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o To all whoﬁitf.my*ctmcem} |

Be it known that I, FrepEricH W. WooD,
a citizen: of , the United States, residing at

Kansas City, in the county of Jackson and
5 State of Missouri, have invented certain new

‘and useful Improvements in Expression |
Devices, of which the following is a specifi-

cation.

- This ;inven_tion-. relates to expression “de-
10 vices for pneumatic instrument players, and
more especlally to that type whereby the

action of the loud and soft peds«!s of a musi-
cal mstrument are controlled %.-ough the
admission: of air by.the note-sliee. *o the
15 tracker-bar, and my object is to produce an

-eflicient and reliable éxpression device of the
character outlined which is of simple, small,

compact and inexpensive -construction. _
To this end the invention consists in cer-

29 tain novel and peculiar features of construe-
tion and organization as hereinafter. de-

scribed and claimed; and in order that it

may be fully understood reference is .to.be

had to the  accompanying  drawings; in
25 which:— ' |

. Figure 1, is a view showing the expression.
~device 1 perspective and a portion of .the |

tracker-bar and 'note-sheet In plan view,

with the tracker-bar connected to the ex- |
30 pression device and the note-sheet broken |
- away to disclose the openings in the tracker-

‘bar connected to the expression .device.

Kig. 2, is a vertical section taken on the line

II--I1of Fig. 1, but on an enlarged scale and

35 showing the operative parts in the positions

they occupy when one of the perforations|

of the note-sheet is admitting air to the ex-
ression device.

40 HKig. 2. _ .
*of_Fig.-‘ 1. Fig. 5, 1s a plan view of the ex-
- pression device with the top

on the line VI—VI of

45 -

ig' 4- '

of the device

jecting end walls 2 and back wall 3.
4 1s the to

50 parts named completes the exhaust-chamber

6 connected by an-exhaust-tube 7 carried by
the top with a tube (not shown) to suitable

means for maintaining a constant suection

from said chamber, and 8 is a plate secured -

" *5 and 15° are chambers communicating
with passages 10 and 10? respectively, and
70

chamber and said valve-chambers.

1¢ - Fig. 3, 1s a-section on the
ine 111—III of Kig. 1, on the same scale as
Fig.4,1s a section on the line IV—IV |

1 plate and the
-side walls omitted.  Fig. 6, is a section taken

In the said drawings, 1 indicates the bottom
rovided with upwardly pro-

wall and 5-a wall which Glbsés'~'
one side and in conjunction with the other

| 9 and 9*.indicate tubes extending through
‘wall 5 and communicating with ‘passages 10
“and 10® respectively, extending througl
bottom and provided with screens 11 and 112
‘at -their:front ends to exclude lint and dust.

ugh the

12 and 12* are branch passages extending
upward from passages 10 and 10* respec-

‘tively covered by caps 13 and 13* having

vent-holes 14 and 14* for the purpose of pro-

viding means for exhausting air from pas-

chamber 6.

covered, -by flexible diaphragms 16 and 16*

60

6o

equippéd with wear-disks 17 and 172 for en- *

gagement with the lower ends of valve-
stems 18 and 18* extending up through the
top and chambers 19 and 19 respectively, -
1in sald top and equipped in the latter with:
valves 20-and 20?, the said valves normally.

resting on the underlying plates 21 and 21*

‘forming the bottoms of said valve-chambers

19 and 19* and centrally perforated to estab-
lish communication. between “the -exhaust-

22 and 22* are similar but inverted pl

munication . ‘between the valve - chambers

-and the- atmosphere, and bridging the last-
-named plates so as to exclude lint and parti-
cles in general foreign to the air, from the -
valve chambers are screens 23 and 23* hav-
1ng. central eyeleted openings 24 and 242,

80

22* are similar but inyerted plates
forming the tops of the valve-chambers and
also centrally perforated to establish com-
85

90

which eyeleted openings in conjunction with
the cross bars 25 and 25 form guides for the .

valve stems to insure-direct endwisé move-

ment thereof.

26 and 26 111(110&136 -passagés _,"e:;ctendiﬁgt
| from chambers:19 and 19* respectively; to
-and communicating with angular passages

27 and 27% in plate 8, the last-named pas-

sages opening into chambers 29 and 29%'in

communication with tubes 30 and 30% con-

| nected --'--/by_':_"ﬂejcible tubes (not shown) to
.| bellows ‘or equivalent means for operating
the loud and soft pedals of a musical instru~

ment, not shown, these connections and

-means for operating the bellows being com-
mon in the art. The chambers 29 and 29&

100

105

are provided with flexible diaphragms 31 and

-31* which normally close the rear ends of
‘passages 10 and 10* and also of angular pas-

55 to the device at the oppesite side from wall 5. | sages 32 and 32* connected to a passage 33 110



am

o

2

in communication with a passage 34 in the |
top leading to a valve-chamber 35 connected

to the atmosphere through a perforated
plate 36 and to the exhaust-chamber through
& sipnlar but inverted plate 37, ¢he communi-
cation with the atmosphere being through a
gcreen 38 having an eyeleted opening 39 for
the stem 40 of a valve 41 located 1n chamber

35, the lower end of said stem resting on the

10

“at 46, sald passage having a passage 47 con-
nected to the exhaust-chamber by a vent-

10

- 92 are also connected by flexible tubes 54 and-

20

25

wear-disk 42 of a flexible diaphragm 43
bridging a chamber 44 in communication
withl a passage 45 screened at 1ts front end as

hole cap 48. Passage 45 is also-connected
to a tube 49 connected by a flexible tube 50
to an opening 51 in a tracker-bar 52 over
which a note-sheet 33 passes. Tubes 9 and

54> to tracker-bar openings 55 and 55?2, and
in line with openings 55 and 55* and 51 are
openings 56, 56* and 57 in the note-sheet,
tlgese openings being additional to the ordi-

nary note-sheet openmings (not shown) for
of the keys of the

effecting ‘the operation

. musical instrument. --

30

30

When the parts are in normal position the
valves are down and air fills the valve-cham-

bers and passages 26 and 26°, 27 and 272,

chambers 29 and 29%, and the bellows con-
nected thereto, the pressure of the air on the
diaphragms 31 and 31* causing the same to
close the adjacent ends of passages 32 and

322 and 10 and 102, 1t being understood that

passages 32 and 32%, passage 33 connected

‘thereto, and passage 34 and valve chamber

40
45
_50
55

60

35 are also filled with air. Now when a note- .
‘sheet opening 56 comes opposite tracker-bar
“ ogrening 55, air enters the latter and passes

through the connections described to cham-
ber 15 and raises .diaphragm -16 and the
valve 20 until the latter engages plate 22,
this action of the valve opening communi-
cation between the exhaust-chamber and

valve-chamber 19 and closing communica-

tion between the latter and the atmosphere
so as to draw the air from the bellows of the
loud pedal—for instance-—through the con-

nections described (see Fig. 2) mto the ex-

haust-chamber and up through tube 7, this
action resulting in the production of an in-

creased volume of sound from the musical
instrument.

The exhaust-chamber at the
same time draws air through the vent-hole
14 from the chamber 15 and the passages and

 tubes connected therewith, but this action

is so restricted that suflicient air is supplied
to chamber 15 to maintain valve 20 1n 1ts ele-
vated position after the note-sheet in its

progress closes tracker-bar opening 55, such

air being supplied through the perforation
of plate 36 %)see Fig. 4) valve chamber 35,

- passages 34 and 33 and branch passage 32 to

65

inflate the diaphragm 31 (see Fig. 2) to es-

tablish communication between said branch

opening communication

886,569

passages and passage 10. . The loud tone is
sustained until a note-sheet opening 57 reg-

1sters with: the tracker-bar opening 51 when

alr enters the latter and. passes through the
connections described (see Fig. 4) and raises
diaphragm 43 and valve 41 until the latter
closes the perforation of plate 36 and thus
cuts off the s‘upﬁly of air through branch
passage 32 which h

flated and establishes a suction through said
branch passage which permits said diaphragm
to close the passage by reason of atmosphere

olds diaphragm 31 in-

70

7b

in chamber 29. As a result of this action the

alr in channel and chamber 15 1s vented by

‘the vent 14 and the diaphragm 16, descends

lowering valve 20 to 1its seat 21, this actiop
closing communication between the exhaust-
chamber and the loud pedal bellows and
! etween the latter
and the atmosphere through the perforated

80

85

plate 22 so as to reinflate the bellows and re-

store the pedal to normal position. Shortly
after this action occurs the note-sheet open-
ing 57 passes out of engagement with the
tracker—%ar opening 51 so as to. cut off the

supply of air to the under side of diaphragm

43 and immediately thereafter the air below
the diaphragin 1s drawn through the vent-
hole through the exhaust-chamber so as to

| permit the atmospheric pressure on top of the

valve 41 toforce the latter and the diaphragm
down to their original positions. The next
action may be a repetition of the operation
of the parts to again increase the volume of
sound, or the next action may be an opera-
tion of the soft pedal to reduce the volume of
sound to less than normal,—this being con-
trolled entirely by the note-sheet openings.
As shown the opening 56* 1s adapted next to
register with tracker-bar opening 55* s0 as to
supply atmospheric pressure to the under
side of diaphragm 162 and thus cut off com-
manication between the atmosphere and the
bellows for operating the soft pedals and es-
tablish communication bétween the said bel-

90

95

100

105

110

lows and the exhaust-chamber 6 for the pur- -

‘ Eosé of reducing the volume of sound as will

e readily understood from the preceding
description in connection with the loud pf-;-daf:P

plicate construction and action, and that the

it being understood that the loud and soft 115

pedal connections and mechanism are of du- .

soft tone will be continued until the next

note-sheet opening 57 registers with tracker-

bar opening 51 to effect the restoration of the

soft pedal to normal condition, it being noted
in this connection that the note-sheet open-
ings 57-and tracker-bar opening 51 are com-
mon to both the soft and loud pedal connec-
tions because the branch passages 32 and 32*

-are both connected at one end to the pas-
- From the above description it will be ap-

120

125

parent that I have produced an expression

| device which performs its function efliciently




~and féliai)lj-and I wish it to be understood | with'the side of the last-named dia

- 886,560 . B

~that I reserve the right to make such changes

&It

as properly fall within the spirit and scope of | one ) on
o ' | tracker-bar having a pair of openings con-

the appended claims. . o
Having thus described the invention what
I claim as new and desire to secure by Letters

P,atenx}lis — . _ _
- 1. expression device, having an ex-

10

‘haust-chamber, a pair of valve-chambers

connected to the exhaust-chamber and the
atmosphere, 'valves in the valve-chambers

normally elosing. gommunication between |

the same and the exhaust-chamber, passages
having vent-hole conneétions with the' ex-

haust-chamber and diaphragms to operate’
sald-valves, a passage connected to one of the
valve-chambers, a diaphragm normally clos- |
ing the end of said passage opposite to the

~conpected valve-chamberand also normally

20

59

30

35

40

49

20

%%

60

closing one end of one of the passages having
vent-hole communication with the exhaust-

chamber, and a passage. connected to the

other valve-chaniber and in communication

with the' side of the last-named diaphragm

opposite to the passages normally closed at

one end thereby. _ .
- 2. An expression device, having an’ ex-

haust-chamber, a pair of valve-chambers
connected to the exhaust-chamber and the’

[
1

atmosphere, valves in the valve-chambers
normally closing’communication between the
sdéme and the exhaust-chamber, passages
having vent-hole connections with the ex-
haust-chamber -and diaphragms to operate

said valves, a passage connected to one of the

valve chambers, & diaphragm normally clos-

ing, the end of said passage opposite to the

eonnected valve-chamber and also normq';l.l_y'

closing one end of one of the passages having
vent-hole communication with the exhaust-

chamber, and a passage connected to the |

other valve-chamber and in communication
with ‘the side of the last-named di&]phragm

opposite to the pdssages normally closed at
one -end thereby, in combination with a

tracker<bar having a ]l);lairj_ of openings con-
nected to the passages having vent-hole con-
nection with the exhaust-chamber. - '

3. An expression device having an ex-
haust-chamber, a pair- of valve - chambers,
eonnected to the '‘exhaust-chamber and the
atmosphere, valves in the valve-chambers
‘normally closing communication between
the same and the exhaust-chainber, passages.
having vent-hole communications -with the
exhaust-chamber and diaphragms to operate
- said valves, a. passase connected to one of the

valve-chambers, a diaphragm normally-clos-

ing the end of said passage opposite to the
connected valve-chamber gnd also normally |
closing one end of one of the passages having |

vent-hole communication with the exhaust-

chamber, and a E@.‘ss&ge connected to the
er and In communication

other val‘ife-chani

d

_ f hragm 65
opposite to.the passages normally closed at
one end thereby, in combination with a

nected to the passages having vent-hole con-

nections with the exhaust-chamber, and a 70

note-sheet provided with, perforations to suc-

ce_ssiv"elﬁr open communication -between the
atmosphe :
nected to the passage having vent hole com-

re and the tracker-bar opening con-

munication with_the exhaust-chamber and 75

closed at one end by the diaphragm and the

tracker-bar opening connected to the other

‘passagehaving vent-hole communication with

the exhaust. .
4. An expression device having an eéx- 80

haust-chamber, a pair of: valve-chambers

connected to the exha’.hstf-ch'amber and the
atmosphere, valves in the valve-chambers
normally closing communication between the:

same and the exhaust-chamber, passageshav- 85
ing vent-hole connections with the exhaust-

chamber and diaphragms to -operate said

valves, a passage connected to one of the
valve-chamhers, a passage connected to the
{.other valve-chamber, & _chamber communi- 90
cating with the last-named passage, a flexible
‘diaphragm in said chamber and bridging and
nermally closing one end of .the first-named
passage connected to a valye-chamber and

also bridging and normally closing one end of 95
the passage ia,ving the diaphragm to operate
the valve of the valve-chamber connected tb
the chamber equipped with the said fiexible

‘diaphragm, and a tube communicgting with -

the chamber equipped with the said flexible 100

diaphragm.

5. An expression. device, ha',ving" an ex-
haust-chamber, a flexible diaphragm at the
bottom thereof ahd a valve-chamber verti-

cally above the diaphragm and connected to 105
the exhaust-chamber and the atmosphere, a

valve in the valve-chamber normally closing

4
! L]

stem to beé forced upward by t

communication between said chamber and
the exhaust-chamber .andé&rrﬁma- rigidly a -~
e « m}:')hr'&gm 110
1

at . times, a:chamber underlying the dia-

phragm, a passage communicating with said

chamber and having a vent-hole connection

‘with the exhaust-chamber, a tube to conduct
‘air at times to sald passage, a passage con- 115

nected at one end to the. valve-chamber, a

‘champber communicating with said pgssage
and a flexible diaphragm closing one side oé'

said chamber and normally closing one end

“of the passage having a vent-hole connection 120

with the exhaust-chamber.

_ In testimony whereof I affix my 'sigﬂatur‘e',,
in the presence of two witnesses. ' -
~ FREDERICH W. WQOD.
- Witnesses. '
- H.C. RODGERS,
. G. Y. THORPE.
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