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This invention relates to expression mech 
anism for player musical instruments, such 
as player pianos and Organs, and more par 
ticularly to improvements on the player 

5 mechanism for musical instruments shown, 
described and claimed in the patent to Wil 
liam A. Watson and Warner Eustis, No. 
1,430,517, dated Sept. 26, 1922. 
One of the objects of the present inven 

10 tion is to provide improved and simple 
means for carrying a theme through a per 
formance by the player action, for carrying 
a Solo or for accenting any given notes or 
plhrases, and for playing softly in either the 

lö bass or the treble or both of them. Another 
object of the invention is to provide means 
for making use of valve units, such, for in 
stance, as those shown in patent to William 
A. Watson, it 1142863, in which patent the 

20 valve unit is shown as constituting means 
for controlling the piano action attacking 
bellows. Another object of the invention is 
to provide means associated with the ex 
pression mechanism in such manner that the 

25 expression-valve serves the double function 
of an expression-valve and a cut-out-valve 
for shutting off the player-pneumatics dur 
ing the rewinding of the perforated sheet of 
music, or to do so while the player instru 

30 ment is set for a “silent go-ahead' of the 
music sheet or web, and for skipping pas 
Sages of the music cut on the sheet, when 
desired. Other objects of the invention will 
appeal' from the description. 

85. The above being among the specific ob 
jects of the present invention, the same con 
sists of certain features of construction and 
combinations of parts to be hereinafter de 
scribed and then claimed with reference to 

40 the accompanying drawings illustrating a 
desirable embodiment of the invention, in 
which- - 

Fig. 1 is a perspective view of a portion 
of a player action sufficient to illustrate the 

45 present invention, parts being broken away 
for clearness of illustration, the controlled parts being in position for playing softly 
in the treble. 

Fig. 2 is a sectional front elevation, partly 
50 diagrammatic, the controlled parts being in 

accenting position, that is to say, one of the 
expression-holes in the music sheet admit 
ting atmospheric air into the expression 
tracker-tube. 

Fig. 3 is a view similar to Fig. 2, showing 
the controlled parts in position for rewind 
ing the perforated music sheet, 

Fig. 4 is a vertical Sectional view of the 
valve device, which is controlled directly by 
the rewind-manual. 

Fig. 5 is an elevation of the seat for the 
said valve. 

55 . 

60 

Fig. 6 is an under side view of the said . 
valve, and 

Fig. 7 is a fragmentary front elevation 
showing the improved expression mecha 
nism associated with means for causing the 
travel of a note sheet. 

Referring to Figs. 1, 2 and 3, a portion 
Only of the player action is illustrated, and 
comprises a wind-way or wind-chest 10, 
which, although not necessarily so, is pref 
erably so disposed relative to the remainder 
of the player action that when the latter is 
installed in the case of a player musical in 
strument, the said wind-way will be posi 
tioned under the key-bed, substantially in 
accordance with aforesaid Patent No. 

65 

70 

75 

1,430,517. At the right-hand end of wind 
way or wind-chest 10, there is a hollow head 
11, and the wind-way and the head 11 are 
preferably constructed of sheet metal asso 
ciated in any preferred manner. It is not 
necessaly to illustrate the left-hand end head, 
as that may be similar to the right-hand end 
head, the left- and right-hand hollow heads 
being respectively for bass and treble, in 
which case the wind-ways which support the 
player-pneumatics are divided between the 
base and treble in well-known manner. A 
motor wind-Way 12 leads to the right and 
upwardly, and to the motor, which is not 
shown in said figures, it preferably being. 
supported from the lower portion of the 
right-hand head 11. However, the motor 82 
is partially shown in Fig. 7. 

Expression-tubes 13 and 14 lead respec 
tively to the bass and treble sides of the 
player action, and as the parts which may 
be associated with the bass side of the player 
may be the same as those associated with the 
treble side, this description will be confined 
only to the parts associated with the treble 
side. The forward end of expression-tube 
14 is provided with a ported head 15, the 
port of which is controlled by a valve 16, 
which is operated by the expression-manual 
or button 17. The said valve automatically 
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cated at the lower extremity 

2 

closes the port in head 15, the operator 
using the finger to depless the manual 17 
and open the valve 16 against the action of 
its spring. The trackel i8 is connected in 
any suitable manner with the Wind-ways of 
the playe'-pinellinnatics, and at least at the 
treble end it is provided in well-known main 
nel with a hole, from which expression-the 
19 leads, and with which hole there is adapt 
ed to register any one of a series of side ex 
pression perforations in the music sheet 20. 
The tubes 14 and 19 are preferably of laneta. 
and their conti'ol leans are adapted to coin 
trol certain valves and mechanism, which 
may be duplicated at the bass side of the 
player action. An expression-valve 21, preferably in the 
form of a disk, is located in the hollow 
head 11, and is adapted to open or close 
the valve opening surrounded by the seat 
22 for sail valve, and the valve and its 
seat are pi'eferably in accordance with afore 
said application. Valve 21 is provided with 
a depending upright ste 23, which extends 
downwardly through the lower end of the 
head 11, and the lower end of said stell 
passes thi'ough a rigid metallic Wall 24, 
which is secured in tile lower end of said 
head, said wall being located below the 
wind-way 10. Wall 24 is provided with a 
hollow neck 25, through which the vaive 
sten 23 passes, and the lowel extremity of 
said sten is received in a flexible bag 26, 
the mouth of which is secured airtight 
around the neck 25 in any suitable limanner. 
Said bag lay be collaposed of any suitable 
latterial which will secure the bag against 
jeakage of air. The lower extremity of 
valve-stem 23 is preferably disconnected 
from the bag 26, so that it will rest loose 
ly therein, and the hottom of the bag is 
secured to the central button 2 of flexible 
diaphi'agan 2S. Diaphragn) 28 is sectiled at 
its edge in an airtight maniher to the lef 
erably sheet netal, chamber 29, which is lo 

of the head. ii. 
Chamber 29 is provided with a central bot 
toll opening 30, for the purpose of admit 
ting atmospheric air, an also for the pur 
pose of receiving a tension-spring 30, the 
tendency of which is to pull the diaphragin 
downwardly with a greater or less pull, as 
desired; said spring may be carried by any 
suitable means for adjusting its tension. 
The flexible diaphragm 28 divides the chain 
be or member 29 into two sub-chaine's 
31, 31 respectively, the stib-chamber 31, i.e- 
ing located above the diaphragh, and the 
sub-chamber 31 below it, so as to provide 
a chanabe' which is constantly open to at 
mospheric air. 
A valve-casing 32, preferably of sheet 

metal, is positionel upon the wind-way 10. 
and partly extends thereito, its Outer por 

1,601,432 

shown in Fig. 1. The inner portion of the 
valve-casing 
Aind-way l{}, i. 

( the Sait i 
5 live-seats 3i. 8: 
iigs in whic 
be closed or Goned by means of primary 
valve 33 3 in seconday valve 3. Said 
valves are disposed poil a central stein 3S, 

i: ei ei il of which is attached to a 
"agill 39, which constitutes a 

e fo:'wai'i (ind of valve-cusing 
a cha; ; bor with which the 
e it is coinected. Air-title 

the chai, be: between the 
; d. 35 to the valve-casing 42. 

extends or wardly fron 

": . 

sier soliion being disposed 
arly to the way in which 
32 is a 'i'aige, and as 

Fig. 1. In Figs. 2 and 3 the 

gies 
}ct to i:'i'a!ge then 
:live-Casing 2 is pro tice, it is ret 

tile 1. For ol 
e; SOs, each of ille diaphragas 39 

rably provide 
the 

. . is { 

A. ded with bleed 
best i)t'::tice in this 

£Onection. 
The air-tube 50 lea 

port i in the side of the citer portion of 
the valve-casing 42. A tute 52 extends up. 
Yardly from the sub-chamber 3 of the 
chalaber 29. In the description of t 

a dily from : 

the op 
e expression inhecianisi, de 

stribed, it will be ass: inned for the tre 
that the tubes 50 and 52 are directly con 
jected together, or coilstitute ore tube, which 
connected the sub-challer 31 with tie alive 
casing 42. In no!'inal playing the nataly-con 
trolled valve 16 will be closes, in which 
case the expression-valve 21 will he open, 
and the instrument will play loudly. The 

tion of the parts associated with the valie 
in normally loud playing will e alia ent 

in en the aethod of accenting is deseribed. 
one desires to play the music softly at 
her the bass; or the tree 

A 

le, the ( ()' . 
iding expression-manual is operated. In 

(e -- - 

Fig. 1. the treble lilanusl it is shorn is de 
pressed by a singer of the operator, so as to 
open the valve 16. This will admit atmos 

tion pi'eferably extending forwardly, as pheric air into tube 14, and the air rushes 
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through said tube into the chamber 40 of 
the valve-casing 32. It immediately acts 
upon the valve 37 and opens it, closing the 
valve 36, which controls the opening to the 
wind-way 10, so that the air tension in the 
wind-way 10 will have no effect and is nulli 
fied. Valve 37, having been opened auto 
matically, the atmospheric aii rushes 
through the tube 41 to the valve-casing 42, 
thereby immediately inflating the puff 
formed by diaphragm 49. This action ac 
tuates the valve-stem 4S, thereby closing the 
valve 47 upon its seat 45, and cutting of 
atmospheric air through the opening in said 
seat. This action also moves the valve 46 
from its seat 44 and permits the tension air 
in the hollow head 11 to act through the 
opening in said seat, and through the tubes 
50 and 52, and in the sub-chamber 31 of the 
chamber 29. The tension air in sub-chain 
ber 31 acts to lift the flexible diaphragm 28 

A. 

against the tension of the spring 30° and to 
collapse the flexible bag 26, thereby acting 
upon the lower end of the valve-stem 23 to 
raise the expression-valve 21 and close the 
valve opening at 22. Normally, the tension 
air in the hollow head 11 and in the col 
lapsible bag 26 has no lifting tendency, upon 
the flexible diaphragm 28, but as soon as 
tension air acts directly in the sub-chamber 
31 above the diaphragm 28, the said dia 
phragm is instantly raised by Suction 
through the tubes 50, 52. Inasmuch as the 
sub-chamber 31 is a sealed chamber. except 
for the effect of the tension air therein, the 
valve 21 will be maintained in closed posi 
tion for all practical purposes while the 
valve 16 is kept open, except there will be 
a slight seepage of atmospheric air into the 
player action, which only has the effect upon 
the valve 21 of imparting a slight flutter 
thereto, but this does not interfere with the 
desired effect obtained by closing the valve 
21. In other words, the said seepage of air 
will have a slight tendency to minimize the 
action of the tension air in the chanber 31, 
but this is insufficient to prevent the valve 
21 from being practically closed. The valve 
21, being then closed in the nanner de 
scribed, and as shown in Fig. 1, the melody 
will be played softly, whether the same be 
carried through the bass or the treble. 
To understand just how the expression 

regulating-valve 21 acts it should be kept 
in mind that the suction bellows is ope!’ating, 
and that the note-sheet is moving forward 
ly. With a constant suction in the lower 
windway 10, and if there occurs the smallest 
leak of atmospheric air into the upper wind 
chest structure having the player-pneumat 
ics, as for sounding one note, the expression 
valve 21 moves further, even though slightly, 
away from its seat. This slight movement 
is due to the momentary slight decrease of 
vacuum tension in said upper structure, 

which then momentarily acts to depress the 
valve-actuating diaphragm 28 and to very 
slightly lower the valve 21. The st: ction in 
the upper windchest structure is immediate 
ly regulated to the desired tension at the 
time of such slight valve movement, with 
the result that the note is sounded with the 
(desized power when the regulation has this 
been produced. 
Should more atmospheric air be admitted 

to the upper windchest structure, due to 
alore player Valves being operated, so as to 
increase the leakage into said upper stru:c- 
ture, expression-valve 21 is in the saline main 
ner lowered further, so that the vacuum ten 
sion in the owe windway acts to immedi 
ately establish a proportional tension in said 
tipper stricture, the two or more notes being 
Sounded with practically the same power as 
before. Hence, it follows that it makes no 
difference whether one note or any nurnber 
Of notes are sounded, as the expression 
Valve 21 acts to automatically naintain a 
p'edetermined tension in the upper wind 
chest structure of the player action proper. 
Consequently, on account of the variable 
vibratory movement of the valve 21 in play 
ing softly, the saine flutters in its regulating 
action. It this variably cuts of the Suction 
on its controlling diaphragm 28. 
So far, it has been assured that the per 

forated music sheet 20 has acted as a valve 
to keep the expression tracker-tube 19 closed. 
If the music sheet be provided with a series 
of expression-holes, these holes will legister 
one at a time with the tube 19, and the con 
trolled parts will be set instantly into the 
position as illustrated in Fig. 2. This is die 
to the fact that atmospheric Wii le mo 
mentarily admitted to the tracker-tube 19, 
and such air will act to press the diaphragm 
39 inwardly or inflate the plift, thereby es 
tablishing an air tension balance between 
the wind-way 10 and the file 41, inasilich 
as the pressure air will act instantly to open 
the primary valve 36, and to close the valve 
37 to the atmospheric air which is admitted 
through the then mannelly-opened valve 16. 
It is here assumed that the Operator has been 
constantly acting upon the expression 
manual 17 to maintain the valve i{3 in open 
position, as regards the two conditions of 
the apparatus illustrated in FigS. 1 and 2. 
Tension air in the tube t1 wi taintly act 
upon diaphragm 49 to deflate the puff 
formed thereby, and this action will result 
in closing valve 46 and opening the give 
to atmospheric air. Atmosphelic air will 
thereupon be instantly admitted into the 
valve-casing 42, and will rush th:ough the 
tubes 50 and 52 into the sub-chamber 31 of 
the chamber 29. The pressure air will then 
immediately act to depress the flexible dia 
phragm 28, and allow the valve 21 to open 
by gravity, if its vaive-stein be inerely 'est 
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ing within the flexible bag 26. Inasmuch 
as the valve 21 practically opens instantly 
in response to the opening in the note sheet 
20, which then registers with the tracker 
tube 19, the note corresponding Yith the 'eg -- / - 

istering hole of the note sheet will ille ac 
cented. 

if there is no air pressure in tube 9 the 
instrument will play loudly when the insali. 
ally-controlled valve i3 is closed. This is 
because it does not mattel' what position the 
valve 36 may be in, in ashluch as thei'e is a 
bleed-hole 49 in the chanbei of the puff o!' 
diaphragm at 49, the effect of which bleed 
hole is to establish a balanced vacuuian te:- 
sion at both sides of the diaphragin. The 
result is that if the valve 36 happens to be 
closed, a vaciuna will he reduced in the 
tube 41 and the parts collahanicating with it 
if the valve 36 hapels to be open 
time of normal playing the effect 
diaphragh at 49 is just ti st the S3; 
quently, whether the valve 36 is open or 
closed at the time of normal playing, the 
valve 4 will be open, aid the pressi'e of 
the oriter at nosphere will cause il 
siOil-valve 2i to innove avy ay 
that the instlinent can play 
(of course, assulines that tile tubes 50, 
in communication with cach other'. There 

also a bleed-ihole at 39 bic; oil i. 

(). i. 

S 

vacuum tensions can be established at both 
sides of said diaphiaghi. 
Under the present invention it is possibie 

o onlit a separate cut-out-valve between the 
player-pneuillatics and the pumping anech 
anism, although this invention is not neces 
sai'ily restricted to such omission. i 
ably, mechanisin actuated and set froin the 
levyind-alaintial is ein ployed, in association 
Yith the expression mechanisia, and the same 
will now be described. in Figs. and 2 the 
'ewind-manual is set for playing a piece or 
illusic, while in Fig. 3 it is set for rewind 

A. ing. A plate or disk forming a valve-seat 
53 is suitably supported in front of the 
ovel end of the hollow head i1, and this is 
shown in Figs. 4. 5 in detail. Waive 

it 53 is provided with two ports, 54 and 
55, with which, respectively, connect the co 
'esponding ends of the tubes; 50 and 52. 
ounted upon the valve-seat 53 is a slide 

or disk-valve 56, wiich is adapted to be 

(ii 

fined ipon a pivot 57 carried by the valve 
seat. 53. The contacting face of the save 
56 be ground for the 
best results, and the pivot 57 is controlled 
by a small spring 57, which acts to 'ess 
the valve 56 upon its seaf. 'S 
clearly in Fig. 6, the Yave 
with a semi-circula', or a relite, 
and at the opposite side of the die; 
the valve, with an arcuate channel 59, 
channels bring preferably foiled as iait 
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grooves in the inner face of the valve. As 
shown in Figs. 1 and 2. the channel 58 es 
tablishes communication between the tubes 50 
and 52. Chanel 59 registers with a port (30 
in valve-seat 53, and said port is connected 
by a by-pass tube 61 with the wind-way 10 
at a point in advance of the head ii. A 
ci'ark-arm 62, extending edgevise froin the 
disk-valve 56, is connected by means of a 
link 63 with a crank-alm 64, which is slip 
ported by a rockshaft 65, at the forward 
end of which is : control-mainlai. 66, consti 
tuting the 'ewind-manilai. A link (37 con 
nects another clank-alin 6S on shaft (35 with 
a veitical rock-shaft. 69, which at its upper 
end is adapted to actuate a rod 70. The rod 
70 seives for conditioning the gear shift 
pinion of the power mechanism of the motor, 
and the rewind-valve associated with the 
tellipo-governor, for moving the perforated 
alisic sheet at greater than playing speed 
in l'ewinding, and in skipping or going 
ahead silently. techanisri which my le. 
e}}lloyed to co-ordinate with the rod 7) for 
bringing about these 'esults may be such as 
is shown described and claimed in co-pend ing application of myself and Williain A. 
Watson, Serial No. 414,954, for ire vying mech 
anish for player musical instruments. Be 
fore describing the position of the parts 
Oerated by the lewind-nantial in co-ordina 
tich with the expression mechanish as ilius 
ti'ited, it is well to say that the playing posi 
tion of the rewind-hanual is preferriy to 
he right, as shown in Figs. 1 and 2. that is, 
to the right of a line passing vertically 

'Qugh the rock-shaft. 65. The skipping 
position of the same nechanisia, or the 
“sile t OO- h in r ti ferab a Silent go-ahead position, is preferably at 
t (e vertical, that is to say, the rewind 
inlanlal is set vertically. This position is 
not illustrated in the drawings. but the 
action of the rewind mechanism herein in 
volved is the same in that position as wher 
the rewind-manual is moved to the left, 
which is the preferred rewind position, as 
shown in Fig. 3. It should be remarked 
that the tracker-bar is shown in Figs. 2 and 3 diagi'ammatically, that is, it is not shown 
in the position which it takes in the prac 
tical apparatus, and, that the rewind-manual 
is shown in Figs. 2 and 3, for clearness of 
illustration in a different position tha 
shown in Fig. 1, which is the practical posi 
tion for said manual. 
AS before stated, Fig. 3 shows the posi 

tion of the parts in rewinding. in this po 
sition, the valve 56 will be shifted so that 
the connection between the tubes 5t) and 52 
will be bl'oken, the passage 5S in the valve 
i.eing noved to the position shown in broken 
itles. 3 ind the passage 59 to the position 
shown in the broken out portion of the fig 
li'e. The valve 56 now forms a rewind 
conditioning valve and the passage 59 will 
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now connect the tubes 52 and 61, thereby 
forming a shunt connection between the 
wind-way 10 and the chamber 31. Tension 
air will now exert its action on the flexible 
diaphragm 2S, thereby raising the valve 21 
and closing its opening, thus shutting of 
the playe'-pneumatics, and strictly speak 
ing, shutting of all channels or windways 
directly above the valve 21. Full tension 
will now be exerted upon the air in the no 
tor Wind-way 12, as the player-pneumatics 
are cut out by the valve 21 which now forms 
a rewind cut-out-valve. 
With a view to clarity it is stated at this 

convenient point that although suction is 
established on the diaphragm 2S, which con 
trols the expression-valve 21, when either 
of the branch tubes 50, 61 is connected with 
the diaphragm chamber 31, the pull on the 
diaphragm is not the same in each case. 
The suction through the connecting branch 
50, 52 which connects with the head 11 at a 
point between the valve 21 and the player 
pneumatics, is of less tension than through 
the short connecting branch 61, 52. For, as 
before described, the expression-valve 21 
flutte's during soft playing. At this time, 
as the valve 21 is closed, or practically 
closed-except for the restricted flow of air 
therethrough for soft playing-the vacuum 
tension above the said valve is weaker than 
in the windway 10, and the tension in the 
diaphragm-chamber 31 is equal to that in 
the windway 10. But, when the branch 
tubes 61, 52, which lead from the windway 
10 in advance of the position of the expres 
sion-valve 21, are connected with the dia 
phragm-chamber 31 there is a pull on the 
diaphragm 28 which corresponds with the 
degree of tension in the windway 10, as that 
tension is not affected by any of the con 
nections between the said valve and the 
player-pneumatics. Hence, at this time the 
expression-valve 21 is held firmly shut and 
there is little, if any, flutter thereof. The 
valve is shut so tightly at this time that it is 
converted into a rewind-cut-out valve, and 
at this time the motor can be speeded up for 
rewinding the note sheet. 
In skipping, or in “silent go-ahead,” the 

rewind-manual, as before stated, preferably 
assumes a vertical position intel mediate of 
its right- and left-hand positions. In that 
position, the crank 62 on the valve 56 will 
be set in a position intermediate of the po 
sitions shown in Figs. 2 and 3. However, 
there will still be a break in the connection 
between the tubes 50 and 52, although the 
length of the passage or channel 59 is such 
that the ports 55 and 60 will communicate. 
Consequently, the motor will also be sped 
up, as is the case in rewinding. 
In Fig. 7 is illustrated the relation of the 

expression mechanism and rewind-manual 
to suitable power mechanism controlled by 

s 

rod 70 for either of the directions of travel 
of the note sheet. A rock-shaft 71 has bear 
ings in brackets 72,73, and an arm 74 on the 
lower end of Said shaft is pivotally connect 
ed with the rod 70. The upper end of the 
shaft. 1 carries an arm 75 which is adapted 
to shift the intermediate driving pinion 76 
in One direction or the other. When the 
pinion 76 is shifted to mesh with the gear 
77 the note sheet roll 80 will carry the note 
sheet forwardly over the tracker is and the 
instrument will play. When the pinion 76 
is shifted to clutch with one of the gears of 
Sprocket-chain 78 the note sheet will be re 
Wound on the roll 79. 

Obviously, the invention is susceptible of 
more, or less modification, as parts may be 
omitted, parts added, and paris substituted 
for other's without departing from the spirit 
and scope of the invention as defined in the 
claims. 
What I claim as new is: 
1. In expression mechanism for player 

musical instruments, the combination of a Windway, player-pneumatics, the winding 
having a controllable orifice therefor which 
establishes communication between the play er-pneumatics and said windway, an ex 
pression-valve for controlling said orifice, 
a flexible diaphragm, a member having a 
chalabel, one wall of which is formed by Said diaphragm, and means adapted to ad 
mit air under different pressures to said 
chamber from two different points of said 
Windway, for opening and closing said 
valve. 

2. In expression mechanism for player 
musical instruments, the combination of a 
wind-way, a hollow head at the end of said 
WindWay, an expression-valve, located in 
Said head, a flexible diaphragm, a member 
having two chambers formed by said dia 
phragm, and means adapted to admit air 
under different pressures to one chamber, 
for opening and closing said valve. 

3. In expression mechanism for player 
musical instruments, the combination of a 
wind-way, a hollow head at the end of said 
wind-Way, an expression-valve located in 
Said head, an open transverse valve-seat in 
said head, a flexible diaphragm, a member 
having two chambers formed by said dia 
phragm, and means adapted to admit air 
under different pressures to one chamber, 
for opening and closing Said valve. 

4. In expression mechanism for player 
musical instruments, the combination of a 
wind-way, a hollow head at the end of 
said windway, an expression-valve located 
in said head, a flexible diaphragm, a mem 
ber having two chambers formed by said 
diaphragm and located at the lower end of 
said head, and means adapted to admit air 
under different pressures to one chamber, 
for opening and closing said valve. 
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5. In expression mechanism for player 
musical instruments, the combination of a main windway, the player-pneumatic wind 
way, an expression-valve between the player 
pneumatic and the main windway and hav 
ing a full-open position and a near-closed 
position, and which is always biased toward 
one of said positions in normal playing, a 
chamber separate from said windway and 
having a flexible diaphragm Supporting said 
jalve, and control-valve means for admitting 
air under different pressures to said cham 
ber, to act on said diaphragm and cause said 
valve to move toward one position for ob 
taining one effect, and toward the other posi 
tion to obtain another effect, whereby said 
valve is caused to flutter when near-closed. 

6. In mechanish of the class described, a 
wind-Way, a valve therein having a stem, a 
chamber having a flexible wall connected to 
said valve through its stem, a flexibly Walled 
enclosure located in said chainaber and colm 
municating with said wind-Way, and sur 
rounding the end of said stem adjacent said 
flexible wall, and means adapted to admit 
air at the pressure in said Wind-Way to said 
chamber, and for admitting air at a differ 
ent pressure to said chamber, for opening 
and closing said valve. 

7. In mechanism of the class described, a 
wind-way, a hollow head at the end of said 
wind-way, a valve in said head having a 
stem, a chamber at the lower end of said 
head having a flexible wall connected to said 
valve through its stem, a flexibly Walled en 
closure located in said chamber and commu 
nicating with said wind-way, and surround 
ing the end of said stem adjacent said flex 
ible wall, and means adapted to admit air 
at the pressure in Said wind-Way to Said 
chamber, and for admitting air at a different 
pressure to said chamber, for opening and 
closing said valve. 

8. In an expression mechanism for player 
musical instruments, a horizontal wind-Way, 
a hollow head at one end of said wind-Way, 
a transverse, open, valve-seat in said head 
between the playel'-pneumatics and said 
wind-Way, an expression-valve and its stem 
below said seat, said stem extending to the 
lower end of said head, a chamber at the 
lower end of said head having a flexible wall 
adapted to operate said valve through its 
stem, and manually-controlled, pneumatic 
means adapted to admit air under different 
pressures but at different times to said cham 
ber, for moving said valve to and from its 
Seat. 

9. In mechanism of the class described, the 
combination of a wind-way, two valve units, 
each having a plurality of valves for con 
trolling said wind-way, means for control 
ling the valves in one of said units, a pas 
sage connecting said units, a chamber hav 
ing a flexible diaphragm, a valve operable 
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''On said diaphragm and adapted to close 
and open said wind-way, and a passage con 
inecting the other of said valve units with 
Said chamber, whereby said diaphragm is 
adapted to be operated. 

10. In haechanism of the class described, 
the combination of a wind-way, two valve 
units, each having a plurality of valves for 
controlling said wind-way, means for con 
trolling the valves in one of said units, a 
passage connecting said units, a chamber 
having a flexible diaphragm, a valve oper 
able from said diaphragh and adapted to 
close and open said wind-way, a passage con 
necting the other of said valve units with 
said chamber, whereby said diaphragm is 
adapted to be operated, said controlling 
means comprising a manually-operable valve 
for admitting atospheric air thereinto. 

11 in expression mechanism for player 
sical instruments, the combination of a 

wind-way, two valve devices, each having a 
plurality of valves for controlling said wind 
way, a hollow head transverse of said wind 

heals for controlling the valves in one 
lid valve devices, a passage connecting 
valve devices, a chamber having a flex diaphragm, an expression-valve oper 

able from Said diaphragm and adapted to 
open and close communication between said 
Wind-way and the player-pneumatics, and a 
passage coininecting the other of said valve 
devices with Said chamber, whereby said 
diaph'agna is adapted to be operated. 

12. In expression mechanism for player 
l}}lisical instruments, the combination of a 
\ind-yay, two valve devices, each having a 
pill'ality of valves for controlling said wind 
way, a hollow head transverse of said wind 
way, means for controlling the valves in one 
O said valve devices, a passage connecting 
said valve devices, a chamber having a flex ille diaphragm, an expression-valve oper 
able from said diaphragm and St. to 
open and close communication between said 
wind-way and the player-pneumatics, a pas 
Sage connecting the other of said valve de 
vices with said chamber, whereby said dia 
phi-agin is adapted to be operated, and said 
controlling leans comprising a nanually 
operable valve for admitting pressure air 
thereto, and also an expression tracker-tube. 

13. In a player mechanism for musical 
instruments, a wind-way having an upright 
hollow head, in combination with an ex 
pression-valve located in said head, and 
leans for operating said valve and com 
prising a control-valve device positioned in 
said head. 

14. in a player mechanish, a wind-way 
having an upright hollow head. said head 
being provided with a transverse orificed 
valve-seat, in combination with an expres 
sion-valve to control the orifice and located 
in said head, said valve having a depend 
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ing stem, atmospherically-operated means 
adapted to act on said stem for opening said 
valve, and suction-operated means for clos 
ing the valve. 

15. In a player mechanism, a wind-way 
having an upright hollow head, in combina 
tion with a chamber at the lower end of said 
head, a flexible diaphragm in said chamber, 
a transverse orificed valve-seat in said head, 
an expression-valve located in said head and 
having a depending stem resting on said dia 
phragm though the gravity thereof and 
said valve, means adapted to act on said dia 
phragm for operating said valve through said 
stem, atmospheric means for acting on said 
diaphragm to open said valve, and suction 
means acting on said diaphragm to close the 
valve. 

16. In mechanism of the class described, 
the combination of a rewind-manual having 
a playing and a rewind position, means actii 
ated by said rewind-manual and adapted to 
operate on the power mechanism for either 
of the two directions of travel of the perfo 
rated music-sheet, expression means, a re 
wind conditioning-valve associated with Said 
expression eans, and means for actuating 
said valve from said manual to cut out said 
expression means when rewinding. 

17. In nechanism of the class described, 
the combination of a rewind-manual, having 
three positions, namely.--for a forward 
travel, a skipping, and a rewinding-means 
under the control of said manual for condi 
tioning the apparatus for a playing speed 
and a faster speed in skipping and rewind 
ing, expression means, a rewind condition 
ing-valve associated with said expression 
means, and means for actuating said valve 
from said manual to cut out said expression 
means when skipping or rewinding. 

18. In a player musical instrument, the 
combination of a windway to the player 
pneumatics, an expression mechanism asso 
ciated there with, with a rewind mechanism 
having a control part which is independent 
of said windway and constitutes one of the 
elements of the expression mechanism. 

19. In a player musical instrument, a com 
bined expression and rewind cut-out-valve, 
means for operating said valve for expres 
sion, and separate means for operating said 
valve for rewinding the perforated music 
sheet with accelerated speed. 

20. In a player musical instrument, a com 
bined expression and rewind cut-out-valve, 
means for operating said valve for expres 
sion, a control valve, and a manual for oper 
ating the control valve for conditioning the 
instrument for expression and for rewinding 
a perforated music sheet. 

21. In a player musical instrument, the 
combination of an expression mechanism 
having an expression-valve, a rewind-man 
ual, a control-valve operable by said manual 

for cutting out the expression mechanism, 
and means associated with said control-valve 
for enabling said expression-valve to act as 
a rewind cut-out-valve, when said expression 
mechanism is cut out. 

22. In a player musical instrument, the 
combination of expression mechanism hav 
iing an expression-valve, rewind mechanism, 
and means for enabling said expression 
Valve to act as a rewind, cut-out-valve. 

23. In a player musical instrument, the 
combination of a wind-way, a hollow head 
thereon, eXpression mechanism, a part of 
which is mounted on said head, having an 
expression-valve located in said head, re 
wind mechanism, and means for enabling 
said expression-valve to act as a rewind, cut 
out-valve. 

24. In a player musical instrument, the 
combination of a wind-way, a hollow head 
thereon, expression mechanism, a part of 
which is nounted on said head, having an 
expression-valve located in said head, rewind 
lmechanislin, and means for enabling said ex 
pression-valve to act as a rewind, cut-out 
valve. Siti eans comprising a control-valve 
mounted on said head. 

25. In a player musical instrument, the 
combination of expression mechanism, a re 
wind mechanisin and a manual operable at 
will on both of said mechanisms for con 
ditioning the instrument for expression or 
for rewinding a perforated music sheet. 

26. In a player musical instrument, the 
combination of expression mechanism, a re 
wind mechanism, a manual operable at will 
On both of Said mechanisms for condition 
ing the instrument for expression and for 
rewinding a perforated music sheet, and a 
single valve operable by said manual for ac 
complishing that purpose. 

27. In a player musical instrument, the 
combination of expression mechanism com 
prising a passage, and a valve controlled 
from said passage, with a rewind mechanism 
comprising a passage for independently con 
trolling said valve, and valve means operable 
by said rewind mechanism for cutting either 
of said passages in or out. 

28. In expression means for musical in 
struments, a wind-way, a diaphragm, a 
branch air connection to said diaphragm 
from said wind-way, a valve in said wind 
way actuated by said diaphragm, and lo 
cated between the ends of Said branch con 
nection, and means to cut off the connection 
from the said wind-Way and to admit atmos 
phelic air to said connection. 

29. In a player musical instrument, a ver 
tical hollow head having a wind-way, a dia 
phragm, a branch connection between said 
wind-way and said diaphragm, and a verti 
cally actuated valve resting upon said dia 
phragm and controlling the passage of air 
between said wind-Way and said diaphragm, 
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said diaphragm being sealed from said wind 
way except for said branch coillection. 

30. In a player illusical instrainert, the 
in bination of a wind-way, a hollow head 

h, a lewild-valve in Said 
and nechanisin for operating said 
for 'evinding. 

31. In a player antisical instrument, the 
coli ibilation of a wind-way, a hollow head 
connected there with, a vertically operable, 

retirin, rewind-valve in said head, . . . . . . . -- gi'avity 
and mechanisin for operating said waive 
'ewinding. 
32. In a player husical instrument, the 

combination of a wind-way, a hollow head 
con:ected these with a rewind-valve in Said 
head, mechanisian for operating said valve 
for 'ewinding, a separate control-valve op 
'ale y said rewind Blechanisin, and a con 

nection fron said wild-way controlled by 
said control-valve for admitting tension aii 
to operate said rewind-valve. 

ii) a playe' insical istrinet, a 
alive-chamber, an expression-valve for con 

trolling the saline, and means for causing the 
utter of said valve when it is in position for 

soft playing. 
34. In expression mechanism for player 

musical instruments, the combination of the 
main windway for establishing siction on 

C O 

the player-petinatics. an expressic in-valve 
in said windway and controlling the degree 
of suction Cn said inellmatics, a caller 
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having a flexible diaphragm controlling said 
valve, and means of communication leading 
f:"On between the said valve and player 
pneumatics to said chamber and functioning 
with Said valve for maintaining an even 
vacu in tension upon said player-pneu 
hatics. 

35. In expression mechanism for player 
milsical instruments, the combination of the 
main windway for establishing suction on 
the player-pneumatics, an expression-valve 
in said windway and controlling the degree 
of suction on said pneumatics, a chamber 
having a flexible diaphragm mechanically 
controlling said valve, and means connecting 
with the windway a point between the 
said valve and player-pneumatics for ad 
initting air at will under suction or atmos 
ph Giri, iessure to said chanber, whereby 
s:lid waive serves for both soft and loud 
playing 

36. In expression anechanism for player 
Rusical instruments, the coabination of the 
in windway for establishing suction on 

the player-neumatics, an expression-valve 
in said windway and controlling the degree 
of Sction on said pneumatics, a chamber 
having a flexible diaphragm supporting the 

of said valve, and means for admit 

resslie to said chamber, whereby said valve 
serves for both soft and loud playing. 

WARNER EUSTIS. 
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