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f'o all chom, it may concerºn: - 
Be it known that HEINRICH BocKIsCH, 

deceased, late a citizen of the Republic of 
Czecho-Slovakia, and formerly residing at 
Poughkeepsie, in the county of Dutchess and 
State of New York, United States of 
America, invented certain new and useful 
Improvements in Automatic Musical Instru 
ments, of which the following is a specifi 
cation. 
This invention has relation to musical in 

struments of the kinds or styles provided 
With a plurality of sets, registers or scales 
of tone elements, each set having a different 
(jilality of tone from that of every other set 
in the instrument. It more particularly re 
lates to stop mechanisms for such instru 
lments. Organs furnish a leading example 
of instruments of the kind or style referred 
to and accordingly this invention will be de 
scribed as applied to organs, but it will be 
inderstood that this particular application 
of the invention is merely exemplary. 

It is well understood that in a pipe organ 
tine Severai seks of pipes–Constituting sets 
of tone elements-are connected to wind 
assages, espectively, each passage having 

a stop valve which is opened to admit pres 
Stile to the several pipes constituting the 
set connected thereto, and that in the iu 
manly played organ these valves are opened 
and closed by the manual manipulation of 
elements which are arranged adjacent the 
i.eyboard and are commonly called “stops' 
and are so designated in the present applica 
tion. In other words, whenever the term 
stop” is employed in the following descrip 

tion and claims it will be understood to refer 
to one of these elements which in the humanly 
played organ is manipulated by the per 
former to render a set of tone elements oper 
ative or inoperative, and not to the set of 
ipes itself. 
One of the important purposes of the 

present invention is to provide a means 
whereby a stop of a musical instrument may 
be moved under control of a record to its 
“on and “off positions to thereby render 
the corresponding set of tone elements opera 
tive and inoperative respectively. 
Another of the important purposes of the 

invention is to provide a manually operable 
stop with means whereby it may be also 
operated under control of a record. 

A further important purpose of the in 
vention is to provide means whereby a plu 
rality of stops may be selectively operated 
by record-controlled impulses of different 
characteristics to render the corresponding 
tone elements operative alone or together, 
and which record-controlled impulses of 
different characteristics for a portion of 
their course travel a common path, thereby 
substantially reducing the width of the red 
ord which would otherwise be required to 
control the operation of the stops. 
These main purposes of the invention, and 

others which will be understood without par 
ticular mention, are well secured from the 
construction in the accompanying drawings 
exemplifying the preferred embodiment of 
the invention. 

In said drawings, wherein like characters 
of reference denote corresponding parts in 
the several views:- 

Fig. 1 is a diagrammatic view illustrating 
a very desirable embodiment of the inven 
tion, having two stops A and B, and showing 
the stop Ain its on position and the stop 
B in its of position. 

Fig. 2 is a detail view on a large scale than 
Fig. 1, showing the stop A in its “off” posi 
tion, together with a motor for operating 
said stop and the connections between the 
motor and the stop. 

Fig. 3 is a detail view illustrating the stop 
B in its “on” position, together with its mo 
tor and the connections between it and the 
motor. 

I have considered it to be unnecessary to 
illustrate the sets of tone elements, or the 
stop valves, or tone valves, with the wind 
passages to which the sets of tone elements 
and stop valves and tone valves are connected, 
as these may be of ordinary character, such 
as are well known in the art. In a coln 
panion application, executed of even date 
here with Serial Number 35,575, to which 
in many respects the present invention is 
subsidiary, I have illustrated one ordinary 
arrangement of sets of tone elements with 
stop valves therefor, respectively. Refer 
ence to that application may be la?t if neces 
sary for a disclosure of ane a Ji'angement ei 
such elements and waves which may be enu- : 
ployed. ?????? 
A and B designate two stops. It will be 

inderstood that in practice there may be 
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any number of these stops. In such case it 
would be necessary only to duplicate the 
mechanism illustrated and hereinafter de 
scribed. It will also be understood that, in 
practice, the stop A is connected with a stop 
valve (not shown) to open and close the 
same to control the pressure to a wind chan 
nel to which a set of tone elements (not 
shown) are connected So that the elements 
are operative when the valve is open and in 
operative when the valve is closed, as is cus 
tomary. It will further be understood that, 
in practice, the stop B is connected with a 
second stop valve (not shown) to control the 
pressure in a second wind channel (not 
shown) to which a second set of tone ele 
ments (not shown) are connected. 
The stops A and B are capable of both 

manual and automatic manipulation, indi 
vidually and together, whereby the stop 
valves similarly may be controlled either 
manually or automatically. 
The stops which I prefer are pivoted at a 

and b respectively. The connections be 
tween the stops A and B and the correspond 
ing stop valves are preferably each of elec 
tro-pneumatic nature. 
The accompanying drawings illustrate 

suitable connections of said nature, but con 
nections of other construction and nature 
may be employed. The one illustrated be 
tween the stop A and the corresponding stop 
valve comprises a contact element 10 movable 
with said stop, and adapted to bridge the 
space between two contact members 11 and 
12, and to thereby close an electrical circuit, 
hereinafter traced, which includes an elec 
tro-magnet 13 whose arnature 14 opens and 
closes an atmospheric duct 15 which extends 
to a chamber 16 in a member C which con 
trols the tension of the air within a pneu 
matic motor D whose movable board d is 
connected to the corresponding stop valve by 
a link d’. The connection between the stop 
B and the corresponding stop valve is of 
similar character, said stop having a con 
tact member 17 to bridge the space between 
two contact members 18 and 19 to close a 
circuit through a magnet 20 whose armature 
21 opens and closes an atmospheric duct 22 
which extends to a chamber 23 in a member 
E. which member controls the tension of the 
air in a pneumatic motor F whose movable 
board f is connected to the corresponding 
stop valve by a link f'. The motors D and F 
are provided with springs d' and f' respec 
tively, for expanding them when the ten 
sion of the air within and without the Imo 
tors is equal to each other, or, in other words, 
when both the inside and outside pressures 
are atmospheric, for example. Stop. A has 
a rearward projection a' and stop B has a 
similar projection b'. These projections co 
operate with the Walls a' and b in the board 
A of the console, to limit the pivotal move 
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ments of the stops, said walls preferably 
having facings of felt or other suitable ma 
terial to deaden the sound resulting from 
impact of the stops there with. 
The member C comprises, in addition to 

the chamber i6, a suction channel 24 which 
is connected to chamber 16 by a bleed hole 
24°, and is separated therefrom by a mem 
brane 25, a valve chamber 26 having a suc 
tion port 27 and an atmospheric port 28, and 
a valve 29 in the valve chamber, provided 
With a stem 30 in operative relation with the 
membrane 25. A duct, 31 extends from the 
valve chamber 26 to the notor D. 
The control member E is of like construc 

tion: 32 being its sliction channel: 32 the 
bleed hole, 33 the membrane; 34 the valve 
chamber: 35 and 36 the suction port and at 
mospheric ports, respectively; 37 the valve 
in said chamber; and 38 the valve stem. 39 
designates a duct which extends from the 
valve chamber 34 to the motor F. 

it will be apparent, that if either stop be 
turned pivotally to its “on” position, i.e., in 
the direction which closes the circuit through 
the corresponding magnet, air at atmos 
pheric pressure will be admitted to the 
chamber 16 or 23 of the corresponding mem 
ber C or E, thereby causing the valve, 29 or 
37, of said member to move and uncover 
suction port 27 or 35, and close atmospheric 
port, 28 or 36, and that this will result in the 
collapsing of the corresponding motor D or 
F and the opening of the corresponding stop 
valve. It will also be understood that if 
either of the stops is moved to its “off” po 
sition, thereby breaking the circuit to the 
corresponding magnet 13 or 20, the reverse 
operation will take place, namely, communi 
cation of air at atmospheric pressure with 
chamber 16 or 23 of the central member cor 
responding to the stop which has been thus 
moved, will be cut off; the valve 29 or 37 of 
said member will be moved to close the suc 
tion port and open the atmospheric port of 
the corresponding central member, thus ad 
mitting air at atmospheric pressure to the 
corresponding motor D or F, whereupon 
said motor will be expanded by its spring 
di or f' and in expanding will close the cor 
responding stop valve. 
In Fig. 1, stop A is shown in the position 
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it occupies during the first named operation, 
that is to say, when it is completing the cir 
cuit to magnet 13, and stop B is shown in the 
second named position, namely, when the 
circuit to magnet 20 is broken. It will be 
understood that when the parts are in the 
position illustrated in this figure all of the 
tone elements of the set controlled by stop 
A are operative and that any of them will 
speak, when the corresponding tone valve 
(not shown) is opened either by pressure 
upon the corresponding key, as when the in 
strument is being played manilaly, or uncier 
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control of a record when it is being played automatically. With the stop B in the posi 
tion illustrated none of the sets of tone elle 
ments controlled therefrom will speak be 
cause the stop valve controlling the pressure 
of the air in the wind channel to which said 
tone elements are connected will be closed. 
These stops A and B and the connections 

thus far described between the stops and stop 
valves are well adapted for manual opera 
tion, as will be apparent, but in order that 
they may be also adapted for automatic op 
eration, i. e., under control of a suitably pre 
pared record, the invention broadly contem 

5 plates mechanism for moving the stops in 
cluding connections which in either move 
ment of the stop (i. e. to “on” or “off” posi 
tion as the case may be) are set into position 
to nove the stop in the opposite direction. 
In the practical embodiment of the inven 
tion it is preferred to provide for each stop, 
a notor and connections between the stop 
and motor, so organized that the stop will 
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be moved to “on” and "off’ positions by suc 
cessive operations of the motor. 
In practice, each stop is preferably under 

spring tension tending to hold it yieldably 
in either of its extreme positions and the con 
nections between the respective motors and 
the corresponding stops are such that each 
connection is adapted to throw the corre 
sponding stop first to one position (as its on 
}}}sition, for example) and then to its other 
position (as its of position, for example) by 
successive operations of the motor. I am 
aware that connections other than the partic 
tilar ones hereinbefore described may be em 
ployed between the respective stops and stop 
valves and further that even if the connec 
tions include electric circuits provided with 
circuit making and breaking elements which 
love with the stops respectively, it is notes 
sential to the invention, considered in its 
broa dest aspects, that the arms 10 and 17 
projecting rearward from the respective 
stops A and B, to bridge the space between 
the contact members 11.12 and 18, 19, re 
spectively, be employed. However, such 
contacts are advantageously employed, inas 
much as the contacts 10 and 17 may be piv 
oted to the respective stops A and B eccen 
tric to the pivots a, b, of the latter, and the 
the contacts 12 and 19 may be resilient and 
constantly engaged with the otherwise free 
ends of the contacts 10 and 17, thus utilizing 
said contact elements 10, 12 and 17, 19 for 
the performance of a dual function, namely, 
firstly, as contacting elements of a switch 
and, secondly, as means by which the stops 
are yieldably held in their extreme positions. 

Moreover, I am aware that the motors 
employed to operate the respective stops may 
be of any suitable nature, pneumatic or 
othervise. Without departing from the spirit 
of the investion considered in its broadest 

B 

aspects, yet it is preferred to employ motors 
of pneumatic nature, such as the bellows A 
and B shown in the drawings, and to con 
nect the movable board of each of said pneu 
matic motors with ühe corresponding stop 
A, B, by jointed links. Thus the motor A 
is shown as having its movable board con 
nected to stop A by connected links 40 and 
41, the link 40 being pivoted at 40 to an arm 
(9 carried by the movable board of the motor 
A and the link 41 being pivoted at 41 to the 
stop A, and the motor ? is shown as having 
its movable board provided with an arm b' 
to which one end of a link 42 is pivoted, at 
42, the other end of the link being pivoted 
to a second link 43 whose opposite end is 
pivoted to the stop B at 43. The stop A 
is provided with two spaced shoulders 44 
and 44' arranged on opposite sides of the 
link 41 and the stop B is provided with 
spaced shoulders 45 and 45 on opposite 
sides of the link 43. Each of these shoul 
ders is preferably faced with a soft material 
to deaden sound. The link 41 is under ten 
sion of a light spring 46. Fig. 2, and the link 9 
43 is under tension of a light spring 47, Fig. 
3. One end of each of these springs is con 
nected to the adjacent stop. These springs 
operate to throw the respective links 41, 43 
off dead center position with relation to 
links 40 and 42 and the respective stops A, 
B, during the movements of the stops be 
tween their “on” and “off’ positions. The 
link 41 Oscillates between the shoulders 44 
and 44 and engages the same alternately to 
throw the stop A into “on” and “off” posi 
tions, by successive collapsing to veinents of 
the notor A. and, similarly, the link 43 os 
cillates between the shoulders 45 and 45a and 
engages the same alternately to throw the 
stop B into “on” and “off” positions by suc 
cessive collapsing movements of the motor 
B'. In the manual operation of either stop, 
the stop moves relatively to the link and the 
latter is not brought into contact with either 
shoulder on the stops. 

It will be iderstood that when either stop 
is in “off” position the corresponding contact 
member 30 or 1 will be out of contact with 
contact member 11 or 18 and hence the cir 
cuits to corresponding magnets 13 or 20 will 
be broken, aid that if either of said stops is 
now moved to its “on” position, either manu 
ally or automatically, the corresponding con 
tact member 10 or 17 will be hought into 
contact with contact ember 1 or 18 and 
will thereby complete the circuit to the corre 
sponding magnet 13 or 20. 
The operating parts of the steps are so co 

related that the 
stops may be effected without discatanecting 
or othervvise disturbing the reco' con 
trolled means, the connections being such 
that after an operation by hand, a subse 
quent operation by the record controlled de 

taal operation of the 
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vice will always operate the stop to the op 
posite position. For this reason, care should 
be taken to have the stops in the “off” posi 
tion before any piece involving the record 
control of the stops, is played automatically. 
Or if the stop is moved to its “on” position, 
by the operator who wishes to introduce the 
effect of the stoy where it is not called for 
by the illusic, care should be exercised to see 
that it is moved to its off position before 
the next 8 utomatic operation of the stop oc 
curs. The spring contact member 12 press 
ing oil the arm 10 is so arranged that its 
point of contact with the arm is in a line 
perpendiculai' to the stop board face and 
which passes through the axis of the stop. 
This construction maintains the stop in one 
of its extreme positions except when the 
stop is being moved. The connecting links 
40 and 4i from the motor are maintained 
nearly in alinement with each other by the 
resiliency of the notor spring no. The 
small spiring 46, however exerts a side force 
on the links between their ends and forces 
them in the direction of the side toward 
which movement will take place in the next 
operation of the stop. The Small spring 46 
being mounted on the stop and eccentric to 
its pivot, is moved each time the stop is 
Inoved by manual or record controlled 
means. its other end being connected to the 
links, as the stop end is moved to one side 
or the other of the links, this small spring 
forces the links away from its stop end thus 
placing the links in set position to permit 
the notor to operate the stop the next time 
the powei is applied to the motor and in a 
di : “ection opposite to the last operation. 
When power is applied to the motor the 

link 40 is pressed toward the stop. This 
inevement swings the other' link 41 upon its 
pivot, and causes the sane to engage the 
shoulder 44 or 44 of the stop. Further 
movement of the motor causes the stop to 
in ove until the pivot of the arm 10 passes 
beyond the line between the point of con 
tact of the contact spring 12 and the 
pivot of the stop. The spring contact 
inember 12 now presses the arm 10 
which in turn forces the stop to its 
other - limit. Ås the motor releases the 
compression in the link 40, the links come 
lack to a linement. This is caused by the 
action of the moto' spring m drawing out 
on the link 40. As the links approach a po 
sition in alinement, the small spring 46 
forces the connecting point of the links over 
the center and in position to operate the stop 
in the opposite direction when the motor is 
again operated. 

Each tile the stop is operated whether by 
hand or by the record controlled motor, it 
either makes or breaks the circuit to the 
nì agine: 13, depending upon the direction in 

o wys : 
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which the stop is operated, as hereinafter 
more fully explained. 
The motors A and B are operated by 

mechanism which selectively utilizes suit 
able record-controlled impulses having dif 
ferent characteristics, the mechanism being 
So Organized that impulses of one character 
istic will cause the motor A to be operated 
while impulses having a different charac 
teristic will cause the motor B° to be op 
eated. These impulses may be of any suit 
able nature, pneumatic or otherwise, with 
out departing from the spirit of the inven 
tion, considered in its broad aspects, but 
pneumatic impulses are preferred and the 
particular mechanism herein illustrated has 
been designed to use such impulses to the 
best advantage. This mechanism is as foi 

designates a tracker bar having torne 
apertures g and a stop control aperture g. 
The present invention is not concerned with 
the means which are controlled from the 
tone-apertures 9 to control the individual 
elements of the sets of tone elements and 
hence such means, which may be of any 
suitable nature, are not herein disclosed. 
A duct 50 leads from the stop control 

aperture (7 and has branches 50 and 50° 
which respectively extend to primary stop 
control members H and I and serve to con 
duct the operating impulses to said mem 
bars from the duct, 5 (). These members i 
and I, respectively, operate pneumatics J 
and I, to make and break circuits herein 
after set forth, which control the operation 
of Secondary control members , and M, as 
bereinafier explained. As all of these im 
pulse: traverse the common duct 50, it is 
a}}}a}'ent that there must be a selective func 
tion exe:"cised in order that either of the 
Inotors A, B may be automatically manip 
ulated alone. To this end the controlling 
inhember's H and I are functionally respon 
sive, respectively, to air impulses having 
different characteristics, as long and short 
for example. Thus, nember H operates a 
Quick-acting circuit closing pneumatic J and 
member operates a relatively slow-acting 
circuit closing pneumatic K. 
The member H has a chamber 51 connect 

ed to the branch duct 50 by a channel 51a; 
a channel 52, which is under siction from a 
suitable source; a membrane, 53, separating 
the chambers 51 and 52 from each other: a 
valve chamber 54 having a suction porá 54. 
and an athospheric port 54°, and also hav 
ing a duct 549 extending to the interior of 
pneumatic 5, and a valve ha ving tywo "yaliye 
Reinbers 55 and 55°, in the chainber 54, and 
also having a stem 55 in operative relation 
with the membrane 53. The Innember - also 
has a bleed duct 559 having communication 
with the chamber 52 and branch duct 50°. It 
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Will be apparent that when an air impulse 
is admitted to chamber 51, member 53 will 
eXpal) and cause the valve to open suction 
port 54° and close atmospheric port 54, 
thereby placing pneumatic.) under suction 
and causing it to collapse. 
The movable board of this pneumatic is 

provided with a contact member 56 which is 
adapted to bridge the space between two con 
tact wires 57 and 58. These wires form part 
Of an electric circuit which, when closed, energizes an electromagnet 59, said circuit 
being hereinafter traced. The magnet 59 
has its almature 60 arranged to control an 
atmosphelic duct 61 extending to a cham 
ber 62 in a secondary control Dienber L. 
This control member has a suction channel 
63 which is separable from chamber 62 by 
a membrane 64, a valve chamber 65 having a 
Suction port 66 and an atmospheric port 67 
anda valve having two members, 68 and 69, 
in the chamber 65, and also having a stem 
70 in operative relation with the membrane 
64. Accordingly it will be apparent that 
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When the magnet 59 is energized air at atmos 
pheric pressure is admitted to chamber 62, 
thereby expanding the membrane 64 which 
acts upon the valve to open the suction port 
66 and close the atmospheric port, 67. Cham 
ber 65 is thus placed under suction. This 
chamber is in communication, through a port 
71 and channel 71", with a duct 72 which 
has communication with the interior of the 
motor A. This motor is provided with a 
Spring in for expanding it when the tension 
of the air within the motor is the same as 
that outside the pneumatic. 
The primary control member I includes a 

Chamber 75 to which the branch durf 50° ex 
tends; a suction channel 76, which is sepa 
rated from the chamber 75 by a membrane 
77 and is connected thereto by a bleed hole 
76"; a valve chamber 78, having a suction 
port 79, and an atmospheric port 80; and a 
valve member Si mounted in the chamber 78 
and having a stem S2 in operative relation 
with the membrane 77. The member I also 
has a channel 83 which is connected to the 
valve chamber, 78, by a port 84 and with 
the atmosphere by a port 85, and regulating 
screws S6 and S are provided for said ports, 
t"espectively, in order that the tension of the 
air in the channel S3 lay be regulated to 
a nicety. A duct 8S is connected to the chan 
nel S3 between the regulating screws and ex 
tends thence to the interior of the secondary 
circuit closing pneumatic K. which has a 
contact 89 adapted to bridge the space be 
tween two contact wires 90 and 9 which 
form parts of an electric circuit, hereinafter 
tracel. and Which circuit energizes an elec 
tro-magnet 92 whose armature 93 opens and 
closes a duct 94 through which air at attanos 
pheric pressure is admitted to a chamber 
95 in a secondary control member M. This 

secondary control member includes, in ad 
dition to the chamber 95, a suction channel 
96, which is separated from the chamber 
95 by a membrane 97, and is connected there 
with by a bleed duct 96; a valve chamber 
9s having a suction port 99 and an atmos 
pheric port 100; and valve members 101 
and 102 in the valve chamber, for closing the 
ports 99 and 100 respectively, and provided 
With a stem 103 in operative relation with 
the membrane 97. A duct 104 has communi 
cation with the valve chamber 98, and with 
the interior of the motor B. This motor 
has a spring o' for expanding it when the 
tension of the air within and without it are 
equal to each other. 

It remains now only to trace the various 
circuits and set forth the operation in a 
general way, as follows:- 
Assuming that both stops are closed and 

hence the corresponding sets of tone ele 
ments are out of action: 

If now it be desired to open stop A, a 
short pneumatic impulse is admitted to duct 
50 and will be conducted to the primary con 
trol member H, through branch 50. This 
impulse will be sufficient to cause pneumatic 
J to collapse and close the circuit through 
magnet 59. This circuit is as follows: From 
the positive pole of a suitable source of elec 
trical potential, indicated at X, by way of 
a bus bar X and wire a to contact wire 57 
and thence through contact 56, contact wire 
58 and wire a' to the positive terminal ac' of 
the magnet 59, through said magnet to the 
terminal as at its negative side, and back to 
the negative pole of the battery by way of 
wire rº and negative bus bar Xº. The mag 
net 59 being thus energized causes air at at 
mospheric pressure to be admitted to cham 
ber 62 of secondary control member L and 
this in turn results in the collapsing of pneu 
matic A which through its described con 
nection with stop A. throws the latter to its 
open or “on” position. This movement of 
the stop A causes the contact member 10 to 
engage contact 11 and to bridge the space be 
tween said contact 11 and contact 12. This 
closes the following circuit through magnet 
13, namely; from the positive pole of the 
source X to the terminal as at the positive 
side of said magnet, thence through said 
magnet to the terminal a' at the negative 
side thereof, and to contact member 11 by 
way of wire ae', and through contact member 
10 to contact member 12 and back to the 
Source by way of wire as and bus bar X. 
This causes motor D to collapse and open the 
corresponding stop valve (not shown) where 
lipon any of the tone elements of the set 
controlled by said valve may speak when the 
corresponding tone valve is opened. 
When this operation has taken place duct 

50 and branch duct 50 will be closed. This 
will break the circuit to magnet 59 which 
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being tilis de-energized closes at nospheric 
duct (31. This rests in the noverient of 
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the y'alve innerhibers (38 and (39 of control mem 
}}ër u to position SY hereiin chamber (35 is Open 
to the atmosphere and closed against Suction 
channel 63. The tension of the air in notor 
A is this changed to atmospheric, where 
upon it expands and while expanding merely 
adjusts the connecting links into such rela 
tion to the stop A that the next collapsing 
movement of the motor will throw the stop 
to its other or off position. in other words, 
the stop A is thrown attomatically only by 
the collapsing moveinent of motor A . the 
expansive movement of said motor merely 
acting to place the connecting links in such 
relation to the stop. A that successive col 
lapsive moveinents of the motor will throw 
the stop first to one and then to its other 
position. 
Thus if a short pneumatic impulse is ad 

mitted to duct 50 it will collapse the pneu 
matic J, thereby closing the circuit to mag 
net 59 and this in turn wii cause motor Ä”. 
to collapse and throw the stop to its on po 
sition, if said stop be in its of position when 
motor A is collapsed. This ?o insietes the 
circuit to stop magnet 13 which in turn op 
erates the stop valve (){}t shown) and there 
by opens u}} colin inlinication of the c{)'i'e- 
sponding wind passage with the several tone 
elements of the set connected to said pas 
sage. This impulse being short will quickly 
discontinue where (pon pnetariatic: ) will ex 
pand, magnet 59 will be de-energized and 

l'eby adjusting the motor Á' will expand, th w. 
links to position to throw the stop to the 
“off” position when the Inotor A is again 
collapsed, as already explained. -- Accord 
ingly it will be noted, that the expansion 
of the motor has not broken the circuit. to 
Imaginet 13 and that, said circuit is not broken 

, until stop A is again thrown, i. e. to its “off 
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thence through bridg 

position by the next collapsi ing no vennent of 
motor A. 

If, instead of a short; iii pulse, a long in 
Puise was at dimitted to cuci, 50), the opertin 
already set forth with relation to the col 
iaising of motor A would take place, and 
in addition thereto, pine natic K void so 
cº ?apsed y closing the fo!) \ving cir. 
citto magnet: 92, I 

from the positi 
X” a ??d bus bar 

???? thence to positive terri 
in al ?p" of mag :in throtigl) said nag 
net to the negative terminal 4:1 and back to 
the soil rce by way of wire a)' and bus bar X. 
The energizing 

through Secondary control Innenaher A to col 
lapse motol B, thereby throwing the stop 
iš from its “off” to its “on” position (assum 
ing that it was in “off” position). This 
movement of the stop carries contact, mem 

of the lanagnet operates 
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ber 17 into operative relation with contacts 
18 and 9 and closes the following circuit 
tlirough magnet 20, namely: 

Froin the positive pole of the sorce by 
way of bus bar X and wire a' to the posi 
tive terminal as of magnet 20, through Sail 
agnet to the negative terminal a, through 

wire as to contact 18; along bridge contact 
17 to contact 19 and thence back to the 
source by Way of wire at and bus bar N. 75 

Biagnet 20 being thus energized causes 
through stop control nei) ber E, the chang 
ing of the tension of the air in stop Ermotor 
F from atmospheric to less than atmos 
phelic, thereby opening the corresponding 80 
stop valve (not shown) and admitting air 
under pressure to the corresponding wind 
passage to permit any of the tone elements 
connected to said wind passage to speak 
when the corresponding tone valve (not 85 
shown) is opened. 
When this long impulse ceases, both 

Inotors A and B expand, and while ex 
panding adjust their connections to the stops 
into such relation with the stops that the 90 
next collapsing movements of the hotors 
will move the stops to their “off” positions, 
respectively. 
Accordingly it will be understood that 

two sho!'t impulses succeeding each other 9: 
will act tipon the notor A " alone. the first 
impulse to throw the stop A to its “on” 
positio}h all dl the second i1}}}}uise to tha'()' it 

s 

' to its “of” position and that during th: 
interin between Said impulses any of the 100 
tone eleinents corresponding to stop A nay t -- Speal: ; while two long impulses succeeding 
each other, will collapse both motors Á" and 
E3, and that the first impulse will act it, 
throw both stops A and B to their “oil 105 
position and the Second vil thro IF both. 
stops to their “off” position, and that in the 
interin between said in pulses any of the 
to ne elle? neints of bºot la sets correspondlingº { { } 
the sets lay speak. Similarly a short iii 
pulse in mediately sticceeded by a long ii 
3) tilse will cali se Successive collapsing inovªe 
linents of the notor A, first by the short in 
pulse aid again at the beginning of the long 
impulse, the renaaiing portien of the long 
impulse catasis Rotor R to coll: - - - - - 
Inna l:es t} 
ing Éro, the 

I 
. . . ; nse. ¿hais 

to prepare a recoi 
impulses as desirecl, ii order that, the etaps, 
lay he moved at their pi'oper fines it is 
m ' “om” ?” i “off” bositions, 'si ? eithel’ “on” or “off” positions, singly 

gethe'. Such a 'ecord has been clisclose 
J2 my Companioin applications ?ht?n? berett ?eri 

ally 375,575 and 35,577, respectively. 
Primary circuit, closing pneumatic i has 

been referred to as a quick-acting pneumatic 
and primary circuit closing pneumatic K 
has been referred to as a slow-acting pneu- 30 
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ratic. These terms are relative, it being 
only necessary that the functional charac 
teristics of the two pneumatics be such that 
one will require a longer impulse to operate 
it than the other'. The pneumatic lS is shown 
as being longer than the pneumatic J and 
hence its movable board is required to 
travel a greater distance in order to close 
the circuit through magnet 92 than is re 
quired of the movable board of pneumatic 
J in the completion of the circuit through 
magnet 59. 
Having thuis described the invention, 

what I believe to be new and desire to secure 
by Letters Patent, is:- 

1. In mechanism for controlling the oper 
ations of a plurality of sets of tone elements, 

25 

35 

40 

45 

50 

a stop for each of said sets, means providing 
a common path for record-controlled inn 
pulses of different characteristics, means 
functionally responsive to the impulses of 
different characteristics. respectively, and 
connections between the last named means 
and the stops. respectively, for operating 
the latter. 

2. In mechanism for controlling the oper 
ations of a plurality of sets of tone eleinents, 
a stop for each of said sets, means providing 
a common path for record-controlled pneu 
natic-imprilses of different characteristics, 
pnet ilmatically operable-means functionally 
l'esponsive to the impulses of different char'- 
acteristics, respectively, and connections be 
tween the last named means and the stops, 
respectively, for operating the latter. 

3. In mechanism for controlling the op 
erations of a plurality of sets of tone elle 
ments, a stop for each of said sets, motors 
for the respective stops, each motor opera 
tive to move its stop to “on and “off 
positions, means providing a common path. 
for record-controlled impulses of different 
characteristics, and operating connections 
between the latter means and the respective 
notors, including elements which are fine 
tionally responsive to the impulses of dif 
ferent characteristics. 

| 4. In a mechanism for controlling the op 
erations of a plurality of sets of tone elle 
inents, a stol for each of said sets, means 
pro viding : ' Annon pat for record-con 
trellied! iiiiiiili sess: o f' different f'lin: a ra otteristics, 
3rd separate operating inelius between the 
first named inean; and the respective stops, 
each operati including elements fo 
move the ce: 'responding stop first to one po 
ition and then to the other position under 

('ontrol of si 'cessi ve inampulses of a charae 
teristi: 
tionally responsive. 

5. In a nech ailisi) for controlling the 
(perations of a plurality of sets of tone elle 
ments, a stol for each of said sets, means 
providing a common path for record-con 
trolled impulses of different characteristics, 

to which the operating means is fine 

7. 

and connections between the latter ineans 
and the respective stops, including elements 
which are functionally responsive to the im 
pulses of different characteristics, respec 
tively, motors, connections through which 
the motors are controlled by said elements, 
respectively, and connections between the 
motors and the respective stops, the stops 
and connections being constructed and ar 
ranged with relation to each other to cause 
the stops to be moved first to one position 
and then to its other under control of suc 
cessive impulses. 

6. In a mechanism for controlling the op 
erations of a plurality of sets of tome elle 
ments, a stop for each of said sets, a pneu 
matic motor for each stop, each motor opera 
tive to move the corresponding stop to “on” 
and “off” positions, means providing a com 
mon path for record-controlled inpulses of 
different characteristics, and connections be 
tween the latter means and the respective 
motors, the connections including elements 
which are functionally responsive to the 
impulses of different characteristics. 

7. In a mechanism for controlling the op 
erations of a plurality of sets of tone elle 
ments, it stop for each of said sets, a motor 
for each stop, each motor operative to move 
the corresponding stop to “on and “off po 
sitions, meals pro viding a common pati, foi" 
record-controlled pneumatic impulses of dif 
ferent cha'acteristics, and connections be 
tween the latter means aid the respective 
motors, the connections including elements 
which are functionally responsive to the 
pneumatic impulses of different character 
istics. 

S. In a mechanism for controlling the op 
erations of : plurality of sets of tone elle 
ments, a stop for each of said sets, a pneu 
matic motor for each stop, each motor op 
erative to nove the corresponding stop to 
“on” and “off” positions, neans pro viding 
a con non path for record-controlled pneu 
matic impulses of different ciharacteristics, 
and connections between the datter means 
and the respective motors, the connections 
including elements which are functionally 
responsive to the pneumatic impulses of dif 
ferent th: : cteristics. 

SS LL S LLLLLLLL0SaS LLS S LLLLLSSSA LLLA SSS 
e rations of : li yrali í ºf tone ele. 
ments, a stop for each gf said sets, a motor 
for moving each stop to on and “off” posi 
tions, means 't viciig a collution path for 
record - controle impulses: o diferent, 
lengths, ant! connections betwee in the Batter 
Ycans and tle resjective Janotors, the con 
nections including elenents which are fune 
tionally responsive 'espectively to the in 
pulses of different lengths. 

10. In a mechanism for controlling the 
operations of a plurality of sets of tone ele 
ments, a stop for each of said sets, a pneu 

of sets 

is: 
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natic notor for moving each stop to “on” 
and “off” positions. Inean 3 pro viding a com 
anon path for record-controlled impulses of 
diffel'ent, leiagttas. a 3rd connections between 
the atter aneans and the respective motors, 
the connections including elements which 
are functionally 'esponsive respectively to 
the in pulses of different lengths. 

11. In a mechanism for controlling the op 
erations of a plurality of sets of tone elle 
lments, a stop for each of said sets, a motor 
for moving each stop to “on” and “off” po 
sitions, means providing a common path 
for record-controlled pneumatic impulses 
of different lengths, and connections between 
the latter means and the respective motors, 
the connections including elements which 
are functionally responsive respectively to 
the imprises of different lengths. 

12. In a mechanism for controlling the 
operations of a plurality of Sets of tone elle 
ments, a stop for each of said sets, a pneu 
natic motor for moving each stop to “on” 
and “off’ positions, means providing a com 
mon path for record-controlled pneumatic 
impulses of different lengths, and connec 
tions betWeen the atter means and the re 
spective motors, the connections including 
elements which are functionally responsive 
respectively to the impulses of different 
tengths. 

13. In a mechanism for controlling the 
operations of a plurality of Seºs of tome elle 
ments, a stop for each of said sets, means 
providing a common path for record-con 
trolled impulses of different lengths, means 
functionally responsive, to the impulses of 
different lengths respectively, and connec 
tions between the last-named means and the 
respective stops for operating the latter. 

14. Ín a mechanistri for controling the 
operations of a plurality of sets of ÉOne elle 
ments, a stop for each of said sets, means 
providing a common path for 'ecord-con 
trolled pneumatic impulses of different 
lengths, means functionally responsive to 
the impulses of different lengths respec 
tively, and connections between the last 
named means and the respective stops for 
operating the latter. 

5. in a mechanis 
operations of a plurality 
ments, a step for each of Said sets, means 
providing a common path for 'ecord-Con 
trolled inpulses of different characteristics, 
a plurality of prinary control members 
functionally responsive to the itapulses of 
different, characteristics respectively, sec 
ondary control members connected with the 
primary control members, respectively, and 
connections between the Secondary control 
members and the stops, respectively. 

16. in a machanisia for controlling the 
operations of a plurality of Sets oÉtOne elle 
ments, a stop for each of said sets, means 

controlling the 
f sets of toine elle 
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providing a common path for record-con 
trolled pneumatic impulses of different 
lengths, primary control members func 
tionally responsive to the impulses of dif 
ferent lengths respectively, secondary con 
tro members connected with the primary 
control members, respectively, and connec 
tions between the secondary control mem 
bers and the stops, respectively. 

17. In a mechanism for controlling the 
operations of a plurality of sets of tone elle 
ments, a stop for each of said sets, a motor 
for each stop, each motor operative to move 
the corresponding stop to “on” and “off” 
positions, means providing a common path 

70 

75 

80 
for record-controllied impulses of different 
characteristics, and connections between the 
latter means and the respective motors, the 
connections including primary control mem 
bers which are functionally responsive to 
the impulses of different characteristics, 
respectively, and secondary control mem 
bers having connection with the correspond 
ing primary control members and motors. 

18. In a mechanism for controlling the 
operations of a plurality of sets of tone elle 
ments, a stop for each of said sets, a pneu 
matic motor for each stop, each motor op 
erative to move the corresponding stop to 
“on” and “off’ positions, means providing 
a common path for record-controlled im 
pulses of different characteristics, and con 
nections between the datter means and the 
respective motors, the connections including 
primary control members which are func 
tionally responsive to the impulses of dif 
ferent characteristics, respectively, and sec 
ondary control members having connection 
with the corresponding primary control 
members and motors. 

19. In a mechanism for controlling the 
operations of a plurality of sets of tone elle 
ments, a stop for each of said sets, a motor 
for moving each of said stops to “on” and .i ???? 

“off” positions, means providing a common. 
path for record-controlled pneumatic im 
pulses of different lengths, and connections 
between the latter means and the respective 
motors, the connections including primary 
control members which are functionally re 
sponsive to the impulses of different lengths, 
respectively, and secondary control members 
having connection with the corresponding 
primary control members and motors. 

20. In a mechanism for controlling the 
operations of a plurality of sets of tone elle 
ments, a stop for each of Said sets, a, pneu 
matic motor for each stop, each motor op 
erative to move the corresponding stop to 
“on” and “off” positions, means providing 
a common path for record-controlled im 
pulses of different characteristics, and con 
nections between the latter means and the 
respective motors, the connections includ 
ing primary control members which are 
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functionally responsive to the impulses of 
different characteristics, respectively. and 
secondary control members having connec 
tion with corresponding primary control 
members and motors. 

21. In a mechanism for controlling the 
operations of a plurality of sets (3f tone elle 
ments, a stop for each of said sets, a notor 
for each stop, each motor operative to move 
the corresponding stop f () on and off osi 
tions, means providing a cominot path for 
record - controlled impulses of different 
characteristics, and connections controllable 
by said impulses and in turn controlling the 
motors, respectively, said connections in 
cluding electrical circuits, and ineans for 
making and breaking the circuits, the lat 
ter means being functionally responsive to 
the impulses of different characteristics, re 
spectively. 

22. In a mechanism for controlling the 
operations of a plurality of sets of tone elle 
ments, a stop for each of said sets, a motor 
for each stop, each motor operative to move 
the corresponding stop to on and off posi 
tions, means providing a common path for 
record-controlled pneumatic impulses of 
different characteristics, and connections 
controllable by said impulses and in turn 
controlling the motors, respectively, said 
connections including electrical circuits and 
pneumatically operable means for making 
and breaking the circuits, the latter means 
being functionally responsive to the impulses 
of different characteristics respectively. 

23. In a mechanism for controlling the 
operations of a plurality of sets of tone elle 
ments, a stop for each of said sets, a pneu 
matic motor for each stop, each motor op 
erative to move the corresponding stop to 
on and off positions, means providing a 
common path for record-controlled pneu 
matic impulses of different characteristics, 
and connections controlled by said impulses 
and in turn controlling the motors respec 
tively, said connections including control 
members which are functionally responsive 
respectively, to the pneumatic impulses of 
different characteristics. 

24. In a mechanism for controlling the 
operations of a plurality of sets of tone elle 
ments, a stop for each of said sets, a pneu 
matic motor for each stop, each motor op 
erative to move the corresponding stop to 
on and of positions, means providing a com 
mon path for record-controlled pneumatic 
impulses of different characteristics, and 

60 
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connections controllable by said impulses 
and in turn controlling the motors, respec 
tively, each of said connections including 
primary and secondary control members, 
the primary control members being func 
tionally responsive respectively to the pneu 
matic impulses of different characteristics. 

25. In a mechanism for controlling the 

FP 
operations of a plurality of sets of tone ele 
ments, a stop for each of said sets, a motor 
for each stop, each motor operative to move 
the corresponding stop to on and off posi 
tions, means providing a common path for 
record-controlled impulses of different char 
acteristics, and connections controllable by 
said impulses and in turn controlling the 
motors, respectively, said connections in 
cluding primary and secondary control 
members and electrical circuits, the primary 
control members being functionally respon 
sive to the impulses of different character 
istics, respectively, and the electrical cir 
cuits being controlled by the primary con 
trol members and controlling the operations 
of the secondary control members. 

26. In a mechanism for controlling the 
operations of a plurality of sets of tone elle 
ments, a stop for each of said sets, a pneu 
matic motor for each stop, each motor op 
erative to move the corresponding stop to 
“on” and “off” positions, means providing 
a common path for record-controlled pneu 
matic impulses of different characteristics, 
and connections controllable by said im 
pulses and in turn controlling the motors 
respectively, said connections including 
pneumatic primary and secondary control 
members and electrical circuits, the primary 
control members being functionally respon 
sive respectively to the pneumatic impulses 
of different characteristics and each having 
a circuit making and breaking element and 
the electrical circuits being opened and 
closed by said elements and controlling the 
operations of the secondary pneumatic con 
trol members. 

27. In a mechanism for controlling the 
operation of a set of tone elements, a stop, 
connections controlled by the stop to render 
the tone elements operative when the stop 
is in its “on” position and inoperative when 
the stop is in its “off” position, and record 
controlled mechanism for moving the stop, 
including connections which in either move 
ment of the stop are set into position to 
move the stop in the opposite direction. 

28. In a mechanism for controlling the 
operation of a set of tone elements, a stop 
movable to “on” and “off” positions and 
connections controlled by the stop to render 
the tone elements operative when the stop 
is in its “on' position and inoperative when 
the stop is in its “off” position, and record 
controlled mechanism to operate the stop, 
including a motor and connections between 
the motor and the stop to transmit move 
ment from the motor to the stop, said con 
nections having an element which is shifted 
in either movement of the stop to a position 
in which its next operation by the motor 
will move the stop to its other position. 

29. In a mechanism for controlling the 
operation of a set of tone elements, a stop, 
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means operable to render the tone eleinents 
operative when the stop is in its on posi 
tion and inoperative when the stop is in its 
off position, and record-controlled mecha 
nism for iloving the stop, including a no 
tor and connections between the motoi" and 
the stop to move the stop to its on and of 
positions by successive operations of the 
Ino?ol'. . . . . . . . . 

30. In a mechanism for controlling the 
operation of a set of one elements, a stop, 
means operable to render the tone elements 
operative when the stop is in its on position 

() 

and inoperative when the stop is in its of 
position, and record-controlled mechanisin 
for moving the stop, including a pneumatic 
motor and connections between the motor 
and the stop to move the stop to its oil and 
off positions by successive operations of the 
n?????". - 

31. In a mechanist) for controlling the 
operation of a set of tOne eleinents, a stop, 
aeans operable to render the tone elements 
operative when the stop is in its on posi 
tion and inoperative when the stop is in its 
off position, and record-controlled mecha 
nism for moving the stop, including a no 
tor and mechanical connections between the 

40 

motor and the stop to move the stop to its 
on and of positions by successive operations 
of the motor. 

32. In a mechanism for controlling the 
stop, a motor for moving the stop to on and 

operation of a set of tone elements, a stop, 
- means operable to render the tone elements 
operative when the stop is in its on position 
and inoperative when the stop is in its off 
position, and record-controlled mechanism 
for moving the stop including a pneumatic 
motor and mechanical connections between 
the motor and the stop to move the stop to 
its on and off positions by successive oper 
ations of the motor. 

33. In a mechanism for controlling the 
Operation of a set of tone elements, a stop 
mantlally movable to either on or off posi 
tion, record-controlled means to move the 
stop to either of said positions, and connec 
tions to render the set of tone elements oper 

50 
ative when the stop is in its on position and 
inoperative when the stop is in its off posi. 
tion, the record-controlled means including 
is movable to either of said positions and 

5 

an element with relation to which the stoo 
Which elementis shifted, by movement of the 
stop, to a position in which its next move 
ment under control of a record will cause it 
to move the stop to its other position. 

34. In a mechanism for controlling the 
operation of a set of tone elements, a pivotai 

(30 

ment movable with the stop and adapted to 

stop, a valve controlling magnet, and means 
for energizing and de-energizing the magnet 
ladel control of the stop, including spaced 
electrical contact elements and a contact elle 

bridge tie space etween the first mensione 65 
contagi elements to energize the magne. 

in I. mechanism foi" (:Ontroi 

36. In mechanisan for cont!"ulting 75 
eration of a sei ef tone eleinents 

*?se. } } connections 
magnet, and notor for controlling the pine 

80 matic forces to the motor, and mea is for 
energizing and de-energizing the 12 gneš, i 
de control of the stop, including si}: 
electricai coni: c{, eleme:S a.i:d 
inent Movable Yªyith the Stop II. 
bridge the sace ioetween the first-r 
elements to energize the magnet, 

37. In a mechanism foi controlii 
operation of a set of tone elements, a 
stop, a notor, and connections between 
inotor and stop, to operate he stop sitcCes 
sively to its on and off positions. 

38. in a mechanism for c?ntrolling th? 
operation of a set of tone elements, a pivoted 

3. 

90 

of position, mechanism connecting the mo- 95 
tor and stop to operate the latter, resilient, 
means controlled by the position of the Stop 
to hold the mechanism in position to operate 
the stop to the position opposite to that oc 
cupied. 00 

39. In a mechanism for controlling the 
operation of a set of tone elements, a pivot 
ed stop, a motor for operating the same, 
1}leans holding the Stop yieldingy in either 
its open or closed position, mechanism, con 
necting the motor and stop to operate the 
atter, and yielding means between the 
mechanism and stop to hold the former in 
position to operate the latter to its other 
position. , , , 

40. In a mechanism for controlling the 
operation of a set of tone elements, a main 
ually and automatically operable stop, a mo 
tor, connections between the stop and motor 
for operating the stop to open and closed po 
sition, resilient means between the stop and 

10 

5 

connections holding the connections in posi 
tion to operate the stop to its other position. 
when the motor is next operated. 

41. In a mechanism for controlling the op- 120 
eration of a set of tone elements, a pivoted 
stop, an aim pivoted to the stop and eccentric 
to the stop pivot. & Spring pressing on the 
opposite end of the arm to hold the stop in 

2 5 either its on or off position, connections be 
tween the stop and motor, means controlled 
by the stop when in one position to hold the 
connections in position to operate the stop 
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in the direction of the other position when 
in e mot for is inext operated. 
42. In a mechanism for controlling the 

Operation of a set of tone elements, a piv 
(oted stop having shoulders, a motor, means 
holding the stop yieldingly in either its ope, 
Gur closedl position, a pain" of links, one of 
which is pivoted to the sto!) and the other of 
which is secured to the notor, the link pivot 
'd to the stop being in position to engage the 
respective shoulders during the “on and 
“off” movement of the stop, and a sprit: 

ing the links and stol) and arrane 
the links to a position to ope:'te ?? "?? 5 ?? 

the stop to the (sition opposite to that c 
cºpied. 

43. In a mechanism for controlling tile 
Operation of a set of tone elements, a pivot 
ed stop having shoulders, a power pneu 
matic. means holding the stop yieldingly in 
either its open or closed positions, connect 
ed links, one end of one of which is pivoted 
on the stop and in position to have the link ?ldministrator of 
engage either of the stop shoulders, the op 

posite end of the other link being connected 
to the power pneumatic, and resilient means 
between the connected links and the stop to 
force the links out of allinement and toward 
the shoulders not last engaged. 

44. In a mechanism for controlling the : 
operation of a set of tone elements, a pivot 
ed stop haying shoulders, a povver pneu 
matic, means holding the stop yieldingly in 
either its open or closed positions. Connect 
ed links, one end of one of which is pivoted 
on the stop and in position to have the lini. 
engage either of the stop shoulders, the op 
posite end of the other link being connected 
to the power pneumatic, resilient means be 
tween the connected links and the stop to 
force the links out of a linement and toward 
the shoulder, and electric contacts opened 
and closed by alternate movements of the 
stop. 

In testimony whereof I affix my signature. 
GEO. W. GITTINS, 
the estate of Heinrich 

Bockisch, in ventor, deceased. 
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