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To all whom it may concern: _ ‘

Be it known that I, Heinrica BocriscH,
a subject of the Emperor of Austria-Hun-
gary, residing at Poughkeepsie, in - the
county of Dutchess and State of New York,
have invented certain new and .useful Im-

ing the Operations of Moving - Parts, of
which the following is a specification.
This invention relates to improvements in
mechanisms for synchronizing the opera-
tions of moving parts, and particularly for
the synchronization of a pneumatically-op-
erated record-controlled instrument with an-

‘other ‘instrument or means of appropriate

character. It may be very desirably em-

~ ployed to synchronize the operations.of a

20

phonograph and an automatic piano, organ,
orcHestrion, or the like, and hence I have
shown preferred embodiments of the inven-
tion when employed for this particular pur-
pose, but it will be understood that this is

* merely exemplary, as the invention consid-

25

30 . .
 hereinafter described “primary controlling
elements,” which are peculiarly appropri-

85

40

45

- 50

ered in its broadest aspects, may be applied
to many different classes of machinery, ap-
paratus or -instruments by suitable modifi-
cation of elements which are more or less
immaterial to the real invention here in-
volved, the said modification having refer-
ence principally to the substitution for the

ate to a phonograph and a self- playing
piano, organ or orchestrion,.of other pri-

mary controlling elements more- especially .
. adapted for the particular class or style of

machines, -apparatus or instruments.which
are to be synchronized. , .
In the accompanying drawings, wherein
like characters of reference designate cor-
responding parts in the several views:
Tigure 1 is a schematic sectional represen-
tation of one embodiment of my invention
applied to the synchronization of the oper-
ations of a phonograph and an instrument

“played by a perforated note sheet or record.

In this particalar embodiment the period
of acceleration or retardation of one instru-
ment comifiences when one primary control-

ling elemient comes into operation and termi- -

nates when the operation of the other pri-
mary controlling element commences.
Fig. 1° is a fragmentary representation of

 a part of the element 59 (or 60) and a part

of the element 63 (or 64) preferably em-
ployed in the various forms of the invention,

‘and is.particularly intended to show the

slidable cénnection of these elements with
each other, : o

Fig. 2 is a detail representation of part of
a perforated note sheet, which form of
record is preferably employed to control the
operation of the piano or the like, and part
of a tracker- board associated with such
record, showing the primary controlling ele-
ment of the piano or the like formed as a

part of the note sheet and with special aper--

tures to successively open a.special duct in
the tracker board. -~ -

Fig. 3 is a schematic sectional representa-
tion of certain parts and shows their several
positions when the speed of the record of

“the piano or the like is being accelerated.

Fig. 4 is a like view,of the same parts but
shows the positions when the period of ac-
celeration has bgen: terminated and before
the parts have been returned to their origi-
nal positions: in other words, while both
primary contrelling elements are in opera-
tion. : : "

Fig. 5 is a view similar to Fig. 8 of the
same parts shown in said figure, but modi-
fied to effect an acceleration of the speed.of
the record throughout the entire period of
the operation of the primary controlling ele-
ment of the other instrument when  the
latter is traveling faster than the former,

-or the retardation of the speed of the record

of the first named instrument throughout
the entire time a perforation of the primary
controlling element thereof is in registra-
tion with the special .duct in the tracker
board. o :
Figs. 6 and 7 are schematic sectional rep-
resentations showing different operative po-
sitions of the parts in an embodiment of the
invention wherein the period of accelera-
tion or retardation initiated by one primary
controlling element is continued by the other
primary controlling element.
" Figs. 8 and 9 are diagrammatic views to
illustrate respectively the periods of acceler-
ation and retardation of the speed of the

‘plano with the construction shown in Figs.

1 to 4, inclusive. ‘ _
Figs. 10 and 11 are similar views to illus-
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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 is
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. 1t 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 trave] at
a regulated speed over a tracker board b,
and that it is perforated and in its travel
over the tracker board opens and closes
ducts ", (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 planc action, as is
usual in player pianocs, or upon the keys of
the piano, as usual in piano players, or by
opening air passages o reeds or pipes oy
other sound producing elements. as is com-
mon in organs or orchestrions for example.
Tt is apparent that any means adapted to
open and close the several ducts " of the
tracker board, when the latter is employed,

in a predetermined succession, may be uti-

lized 1n 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
means. o

The record B in operation is wound onto
a take-up roll ¢ which, as shown in Fig. 1, de-
rives motion from a wind motor, illustrated
conventionally at e. As it is common in in-
struments of this class to connect such mo-
tors with the take-up roil 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 te 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 rontrol the operation of the synchro-

1,324,779

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 ynderstood 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-

78

.tion and other conditions which influence the

two instruments differently and make it ad- 89
visable to force one instrument to follow
every fluctuation in the speed of the other.

The present invention aims to secure a
practically perfect synchronizatiorr of the
mmstruments by mechanism of very simple
nature. ' ‘

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,
1t 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 100
favor of the utilization of suction in the
operation of automatic pianos and the like,

(# e the difference in pressure between air
at atmospherie, or normali, pressure and air
at less than atmospheric, or subnormal, pres- 108
sure) 1 prefer such arrangement and have

8

90

95

“illustrated the same and wil! describe the in-

vention exclusively with relation thereto,
without, however, intending to restrict the
invention to such arrangement, as by well 110
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- 115
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 1s insulated therefrom: and 120
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 125
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 130
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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, 28 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 i by
which the tension of the air in the conduis
F is changed under control of other parts
of the synchronizing mechanism. The con-
duit F and the members G and H are shown
only in Fig. 1. It will be noted that the
conduit F 1s connected by a duct 32 with a
chamber 83 of the member G and that said
member G has another chamber marked 34,
which is connected by a duct 85 with a
chamber 36 of the member H. The member
H also has a chamber marked 87, which is

* separated from the chamber 86 by a mem:

brane 38 provided with a valve 39 which
opens and closes a port 40 between the con-
duit ¥ and the member H. The chamber 37
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

50

55

- 80

85

air in the chamber 37. The openings
through the duct 32 may be adjustably regu-
lated by any suitable means, as the screw
82°, for example, and the duct 41 similarly
may be adjustably regulated; as By the
screw 41°, for example. The chambers 83
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 84 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

a8

by which it has connection with a suitable
source of supply of regulated suction, while
the conduit 42 of the member G is snitably
connected with a source of unregulated or
stronger suction, through the duet 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 aré two motors
ITand 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 61 and 62 under certain conditions
hereinafter explained. These elements 59
and 60 are fulcrumed at 592, 60* to projec-
tions 57* and 58 which are secured to the
movable boards 57 and 58 and substantially
form parts thereof. X and L designate
another pair of motors, preferably in the
form of ordinary bellows. Beliows K has
a connection, shown at 63, slidably engaged
with the valve opener 59 and when col-
lapsed adjusts said valve opener inte 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 J is coliapsed. The valve
openers 5% and 60 nave springs 59 and
60> for holding them yieldably in engage-
ment with the respective adjusting - connee-
tions 63 and 64.
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" The valves 61 and 62 in all of the exem-

plified forms of the invention are hinged at
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 channsl 68
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 ai-
mosphere. The valves 61 and 62 are pressed
yieldably to their closed positions by
springs 61° and 62°.

The motors I and J, openers 59 and 60,
motors K and L and devices 63 and 64 con-
stitute a very desirable form or embodiment,
whose employment therefor is preferred, of
a means by which the valves 61 and 62 are
selectively operated. This operation is con-
trolled in accord with the movements of the
parts to be synchronized, preferably by the
means now to he deseribed: :
- In all of the herein exemplified forms of
the invention, the motors I 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

11¢
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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-

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

" electro-magnet M whose armature m 1s pro-

10

15

20

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 73 and hence
when the duct 71 is opened atmospheric air
is ‘admitted to the chamber 13. This duct
71= 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. :

T have thus deseribed the several parts .

which are or may be common to the several

25

30

35

40

45

50

particular embodiments illustrated in- the

- drawings and hence bear the same reference

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 different 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 38t thus opening the port 40 be-

11

60

85

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

1,324,779

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 beilows 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 1
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 commuinication
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. , oL :

When the valve 61 has been closed the en-
trance of air at atmospheric pressure into

80

85

90

95

100

be

108

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 T4
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

110

118

120

138

" whatever air at atmospheric pressure enters -

and duct 35 now acts upon the membrane 38 130
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and presses the valve 89 to its seat adjacent
the port 40, and hence cuts off communica-
tion of the conduit F with the atmosphere.
Of course it will be understood that the
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 M is deéner-

gized and that when it has been closed at-
meospheric 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 18 with the chamber 14 by a bleed
hole 76. 'Air at atmospheric pressure now
pésses to-the bellows I 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

duct, and when thus closed the primary.

valve 29 falls very promptly (there being a
bleed hole 77 connecting chambers 22 and
23) and closes port 25 and opens pori 26,
whereupon air at.-atmespheric pressure is
admitted to the bellows J and K and the

Jatter 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

856

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

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 -

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.

45

50

65

80

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-

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 avd
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 2 suit-
able. source of electrical potential from the
positive terminal of which a wire 78 extends
fo the positive term.nal nf the magnet M.

- From the negative terminal of the magnet a

1

wire 79 extends to .a place adjacent o the
table A and terminates in a terminal 79
Another conductor, 80, extends to a place

5}

adjacent to the table A from the magnet M,
and terminates in a terminal 802, which is
adjacent to and spaced from the terminal
79, 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 thé 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 I and another duct 84, extending
to the bellows L. ‘Similarly, the chamber
24 of the member E is provided with a duct
85 to which is comnected, 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 {o 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
duct 12 to the member B, the bellows I is
collapsed and the valve opener 59 is brought
inte 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 712, 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

70
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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. Tt also follows that when the ducts 12
and 71* ‘are opened simultaneously, which

115

i2e

occurs when the record B and table are travs -

eling in synchronism with each other, all 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. This is:

shown in Fig. 4 and is substantially frue
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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
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 opener

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 tend-
ency be unresisted and if the vaive be al-
lowed to close, it will follow that the aciion
of speeding up the motor C when the duct
71* is opened first, will terminate the insta

U

the duct 12 is opened; and, om vhe other
hand, the action of slowing down the moter

7ia g

C when the duct 712 is opened firsi w
minate the instant the duet 71 is onens

Bup if the tendency be resistec
valve be held against closing’
opener has been withdrawn irom eng
ment therewith, the speeding up or siow
down of the motor will not be terminate:
instantly upon the opening of the second
opened duct but, by appropriate means, may
be made te terminate at a predeiermined
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 duct and the consequens open-
ing of the corresponding valve 19 or 29, is
terminated the instant the second-openecd
duct 1s opened, as it will be noted that either
valve opener 59 or 60 is free to be moved off
the end of the corresponding valve 6%, 62
and the valve when thus released is free to
be returned to its seat by its spring (617,
62'). The period of speeding up or slow-
ing down of the motor is then determined

Xt

is

by the time elapsinig 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 62v. 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.

66 In the construction exemplified by F igs:
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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:

An electro-magnet M’ additional to the
magnet M is employed. This magnet M’ is
operatively related to the member E, and its
armature ¢ carries a valve 90, which opens
and closes a port 91, in a chamber 92 having
an atmospheric port 93. The port 91 1s
connected by a duct 94 with the duct 12.
There are also added four sets or nairs of
spring contactors, marked 95, 96, 97 and 92,
respeciively, and blocking sirips or stops
99 and 100, respectively and suilabie cireuis

ns petween the sams, the magnets

conneciy
anc & suitable source of electric potential,

i These

Shwi

Fad e 19
aguares,
show

. A second wire, 102
&l 102* adjacent to bul spaced from
e fivsi, extends o the po ot
he magnet L, and a third wire, 103 extends
irom ithe negative terminal of the magnes
I to the negative terminal of the scurce N=.
The second circuit, shown in lighter iines, is
formed as follows: from the positive termi-
na!l of the source N* a wire 104 extends to
& bus bar from which a wire 106 leads to
one member of i !
wire 107 leads to one member of the contact
98. The other member of the contact 96 is
connected by & wire 108 to & member of the
contact 97. The other member of ine con-
tact 95 is connected by & wire 109 to a ter-
minal of the magnet M" and the other ter-
minal of said magnet is eonnected by a wire
117 with the negative terminai of the source
of electrical potentiai. A wire 110 connects

-

s terminal

‘the remaining member of the contact 95

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
is connected.

The correlation of the parts is such that
the operation will be as follows: :

“When the phonograph table A is travel-
ing faster than the record B the gap between
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

he contact 96 and a second j
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the source of electrical potential N2, wire
101, terminal 1012, controller 10, terminal
1022, and wire 102 to magnet M, and by wire
108 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 81¥ in Figs. 6 and 7) to cause the
bellows I-to 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

. by suction from conduit 14 through port 16,
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chamber 15, and duct 84". 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 terminalg
1012 and 102* has been bridged by the mem-
ber 10. A shunt circuit operative to hold
the valve 81 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 mnegative pole of the
source of electrical potential, through wire
103, magnet M, 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 28 was established by the opening of
the duct 12 and the raising of the valve 29
the bellows KX was also placed under suc-
tion from said conduit 23 through port 25,
chamber 24 and duct 88", 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

1022 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
K in communication with the suction con-
duit 23. 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 pellows 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 103
and wire 104, to the positive pole of the
source. -

Thus in the form exemplified by Figs. 6
and 7 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

T believe to be new and desire to secure by
letters patent, and what I, therefore, claim

ise—
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 medns having openers for
the valves and devices for rendering either
opener inoperative with relation to its valve,

2. Mechanisin 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
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of valves and operating means therefor, the
valve-operating means having openers for
the valves and deviges 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 itgvalve, 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, sald 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, 1n
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 valve, 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 primar{l
t

1,824,749

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 to its valves, ele-
ments bg 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, 1n

_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 tue 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 valves, 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 far increasing or decreasing the speed
of the motor according to which valve is
operated, and connections between the pri-

selectively in accord with the’
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mary and secondary valves, the latter con-
nections being controtled by the primary
valves and in turn controlling the second-
ary 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 synclironizing 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 parts 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 controliers 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 respegtive 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 ele-
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, n
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 operating ele-
ments periodically actuated under control of
the primary controllers, and devices under
control of the primary controilers 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-

valves, and in turn control the forces to the
motor to accelerate or retard the speed of the
latter, respectively. _

13. Mechanism 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 o

the valve-opening elements for moving the
latter severally into inoperative relation
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 ele-
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 Laving 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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is traveling too fast, said means having con-
trolling valves and mechanism for selectively
operating the latter valves in accord with
the movements of the parts to be synchro-
nized. ’

17. In 5 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 vaives, air
connections to said valves, valves for con-
trolling said connections, and elements con-
trolled by the parts to be synchrenized for

‘selectively operating the latfer valves to

operate the first mentioned valves in accord

‘with the movements of the parts fo be

synchronized.,

18. Mechanism for synchrenizing the op-
erations of moving parts, comprising, In
combination, 2 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,
¢ valve-opener connected to one pneumatic
of each pair, connections between the other
pneumafics and the openers, and means for
operating the preumatics to move either
openar to open its valve and the other opener
out of operative relation with its valve in
accord with the movements cof the parts to
be synchronized.

19. 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, a pair of valves, connec-
tions to the motor controlied by the vaives,
an operating pneumatic for each wvslve, a
pivoted valve-onener connected to each oper-
ating pneumatie, additionsl pneumatics, de-
vices connected to the, latter pneumatics and
slidably engaged with:the openers to move
the latter into inoperative ralation with the
valves, and means respectively contrellad by
‘the movements of the paris to be synchro-
nized for controlling said pneumatics to open
the valves in accord with the movements of
said parts, one of said means heing connect-
ad to the operating pneumatic of one valve
and the additional pneumatic for the other
valye and the other of said means heing
connected fo the other operating pneumatic
and additional pneumatic. )

20. Mechanism for synchronizing the op-
erations of moving parts, comprising, mn
combination, & motor for driving one of th
parts and means for governing the opera-

.
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tions of the motor, incinding a conduit hav-
ing connection with the motor, valves, valved
connections controlied b 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 frst
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 the 75
other pnenmatics 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 valve in
-accord with the movements cf the parts to
be synchronized.

21. Mechanism for synchronizing the op-
eration of moving parts, comprising,
combination, a motor for driving one of the
parts and means for governing the opera-
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tions of the motor, including a conduit hav-

ing connection with a source of reguiafed
suction and the motor, said conduit also hav-
ing an atmospheric nort and o valve for
controlling said vpori, ducts having com- go
munication with a source of unregulated sue-
tion, valves for controlling saigd ducts, re-
said ducts also, having

spectively, one of
communication with the conduit, means con-

¢ for operating the
port, and means

for selectively opery
.coptrol said ducts in accord with the me
ments of the parts te be synchronized,
thereby increase or reduce the degrese of 2b-
tenuation of the air in the conduli accord-
ing to which valve i
92. Mechanism

TVIN
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parts, compr

sing, i

5 motor for drivag one of the 105
par ans for governing the opera-
the motor, includ 2
ing connection with a source ¢
suction the motor, said
ng an ospheric » ro110
controlling said port
munication wtih a source
suction, valvas for controlling
regpectively, one of sald ducts also havin
communication with the conduit, means con- 115

trolled by the other duct for operating
valve of the atmosnheric pord, & pair
valves, stmospheric ducts conirolled by
the latter wvalves, means for opening the
the first mentioned ducts when
duets ned, respesc-

1 valves of
valy in accord
the parts to be

synchroniz 10!
23, Machanism fov synchronizing the op-

varts, comprising, In
for ariving one of

the parts and means Zor goveraing ihe op-

erationg of the motor, including a conduit 1a0
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having connection with a source of regu-
lated ‘suction and the anotor, 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 conirolling
sald 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 open
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, in
combination, a motor for driving one of ths
parts and means for governing the opera-
tions of the motor, inciuding valves, con-
nections between said valves and the motor
for accelerating the speed of the motor when
one vaive is opened and retarding it when
the other is opened, a pait of’pneumatics
for each valve, a valve opener connected &c
one pneumatic of each pair,the Iatter 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 intg
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 conngction, 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 the
motor when one of the first mentioned valves
is opened and retarding it when the other is

opened, a pair of pneumatics for each first

mentioned valve, a valve opener connected tc
one pneumatic of each pair, the latter pneu-
matics constituting operating pneumatics
for the openers, respectively, connections be-
tween the other pneumatics snd the open-

v

‘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, 8 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 inoving 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 vaives, pneumatically operable act-
uating means for the respectve 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-
troliers and the actuating means whereby
each primary controller controls the actuat-
ing means of one to move one element to
open said second pair of valves and to move
the other element out of operative relation
with the other of said valves. )
27, In a synchronizing mechanism, a pair
of valved members, ‘a pneumatic for each
of said members, valve opehers moved by
the pneumatics respectively, and a pneu-
matically operated device for rendering each
opener inoperative with respect to its valve.

28. In & synchronizing mechanism, the
combination with a pair of valved members,
a 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-
troliers 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 tc
openits valve and the other pneumatic of eath
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
psir end the adjusting pneumatic of the
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other pazir to operate one

obener o
open its valve and to

adjust the other

opener out of operative relation with itg

valve under controi of the primary con-
troller of the moving part which isin ad-
vance of the other, and means for rendering
ineffective upon the opener which has been

‘movea to open its valve, the tendency 01"
the adjusting pneumatic connected to said

opener to d1sengage the latter from 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 ome 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 valves, vaive openers, pneu-
matics for operatmg thé openers to open

the valves, respectively, pneumatics for mov-.

ing the openersinto mopemt;ve relation with

their respective v aives, and stops operatively”

related to the vmves to engwe uhe openers.
31, Mechanism for synchronizing the op-
erations of moving mrts, comprisitig in com-
bination, a motor for dmvmw one of the
parts and means for governing the opera-
tion of the moter in accord with the move-
ments of the parts to be synchronized, in-
cluding a pair of primary valves, a second
‘pair of valves, openers for the latfer valves,
pnaummmce connected to the openers for
moving the same to open the ":}ulves7 Te-
spectlvely pneumatics connected to the open-
s for aa]ustmo the same out of operatwe
1ent10n with their respective valves, con-
nections through Wmcn the pneumatlcs are
controlled by the pr imary valves to open one
or the other second valve %cordmg to which
moving part is in advance of the other, and
stops opemtweiy velated to said second
8 weq to engage the openers.
39, Mechamsm for syncnz'on’vinw the op-
erations of moving parts, comprising in com-
bination, a motor “for dmvmp" one of the

parts, a pair of primary controllers operable

in ﬂecom with the movements of said parts,
respectively, and connections betweer the
primary controllers and the motsr, inel zding
o pair of valves remecnvely operatne to re-
tard or accelerate the speed of the motor,
openers for said vaives respect tively, pneu-

matics connected to the cpeners for moving

the smﬂe to open the valves, respectwe]y
pneumatics connected to the openers for ad-

usting the same out of operative 1‘61;1%,101!
¥ gpecmve WﬂVPS, means ander

fmad o

ith their re

t‘z'oﬂing ’@he forces succtne upon ‘the *)neu~

hati pen one or the other of the valves
g to which moving part is in ad-
VR of he other, and gtops ohcratavm y Te-
lated to said valves to engage toe ope

83, Lischapism for synchronizing

1S,

op-

o

1,824,776

eraticns of moving parts, comprising in com-
bination, & motor for driving one of the
pfu’ts, an air conduit connected to the motor,
and 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, pneumatlcally operable valves
for controHing the connections, valves for
controlling the pneumatic forces to the
valves of said connections, openers for the
second mentioned valves, pneuwmatics con-
nected to the openers for moving the same
to open said second mentioned valves, pneu-
matics connected to the openers for adjust-
ing the same out of operative relation with
their valves, means operable in accord with
the wmovements of the parts to be syn-
chronized for controliing 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 otnel, and stops opemtlvely reiated
to said second mentioned valves to engage
the openers.

84. Mechanism for synchronizing the op-
erations of moving parts, comprising 1
combination, a. motor for dri iving one ¢f 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-
(-mdmg a pair of primary valves opera ble in
accord with said moving parts respectively,
a pair of secondary valves and connections

between the primary va Ives and the second-
‘U“} valves for operating the secondary valves
from the primary mlves, 1‘espect1velm said
connections including additional valves for
controlling the secondary valves, respec-
tively, openers for the additional valves,
iJmllrm'ﬂ% connected to the openers for mov-
no the same to open their valves, respec-
ively, pneumatics connected to the openers
or ad)ustmo the same out of operfltlve rela-
tion with their respective vilves, means un-
der control of the primary valves for con-
trolling the forces effective upon the pneu-
mabics “to open one or the other of the addi-
JOA‘LI valves according to which moving
part is in advance of the other, and stops op-
eratlveiy velated to said addltlona] valves
engage the openers.

85, Mechanism for synchronizing the op-
eration of moving parts comprising in com-
bination a motor tor one of said parts and
means for effecting an increase or decrease
in the speed of the motor comprising a
plurality of valves, means for actuating the
valves under control of the moving par s re-
suectively, devices under control of the mov-
ing parts for determining which of the
valves is to be operated according to which
moving pmf is in advance of the other and
means for continuing the actuation cf
valve uhrouonout the corresponding cyel
of the other moving nart,
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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.

87. Mechanism for synchronizing the op-
eration’of moving parts comprising in corm-
bination a motor for one of said parts
and means for effecting an increase or de-
crease 1n 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

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 acuion of said
motor thereon. -

38, Mechanism for synchronizing the op-

combination, a motor for driving cne of said
parts, 4 pair of valves, means fcr operating
said valves in accord with the movemenis
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 firss
actuated operating element from ceasing to
exert its effect upon its valve throughout the
cycie of operation of the moving part that
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, in
combination, a motor for driving one of said
parts, primary controlling elements movabls
mn accord with the parts to be synchronized,
respectively, a pair of valves, connections
between the valves and the moior for see

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 ele-
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, 1n
combination, a motor for driving one of said
parts, primary controlling elements movable
n 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 ele-
ment bodily and the other pivotally and orie
primary controlling element, connsctions
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
controiling elements has been completed.
41, Hechanism for synchronizing the op-
erations of moving parts, comprising, in
combination, a motor for driving one of
said parts, and connections periodically
operative in accord with the moving parts
respeciively and respectively effecting an in-
crease and decrease of the speed of the mo-
tor, said connections including vaives, oper-
ating elements for the wvalves, electric mo-
tors, elements for operating the valve-oper-
ating elements under conivol of the motors
respectively, devices for rendering either
valve-cperating element inoperative with re-

spect {c its valve according to which moving 1

part is in advance of the other, electric cir-
cuits in which the motors are included, and
circuit breaking means therein, one of
which s closed when the first-operated

valve is moved, to partiaily complete the

circuit, and the other of which is closed to
complete the circuit upon movemens of the
operating element of the other of seid
valves.

- : A SR T S ST i
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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 operat-
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 ecircuit being con-

trolled by one of the parts to be synchro-
nized, and a shunt circuit in which said
motor is included, having circnit 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, 1n
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 respéctively,
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

45

50

80

valve and the inoperative element of th
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

1,824,779

elements which have been adjusted into in-
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 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 opex-
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
exacted 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 sald 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 BOCKISCH.
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