination, a motor for driving one of the 
parts, primary valves, means for operating 
Said valves in accord with the movements 
of the parts to be synchronized respectively, 
Secondary valves, and connections between 
the primary valves and secondary valves, 
including intermediate valves, elements for 
opening the intermediate valves and de 
vices for adjusting either of said elements 
out of operative relation with its valve 
when the other element is moved to open its 
valve. 

9. Mechanism for synchronizing the oper 
ations of moving parts, comprising, in com 
bination, a motor for driving one of the 
parts, primary valyes, means for operat 
ing the primary valves in accord with the 
movements of the parts to be synchronized, 
respectively, secondary valves, connections 
between the Secondary valves and the mo 
tor for increasing or decreasing the speed 
of the motor according to which valve is 
opèrated, and connections between the pri 

selectively in accord with the 
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mary and secondary valves, the latter con 
nections being controlled by the primary 
Valves and in turn controlling the second 

valves, and including atmospheric ducts, 
valves for controlling, said ducts, respec 
tively, openers for said valves, devices for 
rendering either opener inoperative with 
relation to its valve and means for operat 
ing said openers and devices from the pri 
mary valves. 

10. Mechanism for synchronizing the op 
erations of moving parts, comprising, in 
combination, a motor for driving one of said 
parts, primary controllers operating in ac 
cord with Said partis respectively, and con 
nections between the primary controllers 
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and the motor, including valves, valve oper 
ating elements periodically actuated under 
control of the primary controllers and de 
vices under control of the controllers for 
rendering one or the other of the valve op 
erating elements inoperative with relation 
to its valve. 
11 Mechanism for synchronizing the op 

erations of moving parts, comprising, in 
combination, a motor for driving one of said 
parts, primary controllers operable in ac 
cord With said parts, respectively, a, plu 
rality of valves, an actuating element for 
each of said valves, devices for rendering 
the actuating elements operative or inopera 
tive with relation to the respective valves, 
connections between one primary controller 
and one of the actuating elements and be 
tween said primary controller and the de 
vice which renders the other actuating elle 
ment inoperative with relation to its valve, 
connections between the other primary con 
troller and the remaining actuating element 
and device, and connections between the 
valves and the motor, whereby the speed of 
the motor is accelerated or retarded accord 
ing to which of the valves is actuated. 

12. Mechanism for synchronizing the op 
erations of moving parts, comprising, in 
combination, a motor for driving one of said 
parts, primary controllers operable in accord 
with said parts respectively, and connections 
between the primary controllers and the motor, including valves, valve operatingele 
ments periodically actuated under control of 
the primary controllers, and devices under 
control of the primary controllers for ren 
dering one or the other of said operating ele 
ments inoperative with respect to the corre 
sponding valve according to which primary 
controller first becomes active, the connec 
tions further including valves which are re 
spectively controlled by the first mentioned 
yalves, and in turn control the forces to the 
motor to accelerate or retard the speed of the 
atter, respectively. 

3. ñ for synchronizing the op 
erations of moving parts, comprising, in 
combination, a pneumatic motor for driving 

one of said parts, a pair of pneumatically 
Operable valves, elements between the same 
and the motor through which the speed of 
the motor is accelerated or retarded accord 
ing to which of the valves is opened, valves for controlling the pneumatic forces to oper 
ate the first mentioned valves, respectively, 
pneumatically operated elements for open 
ing the second named valves respectively, 
pneumatically operated devices connected its 
the valve-opening elements for moving the 
latter severally into inoperative refation 
With the respective valves, primary control 
lers operable in accord with the parts to be 
Synchronized, respectively, and means con 
necting One primary controller with the elle 
ment for opening one of the second named 
valves and the device for moving the opener 
of the other of said valves out of operative 
relation with its valves, and for connecting 
the other primary controller with the re 
maining opening element and device. 

14. Mechanism for synchronizing the op erations of moving parts comprising, in 
combination, a motor for driving one of the 
parts to be synchronized, an air conduit con 
nected to the motor, and means for varying 
the force of the air in said conduit, includ 
ing pressure operable valves, air connections 
between the valves and the conduit, said 
connections being controlled by the valves; 
primary controllers operable in accord with 
the movements of the parts to be synchro 
nized, and means intermediate the primary 
controllers and said valves including 
movable elements selectively operated under 
control of the primary controllers and in 
turn controlling the pressures to which said 
valves are subjected, respectively. 

15. In a mechanism for synchronizing the 
operations of moving parts, the combination 
with a pneumatic motor for driving one of 
the parts and an air conduit having com 
munication with the motor and provided 
with means by which the force of the air 
therein may be varied to increase the speed 
of the motor when it is traveling too slow 
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and decrease the speed of the motor when it 
is traveling too fast, of valves for controllin 
said means to increase or decrease the spee 
of the motor, respectively, and means for 
controlling said valves, the latter means in 
cluding valves and elements for opening the 
latter valves selectively, in accord with the 
operations of the parts to be synchronized. 

16. In a mechanism for synchronizing the 
operations of moving parts, the combination 
with a pneumatic motor for driving one of 
the parts, of means for subjecting the motor 
to suctional forces of varying intensities, 
comprising a conduit having communication 
with said motor and provided with means 
through which the air therein is further at 
tenuated and means through which the at 
tenuation when the motor is traveling too 
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slow of the air is reduced when the motor 
is traveling too fast, said means having con 
trolling ?? and mechanism for selectively 
operating the latter valves in accord with 
the movements of the parts to be synchro 
nized. 

17. In a mechanism for synchronizing the 
operations of moving parts, the combination 
with a pneumatic motor for driving one of 
the parts, of means for subjecting the motor 
to suctional forces of varying intensities com 
prising a conduit, having communication 
with said motor and provided with means 
through which the air therein is further 
attenuated, and means through which the 
attenuation of the air is reduced, said means 
having pneumatically operable valves, air 
connections to said valves, Valves for con 
trolling said connections, and elements con 
trolled by the parts to be synchronized for 
selectively operating the latter valves to 
operate the first mentioned valves in accord 
with the movements of the parts to be 
synchronized. 

18. Mechanism for synchronizing the op 
erations of moving parts, comprising, in 
combination, a motor for driving one of the 
parts, and means for governing the opera 
tions of the motor, including valves, con 
nections to the motor controlled by the 
valves, a pair of pneumatics for each valve, 
a valve-opener connected to one pneumatic 
of each pair, connections between the other 
pneumatics and the openers, and means for 
operating the pneumatics to move either 
opener to open its valve and the other opener 
out of operative relation with its waive in 
accord with the movements of the parts to 
be synchronized. 

19. Mechanism, for synchronizing the op erations of moving paris, comprising, in 
combination, a motor for driving one of the 
parts, and means for governing the opera 
tions of the motor, a pair of valves, connec 
tions to the motor controlled by the valves, 
an operating pneumatic for each valve, a 
pivoted valve-opener connected to each oper 
ating pneumatic, additional pneumatics, de 
vices connected to the latter pneumatics and 
slidably engaged with: the openers to move 
the latter into inoperative relation with the 
valves, and means respectively controlled by 
the movements of the parts to be synchro 
nized for controlling said pneumatics to open 
the valves in accord with the movements of 
said parts, one of Said means being connect 
ed to the operating pneumatic of one valve 
and the additionai pneumatic for the other 
valve and the other of said means being connected to the other operating pneumatic 
and additional pnevmatic. 

20, Mechanism for synchronizing ti 
erations of moving parts, comprising 
combination, a motor for driving one of the 
parts and means for governing the Dpera 
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tions of the motor, including a conduit hav 
ing connection with the motor, valves, valved 
connections controlled by the first mentioned 
valves for varying the force of the air in the 
conduit to accelerate or retard the speed of 
the motor according to which of the Sirst 
mentioned valves is operated, a pair of 
pneumatics for each of the first-mentioned 
valves, a valve-opener connected to one pneu 
matic of each pair, connections between tire 
other pneumatics and the openers, and means 
for operating the pneumatics to move either 
opener to open its waive and the other opener 
out of operative relation with its valve in 
accord with the movements of the parts to 
be synchronized. 

21. Mechanism for Synchronizing the op 
eration of moving parts, comprising, in 
combination, a motor for driving one of the 
parts and means for governing the opera 
tions of the motor, including a conduit hav. 
ing connection wit? a source of reguiated 
Suction and the motor, said conduit also hav 
ing an atmospheric port and a valve for 
controlling said port, ducts having conn 
munication with a source of unregulated Suc 
?ion, vaives for controlling saie ducts, re 
spectively, one of Said ducts also, having 
communication with the conduit, means con. 
trolled by the other duct, or operating tire 
valve of the atmospheric port, and means 
for selectively operating the vives whicir 

! control Said ducts in ºccord wit}à the move 
.. raents of the parts to be synchronized : ; -- ? 

thereby increase or reduce the deg 
tenuation of the air in the condit accord. 
ing to which valve is operated 

22. Mechanism for synch 
erations of Rhoving parts, comprising, in 
combination, a notor for driving one of the 
p2its and neans for governing the 
tions of the motor, including a conduit is av 
ing connection with a source of regulated 
suction and the motor, Said concilit Aiso hºv, 
ing an a?Mnospheric por? RNd , Yave for 
controlling said poli, duets having corn 
munication Wtih a Source o un reguated 
Suction, valves for controlling Said ducts, 
respectively, one of said ducts also having 
communication with the conduit, ineans con 
trolled by the other diluci for operating tine, 
valve of the atinosheric por, a pair of 
valves, atinospheric ducts controiled by 
the latter valves, in 8&ns for opening the 
valves of the first meationed ducts wing: 
É Ie atmospheric dets are ope: Red, w 
tively, and means for opening the waives 
the atmospheric ducts 
with tine ; - 
synchroni 
2. MÄechanisRIM for Synchronizing the op 
rations of moving parts, coyaprising, in 
mbination, a moor for driving one of 
e parts and means for governing the op 

o 
sciectively in accord 

the parts io be 

erations of the notor, including a condit 
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having connection with a source of regu 
lated suction and the motor, said conduit 
also having an atmospheric port and a 
valve for controlling said port, ducts hav 
ing communication with a source of un 
regulated suction, valves for controlling 
said ducts, respectively, one of said ducts 
also having communication With the con 
duit, means controlled by the other duct for 
operating the valve of the atmospheric port, 
a pair of valves, atmospheric-ducts controlled 
by the latter valves, means for opening the 
valves of the first mentioned ducts when the 
atmospheric ducts are opened, respectively, 
a pair of pneumatics for each of the valves 
of the atmospheric ducts, a valve-opener 
connected to one pneumatic of each pair, 
connections between the other pneumatics: 
and the openers, and means for operating 
the pneumatics to move either opener to opera 
its valve and the other opener out of opera 
tive relation with its valve in accord with 
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the movements of the parts to be syn 
chronized. 
24 Mechanism for synchronizing the op 

erations of moving parts, comprising, if: 
combination, a motor for driving one of th: 
parts and means for governing the opera. 
tions of the motor, including Valves, con 
nections between said valves and the motof 
for accelerating the speed of the motor when 
one vaive is opened and retarding it, wher: 
the other is opened, a pair of pneumatics 
for each valve, a valve opener connected to 
one pneumatic of each pair, the latter pneu 
matics constituting operating pneumatics for 
the openers, respectively, connections be 
tween the other pneumatics and the open 
ers, by which the openers are moved into 
inoperative relation with the respective 
valves, an air connection with the operating 
pneumatic of one opener and with the other 
pneumatic of the other opener, a second air 
connection with the other pneumatics, valves 
for controlling said air connection, respec 
tively, and means whereby the last men 
tioned valves are operated in accord with 
the movements of the parts to be syn 
chronized, respectively. 

25. Mechanism for synchronizing the op 
erations of moving parts, comprising, in 
combination, a motor for driving one of the 
parts and means for governing the opera 
tions of the motor, including vaives, atmos 
pheric ducts controlled thereby, valved con 
nections between the atmospheric ducts and 
the motor for accelerating the Speed of th? 
motor when one of the first mentioned waives 
is opened and retarding it when the other is 
opened, a pair of pneumatics for each first, 
mentioned valve, a valve opener connected to 
one pneumatic of each pair, the latter pneu 
matics constituting operating pneumatics 
for the openers, respectively, connections be 
tween the other pneumatics and thS og SI 

ers by which the openers are moved into in 
operative relation with the respective valves, 
an air connection with the operating pneu 
matic of one opener and with the other pneu 
matic of the other opener, a second air con 
nection with the other pneumatics, valves 
for controlling said air connections, and 
means whereby the last mentioned valves are 
operated in accord with the movements of 
the parts to be synchronized, respectively. 

26. Mechanism for synchronizing the op 
erations of moving parts, comprising, in 
combination, a motor for driving one of said 
parts, primary controllers movable in ac 
cord With said parts respectively, and con 
nections between the primary controllers 
and the motor, including a pair of pneu 
matically operable valves, the movement of 
one of which effects an increase of the speed 
of the motor and the movement of the other 
of which effects a decrease of the speed of 
the motor, a second pair of valves for con 
trolling the pneumatic forces upon the first 
named valves, pneumatically operable act 
uating means for the respective last named 
valves, comprising valve-opening elements 
adapted to engage the valves or to be moved 
to inoperative position with respect to said 
valves, and means between the primary con 
trollers and the actuating, means whereby 
each primary controller controls the actuat 
ing means of one to move one element to 
open saidi secondi pair of vaives and to move 
the other element out of operative relation 
with the other of said waives. 
2. In a synchronizing mechanism, a pair 

of valved members, a pneumatic for each 
of said members, valve openers moved by 
the pneumatics respectively, and a pneu 
matically operated device for rendering each 
opener inoperative with respect to its valve. 

28. In a synchronizing mechanism, the 
combination with a pair of valved members, 
à pneumatically operable means mounted 
upon each of the members and serving to 
actuate, the valve thereof, and selectively op 
erated devices for making said means in 
operative with relation to their valves, re spectively. . 

29. Mechanism for synchronizing the op 
erations of moving parts, comprising in com 
bination, a motor for driving one of the 
parts, and means for governing the opera 
tion of the motor in accord with the move 
ments of the parts including primary con 
trolliers for the moving parts, respectively, 
valves, valve openers, a pair of pneumatics 
connected to each opener, one pneumatic of 
each pair serving to operate the opener to 
openits valve and the other pneumatic of each 
pair serving to adjust the opener out of op 
erative relation with its valve, means for 
simultaneously controlling the forces effec 
tive upon the operating pneumatic of one 
psi S.A.. the adjusting pneumatic of the 
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other pair to operate one opener to 
open its valve and to adjust the other 
opener out of operative reiation with its 
valve under control of the primary con 
troller of the moving pari, which is in ad 
vance of the other, and means for rendering 
ineffective upon the opener which has been 
moved to open its valve, the tendency of 
the adjusting pneumatic connected to said 
opener to disengage the latter frona its Valve 
when the primary controller of the other 
moving part comes into action. 

30. Mechanism for synchronizing the op 
erations of moving parts, comprising in com 
bination, a motor for driving one of the 
parts and means for govering the opera 
tion of the motor in accord with the nove 
ments of the parts to be synchronized, in 
ciuding a pair of valves, vaive openet's, pneu 
matics for operating the openers to open 
the valves, respectively, pneumatics for mov 
ing the openers into inopersitive relation with 
their respective waives, and stops operatively 
reiated to the waives to engage the openers. 

31. Mechanism for synchronizing the op 
erations of moving parts, comprising in con 
bination, a motor for driving one of the 
parts and means for governing the opera 
tion of the motor in accord with the move 
ments of the parts to be synchronized, in 
cluding a pair of primary vayes, a second 
pair of waives, openel's for the latter valves, 
pneumatics connected to the openers for 
moving the same to open the valves, e 
spectively, pneumatics connected to the open 
ers for adjusting the same out of operative 
reiation with their respective Valves, con 
nections through which the pneumatics are 
controlled by the primary valves to open one 
or the other second waive according to which 
moving part is in advance of the other, and 
stops operatively related to said Second 
valves to engage the openers. 

32. Mechanism for synchronizing the op 
erations of moving parts, comprising in con 
bination, a motor for driving one of the 
parts, a pair of primary controilers operable 
în accord with the movements of said parts, 
respectively, and connections between the 
primary controlliers and the motor, including 

pair of valves respectively operative to re 
ard or accelerate the speed of the motor, 
openers for said valves respectively, pneu 
ratics connected to the openers for moving 
the same to open the valves, respectively. 
pneumatics connected to the openers for ad 
justing the same out of operative relation 

, 

respective valves, means under 
the primary controliers fer con 

the forces effective upon the pneu 
ratics to open one or the other of the valves 

i to which moving part is in ad 
operatively re 

S. 

accordin 
'vance of the other, and stops 
dated to Said aves to engage i 

erations of moving parts, comprising in com 
bination, a imotor foi driving one of the 
parts, an air conduit connected to the motor, 
aid means for varying the force of the air 
in the conduit to accelerate or retard the 
speed of the motor, including air connections 
to the conduit, pneumatically operable valves 
for controlling the connections, valves for 
controlling the pneumatic forces to the 
salves of said connections, openers for the 
second mentioned valves, pneumatics con 
nected to the openers for moving the same 
to open said second mentioned valves, pneu 
natics connected to the openers for adjust 
ing the same out of operative relation with 
their valves, means operable in accord with 
the movements of the parts to be Syn 
chronized for controling the forces effective 
upon the pneumatics to open one or the 
other of the second mentioned valves ac 
cording to which moving part is in advance 
of the other, and stops operatively reiated 
to said second mentioned valves to engage 
the openers. 
34 Mechanism for synchronizing the op 

erations of moving parts, comprising in 
combination, a motor for driving one df the 
parts, and means for governing the opera 
tion of the motor in accord with the move 
ments of the parts to be synchronized, in 
citiding a pair of primary valves operable in 
accord with said moving parts respectively, 
a pair of secondary valves, and connections 
between the primary valves and the second 
airy valves for operating the secondary valves 
from the primary valves, respectively, said 
connections including additional valves for 
controiling the secondary valves, respec 
tively, openers for the additional valves, 
pneumatics connected to the openers for mov 
ing the same to open their valves, respec 
tively, pneumatics connected to the openers 
for adjusting the same out of operative rela 
tion with their respective valves, means un 
der control of the primary valves for con 
trolling the forces effective upon the pneu 
matics to open one or the other of the a ddi 
tional valves according to which moving 
art is in advance of the other, and stops op 

eratively related to said additional valves to 
engage the openers. 

35. Mechanism for Synchronizing the op 
eration of moving parts comprising in com 
bination a motor for one of Said parts and 
ineans for effecting an increase or decrease 
in the speed of the motor comprising a 
plurality of valves, means for actuating the 
vaives un der control of the moving parts re 
spectively, devices under control of the nov 
ing parts for determining which of the 
vaives is šo be operated according to vhic 
xanoving part is in advance of the other, and 
naeans for continuing the actuation Ci said 
waive throughout the corresponding cycie 
of the oë her Nowing part. 
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36, Mechanism for synchronizing the op 
eration of moving parts comprising in com 
bination a motor for one of said parts and 
means for effecting an increase or decrease 
in the speed of the motor comprising a 
plurality of valves, motors for actuating the 
valves under control of the moving parts re 
Spectively, openers moved by the motors 
for engaging the valves to move the same, 
devices under control of the moving parts 
for moving the openers out of operative 
position with respect to the corresponding 
valves, one of the moving parts controlling 
the motor of one of the valves and the opener 
of the other of said valves, and means for 
preventing the selecting mechanism from 
moving the openers to inoperative position 
between the time of action of a motor upon 
its valve and the cessation of the action of 
Said motor thereon. 

37. Mechanism for synchronizing the op 
eration of moving parts comprising in corn 
bination a motor for one of said parts 
and means for effecting an increase or de 
crease in the speed of the motor compris 
ing a plurality of valves, motors for actuat 
ing the valves under control of the moving 
parts respectively, openers moved by the 
motors for engaging the valves to move the 
same, pneumatic devices under control of 
the moving parts for moving the openers 

35 
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erations of moving parts, comprising, 

SC) 

6. 

88 

out of valve operating position, one of the 
moving parts controlling the motor of one of 
the valves and the opener of the other of the 
valves, and stops for preventing said pneu 
matic devices from moving the openers out 
of valve engaging position between the time 
of action of a motor upon its corresponding 
valve and the cessation of the action of said 
motor thereon, . . 

38. Mechanism for Synchronizing the op 
combination, a motor for driving one of said 
parts, a pair of valves, means for operating 
said valves in accord with ühe movemenºs 
of the parts to be synchronized, including 
an operating element for each of the valves, 
means for rendering the operating element 
second actuated inoperative with respect to 
its valve, means for preventing the first 
actuated operating element from ceasing to 
exert its effect upon its valve throughout the 
cycle of operation of the moving parë tha: 
travels behind the other moving part, and 
connections between the valves and the mo 
tor for accelerating the speed of the motor 
when one valve is operated and retarding 
it when the other valve is operated. 

39, Mechanism for Synchronizing the op 
erations of moving parts, comprising, iii. 
combination, a motor for driving one of said 
parts, primary controlling elements movablo 
in accord with the parts to be synchronized, 
respectively, a pair of valves, connections 
between the valves and the motor for 3.8- 

celerating the speed of the motor when one 
valve is operated and retarding it when the 
other valve is operated, operating elements 
for said valves, connections for controlling 
said operating elements from the primary 
controlling elements, devices likewise con 
nected with the primary controlling elle 
ments for adjusting either operating ele 
ment out of operative relation with its valve 
when the other operating element is moved 
to actuate its valve, and stops for prevent 
ing disengagement of the engaged valve and 
its operating element from each other until 
the cycle of operation of both controlling 
elements is completed. 

40. Mechanism for synchronizing the op perations of moving parts, comprising, in 
combination, a motor for driving one of said 
parts, primary controlling elements movable 
in accord with the parts to be synchronized, 
respectively, a pair of valves, connections 
between the valves and the motor for ac 
celerating the speed of the motor when one 
valve is operated, and retarding it when the 
other valve is operated, operating elements 
for said valves, pneumatics with which the 
operating elements have pivotal connection and which move the same bodily, other 
pneumatics having devices connected to the 
valve operating elements to move the latter 
pivotally into inoperative relation with the 
valves, respectively, connections between the 
pneumatics which move one operating elle 
ment bodily and the other pivotally and one 
primary controlling element, connections 
between the other pneumatics and the other 
primary controlling element, and stops to 
prevent disengagement of the engaged valve 
and its operating element from each other 
until the cycle of operation of both primary 
controlling elements has been completed. 

41. Mechanism for synchronizing the op 
erations of moving parts, comprising, in 
combination, a motor for driving one oi 
said parts, and connections periodically 
operative in accord with the moving parts 
respectively and respectively effecting an in 
crease and decrease of the speed of the {Yno 
tor, said connections including valves, oper 
ating elements for the valves, electric mo 
tors, eiements for operating the valve-oper 
ating elements under control of the motors 
respectively, devices for rendering either 
waive-operating elementinoperative with re 
spect, to its valve according to which moving 
part is in advance of the other, electric cir 
cuits in which the motors are included, 8.Ind 
circuit breaking means herein, one of 
which is closed when he first-operated 
valve is moved, to partially complete the 
circuit, and the other of which is closed go 
complete the circuit, upo movemen?, of the 
operating element of the other of said yalives. 

42. Aechanisza o SyÉcioniziz 
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erations of moving parts, comprising, in 
combination, a motor for driving one of said parts, and connections periodically oper 
ative in accord with the moving parts re 
spectively and respectively effecting an in 
crease and decrease of the speed of the mo: 
tor, said connections including a pair of 
valves, valve-operating elements movable 
into and out of operative relation with the 
valves, respectively, electric motors, means 
under control of said motors whereby when 
either of the motors is energized, the corre 
sponding valve is operated and the operati 
ing element for the other valve is moved 
out of operative relation with the latter, a 
main circuit in which the energized motor 
-is included, said main circuit being con 
trolled by one of the parts to be Synchro 
nized, and a shunt circuit in which said 
motor is included, having circuit closers 
therein, one of which is closed when one of 
the valves is moved and the other of which 
is closed under the influence of the valve 
operating element of the other valve. 

43. Mechanism for synchronizing the op 
erations of moving parts, comprising, in 
combination, a motor for driving one of Said 
parts, and connections periodically opera 
tive in accord with the moving parts respec 
tively and respectively effecting an increase 
and decrease of the speed of the motor, said 
connections including a pair of valves, an 
actuating means for each of said valves, each 
actuating means comprising an element ca 
pable of being moved to inoperative posi 
tion with respect to its valve, electric motors 
controlling the actuating means respectively, 
main circuits for the motors controlled from 
the moving parts, respectively, and a shunt 
circuit for each of said motors, each of said 
shunt circuits being under control of one 
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valve and the inoperative element of the 
other valve. 

44, Mechanism for synchronizing the op 
erations of moving parts, comprising, in 
combination, a motor for driving one of the 
parts, a pair of valves, connections between 
said valves and the motor, including valves, 
elements to engage the latter valves and open 
the same, and devices to selectively move 
said elements into inoperative relation with 
their valves, said elements and devices. be 
ing controlled by the first-mentioned valves, 
and means for operating the first-mentioned 
valves in accord with the movements of the 
parts to be synchronized, including electric 
motors therefor, respectively, a source of 
electrical potential and main and shunt cir 
cuits in which the motors are included, the 
shunt circuits including contactors to be en 
gaged with each other when the second 
mentioned valves are opened respectively, 
and other contactors to be engaged with each 
other by movement of the valve-operating 

1824?79 

elements which have been adjusted into in- 85 
operative relation with their valves. 

45. Mechanism for synchronizing the op 
erations of moving parts, comprising, in 
combination, a motor for driving one of said 
parts, and connections periodically opera 70 
tive in accord with the moving parts respec 
tively and respectively effecting an increase 
and decrease of the speed of the motor, said 
connections including a pair of valves, means 
controlled by said valves respectively for 
varying the effective strength of the forces 
exacted upon the motor, an Operating elle 
ment for each of the valves, actuating means 
for the operating elements, devices for mov 
ing the operating elements to such position 
as to render then inoperative with respect 
to their corresponding valves, electric motors 
controlling the actuating means of the oper 
ating elements and the devices aforesaid, 
means for energizing the electric motors 
under control of the moving parts respec 
tively, and means for continuing the ener 
gizing of the motors after the effect of the 
moving part which initially energized them, 
CeaSeS. ? 

46. Mechanism for synchronizing the op 
erations of moving parts, comprising, in 
combination, a motor for driving one of said 
parts, and connections periodically opera 
tive in accord with the moving parts respec 
tively and respectively effecting an increase 
and decrease of the speed of the motor, said 
connections including a pair of valves, means 
controlled by said valves respectively for 
varying the effective strength of the forces 
exiété? upon the motor, an operating ele 
ment for each of the valves, actuating means 
for the operating elements, devices for mov 
ing the operating elements to such position 
as to render them inoperative with respect to 
their corresponding valves, electric motors 
controlling the actuating means of the oper 
ating elements and the devices aforesaid, 
means for energizing the electric motors 
under control of the moving parts respec 
tively, and means for continuing the ener 
gizing of the motors after the effect of the 
moving part which initially energized them, 
ceases, and throughout the effective cycle of 
the operation of the moving part which is 
traveling behind the other. 

47. Mechanism for Synchronizing the op erations of moving parts comprising, in 
combination, a motor for driving one of said 
parts, a pair of valves, connections between 
the valves and the motor, through which an 
increase or decrease in the speed of the 
motor is effected according to which of said 
valves is operated, pneumatic motors, ele 
ments moved by said pneumatic motors to 
actuate said valves, devices engaged with 
said elements to move one or the other to 
inoperative position with respect to the 
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corresponding valve, a pair of electric 
motors, main circuits in which said electric 
motors are included, said circuits being un 
der control of the moving parts respectively, 
shunt circuits in which said electric motors 
are included, each shunt circuit being under 
the joint control of the pneumatic motor of 
one valve and the device which renders the 
element of the other valve inoperative, and 
means controlled by the electric motors re spectively, for causing the energizing of one 
of the electric motors to actuate the pneu 
matic motor of one of the valves and the 
device which renders the. operating element 
of the other valve inoperative. 

48. Mechanism for synchronizing the op 
erations of moving parts comprising, in 
combination, a motor for driving one of said 
parts, a pair of valves, connections between 
the valves and the motor through which an 
increase or decrease in the speed of the 
motor is effected according to which of said 
valves is operated first, operating means for 
said valves respectively, comprising mov 
able elements capable of being shifted out of 
operative relation with respect to the corre 
sponding valves, devices for so shifting said 
elements, electric motors, under control of 
the moving parts respectively, and a circuit 
for each of said motors including two cir 
cuit closing elements one of which is closed 
when one of the elements is moved to actu 

ate its valve and the other of which is closed 
when the other element is moved to inoper 
ative position, and stops for preventing the 
devices from moving the elements to inoper 
ative position with respect to said valves 
throughout the effective cycle of movement 
of the moving part that travels behind the 
other. - 

49. Mechanism for synchronizing the op 
erations of moving parts comprising, in 
combination, a motor for driving one of said 
parts, a pair of valves, connections between 
the valves and the motor through which an 
increase or decrease in the speed of the 
motor is effected according to which of said 
valves is operated first, operating means for 
said valves respectively, comprising pneu 
matics, elements moved by said pneumatics 
for engaging the valves to actuate the latter, 
pneumatic devices for shifting said elements 
to positions in which they are inoperative 
with respect to the corresponding valves, 
electric motors, energized under control of 
the moving parts respectively, each of said 
electric motors controlling the operating 
means of one valve, and the pneumatic de 
vice of the other of said valves, and stops 
for preventing the pneumatic device last 
operated from moving the corresponding 
element out of valve engaging position. 

In testimony whereof I affix my signature. 
HEINRICH BO?KISCH. 
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