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To add to hot, it nudity conce7 7. 
Be it known that I, LAWRENCEU. JOBES, a. 

citizen of the United States, residing at Cin 
cinnati, in the county of Hamilton and State 

5 of Ohio, have invented certain new and useful 
Improvements in Automatic Musical Instru 
ments, of which the following is a specification. 
My invention relates to that class of auto 

matic musical instruments which consist of 
IO pneumatic actuating devices for pianos or 

similar instruments controlled by rolls of per 
forated paper; and the object of my inven 
tion is to provide means for musical expres 
sion in the class of instruments referred to. 
To this end my invention consists of the 

parts and combination of parts, as hereinafter 
described, and pointed out in the claims. 

In the accompanying drawings, Figure 1 
shows an end view, partly sectional, of a pneu 

2O matic piano-player embodying my invention. 
Fig. 2 is a longitudinal sectional view of my 
expression-box and governor, showing the de 
tails of construction. 

Similar numerals of reference indicate cor 
25 responding parts. 

The pneumatic device for musical instru 
ments constructed according to my invention 
consists of exhaust and equalizing bellows, 
wind-chest or vacuum-chamber, primary and 

3O intermediate valve-chambers, a tracker-board, 
ducts or passages leading from the tracker 
board to the primary pneumatics, striking 
pneumatics and valve-controlled passages con 
necting the intermediate valve-chamber with 

35 the striking-pneumatics, and an expression 
box and governor for controlling the striking 
force of the striking-pneumatics. 

In the drawings, 1 designates the usual or 
any suitable tracker-board. The ducts 2 of 

4o the tracker-board communicate in any suit 
able manner, as by means of flexible or metal 
tubes 3, with a primary valve - chamber 4, 
which may be of any approved or known con 
struction. The valves in the primary cham 

45 ber control the intermediate valves in the in 
termediate chamber 5 through suitable air 
ways, and the intermediate valves in turn 
control thestriking-pneumatics 6through suit 
able operative air connections. The valve 

I5 

50 chambers and striking-pneumatics are pref 
erably grouped as indicated in my application 
for Letters Patent filed July 6, 1903, Serial 
No. 164,390, and placed upon an air-chamber 

Specification of Letters Patent. 

or wind-chest 7, to the under side of which 

Patented Dec. 5, 1905. 
905, Serial No. 267,875, 

are attached the exhaust-bellows 8 and equaliz 
ing-bellows 9. 
The expression-box 10 and governor 11 are 

placed on the wind-chest to the rear of the 
intermediate valve-chamber and communicate 
with the airway 12, leading through the wind 
chest and intermediate valve-chamber to the 
striking-pneumatics and also communicating 
with the exhaust-bellows through the wind 
chest. By so placing my expression device 
in the general windway leading from the ex 
haust-bellows to the striking-pneumatics the 
action of the latter may be regulated to im 
part a stroke of maximum, minimum, or in 
termediate force, as may be desired. 
The expression-box 10 is divided horizon 

tally into two parts by the wall 39. The up 
per division is further divided into two cham 
bers 13 and 14 by the vertical wall 15. The 
lower division is divided into three chambel's 
16, 17, and 18 by the walls 19 and 20. The 
chamber 13 communicates with the chamber 
16 by the opening 21 and also with the cham 
ber 17 by the ports 22. The chamber 14 com 
municates with the chamber 18 by the port 
23. In the bottom wall of the box a port 24 
connects the chamber 17 with the wind-chest 
7. The chamber 18 is also connected with the 
wind - chest by the opening 25. A similar 
opening 38 connects the chamber 16 with the 
passage 12. At one end of the expression 
box an air-passage 26 leads through the same 
and opens into the wind-chest. The ports 22 
and 23 are provided with and controlled by 
slide-valves 27 and 28, both attached to and 
operated by the same valve-rod 29 and pro 
vided with means by which the ports 22 and 
23 are closed simultaneously. The port 24 is 
controlled by a slide-valve 30, operated by the 
valve-wire 31, which by suitable connections 
is placed under the control of the operator. 
The governor 11, consisting of an inflatable 

and collapsible bellows, is attached to the up 
per surface of the expression-box over the 
chambers 13 and 14 and connected with said 
chambers by the opening 32, leading to the 
chamber 13, and the gate-valve 33, connecting 
the bellows 11 with the chamber 14, said gate 
valve being controlled by the movable mem 
ber of the bellows 11. 

In order that the governor-bellows 11 may 
be maintained in an expanded condition, an 
auxiliary presser-pneumatic 34 of a predeter 
mined size, communicating with the exhaust 
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of the wind-chest through the passage 26, is 
connected with the governor-bellows in such 
a manner that the suction of the exhaust in 
closing the presser-pneumatic 34 performs 
this function. In the drawings show a lever 
35, carried by the fulcrum 36, the ends of 
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said lever engaging the movable members of 
the bellows 34 and 11 at the point where the 
lever engages with the bellows 11. I use a 
regulating-screw 37 for the proper relative 
adjustment of the two bellows. By this ar 
rangement I place the governor under the 
control of the presser-pneumatic, as described. 
The function of my expression device is to 

regulate the degree of vacuum-pressure ex 
erted upon the striking-pneumatics, by which 
a maximum, minimum, or intermediate force 
is brought into operation selectively by the 
operator, also to cut off entirely the passage 
of air through the governing mechanism dur 
ing the process of rerolling the music-sheet. 
When in action, the air in the chambers 14 
and 18 is constantly under the full vacuum 
pressure of the bellows. The chambers 13, 16. 
and 17 are under a modified pressure, depend 
ing upon the position of the valve 30 over the 
port 24, which controls the circulation of air 
beyond the limited amount passing through 
the governor-passage 32 and valve 33. 
The operation of my expression-box and 

governor is as follows: For the purpose of 
illustration let it be supposed that a perfo 
rated music-sheet indicates that some particu 
lar part thereof be played pianissimo. The 
performer being guided by the marks on the 
sheet or by personal knowledge of the music 
closes the port 24 by the valve 30 with the 
proper means provided therefor, and imme 
diately the governor-bellows, because of its 
area being greater than that of the pneumatic 
34, collapses under the action of the exhaust 
through the chambers 14 and 18, and the gate 
valve 33 is closed. As air from the striking 
pneumatics enters the chambers 16 and 13 
through the passage 12 and opening 38 the 
partial vacuum therein is relieved. The mov 
able member of the governor - bellows is 
slightly raised, and the air is allowed to pass 
through the valve 33. An equilibrium of low 
vacuum - pressure is thus maintained in the 
chambers 13 and 16 and the channel 12, lead 
ing to the striking-pneumatics, with the re 
sult that the softest piano effects are realized. 
When the music calls for fortissimo or bril 
liant effects, the operator opens the port 24, 
which restores the vacuum-pressure of the 
chambers 13 and 16 to the normal pressure of 
the bellows, under which the striking-pneu 
matics act with the greatest force. It will be 
seen that when the port 24 is partially opened 
or closed intermediate effects may be ob 
tained, thus offering the greatest facility for 
musical expression. In the process of reroll 
ing the music-sheet the ports 22 and 23 are 
closed by the valves 27 and 28. This cuts off 
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all passage of air through the expression 
box, thus cutting of the action of the strik 
ing-pneumatics. 

It is a customary practice in instruments of 
this class to distend the governor-bellows 11 
with a spring, the pressure of which is al 
ways fixed and remains constant. With my im 
proved method of maintaining the governor 
bellows in an open position with a presser 
pneumatic under the constant vacuum-pres 
Sure of the exhaust-bellows it is apparent that 
as the pressure of the exhaust-bellows varies 
the resisting pressure of the governor-bellows 
also varies, and a better and more uniform equi 
librium of vacuum in the instrument is main 
tained. 
My improved governor is not limited in its 

application to the particular form of expres 
sion-box as herein described, but is equally 
Well adapted to any other form or arrangement 
embodying the same or similar principles of 
construction. 
Having described my invention, what I de 

sire to Secure by Letters Patent is 
1. In a pneumatic musical - instrument 

player the combination of a governor-pneu 
matic with an auxiliary presser-pneumatic, 
said auxiliary pneumatic being connected with 
and operated by the exhaust of the bellows, and 
connected also with the governor-pneumatic, 
and provided with means whereby the latter 
is maintained in an expanded condition by the 
action of the exhaust upon the former, substan 
tially as described. 

2. In a pneumatic musical - instrument 
player the combination of a governor-pneu 
matic with an auxiliary presser-pneumatic, 
said auxiliary pneumatic being connected with 
the exhaust of the bellows by an air-passage 
leading thereto, and with the governor-pneu 
matic by a lever, the ends of which engage the 
movable members of both pneumatics and 
through the action of which the governor 
pneumatic is maintained in an expanded con 
dition through the action of the exhaust on 
the auxiliary pneumatic, substantially as de 
scribed. 

3. In a pneumatic musical - instrument 
player the combination of a governor-pneu 
matic with an auxiliary presser-pneumatic, 
said auxiliary pneumatic being connected with 
the exhaust of the bellows by an air-passage 
leading thereto, and with the governor-pneu 
matic by a lever, the ends of which engage the 
movable members of both pneumatics and 
through the action of which the governor 
pneumatic is maintained in an expanded con 
dition through the action of the exhaust on 
the auxiliary pneumatic; one end of said lever 
being provided with means for regulating the 
action of the auxiliary pneumatic upon the gov 
ernor-pneumatic, substantially as described. 

4. In a pneumatic musical - instrument 
player the combination with the windway 
leading from the striking-pneumatics to the 
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bellows, of a main cut-off valve, a governor 
pneumatic, a regulating - valve controlled 
thereby, an auxiliary presser-pneumatic and 
connections for maintaining the governor 
pneumatic in an expanded condition and an 
independent regulating-valve, substantially as 
described. 

5. In a pneumatic musical - instrument 
player the combination with a windway from 
the striking-pneumatics to the bellows, of a 
main cut-off valve, a governor-pneumatic, a 
regulating-valve controlled thereby, an aux 
iliary presser-pneumatic and connections for 
maintaining the governor-pneumatic in an ex 
panded position, and an independent regulat 
ing-valve; said auxiliary pneumatic being di 
rectly connected with the exhaust of said wind 
way, substantially as described. 

6. In a pneumatic musical - instrument 
player a cut-off expression-box divided hori 
Zontally into two sections; the upper division 
being further divided into two chambers 13 
and 14; and the lower division into three cham 
bers 16, 17 and 18; the chambers 13 and 16 
being connected by the passage 21, the cham 
bers 13 and 17 by the ports 22, and the cham 
bers 14 and 18 by the port 23: said box being 
provided with valves and means for control 
ling said ports 22 and 23, substantially as de 
scribed. 

7. In a pneumatic musical - instrument 
player, a cut-off expression-box divided hori 
Zontally into two sections, the upper division 
being further divided into two chambers 13 
and 14, and the lower division into three cham 
bers 16, 17 and 18; the chambers 13 and 16 
being connected by the passage 21; the cham 
bers 13 and 17 by the ports 22; and the cham 
bers 14 and 18 by the port 23; the chamber 16 
being connected with the windway from the 
striking-pneumatics by the passage 38; the 
chamber 18 with the wind-chest by the passage 
25 and the chamber 17 with the wind-chest by 
the port 24; said port being controlled by the 
regulating-valve 30, substantially as described. 

8. In a pneumatic musical - instrument 
player, the combination of a cut-off expres 
sion-box with a governor-pneumatic; an aux 
iliary presser-pneumatic; a striking-pneu 
matic passage, and a wind-chest; Said auxil 
iary pneumatic having connections maintain 
ing the governor-pneumatic in an expanded 
position; said expression-box having cham 
bers 13, 16, 14 and 18 and a main air-passage 
leading from the striking-pneumatic passage 
12 to the wind-chest through said chambers: 
through the governor - pneumatic 11 and 
through the passages 38, 21, 32 and 25; the 
gate-valve 33 and the main port 23; Said port 
being controlled by a cut-off valve 28, sub 
stantially as described. 

9. In a pneumatic musical - instrument 
player the combination of a cut-off expres 
sion-box with a governor-pneumatic and an 
auxiliary presser-pneumatic, a striking-pneu 

matic passage and a wind-chest; said auxil 
iary pneumatic maintaining the governor 
pneumatic in an expanded position; said ex 
pression-box having chambers 16, 13, 14, 17 
and 18 and a main air-passage leading from 
the striking-pneumatic passage 12 to Said 
wind-chest through the chambers 16, 13, 14. 
and 18, the governor-pneumatic 11, the pas 
sages 38, 21, 32 and 25, the gate-valve 33 and 
the main port, 23; said port being controlled 
by the valve 28; and a secondary air-passage 
leading from said striking-pneumatic passage 
to said wind-chest independent of the gov 
ernor-pneumatic through the chambers 16, 13 

4; and 17, the passages 38 and 21, and the ports 
22 and 24; said ports being controlled by the 
valves 27 and 30, substantially as described. 

10. In a pneumatic musical - instrument 
player the combination of a cut-off expres 
sion-box with a governor-pneumatic and an 
auxiliary presser-pneumatic, a striking-pneu 
matic passage and a wind-chest; said auxil 
iary pneumatic maintaining the governor 
pneumatic in an expanded position; Said ex 
pression-box having chambers 16, 13, 14, 17 
and 18 and a main air-passage leading from 
the striking - pneumatic passage 12 to the 
wind-chest 7 through the chambers 16, 13, 14 
and 18, the governor-pneumatic 11, the pas 
sages 38, 21, 32 and 25, the gate-valve 33, and 
the main port 23; also a secondary air-pas 
Sage leading from the striking-pneumatic pas 
sage 12 to the wind- chest, independent of 
Said governor-pneumatic, through the cham 
bers 16, 13 and 17, the passages 38 and 21 and 
the ports 22 and 24; the valve 30 controlling 
the port 24 and regulating the amount of air 
passing through the Secondary passage; and 
the valves 27 and 28 controlling the ports 22 
and 23 and cutting off the circulation of air 
through both the main and secondary pas 
Sages, substantially as described. 

11. In a pneumatic musical - instrument 
player the combination of a cut-off expres 
sion-box with a governor-pneumatic and an 
auxiliary presser - pneumatic, the striking 
pneumatic passage and the wind-chest; Said 
auxiliary pneumatic having connections main 
taining the governor-pneumatic in an ex 
panded position; said expression-box having 
a passage therethrough connecting said auxil 
iary pneumatic with said wind-chest; also a 
main air-passage leading from the striking 
pneumatic passage to the wind-chest, con 
trolled by a main valve and said governor 
pneumatic; and a secondary air-passage lead 
ing from the striking-pneumatic passage to 
the wind-chest, independent of Said governor 
pneumatic; said secondary passage being con 
trolled by a regulating-valve, substantially as 
described. 

LAWRENCE U. JOBES. 
Witnesses: 

J. W. MACY, 
H. K. BLINN. 
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