Sept. 28 , 1926. 1,601,432
W. EUSTIS

EXPRESSION MECHANISM FOR PLAYER MUSICAL INSTRUMENTS

Filed Oct. g, 1920 4 Sheets-Sheet 1

| e 'é
— I o
_—él;_ ) . Q
~ ]
— g

INVENTOR.
Wearmnerfslis

BY ﬁ -~ :: : s

ATTORNEY.




Sept. 28, 1926. 1,601,432

W. EUSTIS
EXPRESSION MECHANISM FOR PLAYER MUSICAL INSTRUMENTS
Filed Oct. 6, 1920 4 Sheets-Sheet 2

INVENTOR.
VWarner £ustis

" ATTORNEY.




1,601,432

Sept. 28 , 1926.
_ W. EUSTIS

EXPRESSION MECHANISM FOR PLAYER MUSICAL INSTRUMENTS
4 Sheets-Sheet 3

Filed Oct. &, 1920

AN

36
s

EH

63
o7

o
=S
" INVENTOR.
Warner Ewustts

BY Z -
ATTORNEY. -

g =




28, 1926. 1,601,432
W. EUSTIS

EXPRESSION MECHANISM FOR PLAYER MUSICAL INSTRUMENTS

Filed Oct. &, 1920 4 Sheets-Sheet 4

N x

N NeD ¥ R
3P 578
iy ) &
T e talaldal ST V\O

N
N N

% 32
4/

/0

18

INVENTOR.

ATTORNEY.




Patented Sept. 28, 1926.

UNITED STATES

1,601,432
PATENT OFFICE.

WARNER EUSTIS, OF NEWTON, MASSACHUSETTS, ASSIGNOR TO J. P. EUSTIS MANU-

. FACTURING COMPANY, OF CAMBRIDGE, MASSACHUSETTS, A CORPORATION OF -

MASSACHUSETTS.

EXPRESSION MECHANISM FOR PLAYER MUSICAL INSTRUMENTS.

Application filed October 6, 1920. Serial No. 414,953,

This invention relates to expression mech-
anism for player musical instruments, such
as player pianos and organs, and morve par-
ticularly to improvements on the playver

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
phrases, and for playing softly in either the

15 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, #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-
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
appear from the description.
85 The above being among the specific ob-
jects of the present invention, the same con-
sists of cevtain features of construction and
combinations of parts to be hereinafter de-
scribed and-then claimed with reference to
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

ior clearness of illustration, the controlled
parts being in position for playing softly
in the treble.

Tig. 2 isa sectional front elevation, partly

30 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.
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Fig. 8 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

Tig. 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 dispesed 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
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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.

necessary to illustrate theleft-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 1s 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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closes the port in head 15, the operator
using the finger to depress the manual 17
and open the v alve 16 against the action of
its spring. The tracker 18 is connected in
any suitable manner with the wind-ways of
the player-pneumatics, and at least at the
treble end 1t is m-ov:ded in well-known man-
ner with a hole, from which expression-tube
19 leads, and with which hole there is adapt-
ed to mm:ter any one of a series of sice ex-

pression perior ations in the music sheet 20.
The tubes 14 and 19 ave preferably of metal,

their control means are adapted to con-
and mechanism, \xhun
at the bass side of the

and
trol certain valves
may be duplicated
pld} er action.

An expression-valve 21, 7
form of a disk, is locatec
head 11, and is adapted
the \'ulve opeM*O surroun
99 for sail valve, and the

eferably in the
n the hollow
cpen or (,Lo
ed by the sea
valve and its
seat are ]L eferably in accordance with afore-
said application. V alve 21 is provided with
a depending vpright stem 25, w hich extenc fs
downwardly through the lower end
Tead 11, and the lower end of said
passes through o rigid metallic wall 2:
which is secured in the lower end of saic
head, Lmd wall b”hi” locat ed beww the
wind-way 10. V 24 i
}1")1!0\“ neck 25, thronnh \xh 'h 1he
stem 23 passes, o tno lower extremity of
said stem is received in a flexible bag 20,
the mouth of which iIs secured aiv tight
around the neck 25 in any suitable manner.
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9aid bag may be composed of any suitable
material which will secure the bag against

leakage of air. The lower extremity of
valve-stem 23 1is preferably di isconnected
from the bag 28, so that it Wﬂl rest loose-
Iy therein, and the hot ‘mm of the hag is
secured to the central button 27 of de\'ibk
diaphragm 28. Diaphragm 28 is Securm at
1th edse in an airtight manner to the, vref-

ably snem metal, dmmber 29 which iz lo-
lday

~C“‘e& at the lower extremity of the head 11.

<y
HS

Chamber 29 is provided with a cenuu bot-
tom-o 1‘“*1"]f‘ 30, for the purpos admit-
ting ain sospherie air, and also ‘01‘ th‘v pur-

pose of 1ccen‘1ce a tension-spring 30° the
tendency of which is to pull the dia 1*‘11:19;;1
downwardly with a greater ov less puﬂ, as
desired; said qpllDO may be carried by any
guitable 1means for qd]uqtmo its tenslm.
The flexible dm phragm 28 divides the cham-
ber or member 29 into two }

gul-chambe
81, 31® respectively, the sub-chamber 31 ‘t;-ﬂ-

'inp, located above the diaphragm, and the
ub- dm"'ﬂ er 91* below it, so as to pmn‘b
a chamber Wlﬂ ¢h is constantly open to ai-
meospheric air.
A valve-cn sing 82, preferably of sheet
metal, 1 -s DOSlthﬂe upon the wind-way 18,

and partly extends ther emto, its outer por-
tion preferably extending forwardly, s

1,601,432

. 1. The inner portion of the
, which is located within the
iz provided with cpenings 33,
psing is provided olso with
- and 35, vespectively, the open-
hoave Icshe“w\'e“' dda'-tul to
e“ﬁd by means of primary
Vi 37, Said
a central stem 38,
is attached to a
stituces a
reasing
ch the
Adr-tube
between the
e-casing 42,
: ardly from
ser poriion heing disposed
nilarly to the wuy in which
32 is areanged, and as
1 Figs. 2 and 3 the
: 32 znd 12 are shown different-

shown in

Taly

Vo

h\

for the s ‘Le of clearness of
and as‘h'm;v ﬂg g1 i(; "‘11\"3-

bl dnd

v be re-

y valve 44 and

valves ave lo-

N l A t(\l
ich is &« d“‘

21, Ror oh-

Haphragms 59
o7 with bleed-
aedice in this

comnect on
The gir-tube 50 lends ¢

port 51 in the side of 'dm siter p\);z’zon of
the valve-casing 42. A tube 52 extends up-
wardly from the sub- chamber 31 of the
chamber 29. In the description of the op-
eration of the ex?wresnon‘m chanisin de-
seribed, it will be assumed for the present
that the tubes 30 and 52 ave directly con-
fmtmto‘*sﬂw T, enstitute one tube, which

amber 31 with

ccnrm“‘ ed the the valve-

casing 42,

Tn novraal playing the manua
trolled valve 16 \\111 be dmf
case tne exnression-valve

d the instrument ‘*'” nl

on of t}lr\ 1

n norm J*V lou

{Q

nl

; ‘L]n

e

e 10 dem es {0 ‘ﬂf\‘ the m

her the bass or the treble c he corie
nc‘un THIession- mahum 1z operate d In

(g% i

treble m\mv“, 17 is <hown us de-
ager of the operafor, so as to

revy

This wiH admit atmos-

open alve 16, X
14 and the alr rushes

pheric air “into tube
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through said tube into ‘the chamber 40 of
the valve-casing 82. Tt 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 suto-
matically, the atmospheric air rughes
through the tube 41 to the valve-casing 44

thereby immediately inflating the puf
formed by diaphragm 49. This action ac-

tuates the valve-stem 48, thereby closing th

valve 47 upon its seat 45, and cutting off
atmospheric air threugh 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 81 of the
chamber 29. The tension air in sub-cham-
ber 31 acts to lift the flexible diaphragm 28
against the tension of the spring 30 and to
collapse the flexible bag 26, theveby 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. Tnasmuch 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 he
a slight seepage of atmospheric air into the
player action, which only has the effect upon
the valve 21 of imparting a slicht 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 chamber 31,
but this is insufficient to prevent the valve

21 from being practically closed. The valve

21, being then closed in the manner de-
scribed, and as shown in Fig. 1, the melody
will be played softly, whether the same be
carried through the bass or the ‘reble.

To understand just how the expression
regulating-valve 21 acts it should be kept
in mind that the suction bellows is operating,
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-

ies, as for sounding one note, the expression-

valve 21 moves further, even though slightly,
away from its seat. This ¢licht movement
is due to the momentary slight decrease of
vacuum tension in said upper structure,

-8

which then momentarily acts to depress the
valve-actuating diaphragm 28 and to very
slightly lower the valve 21. The stction in
the upper windchest structure is immediate.
ly regulated to the desired tension at the
time of such slight valve movement, with
the rvesult that the note is sounded with the
desired power when the : !

been produced.

Should more atmospheric air be admitted
to the upper windehest structure, due to
more player valves being operated, so as to
id

L g op
increase the leakage into said upper strue-
the game man-

YO

ture, expression-valve 91 ig j
ner lowered further, so that
sion in the lower windway ac

ately establish a proportional tension in said
upper striucture, the two or more notes being
sounded with practically the same power as
before. Hence, it follows that it malkes no
difference whether one nete or any nurmbey
of notes ave sounded, as the expression-
valve 21 acts to automatically maintain a
predetermined tension in the upper wind-

n

the
L
L

s to immedi-

chest structure of the player action proper.

Consequently, on account of the variahle

vibratory movement of the valve 91 in nlay-
ulating

ing softly, the same flutters in its reg
action. It thus variably cuts off the suction
on its controlling diaphragm 28.

So far, it has been assumed that the per-
forated music sheet 20 has acted as a valve
to keep the expression tracker-fube 19 closed.
It the music sheet be provided with a series
of expression-holes, these holes will register
one at a time with the tube 19, and the con-
trelled parts will he mstantly iato the
position as illustrated in Fig. ¢
to the fact that atmospheric «
mentarily admitted to the tr
and such air will act to press
39 inwardly or inflate h hereby es-
tablishing an air tension balance betiveen
the wind-way 10 and the tube 41, inasmuch
as the pressure air will act instantly to oper

1

the primary valve 36, and to close the valve

set

87 to the atmospheric air which is

1itted
through the then mam -0Dx alve 16,
It is here assumed that the op s been
constantly acting upon the expression-
manual 17 to maintain the valve if in open

position, as regards the two conditions of
the apparatus illustrated in Figs. 1 and 2.
Tension air in the tube 41 w

upon diaphragm 49 to deflate t
formed thereby, and this action will

. L

AR

in closing valve 46 and oy
to atmospheric air.
thereupon be instantly admitte
valve-casing 42, and will rush through the
tubes 50 and 52 into the sub-chamber 81 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 valve-stem be mevely vest-

o the 1
e oair will
into the

e
255

18 vacuum ten--
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ing within the flexible bag 26. Inasmuch

as the valve 21 practically opens instantly
in response to the opmmc in the note sheet
20, which then registers with
tube 19, the note corresponding with the veg-
istering hole of the note sheet will be
cented.

If there is no
instrument will i]m loudiy
“”"—COHJONL@ valve 16 1
bec:tu ge it does not matter
valve 36 may 1:-0 in, 11
bleed-ho
(1:‘1)1111 )

”‘6 ;-1.;‘(,’,—»,\1.

ae.

aip pressure in tube 19 the
when the ma

Ar\

Non L b i‘l sid
"‘svlf is that if
clozed, a
tube 41 and the 3
It the
time of normal
iaphragm at 491
qneml\‘ whether
closed at lh(} time of
valve 47 3
the cuter atmosphere
sion-valve 21 to move o
that the mstru
of course, assun
in con 1mllmcuf10n with «
ig also a bleed-hele at
phragm at 39, so that
vacui tensions can Le (
gl(lts of said diaphragn.
Under the ‘ncsmt inTenticn it
to omit a separa te cut-out-velve betwe
plaver-preumatics an 2 the ’7‘1‘11L“1”
: nism, c'*l\owh 11

(925

nu’h-
s invention 1s not neces-

savily restricted such omission. Pref
ably, nechamsm "L‘:mie“ nd cet from t
rewind-manual is employed, in saouq‘iod

Pes

with the expression me Ch‘lnlSlﬂ., zmd the same
will now be deseribed.  In Figs. 1 and 2 the
rewind-manual is set for playing a plece of
musie, while in Fig. 3 it is set for rew ind-

[

ing. A plate ov k forming a v‘the seat
53 is suitably su ﬂpﬂx ted in .Ll'() 01 the
Tower end ‘mfl “s

J)f) ndi

A.‘ounted upon the
or @“@1\ \J'\‘e 56, wh s
aed upon a pivet 57 carrie

V"‘ PR

eﬁt ou e cont&ct
‘ I

¢

o 'vu‘i -

1,601,432

grooves in the inner face of the valve. As
shown in Figs. 1 and 2. the ¢l hannel 58 es-
tablishes communication },em cen: the tubes 50
and 52. Channel 59 registers with a port 60

in valve-seat Jo. and s,ud port is co-m“ﬂtci T

L‘V a by-pass tube 61 with “the wind-way 10
2 pomt in advance of the head A
crzul\ w62, extending edgewise from the
disk-valve &0, is connected by means of a
Link 63 with a crank-arm G4, which is sup-
ported by a rockshait 63, at the fory ward
end of which 15 o control-mamn: ‘11 GG, consti-
tuting the vewind-manual A link o
nects another cray f
a vertieal wd' m\u
end is adapted
70 serves for Lond}tlonmw the gear shift
mon of the )owu' mechanism of the motor,
1 the rewind-valve associated with the
mpo-governor, for moving the perforated
Feteat f«l‘e“ at greater than DJ.J“'H‘L’ speed
in rewindi 12, and in skipping or goi
ahead silently. 3fechanism which m\y
cmployed to o-ordinate with the rod 70 for
inging ‘1 out these results may be HLh as
%0\‘(11 lescribed and claimed in co-pend-
¥ ‘Jh(,uw on of myself and W ﬂlmm A
icon\ Serial No. lm‘ﬂ()o& for rewind mech-
r player musical instrmwments. Be-
ulbmﬂ the position oi the J)m'ts
edl bv the 10\“}11(1 mamwl in co-ordina-

1
.L,‘..

pav con-
-arm 68 on shatt 65 with
69, which uat its upper
actuate a vod 70, The wd

e

(u »—4 ;_,

be

{pde beds
o
d‘

ion with fthe expression mechanism as illus-
trated, it is We‘l to say that the playing posi-
ton ot tb“ 1e*v1nf1—u:‘nm al is p U”“‘W to

the right, as shown in Figs. 1 and 2. that is,

to the right of a line passing vertically
thy Jmh the rock-shaft 65, The skipping
position of the same mechanism, or the
11

‘silent go-nhead” position, is 1)10"‘01‘-\131” at
f;he vertical, that is to say, the rewind-
anual is set vertically, This position 13
not illustrated in the drawings. but the
action of the rewind mechaniem herein in-
volved is the same in that position as wher
the rewind-manual is moved to the left,
\‘;hich is the preferred rewind position, as
10\\*11 in Fig. 3. It chould remarked
at the tracker-bar is shown in Figs. 2 and
{3 (Em'n'mnmfmc Uly, that ig, it is rot shown
i the position which it t kes in the prae-
tical apparatus, and, that {1 n1ewind~nmmml

a1
.
12

is “hox n in Figs. 2 and 3, for clearness of
ilustration, in a different position thar
hmn in Fig. 1, which is the practical pos 1-
tion for sa aid manual.

As before stated, Fig. 3 shows
tion of the parts in vewinding.
gition. the valve

the posi-
in this po-
56 will be shifted so that

the connection between the tubes b0 and 52
will be broken, the pasgsage n‘) in the valve
Leing moved to the position shown in broler
lfnes, ne the passage 59 to “m vosition
chown in the broken out portion of the fig-

ure.

a rewind-
and the pa \zxge 59 will

The valve 56 now form
conditioning valve

<1

80

90

100

105

110

120

125

130



10

20

30

35

40

50

55

50

65

1,601,432

Now connect the tubes 52 and 61, thereby
forming a shunt connection befween the
wind-way 10 and the chamber 31. Tension
air will now exert its action on the flexible
diaphragm 28, therelyy raising the valve 21
and closing its opening, thus shutting off
the player-pneumatics, and strictly speal-
ing, shutting off all channels or windays
directly above the valve 21. Tull tension
will now be exerted upon the air in the mo-
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 28, which con-
trols the expression-valve 21, when either
of the branch tabes 50, 61 is connected with
the diaphragm chamber 81, the pull on the
diaphragm is not the same in each case.
The suction through the connecting branch
80, 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, 59. For, as
before described, the expression-valve 21
flutters during soft playing. At this time,
as the valve 21 is closed, or practically
closed—except for the restricted flow of air
therethrongh 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-outvalve, 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 intermediate 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-mannal
to suitable power mechanism controlled by

s

rod 70 for either of the directions of travel
of the note sheet. A yock-shaft 71 has bear-
Ings in brackets 72, 73, and an arm 74 on the
lower end of said shaft ig pivotally connect-
ed with the rod 70. The upper end of the
shaft 71 carries an arm 75 which is adapted
to shift the intermediate driving pinion 76
m one direction or the other. VWhen 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 18 and the
instrument will play. When the pinion 76
1s 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 parts substituted
for others without departing from the spirit
and scope of the invention as defined in the
claims,

What I claim ag 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
chamber, one wall of which is formed by
said diaphragm, and meang 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
sald head, an open transverze valve-seat in
sald 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 g
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 2
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
ralve, 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-
fion to obtain another effect, whereby said
valve is caused to flutter when near-closed.

6. Tn mechanism of the class described, a
wind-way, a valve therein having a stem, a
chamber bhaving a flexible wall connected to
said valve through its stem, a flexibly walled
enclosure located in said chamber and com-
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 pressave 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. Tn 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 2 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 presswre in said wind-way to said
chamber, and for admitting air at a different
pressure to said chamber, for opening and
closing said valve.

3. Tn an expression mechanism for player
musical instraments, a horizontal wind-way,
o hollow head at one end of said wind-way,
o transverse, open, valve-seat 1n said head
bebween the player-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. Tn mechanism of the class described, the
combination of & wind-way, two valve units,
each having a plurality of valves ior 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 flesible diaphragm, a valve operable

1,601,432

from snid diaphragm and adapted to close
and open said wind-way, and a passage con-
necting the other of said valve units with
caid chamber, whereby said diaphragm 18
adapted to be operated.

10. Tn mechanism of the class deseribed.
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 conmecting caid units, a chamber

having a flexible diaphragm, a valve oper-

able from said diaphragm and adapted to
close and open said wind-way, a passage con-
neeting the other of said valve units with
caid chamber, whereby said diaphragm is
adapted to be operated, said controlling
means comprising a manually-operable valve
for adiitting atmospheric air thereinto.
11. In expression mechanism for player
ssical instruments, the combination of a
wind-way, two valve devices, each having a
piurality of valves for controlling said wind-
ey, a hollow head transverse of said wind-
wav. means for controlling the valves in one
ot ‘said valve devices, n passage connecting
said valve devices, a chamber having a flex-
ible diaphragm, an expression-valve oper-
able from said diaphragm and adapted to
open and close communication between said
windavay and the player-pneumatics, and a
passage connecting the other of said valve
devices with said chamber, whereby said
diaphragm is adapted to be operated.

19, In expression mechanism for player
musical instraments, the combination of a
wind-way, two valve devices, each having a
plurality of valves for controlling said wind-
way, 2 hollow head transverse of said wind-
way, means for controlling the valves In one
0% ‘snid valve devices, a passage connecting
said valve devices, a chamber having a flex-
ible diaphragm, an expression-valve oper-
able from said diaphragm and adapted to
open and close communication between said
wind-way and the player-pneumaties, a pas-
sace connecting the other of said valve de-
viees 1with said chamber, whereby said dia-
phraom is adapted to be operated, and said
-ontrolling means comprising a manually-
operable valve for admitting pressure’ air
thereto, and nlso an expression tracker-tube.

13. In a player mechanism for mnsical
ipstruments, a wind-way having an upright
hollow head, in combinatien with an ex-
pression-valve located 1In said head, and
means for operating said valve and com-
prising a control-valve device pesitioned in
said head.

14, In a plaver mechanism, a wind-way
having an upright hollow head, said head
being provided with a transverse orificed
valve-seat, in combination with an expres-
cion-valve to control the orifice and Jocated
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 through 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
meauns acting on said diaphragm to cloge the
valve.

16. In mechanism of the class described,
the combination of a rewind-manual having
a playing and a rewind position, means actu-
ated by said rewind-manunal 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 means, and means for actuating
said valve from said manual to cut out said
expression means when rewinding.

17. In mechanism of the class deseribed,
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 agso-
ciated therewith, 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 ecut-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-
nal, 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 vewind cut-ont-valve, when said expression
mechanism is cut out.

22. In a player musical instrument, the
combination of expression mechanism hav-
Ing an expression-valve, rewind mechanism,
and means for enabling said expression-
ralve 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
sald 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 iz mounted on said head, having an
expression-valve located in said head, rewind
mechanizm, and means for enabling said ex-
pression-valve to act as a rewind, cut-out-
valve, suid means comprising a control-valve
mounted on said head.

25. In a player musical instrument, the
combinaticn of expression mechanism, a re-
wind mechanism 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-
rection, and means to cut off the connection
from the said wind-way and to admit atmos-
pheric air to said connection.

29. In 2 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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In a 1\1u,e" musical instrument,
conibination of a wind-way,
connected therewith, a "'\rucqllv op”rsbh,
gravity 1 turn, ‘.\Hul—val\e in said ue‘ﬂ,
and mechanism for operating said vaiv

rewindi 1151.

32, Tn a player musical instrument, the
Combmzzfi n of a wind-way, a holiow head
connected therewith, a "n\'mu—v:‘l‘;a in said
head, mechanism for meuw"«‘ said valve
for rewinding, a separafe cont trol-valve op-
erabie ] id rewind mechanism, and a con
nectio: said wind-way cou‘:ol’\ d by
said control-valve for admifting tension air
to operate said vewind-valve

39, plaver musical inshrui ne“t. a

alve-che m}be;, an expression-valve for con-
trolling the same, a and means for C‘u‘“r 2
tutter of said valve when it Is in positicn for
soft playing.

34 In expression mechanism for plaver
musical instruments, the LOAU)IHudO;l of the
main windway for establishing :wc ion on
the player-pn ieminatios, an exp
id windway and cohta "hng: thc dr‘ i
of suction on said pneumatics, &

In so

CL‘ 1)
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h‘wmo a flexible diaphragm controlling said
valve, and means of communication leachng
from between the said valve and player-
pneumatics to said chamber and functioning
with said velve for maintaining an even
-scunn fension upon said  player-pneu-

aew
mmus

85. In cxpression mechanism for player
mus ical instruments. the comhination of the
main windway for establishing suction on
the player-pneumaties, an expression-valve
in eaid windway and contro]hnrr the degree
ot suction on said pneumatwcs. a c.mmber
hoving 2 ﬂ"'ll;l(} diaphragm meﬂhan‘cal]y
Cf)ntrol‘iue said valve, ‘and means connecting

with the \,wndw"v at a point between the
said valve and player- )nounmtxc: for ad-
mitting air at will mdc suction or atmos-
pheris pressure to sa id chamber, whereby
aid valve cerves for both soft and loud
pla_\jing.

s
[32¢])

Tn expression miechanism for player
musical insirwments, the combination of the

main windway for establishing suction on
the player- snetmaties, an expression-valve
in 5%11 muvxw and controlling the degree

on said pneumatics, a chamber
i ‘IL" ble diaphragm supporting the
# ¢aid valve, and means for admit-
wﬂl under suction or atmospheric
said chamber, whereby said valve
i)r uoth soft and loud playing.
WARNER EUSTIS.
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