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To all whom it may concern: 
Be it known that I, PAUL BROWN KLUGH, 

a citizen of the United States, residing at 
Chicago, in the county of Cook and State of 
Illinois, have invented certain new and use 
ful Improvements in Musical - Instrument 
Players, of which the following is a specifi 
cation. 
My invention relates to attachments for 

mechanically operating pianos or similar 
musical instruments without interfering 
with their capacity for manual playing. 
The primary object of the invention is to 

provide a device of this character, which 
may be readily fitted and attached within 
the case of an instrument of this class and 
as readily removed therefrom, which is 
simple and economical in construction, with 
delicate and responsive means, under con 
trol of the operator, for accenting particular 
passages of the music, changing tempo or 
tone volume, repeating, accelerating, retard 
ing or holding parts and producing cres 
cendo or diminuendo effects according to the 
taste of the player or directions upon the 
perforated sheet. 
The invention also provides means for 

promptly venting the sounding mechanism 
on rewind, high and low pneumatic tension 
from the same exhaust bellows chest 
through to the sheet-propelling motor and 
pneumatic actions and effective and respon 
sive dynamic control. 

Further objects will be more particularly 
described in the specification and pointed 
out in the claims. 
In the accompanying drawings, I have 

shown a standard size piano embodying my 
invention in one of its preferred forms. 

Figure 1 is a front view with the upper 
and lower front boards or panels removed 
to reveal the interior construction. Fig. 
2 is an enlarged broken vertical sectional 
view taken on line 2 of Fig. 1 looking in the 
direction of the arrow. Fig. 3 is a plan sec 
tional view on line 3 of Fig. 1 looking in 
the direction of the arrow. Fig. 4 is an en 
larged broken sectional plan view taken on 
line 4 of Fig. 1. Fig. 5 is a perspective dia 
grammatic view of the rewind, tempo, 
modulating and sustaining levers with their 
connections to the respective operated parts. 
Fig. 6 is an enlarged broken sectional eleva 
tion of one of the bellows sections, one of 
the governors and a valve chamber c, taken 
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on line 6 of Fig. 3. Fig. 7 is a plan sec 
tional view of this valve chamber taken on 
line 7 of Fig. 6. Fig. 8 is an enlarged 
broken sectional elevation of the right 
handbellows section, one of the governors 
and the valve chamber 6', taken online S of 
Fig. 3. Fig. 9 is a plan sectional view of 
this valve chamber, taken on line 9 of Fig. 8 
looking in the direction of the arrow. fig. 
10 is a vertical sectional view taken on line 
10 of Fig. 12, showing one of the upper 
pneumatic actions in 'sectional elevation and 
one of the lower pneumatic actions in side 
elevation and illustrating the operative con 
nections of one of the piano abstracts. Fig. 
11 is an enlarged sectional view through the 
yenting box and chamber, taken on line 11 of 
Fig. 12, showing means for venting one of 
the tracker tubes. Fig. 12 is a sectional 
broken diagrammatic view showing the 
pneumatic actions, a motor governor, sheet 
shifting pneumatics, the pneumatic for op 
erating the reversing mechanism to wind 
and rewind the sheet, the trackerboard, the 
venting chamber and their respective con 
nections. Fig. 12" is a broken face view of 
a portion of the tracker-board showing 
Some of the tracker orifices and trigger openings for inaugurating the operation of 
the shifting mechanism. Fig. 13 is a plan 
yiew of the upper crank for moving the 
locking bar under the manual keys. Fig. 
14 is a plan sectional view of the lower 
crank adapted to turn the shaft upon which is 
mounted the crank shown in Fig. 13. This 
view is taken on line 14 of Fig. 15. Fig. 
15 is a broken sectional view, taken on line 
15 of Fig. 13, representing the connections 
and mechanism employed for operating the 
hinged locking bar under the manual keys. 
Fig. 16 is a sectional elevation of portions 
of the sheet winding, shifting and revers 
ing mechanisms. Fig. 17 is a front view 
of the mechanism, shown in Fig. 16. Fig. 
18 is a broken sectional view showing the 
means for removably supporting one end of 
the music or rewinding roll, taken on line 
18 of Fig. 16. 

For convenience in understanding the 
relative disposition of the parts of my at 
tachment, I have shown an upright piano of 
standard size and of ordinary constructuoi, 
wherein A is the case, B the upper front 
board, C the lower front board, D the fall 
board, E the sliding trackerboard panel, F 
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the strings. G the piano action, H the piano 
abstract, J the action rail, K'the piano keys, 
L the key-bed, M the key slip, N the sound 
ing board, O the back uprights, P the head 
block and Q the piano string frame. 

It is, however, obvious that many modifi 
cations in the size, arrangement, connec 
tions and disbosition of the parts of my 
device, depending to some extent upon the 
style and size of the instrument in which it 
is to be placed, may be made without de 
parting from the principles of my invention. 
Within the lower portion of the piano 

case. below the key-bed, I provide means for 
detachably securing the bellows mechanism, 
which in this class of mechanical players 
usually comprises a chest, reservoirs, ports 
and pumps operated by pedal connection 
adapted to create pneumatic tension within 
the chest. the latter communicating through 
various windways, having valves under con 
trol of the operator or the music sheet with 
the player parts which throw the piano 
hammers and propel and guide the music 
sheet. 
My preferred form of sectional bellows 

construction is made the subject of a co 
pending application, issued as Patent. No. 
914.351, of March 2, 1909, and I will but 
briefly describe it, it being understood that 
my construction of the bellows chest in 
separately removable sections or divisions 
facilitates attnchment and detachment there 
of within the instrument case and that vari 
ation in the sectional construction and ar 
rangement may he made. 
Near the middle of the piano, I provide 

an upright support 1, having two vertically 
disposed straps 3 and 3 contersunk in the 
rear surface and rent over the top at right 
angles so that they may be screwed, or 
otherwise fastened. to the key-bed at 2, the 
support 1 being similarly secured at the 
lover end to the string frame Q of the piano. 
(See Fig. 1.) To the opposite interior 
ends of the piano case are secured a pair of 
upright clents 5 and 5 on the left hand 
and 6 and 6 on the right, both pain's taper 
ing inwardly so as to form oppositely dis 
posed recesses or sockets 7 and 7. The 
cleats on the same side of the case are far 
enough apart to permit the outer ends of 
the hellows chest sections to fit snugly be 
tween them. Rigidly secuted to the up 
right 1. or made integral with it. is a verti 
cal wedge-block or tongue 4, tabering out 
wardly and of sufficient size to fill the inter 
vening space hetween a diacent ends of the 
sections when thev are set in place. 

I provide a bellows chest composed of a 
plurality of separately removable sections 
or divisions. In the drawings I have shown 
two sections or divisions separately placed 
or attached so they may be taken out one 
at a time, having the usual tension creat 
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ing and retaining mechanism comprising 
pumpers 8 and 8, pedals 9 and 9', reser 
voirs 10 and 10 and chests 11 and 11. 
The sections are set in the instrument by 
thrusting the outer ends into the sockets 7 
and 7", and pressing the inner ends against 
the sides of the wedge-member 4, in which 
position they may be detachably fastened 
by bolts 13, suitably threaded and provided 
with nuts. In order that the pneumatic 
tension may be the same within the sections, 
I cut openings therein and fit the ends of 
windway connections 12 and 12 thereto. 
The configuration of the sections is such 
that ready access may be had to the string 
frame through the opening 15. . 
Mounted on the left hand section is a 

valve chamber 6 and a tension regulator or 
governor d, while similarly mounted on the 
right hand section is a valve chamber o' and 
a similar governor d". Chests 11 and 11 
communicate with chambers c and c' respec 
tively through passages provided with 
valves and rod connections under control of 
the operator. I prefer to use a governor 
comprising an expansible air chamber, to a 
movable member of which is attached a ball 
valve d, normally held from its seat in 
the passage to the chest by spring d", and 
adapted automatically to diminish or increase 
the opening therein in accordance with the 
increase or decrease of the pneumatic tension 
in the chamber. Valve chamber 6 is pro 
vided with high tension direct and low ten 
sion indirect communications to chest 11, 
the direct communiction being through 
passage 19 and the indirect communication 
through opening 18, channel 16, opening 17, 
governor d and opening 20. Channel 16 is 
preferably disposed within the top of the 
chest 11. The opening 19 may be opened 
and closed independently of, or simulta 
neously with, opening 18 by valves con 
trolled by the modulating and rewind levers. 
From valve chamber r lead the windways 

throuoh which pneumatic tension is commu 
nicated to the mechanism for actilating the 
piano hammers and for shifting the con 
nections to apply alternately the power of 
the motor for advancing and rewinding the 
music sheet. I prefer to detachably couple 
these windways to the cham'er e by cap 
ping the latter with a face plate having a 
tubular opening 22 to which a pipe, 23 leads 
from the chambers 81 of the pneumatic ac 
tions 24. Valve chamber? is similarly pro 
vided with high tension direct and low ten 
sion indirect communications to chest 11a 
controlled bv, independent valves operated 
by the rewind and tempo levers. A chan 
nel 25 within the top of chest 11 communi 
cates with governor d' through opening 26 
and with valve chamber o' through opening 
27. The valve chamber o' communicates di. 
rectly with chest 11" through passage 28 
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and indirectly through opening 27, chan 
nel 25, opening 26, governor d, and opening 
29. A pipe coupling 30 on chamber c is 
provided with a flexible pipe 31 bringing 
this chambe into communication With the 
motor which operates the sheet propelling 
mechanism. 
The level's by which the various parts of 

my device are preferably controlled are four 
in number and are conveniently arranged be 
low the keys and provided with handles and 
a finger rest. On the front of the instrument. 
I prefer to construct this rest by merely 
cutting away or recessing the key-slip M 
and providing four slots therein, each adapt 
ed to permit lateral movement of the lever 
extending therethrough. The bottom of 
this recess m affolds a rest for the fingers. 
Tempo-lever 33 extends backward in a 

horizontal plane through its slot in recess 
m and is pivoted at 36 to the key-bed L. 
To the rear or inner end of this lever is 
attached an end of connecting rod 37, the 
other end of which is secured to valve-stem 
38 on valve 39 in chamber 6. This valve 
controls opening 27 between chamber c' and 
governor d’. Near the forward end of lever 
33 is fastened one end of a link connection 
40, the other end being attached to an arm 
of a double crank 41, the other crank-arm 
being connected to the lower end of a swing 
ing arm 42 pivotally secured at 43 by 
bracket 44 attached to case A. To the up 
per end of this swinging arm 42 is adjust 
ably secured a rod 45 leading to a tempo 
indicator or scale 4S. Rod 45 is provided 
with a double eve or universal joint 46, and 
an indicating finger 47 adapted to travel 
along the scale 48. 

Modulating-lever 34 extends backward in 
a horizontal plane through its slot in recess 
m and is pivoted to the key-bed at 49. To 
the rear end of this lever is attached one 
end of link 50, the other end being adjust 
ably secured to valve-rod 51 provided with 
collar within the valve chamber 6. 
Valve-rod 51 passes through ear 55 project 
ing upwardly from valve 53. Collar 52, 
impinging against ear 55, closes the valve 
53 over opening 19. This valve is opened 
by Spring 5-4 within chamber 6, one end of 
which is attached to the wall of the chamber 
and the Other to the ear 55 on the side ad 
jacent to the collar. When lever 34 is drawn 
to the left by the operator the valve 53 
closes the direct opening 19 between chest 
11 and chamber C. To return lever 34 to 
its initial position upon release by the op 
erator a spring 56 is provided attached to 
the piano case at 57 and to the link 50. IBy 
operating lever 34, the direct passage be 
tween chamber 6 and chest 11 is closed, 
thereby bringing a low tension to bear in 
the action pneumatics. When the valve 
controlling this direct passage is open, high 

52 

8 

tension is created in the chamber, so as to 
give the most powerful action upon the 
striking mechanism, while when this valve 
is closed communication is had only by an 
indirect passage through the governor. 

Sustaining-lever 35 extends backward in 
a horizontal plane through its slot in recess 
m, and is pivoted to the key-bed I near its 
real or inner end at 58. To this rear end 
is attached one end of a link 59, the other 
end thereof being connected with one men 
ber of a bell-crank (60, pivoted at (51, the 
other member engaging the upright rod (52 
leading from the sustaining pedal of the 
piano. This rod (52 connects the sustaining 
pedal for Operating the usual piano mecha 
nism for removing the dampers from the 
strings. 

Rewinding-lever 32 extends backward in a 
horizontal plane through its slot in recess on 
and is pivoted near its center at 63 to key. 
bed L. Secured to the rear or inner end of 
the lever is a link connection 64, the right 
hand end of which is coupled to valve-stem 
65 on valve 66 in chamber 6', over opening 
28 while the left hand end is coupled to 
valve-stem 67 on valve 6S in chamber a over 
opening 18. For the purpose of affording 
an adjustable connection of valve-stem 67 
on valve 68, I provide a collar (39 adjustably 
Secured by a set screw 70 to said valve-stem, 
which, in turn, is confined between two up 
Wardly extending ears or flanges 70 of the 
valve. Valve-stem (37 passes through ear 
55 on valve 53 and extends through a bear 
ing in the end of chamber (. Surrounding 
the valve-stem (57 and adjacent to ear 55 on 
the left hand side, as shown in Figs. (3 and 
7, is an adjustably Secured collar 71. Con 
nected to valve-stem (57 on the outside of the 
light hand end of chamber a is a valve rod 
72, adjustably connected to valve 73, and 
adapted to open and close a vent or opening 
74 between valve chamber 6 and the outside 
air. This valve is confined within the guide 
75. When lever 32 is thrown to the left 
from the position it normally occupies and 
as shown in Fig. 1, the valves 53 and (3S in 
the valve chamber (; are closed while valve 
66 in valve chamber 6' is opened. This nove 
ment also opens the valve 73, uncovering 
opening 74 in chamber 6, which instanta 
neously allows outside air to enter and re 
lieves tension upon the action pneumatics 
and by means of the conduits 127, 199 and 
198 upon the locllows 153. The removal of 
this tension permits expansion of the bel 
low's referred to, thereby shifting the mecha 
lism through which the 'olls are operated 
into position for rewinding the music. At 
the Same time high tension is applied to 
the motor for Operation at the maximum 
speed. 
Above the keys and directly back of the 

front key-board casing are mounted the ac 
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tion pneumatics detachably secured to the 
case A by plates 76 as shown in Fig. 12. In 
constructing the pneumatics, I prefer to 
form two cross-pieces 77 and 77, one mount 
ed above the other and both joined at the 
opposite ends by blocks 7S having connect 
ing wind passages. Each of these cross 
pieces is formed of an upper and lower mem 
ber 79 and S0, respectively. Upon each of 
the upper members 79, I mount a row of 
action pneumatics, these being so arranged 
and of such size and shape as to allow one 
row to be placed over the other and each 
pneumatic directly above one of the keys of 
the instrument. Each pneumatic S3 is pro 
vided with an opening 84, registering with 
an opening S5, communicating with passage 
86, within member 79. Within each of the 
passages S6 to the rear thereof, is a thimble 
extension S7 affording communication be 
tween passage S6 and chamber S1. IBeneath 
extension 87, and in line therewith, is placed 
a flexible diaphragm SS covering opening 
S9 leading from chamber 81. To the rear 
of each member S0 of the cross-pieces 77, is 
a row of thimbles 90 each of which connects 
with a passage 91 leading from the under 
side of one of the diaphragms SS. Loosely 
attached upon each diaphragm, is a disk 92 
with stem 93, passing through guides 94 and 
carrying a valve 95, adapted to alternately 
open and close the opening to thimble S7 
and the opening 96 to the outside air. Valve 
95 is secured to stem 93, by means of wash 
ers 9 held in place by elastic or accommo 
dating stops 98. From each nipple 90 and 
detachably coupled thereto are the lower 
Sections 99 of the tracker tubes. 

I prefer to apply the power of the action 
pneumatics to the piano action by substan 
tially the same means as those shown in my 
co-pending application issued as Patent No. 
833 060 of October 9th, 1906. The movable 
members 100 of pneumatics 83 are provided 
with projections 101 through which pass 
stems 102, which are provided with nuts 103. 
Yielding washers 104 are placed between the 
nuts and the projections 101. Each stem is 
pivoted at its upper end 105 to the outer 
end of a horizontally disposed lever 106, piv 
oted at 107 within a bearing strip 10S. The 
rear end of the lever is rounded and cush 
ioned to contact when the pneumatic is col 
lapsed with the under side of a spoon 109 
projecting forward from the piano abstract 
H. It mav be found convenient to provide 
an adjustable blimper 110 above each lever 
held in position by cross piece. 111. By this 
attachment between the mechanical or pnell 
matic action and the piano action there is 
no interference with manual playing. To 
cross pieces 111 is removably secured an 
upright frame 112, to which is detachablv 
secured venting chamber 114. The box 113 
comprises a rear wall 115, the top and bot 
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tom flanges 116, provided with recesses 117, 
within which is placed glass or transparent 
Sections fitted in gaskets 119 and clamped 
in place by buttons 120, pivoted at 121 to 
flanges 116. Within wall 115 are cut a series 
of vertical holes 122, provided at the top 
and bottom with nipples 123. To the lower 
end of each lower nipple is attached one of 
the lower tracker tube sections 99, and like 
Wise to the upper end of each upper nipple 
is similarly attached one of the upper sec 
tions 99. The latter lead to nipples 124 on 
the rear of the tracker-board f to which 
they are secured. The tracker-tubes are 
pneumatically exhausted through pin holes 
125 in disks 126, leading to venting chamber 
114, Said chamber communicating with the 
right hand end of the upper cross piece 
chamber 81 through pipe connections 127. 
A slight tension is thus created in the 
tracker tubes sufficient when the tubes are 
closed by the sheet to prevent operation of 
valves 95, but not sufficient to exhaust them, 
or any one of them when uncovered by the 
sheet. This tends to hold the sheet and 
tracker board in close contact. 
The motor or wind engine, the tracker 

board, rewind and take-up rolls, the sheet 
guiding devices for correcting registration, 
the shiftable connections for alternately 
coupling the motor to advance the rolls and 
thereafter shift them to reverse the rolls, 
and the pneumatically controlled mechanism 
for obtaining this reversal, I prefer to 
mount near the top of the case. This my le 
conveniently done by providing a rectang 
lar frame f detachably secured to the back 
of the piano, having a base (' extending out 
to the right hand side of case A. The 
tracker hoard is mounted in the usual man 
ner within the frame if and leading from it 
are curved rear sections 128, forming recesses 
for the music or rewindling roll h, and the 
Winding or take up roll i which are jour 
naled in the frame?. The arrangement of 
the motor or wind engine, the tracker board, 
the rewind and take up rolls and the con 
nections for alternately coupling the motor 
to advance and reverse the rolls, may be of 
any convenient construction. I prefer, how 
ever', to arrange them as shown in the draw 
ings. At the right hand end of frame (7 is 
mounted a shaft 129, having a slotted socket 
or head 130 within the frame adapted to re 
ceive the usual gudgeon of the music roll, 
the pin 131 of which engages the slot in 
head 130. Outside the rectangular frame a 
disk 129 is keved to shaft 129. Bearing 
against this disk is a spring brake or ten 
sion member 129 adapted to increase tension 
on the sheet. 

In line with shaft 129 at the opposite side 
of the rectangular frame 7 is a spring 
pressed socket 132 normallv held against the 
gudgeon of the music roll by spring 133 
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(Fig. 1). The above described mechanism 
affords means for inserting music rolls of 
uniform standal'd length and for taking 
them out again when rewound. Take up 
roll i is mounted on shaft 134, having bear 
ings within the frame ty. This shaft ex 
tends beyond the frame on the right hand 
side as shown in Fig. 17, being preferably 
pointed at this end and bearing against 
spring 135 which tends to thrust the roll to 
the left. Rigidly mounted on shaft 134 is 
gear 134 adjacent to the rectangular frame. 
Adjacent to shaft 134 is placed a shaft 135, 
suitably supported in bearings, and pro 
vided with a loose sprocket 136 held against 
lateral movement thereon by an arm 1:37 
which enter's a groove in the hul) portion of 
the sprocket. On the left hand face of 
sprocket 136 is mounted a contact roll 1:38. 
IBetween the sprocket 1:36 and the rectangi 
lar frame ty, shaft 135 is provided with a 
pinion 139, having a head 140 carrying on 
its right hand face pins 141 adapted to 
engage contact roll 13S on sprocket 1:36, 
when thrown to the right to occupy the po 
sition shown in Fig. 17. Head 140 is pinned 
to shaft 135 and provided with an annular 
groove 1-42 adapted to engage an upwardly 
extending finger 143, mounted on shaft 1-44 
directly beneath shaft 135 and parallel 
thereto. 
Upon the base extension ty' of the rec 

tangular frame t are uprights 145 support 
ing a suitable wind notor j. This motor be 
ing well known in the art is not more 
particularly described. It is here shown as 
operated from the flexible windwav or pipe 
connection 31. The motor crank shaft 146 
has learings in both the uprights 145 and is 
in axial a linement with shaft 135. At its 
left hand end shaft 146 is provided with a 
disk 147 pinned the reto. Extending out 
from this disk is a pin 14S adapted to en 
gage at all times anti-friction roller 1-4) 
fastened on the end of shaft 135. Upon 
shaft 129 is mo' inted a sprocket 150. A 
sprocket chain 151 passes around sprockets 
150 and 136. Intermediate the two spr(ck 
ets is a belt tightener 152 made adiustable 
in the usual manner to vary the tension of 
the sn'ocket chain. 
While I have in the foregoing described 

a convenient form of shiftable coupling 
mechanism for alternately operatively unit 
ing the motor and rolls so as to advance the 
latter and thereafter operatively uniting 
them so as to reverse this movement, the in 
vention is not limited to the particular con 
struction as shown but contemplates the use 
of an v mechanism which may be coupled to 
successively operate in directions deter 
mined by a shifting device controlled pneu 
matically from the windlways. I prefer to 
accom lish this object by proviling a pneu 
matic 153 mounted up Cn the base extension 

ty', its movable member having an arm or 
link 154 attached to Cne arm of the bell 
crank 155, the other arm having pivoted 
thereto an end of link 156, which in turn is 
pivoted at the opposite end to shaft 144. It 
will be seen by reference to Figs. 12 and 17 
that shaft 144 will be forced to the left by 
collapse and to the right by inflation of 
pneumatic 153. This shaft carries finger 
143, which engages groove 142 in the head 
of pinion 139 and thereby causes pins 1-41 
to engage contact roll 138 when thrust in 
one direction or it throws pinion 139 into 
mesh with the gear 134 when thrust in the 
opposite direction. IPneumatic 153 is pro 
vided through conduits 198, 199 and 127 
with Operating tension from the air cham 
ber of the pneumatic action 24, and its col 
lapse is dependent upon the presence of op 
erating tension therein. Upon removal of 
this tension from the pneumatic action, 
pneumatic 153 returns to normal or inflated 
position by the action of spring 157, one end 
of which is secured to one of the uprights 
145, and the other to finger 143. IBehind 
shafts 129 and 13-4 is suitably mounted an 
oblique upright shaft 15S. At its upper end 
this shaft carries an arm 159 in a linement 
with the axis of the shaft 129, bearing 
against the hub of sprocket 150, while near 
its lower end it carries a similar arm 160 in 
alinement with the axis of shaft 134 bear 
ing against collar 161 attached to shaft 134. 
Shaft 15S is provided with a crank 162 con 
necting with a shifting rod 163, operated by 
pneumatics hereinafter described. 
The tracker-board has the usual orifices f', 

each communicating with one of the upper 
sections 99 of the tracker tubes above de 
scribed. indicates the music sheet and l: 
the perforations thereon adapted to operate 
the action pneumatics in proper sequence 
for playing a tune. Aliacent to these ori 
fices, bit out of a linement there with, are 
pairs of slits or moth pieces f" and f* ar 
ranged alternately across the tracker-board. 
From each of the orifices f is a pneumatic 
connection to a pipe f* and similarly from f. 
is a pneumatic connection to a pipe f. 
From pipe f leads pipe 164 and from f. 
leads pipe 165 to the pneumatics ll, respec 
tively. (Fig. 12). These pneumatics may 
be constructed. Operated and controlled as 
to their operation by the pipes 164 and 165 
in any ordinary or desirable manner, but I 
prefer in this instance the construction 
shown in Fig. 12 and in the patent granted 
in part to me October 6, 1906, and numbered 
832,982. In the figure referred to l repre 
sents a central section or valve-channer hav 
ing single pneumatic's 7' l' attached on oppo 
site sicles. The novable members of the 
pneumatics are each provided with a bifur 
'ated finger extension 191 embracing shift 
ing rod 163 and adapted to contact with 
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collars 194 upon said rod. Upon the cen 
tral section l is an extension affording a sup 
port for the rod 163, and adjacent to this 
support, upon either side thereof, is a co 
lar 193 adjustably secured to the rod to limit 
its lateral movement as it is thrust in either 
direction by the collapse of the pneumatics 
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ll. Operating tension is applied through 
the conduit or pipe 197. 
When the music sheet is in normal posi 

tion, the perforations registering properly 
with the tracker-board orifices f' the slits 
or mouth pieces f' and f will be covered 
with the sheet. Should the sheet, however, 
become abnormally shifted to the left, it 
will uncover one or more of the slits f' al 
lowing air to enter tube 164, operate valve 
174 and cause collapse of pneumatic 2'. The 
collapse of pneumatic li will shift or slide 
the rod 163 to the right by bringing bifur 
cated finger 191 in contact with collar 194. 
This shifting causes shaft 158 to oscillate 
and turn arm 160, bearing against collar 
161, to thrust shaft 134 of the take-up roll 
to the right, thus causing the roll to shift 
the sheet to the right and cover the orifices f* 
thereby bringing about proper registration 
of the perforations and tracker-board ori 
fices. It being desirable that both rolls 
shall move simultaneously, it will be seen 
bv inspection of the drawings that upon os 
cillation of shaft 158, as above described, 
arm 159 will draw away from the hub ex 
tension of sprocket 150 on shaft 129 and 
simultaneously the tension of spring 133 will 
shift the music-roll h into contact with the 
arm 159. When, however, the perforated 
sheet becomes abnormally shifted to the right 
it will uncover one or more of the slits f, 
allowing air to enter the tube or pipe 165 
and pass into a corresponding system of 
passages and valves, and cause collapse of 
pneumatic li. This causes the bifurcated 
finger on the pneumatic l to contact with 
a collar and oscillate shaft 158 in the re 
verse direction from that caused by the col 
lapse of pneumatic l'. The arm 159 will 
thus be thrust against the collar on shaft 129 
against the yielding spring 133 and the 
spring 135 will cause shaft 134 to follow 
up the arm 160, thus shifting the music 
sheet to the left to cover the orifices f, and bring about proper registration. Also 
mounted on the base extension (f' of frame 
g is a governor d8 conveniently disposed 
beneath the motor. From pneumatic 153 
is a flexible tubular connection 198 which 
leads to the governor d to which is also 
connected the flexible pipe 197, leading 
from the pneumatics i. 29 (Fig. 12). On 
the opposite side of governor d is attached 
a flexible tube 199 leading to a branch of 
a pipe 127. In this manner governed ten 
sion only is applied to the pneumatics l' 
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and l and reversing pneumatic 153. Gov 
ernor d is similar in construction to gov 
ernors d and d', heretofore described. Its 
adjustable valve d is set to permit only a 
slight suction on pneumatic 153 and pneu 
matics land l, thereby preventing the lat 
ter from throwing the sheet too far when 
correcting registration and causing the 
former to operate alike at all times. It is 
evident that while governor d8 delivers op 
erating tension to pneumatics l', and l and 
153, it in turn receives power from pneu 
matic action 24 through conduits 199 and 
127. When, therefore, tension is admitted 
to the pnimatic action, all the devices con 
cerned in the forward or playing movement 
of the music sleet are thereby rendered 
ready for operation, and upon withdrawal 
of this tension from the action the devices 
controlled from the tracker are rendered 
inoperative and the reversal of the sheet 
propelling mechanism is permitted. 
As shown in Fig. 2, I hinge or otherwise 

pivotally secure to key-bed L beneath the 
manual keys IS at the points in', a bar in 
shown in its lowered position in this figure. 
This bar is adapted to be rocked so as to 
contact with the under surfaces of the 
manual keys, thereby affording a rest for 
them and locking them against movement. 
To throw the bar n into this position, I at 
tach to the same a bracket n to which is 
connected one end of a link n (Figs. 13 
and 15), its other end being attached to a 
crank n' on a vertical shaft in extending 
through the key-bed L. Beneath the key 
bed this shaft is provided with a similar 
crank-arm o, normally held in the position 
shown in Figs. 14 and 15 by a spring o'. 
A pin or finger-grasp o' is provided on the 
under side of this arm, for the purpose of 
turning the shaft n° and locking the same 
when the bar is raised in contact with the 
keys to occupy the position represented by 
dotted lines in Fig. 15 by means of the 
spring o' attached to the outer side of key 
bed L. For the purpose of limiting the 
throw of the arm o and thereby of bar n, 
I provide on the outer side of the key-bed 
L stops o'. 
Having thus described my invention, 

what I claim as new and desire to secure by 
Letters Patent, is: 

1. In mechanism for mechanically play 
ing a musical instrument, action pneumatics, 
sheet-propelling mechanism, a chest pro 
vided with wind-supplying apparatus and 
composed of a plurality of separately re 
movable sections, means for removably se 
curing the separate sections of said chest, 
disconnectible or severable means pneumati 
cally connecting the sections of said chest, 
and detachable windways between said ac 
tion pneumatics and One of the sections of 
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Said chest and between said sheet-propelling 
mechanism and another of the sections 
thereof. - 

2. In echanisi) for mechanically play 
ing a musical instrument, a casing, action 
pnel matic's and a Windway communicating 
there with supported within said casing, a 
chest provided with wind-supplying appa 
ratus and composed of a plurality of sep 
arately renovable sections removably se 
cured within said casing, disconnectible or 
severable means pneumatically connecting 
the sections of said chest, and a valve-box 
associated with one of the sections of said 
chest and removable there with, said valve 
box being in detachable communication with Said pneumatics through said windway. 

3. In mechanism for mechanically play 
ing a musical instrument, a casing, a chest, 
pump-bellows and reservoir-bellows sep 
arately secured to said chest; said chest be 
ing supported within said casing and said 
pump and reservoir bellows being collec 
tively disposed upon the outer front of said 
chest. 

4. In mechanism for mechanically play 
ing a musical instrument, sheet-propelling 
mechanism, action-pneumatics, a chest pro 
vided with wind-supplying apparatus and 
composed of a plu'ality of separately re 
movable sections, supports for the sections 
of said chest, disconnectible or severable 
means pneumatically connecting the sections 
of said chest, pump-bellows and bellows 
pedal connections secured to and collec 
tively disposed upon the outer front of said 
chest, and windway's from said mechanism 
and pneumatics detachably connected with 
said chest. 

5. In mechanism for mechanically play 
ing a musical instrument, a casing, sheet 
propelling mechanism and a windway com 
municating there with supported within said 
casing, a chest provided with wind supply 
ing appal'at is and composed of a plurality 
of separately removable sections removably 
secured within said casing. disconnectible or 
severable means pneumatically connecting 
the sections of said chest, and a valve-box 
associated with one of the sections of said 
chest and removalle there with. Said valve 
box being in detachable communication with 
said mechanism through said wind way. 

6. In mechanism for mechanically play 
ing a musical instrument, the combination 
with a bellows-chest, action-pneumstics, 
sheet-pronelling mechanism, windwavs be 
tween Shidl pneumatics and chest and be 
tween said mechanism and chest, and valves 
for controlling said windways, of mens Ol)- 
erable simultaneously with said valves to 
correct the degree of hir-pressure extending 
to said pnel natics, when said valves: read 
justed to interrupt communication of said 
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pneumatics with said chest through certain 
() f sail wind ways and establish communica 
tion of saic mechanisa with sail chest 
tli'ot 'gh otle' of sail wint ways. 

7. In a mechanical musical instrument, in 
collination with an exh: list chest and 
means for creating pneumatic tension there 
in, two valve chambers, etch having a direct 
and indirect communication with said chest, 
means for automatically limiting the pneu 
matic tension in Slid indirect communica 
tions, valves in each of said communications, 
a vent from one of said chambers to the out 
side air, a valve adapted to open and close 
said vent, and rewind lever connections 
adapted to open said vent valve and close 
said communications between that chamber 
and the chest and simultaneously open the 
direct communication between said chest 
and the other valve chamber, for the pur poses described. 

8. In a mechanical musical instrument, in 
combination with an exhaust-chest and 
means for creating pneumatic tension there 
in, an air-chamber, direct and indirect pas 
Sages connecting said chest and chamber, a 
separate valve for each passage, a governor 
adapted to linit tension in said indirect pas 
sage, a venting orifice from said passages to 
the outside air, a valve therein. a spring and 
modulating lever connections adapted alter 
nately to open and close the valve in the di 
rect passege and 'ewind lever connections 
adapted alternately to close the valves in 
Said direct and indirect passages and open 
the venting orifice to outside air and to open 
the valves in said direct and indirect pas 
sages and close the venting orifice. 

9. In mechanism for mechanically play 
ing a musical instrument, the combination of 
a pneumatic power device. action pneu 
matics. pneumatically operated sheet pro 
pelling mechanism, action windways from 
said power device to said action pneu 
matics, motor windwavs from said power 
device to said propelling mechanism, and 
means adapted alternately to apply tension 
and in the motor windwavs immediately 
modify tension and admit outside air in the 
action windwavs and to modify tension in 
the motor windways and exclude outside air 
and apply tension in the action windways. 

10. In connlbination with action pnel 
natics an exhaust device connected by wind 
ways to said action onematics, valves pro 
vided with lever connections adapted al 
ternately to close said windwavs and admit 
outside air therein and to open said wind 
wavs and exclide outside air therefron). 

11. In combination with action windlways, 
exhaust (le vices a (lated to (1'eate one matic 
tension therein, a neumatic' Irovided with a 
shifting ?inger'. means adapted to alternatelv 
apply and withdraw tension to operate said 

65 

70 

75 

80 

85 

90 

95 

00 

05 

0 

5 

120 

125 



0 

5 

20 

2 5 

30 

40 

4. 5 

50 

55 

60 

65 

8 

pneumatic to move said finger in reverse di 
rection, said means including a vent from 
said windways to outside air, having a valve 
provided with lever connections adapted al 
ternately to open said vent and relieve ten 
sion in said windways, and to close said vent 
and exclude outside air therefrom, said valve 
and said means being connected to operate 
simultaneously. 

12. In combination with a piano, action 
pneumatics detachably secured therein above 
the manual keys and adjacent to the ab 
stracts, a bellows chest composed of a plu 
'ality of separately removable sections hav 
ing mechanism adapted to exhaust the air 
therein, detachalie air passages between the 
removalle sections of said chest and loe 
tween one of the removable sections and 
said pneumatics and means for detachably 
securing said sections in the lower portions 
of the piano. 

13. The combination of action pneumatics, 
exhaust devices adapted to create pneumatic 
tension, action windwavs connecting said ex 
hallst devices and said action pneumatics, 
movable mechanism, and a shifting pneu 
matic communicating with said action 
windway's adapted to shift said movable 
mechanism in reverse directions on alternate 
application and withdrawal of tension in 
said windways and means for applying and 
withdrawing tension from said windwavs. 

14. In a mechanism for mechanically 
playing a musical instrument, the combina 
tion of wind devices, action pneumatics, 
pneumatically operated sheet-propelling 
mechanism, action windways from said 
wind le vices to said action pneumatics, mo 
to wildlways fron said winc devices to said 
propelling mechanism, and means adapted 
tion notion thereof in (ne direction to ap 
plv sufficient tension in the motor windways 
to one’ate said propelling mechanism and 
cut off tension and admit outside air in the 
action windways and upon motion thereof 
in the other direction to modify tension in 
the motor windlways and exclude outside air 
and apply tension in the action windways. 

15. In combination with an exhaust de 
vice, a motor and action pneumatics, motor 
windlways and action windways, a shifting 
device operated through said action wind 
ways. and means for cutting off pneumatic 
tension in said motor windways and imme 
diately applying it sufficiently in said action 
windways to operate said shifting device, 
said means being adapted on reverse move 
ment to relieve tension in said action wind 
ways to callse said device to operate in re 
verse direction and immediately apply ten 
sion sufficiently in said motor windways to 
operate said motor. 

16. In mechanism for mechanically play 
ing a musical instrument, action pneumatics, 
sheet-propelling mechanism, a chest com 
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posed of a plurality of separately removable 
sections, means for removably securing the 
separate sections of said chest, disconnectible 
or severable means pneumatically connecting 
the sections of said chest, a valve-box asso 
ciated with one of the sections of said chest 
and removable there with, a detachable wind 
way between said action pneumatics and said 
valve-box, a second valve-box associated 
with another of the sectic ns of said chest 
and removable there with, and a second de 
tachable windway between the sheet-pro 
pelling mechanism and said second valve 
box. 

17. In mechanism for mechanically play 
ing a musical instrument, action pneumatics, 
sheet-propelling mechanism, a chest com 
posed of a plurality of separately removable 
sections, means for removably securing the 
separate sections of said chest. disconnectible 
or severable means pneumatically connect 
ing the sections of Said chest, a valve-box as 
sociated with one of the sections of Said 
chest and removable there with a detachable 
windway between said action pneumatics 
and said valve-lox, a second valve-box asso 
ciated with another of the sections of said 
chest and removable therewith, a second de 
tachable windway between flhe sheet-pro 
pelling mechanism and said second valve 
box, a valve in each of said valve-boxes and 
disconnectible valve - operating mechanism 
connected with said valves, part of said 
valve-operating mechanism when discon 
nected being renovable with one or another 
of the sections of said chest. 

18. In mechanism for mechanically play 
ing a musical instrument, a casing, sheet 
propelling mechanism sup:)ited within said 
casing, a chest composed of a plit 'ality of 
separately 'em (, valle sections removably se 
cured within sa'd casing, wind-stipplying ap 
paratus distributed upon and communi 
cating with the sections of said chest, a 
windway communicating with said sheet 
propelling mechanism and detachably con 
nected with one of the sections of said chest, 
disconnectilble or severable means pneumati 
cally connecting the sections of said chest, 
and mechanism operatively connected with 
said wind-supplying apparatus, Said mech 
anism being independently detachalle from 
the wind-supplying apparatus of the sepa 
'ate sections of said chest. 

19. In mechanism for mechanically play 
ing a musical instrument, a casing, action 
pneumatics supported within Said casing. a 
chest composed of a plurality of separately 
removable sections removal)ly secured within 
said casing, wind-supplying apparatus dis 
tributed upon a lid communicating with the 
sections of said chest, a windwav communi 
cating with said action pneumatics and de 
tachably connected with one of the sections 
of said chest, disconnectible or severable 
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means pneumatically connecting the sections 
of said chest, and mechanism operatively 
connected with said Wind-supplying appa 
ratus, said mechanism being independently 
detachable from the wind-supplying appa 
ratus of the separate sections of said chest. 

20. In mechanism for mechanically play 
ing a musical instrument, action pneumatics, 
a chest provided with wind-supplying appa 
ratus and composed of a plurality of sepa 
rately removable sections, means for remov 
ably securing the separate sections of Said 
chest, disconnectible or severable means 
pneumatically connecting the sections of Said 
chest, and a detachable windway between 
said action pneumatics and one of the Sec 
tions of said chest. 

21. In mechanism for mechanically play 
ing a musical instrument, sheet-propelling 
mechanism, a chest provided with Wind-Sup 
plying apparatus and composed of a plu 
rality of separately removable sections, 
means for removably Securing the separate 
sections of said chest, disconnectible or sever 
able means pneumatically connecting the Sec 
tions of said chest, and a detachable wind 
way between said sheet-propelling mech 
anism and one of the sections of Said chest. 

22. The combination in an automatically 
operated musical instrument, of pneumati 
cally operated mechanism, a movable element 
acting to cause the operation of the instru 
ment, mechanism for controlling the move 
ment of said movable element, and means 
whereby the condition of pneumatic pressure 
in said pneumatically operated mechanism 
automatically affects said controlling mech 
anism to deternline the direction of move 
ment of said movable element. 

23. The combination in an automatically 
operated musical instrument, of pneumati 
cally operated playing mechanism, a mov 
able member acting to cause operation of 
said playing mechanism, and means for ad 
vancing and returning said member, said 
means being controlled by the pneumatic 
condition in said playing mechanism to ad 
vance and return said member. 

24. In an automatic musical instrument, 
the combination of pneumatically operated 
mechanism, and mechanisin whereby a mov 
able element acting to cause the operation 
of said mechanism is automatically ad 
vanced when the pneumatic condition in 
said mechanism is adapted for the operation 
of the same and is automatically returned 
when said pneumatic condition is not adapt" 
ed for the operation of Said mechanism. 

25. In an automatical musical instrument, 
the combination of pneumatically operated 
playing mechanism, a driving motor, mecha 
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nism for advancing and returning a movable 
element acting to cause the playing of thein 
strument, and means whereby said advancing 
and returning mechanism is actuated by 
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changes in the pneumatic condition in said 
playing mechanism. 

26. In an automatic musical instrument, 
the combination of pneumatically operated 
playing mechanism, a driving motor, mech 
anism whereby said motor can be caused to 
advance and return, a movable element regul 
lating the playing mechanism, and means 
whereby said advancing and returning mech 
allism is automatically operated in one direc 
tion or the other, depending on the condition 
of pneumatic pressure in the playing mech 
anism. 

27. In an automatic musical instrument, 
the combination of pneumatically operated 
playing mechanism, a driving motor, means 
wherely a traveling music sheet may be ad 
vanced and rewound through the instrumen 
tality of said motor, and means whereby said 
advancing and rewinding means may be con 
trolled to cause the motor to advance the 
music sheet when the condition of pneu 
lmatic pressure in the playing mechanism is 
Such as to permit playing and rewind said 
sheet when the condition cf said pneumatic 
pressure is such as to prevent playing by 
said playing mechanism. 

2S. The combination with a pneumatically 
operated playing mechanism, mechanism for 
advancing and rewinding a traveling music 
sheet, a motor for actuating said advancing 
and rewinding mechanism, a pneumatic con 
nected with the playing mechanism so as to 
be controlled by the condition of pneumatic 
pressure in Said playing mechanism and 
means whereby said pneumatic determines 
the application of the power of said motor 
to the advancing and rewinding mechanism. 

29. The combination of pneumatically op 
erated playing mechanism, advancing and 
rewinding mechanism, a motor for actuating 
Said advancing and rewinding mechanism, a 
pneumatic connected with said playing 
mechanism so as to be controlled by the pneumatic pressure of Said playing mecha 
nism, and connections between said pneu 
matic and said advancing and rewinding 
mechanism whereby the latter is actuated in 
an advancing manner when the pneumatic 
pressure of the playing mechanisia is such 
as to eflect operation of the playing mecha 
nism and to bring about a rewinding action 
When said pneumatic pressure is such as not 
to effect operation of Said playing mecha 
nism. 

30. The combination of pneumatically op 
erated playing mechanism, means for ad 
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ancing and rewinding a traveling music . 
sheet, said means including a clutch, and a 
pneumatic connected with said clutch for 
operating the same and also connected with 
said playing mechanism. So as to be con 
trolled by the pneumatic pressure of the 
Se. 

31. The combination with a pneumatic ac 30 
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tion, of means for advancing and rewinding 
a traveling music sheet, said means includ 
ing a clutch, and a pneumatic connected with 
said clutch so as to cause the same to connect 
the advancing and rewinding means for ad 
vancing action when said pneumatic is col 
lapsed and to cause connection for rewind 
ing when Said pneumatic is expanded, said 
pneumatic being also connected with the 
pneumatic action so as to be collapsed when 
the air pressure in the action is reduced for 
playing and to be expanded when the re 
duced air pressure is off from said action. 

32. The combination of pneumatically op 
erated playing mechanism, means for ad 
vancing and rewinding a traveling music 
sheet, and means controlled by the pneu 
matic tension in the playing mechanism for 
affecting the action of the advancing and 

20 rewinding means. 
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33. The combination of pneumatically op 
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'and'; same page, line, and claim, after the Word 'windways' 
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erated playing mechanism, a music sheet 
propelling motor, and means controlled by 
the pneumatic pressure effective upon the 
playing mechanism for varying the opera 
tion of the motor. 

34. The combination of action pneumatics, 
exhaust devices adapted to create pneumatic 
tension, action windways connecting said 
exhaust devices and said action pneumatics, 
movable gearing mechanism, and a shifting 
pneumatic communicating with said action 
windways adapted to shift said movable 
gearing mechanism in reverse directions on 
alternate application and withdrawal of ten 
sion in said windways. 
In testimony whereof I hereunto affix my 

signature in presence of two witnesses. 
PAUL BROWN KLUGH. 

Witnesses: 
A. A. WoGELSANG, 
Louis R. CERF. 

It is hereby certified that in Letters Patent No. 1,172,805, granted February 22, 
1916, upon the application of Paul Brown Klugh, of Chicago, Illinois, for an 
improvement in “Musical-Instrument Players,' errors appear in the printed speci 
fication requiring correction as follows: Page 7, line 112, claim 9, cancel the word 

y insert the word 

and page 9, line 72, claim 26, after the word “return' cancel the comma; and 
that the said Letters Patent should be read with these corrections therein that the 
same may conform to the record of the case in the Patent Office. 
Signed and sealed this 18th day of April, A. D., 1916. 

R. F. WHITEHEAD, 
Acting Commissioner of Patents. 
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