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UNITED STATES PATENT OFFILE

JAMEB P CAULFIELD OF BALTIMORE MARYLAND

mm'rm AGTION FOR MUBICAL IHBTBUMENTB

No. 901,068,

To all whom ’l-t may concern: .
Be it known. that I, JAMES P. (JAULI- IELD,
a citizen of the United States, residing at

Baltimore,in the State of Maryland have in-
‘vented cer taln new and useful IIIIPI'OVEHlelltb-
in Pneumatic Actions for Musical Instru-
ments, of which the following is a speolﬁea-_
tion., -
My invention relates to 1mprovements in

'pneumatlc-actlons for piano players.
The object of the invention is.to improve
the construction of pneumatic actions for

| Beano players by which the performer may

able to emphasize any desired note in any

chord,  re gardless of the position of the
thus gwe a marked expression or-

tone to the meledy or any
esired strain of harmony, while the accom-

- paniment, variations, or-other portion of the

20

25

~ employed to sé
36
- .and g part of, the player in distinction to a
‘second perforated sheet that is especially

chord may be rendered in a softer or sub-'_
. dued tone.

By my invention. I am enabled to control
‘the power or_force of tone of any desired
note in any chord without affecting all the |

notes, and thus the operator can control sep-
urateiy the: volume of -every individual note
in the instrument.
permits the ‘operator to 1nte1(})ret the music
1in accordance with his own ideas, in that he
may emphasize any desired note mdepend--

'1entl of all the others.

Another object and advantage of my in-
vention 1s that the mechanism and devices

power apphed or.each note is permanent in,

) perfdrated for use only with another partlc-

40 .

" longitudinal sectional view of a
Fig. 3, shows a vertical sectional |
'-t_urn operates
“which causes

45

‘ular music sheet.

~ The invention is 1llustrated in the accom-
Qymg drawmge 1n which,—

Figure 1,

view of the device. Fig. 2, illustrates a

the same.

elevation through the expression controlling”

. device, and Flg 4, 4 front elevation of the

- same.
Referrmg to the drawm the numeral 1 :
“exhaust eheet.

‘which extends throlrghont the length of the
‘apparatus and is at all times.in communica-

designates the longitudina

tion with a bellows or other device which

'wﬂl mamtam a suction in said chamber
s 2.. The bottom, 3, of this |

5 5 through the pi
" chest 1s prov1 ed WIth 8 Ph‘mhty Of pas-

Bpedﬂoaﬁon of Letters Patent |
| Appliutlon filed May 1e, 1907. Serlal No. 373 909,

[sa

“said passages.
comimunicates with a suction apparatus by

My improved device also

arately contrel the force or
valve

10y while the
“Each chamber, 10, has a passage, 16, which
extends therefrom and communivates. w ith.

shows a vertlcal croes-eeotlonnl'

ortion of

- | sound the note
“well lmon n in the art and henre its 1lustra-

Patented Oct. 13, 1903

which extends. beneath
ThlS exhaust channel also

ex anet channel, 5,

pipes, 6. The exhaust channel, 5, connects

at the lower end of each stem there is a dia-
phragm, 8, which covers a recess around
each passage,—the suction in the channel, 5,

8, 4, whlch Lommnnlcate with a bottom' -

GO

‘with the same exhaust apparatus as does ex-
‘haust chamber, 1. A valve stem, 7, extends
vertically from each of the passages, 4, and

65

draws the diaphragm and valve stem do“n -

and holds 1t there so long as the pressure in
the passage, 4, and exhaust chamber 1, on

opposite sides of the diaphragm is eq11a117ed
It is to be understood that there will be one

valve stem for every nete of the action or

-mstrument and also a like number of pas-

sages, 4. -
Above the main exhaust chest 1,

and above said lntermedlate chamber I pro-

vide a plurahty of upper chambers or pas-.
sages, 10. Ports, 11, are provided in the

partltlon between the main chest, 1, and the

‘1intermediate chambers, 9, while porte 12, are

the de-
‘vice 18 provided with a plurahty of inter-
‘mediate chambers, 9,—one also for each key,

70

70

R0

also provided in' the partltlon between the

upper chambers or passages, 10, and 1nter-
mediate chamber, 9.

intermediate chamber; 9, and the
and has position beneath an upper port, 13,
in the top 14, of the device. Flat circular
lates, 1.) are carrted on the upper

ends of the valve stem and when the stem 1s

in the lowermost position with the dia-

phragm down 1n the recess around the lower

‘| passages, 4, the valve plate, 15,15 aoatod over 9

Each valve stem, 7, ex-
| tends from' the dlaphlagm 8, tluouﬂ‘h the
pmt 12y

90

the port, 12 so as to cut off communieation

between the chamber, 9, and upper passage,
port, 13 s left  uncovered.

a striking pneumatic, 17, which latter in
suitable lever
depleeslon of the kevs to

tion is deemed nnnecessary.

100

mechanism

This lever mechanism 8

105

valve bar, 18, in the present instance 18

~ mi)t:allw,r sustained with respect to the parti-
| tion between the exhaust chest, 1, and the
- plurality of intermediate chambels 9, .and

this valve bar extends throughout the length

of eald exhaust ehest 1, and 18 monntad 80 A8

110
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to swing up and cover all of the ports, 11,

 which open into the said intermediate cham-

bers. The construction of this valve bar, 18,
may vary considerable as its function 1s to

‘taneously, although it never entirely closes

10

15

20

~ Beneath the diaphra

more or less close all of said ports, 11, simul-

said ports. In the present instance this valve

bar is provided with a plurality of small

ports, 19, which latter, when said bar is
swung upwardly beneath the ports, 11, will

register with said ports and merely cause a
reduction in the size of the passage between
the exhaust chest, 1, and all of the inter-.|
- mediate chambers, 9. ]
when the valve bar is down or away from
the ports, 11, the suction through the port
will be greater and quicker than when said
valve bar is up and the smaller ports, 19, are.

in register with the ports, 11.. It 1s to be
understood that when the valve bar, 18, 1s
raised or lowered it simultaneously covers or
uncovers all the ports, 11, 1n all_o%r the 1nter-

mediate chambers, 9. The object of this |

will presently be described. @~ =~ =
| gms, 8, each passage,

4, is provided with a laterally extending pas-

- sage, 20, and tracker tuhes, 21, connect these

30

'-‘15' 

lateral passages and said tubes extend to the

tracker board, 22, having the ordinary air
‘inlet ports, 23. - The usual perforated sheet,

24, travels over the tracker board so as to un-
cover the ports therein in the usual manner.

In so far as has been described the device
‘is similar to others heretofore.designed for:
ordinary piano playing, and the valve stems,.
7, are caused to be moved vertically by the.

“interruption or breaking of the suction on
- the under side of the diaphragms by the

“admission of air through the tracker tubes,
21, when a perforation in the sheet permits

~ the entrance of the air.

~.In the ordinary operation of the device as.
"~ heretofore describe

the valve bar, 18, 1s

“under the hand control of the operater so

45

that said operator can raise or lower said

" ‘valve bar when desired. If it is desired

that the volume of the tone shall be normal

the valve bar, 18, will be wide open and

- 80

is normal in the entire instrument. When
however, it .is desired to soften the tone the
~ valve bar will be raised and the ports, 11,
‘thereby partly covered. By such arrange-
ment alone the entire instrument is: affected,

mal tone or all are soft. BK
~ dev.ce I am enabled to emp
-+ 60

v

so long

~ thus fully uncover all of the ports, 11, and
as said ‘valve bar remains i1n the.

lowered position the force or power of tone

that is, all the notes are rendered in a nor-

time, emphasizing all the notes, and thus I

~ may produce a marked expression or pre-
- dominance of tone to the melody or anyde-

sired strain of harmony while the accompa-

65 niment, variations, ‘or_other portion of the

"It 1s obvious that

my 1mproved
Jev.ve I i nphasize any par-
ticular note alone and without, at the same

901,068

chord may be rende_red in'_a'__:mffer or 'siib_;

"dued tone. In order to effect this operation

and produce. this result 1
“of the intermediate .chambers, 9, a second -
port, 25, which extends through the parti-

tion between the said chambers and the ex-

‘haust-chest, 1. . L
Valve stems, 26, extend downwardly from

provide in each -

70 -

‘the ports, 25, and pass through the exhaust o
chest, 1, and the lower ends of these valve
stems are provided with diaphragms, 27,

75

which cover the u?per_ ends of vertical pas-

sages, 28, while valves, 29, are carried at the

rts, 25, in the intermediate chambers:
The lower ends of the vertical passages, 28,

upper ‘ends of the stems, 26, and cover the
- sal

80

vent, into the bottom exhaust channel, 5,
while passageways, 30, extend from the pas- . -

sages, 28, and communicate with tubes, 81.
As each intermediate chamber, 9, is pro--
vided with a valve, 29, and there are as nany
of said chambers and valves as there are
keys on the keyboard, there will also be a
like number of passages, 28, and 30, and a
‘similar number of tubes, 31. The tubes, 31,

85

90.

all lead to and connect with an expression

ary plate or disk, 82, having a plurality of

- ports or perforations, 33, to which the tubes,

“controlling device. This expression control-
ling device may. vary in construction but in -
‘the present instance it comprises a station-

95 -

31, all lead and have connection. The num-.

ber of the perforations, 33, in the stationary
disk corresponds with the number of valve

chambers, 9, and tubes, 31, and these per-

forations are arranged preferably in a circle
~around the disk an%e[a jac )y e

thereof. This stationary disk in the present
inStance, is provided with a central cavity,
34, for a purpose presently to be described.
A revoluble disk, 35, is pivotally mounted

acent the periphery

100 .

at the side of the stationary disk and in slid-

‘ing contact therewith so that it may be

moved to uncover any one of the perfora- -

tions, 33, in the stationary disk. By pro-

110
viding the cavity, 34, in the stationary disk
the ared of the contact surface between the

two disks is reduced to a minimum and an -

air tight joint may more readily be made to
prevent air from passing between said disks

115 .

and entering the perforation, 33, and tubes,

diate chambers, 9, as will presently be ex-
plained. . . - o SR "

| 81. The revoluble disk, 35, is provided with
‘a port, 36, adjacent its outer edge and the

position of this port 1s such that by revolv-
1ng the disk the port may be made to register
with any omne of the ports, 33, in the station-
‘ary disk, 32, for the purpose of operating
‘any one of the valves, 29,.in the interme-

120

126

. The revolution of the disk, 35, may be ac-
complished in any suitable manner.. In the
present instance I prefer to operate the said

‘disk by hand so it may be under the control
of the operator and to this end I provide a

130
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drum, 37, at the side of thélii"éﬁblublé disk |

and to this drum 1T attachone end, 88, of a

gpring band, 89, while the other end, 40, of

said spring is attached to a stationary object

such. as tho nut, 41. A-strap or band, 42,

is wound. around the circumference of the

drum, 87, and has its inner end, 43, attached
thereto while the outer end of said strap ex-

tends tangentially from the drum and is con-
nected, in the present instance, to a suitable
sliding bar, 44, This sliding bar is mounted

g0 as to slide horizontally and 1 a plane

16

below the perforated sheet, 24, and tracker
board, 22, and a .suitable irdicator arm or

finger, 45, projects upwardly from  the

" sliding bar, 44, and projects -over the said

perforated sheet. .

In the operation of the device the orfq-

" rate dsheet will travel over the tracker board

20

' diaphragm
stem, 7, with it. “The upwéird movement of -
the said valve stem will then cause the valve,

25

30

17, through the passages; 16, an

and cause an interruptianto the exhaust be-
low the diaphragm, 8, at which time such
will rise, carrying ‘the valve

15, to rise and cover the port, 13, while the
exhaust or suction in the chamber, 1, will
draw the air out of the striking pneumatic,
10,-and also
through the intermediate '(}i’_l&!ﬂb&l_‘; 9. This
causes the striking pneumatic to actuate the
key. .If the valve, 18, is open the suction on

the striking pneumatic, 17, will be accom--

~ plished so as to effect the normal force or

865

40

45.

-99, of the particular noté

)

- through the intermediate chamber,
the exhaust chest, 1, will be rapidly effested
“because both ports, 11, and 25, will be open to |

‘the exhaust-chest. This results in the rapid

collapsi

. 1 e¢laimh as new .and

80
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tone but if said valve, 18, is closed and the.

suction is accomplished through the ports,

19, then the tone  will be softened. This
operation however, 1s found i1n other pneu-.
. matic actions. - " L

‘Now in case the operator should desire to
emphasize any desired note while the other
notes may be rendered in & softer or subdued
tone this may be done by revolving the disk,
35, until the single port, 36, therein will be
brought into register with the port, 33, whose
tube, 31, will lead to the valve device of the
particular note. desired. As soon -as said
ports, 86, and, 83, are in regist‘ér the. valve,
from the port, 25, and will remain rdised so
that when the vaiim, 15, of the same note 1s
operated the suction from the passage, 10,
9, into

of the striking pneumatic and a
harder blow on the key actuating device.
Having.thus described my invention what
laim as | desire to secure by Let-
ters Patent 18,~— + =~ - I
-1."In a pneumatic-action for musical in-
struments s p]
of intermediate.chambers at one side of said
chest, in combination with a plurality -of
gtriking pneumatics; a valve for controlling

=

L

esired will rise:

aving an air chest and a plurality

‘chamber and the air.chest, -~ .
for musical mstru-

communication between the air chest and one
of the striking pneumatics; a. valve for
ernin

iOV.:'
the passages betweén the air chest

and'all of the intermediate chambers, and a

valve interposed between each intermediate

* L ] h |

2. A pneumatic-action

70

ments having an air.chest, a plurality of in--

termediate chambers, a plurality of striking
neumatics and a plurality of passages one

F

rom each intermediate chamber and uadinF‘
1

“to a striking pneumatic, in combination wit
a valve interposed between the air chest and

Y

. each 'Ot-her." '

tion’;.a valve inter

all of said intermediate.chambers; a valve

‘interposed between each intermediate-cham-
i ber and each passage leading to a striking

pneumatic; a valve interposéd between eacl

intermediate chamber and the air chest, and

means: for ogqmting sald latter valves inde-
pendently of each. other. - o
3. A pneumatic-action. for musical instru-

185_

ments having a tracker board ; a plurality of -
striking pneumatics; an air-chest; a plural-

ity of intermediate chambers; passages lead-

ing from each intermediate chamber to a

striking pneumatic; a single valve interposed

between the air chest and all of the interme- -

sponding striking pneumatic passage;—said

latter valves being actuated from the tracker

-diate chambers; a valve interposed between
-each - intermediate chamber and -the corre-

95

board &a. valve interposed between each in- .

termediate chamber and the .dir chest and

means under the control of the operator for. ..

actuating said latter valves independently of

"4, In a pneﬁmatic-acticn fox," mﬁéical in-

¢

} struments, the combination with the air chest\

‘and the plurality of chambers ¢onnected with * .
‘said chest by means of ports, of a cut-off
valve extending lengthwise of the chest and-
controlling the passage of air through all of

100

=
4
r
d

. L

106 .

the ports into the said chambers; a séparate’

expression valve for each of said:chambers;

- a-controlling dévice having connection with
all of said expression valves and means for.

110

operating the controlling. device at will to
actuate any one of the expression valves. .-

5. The combination wit

tracker board ; an air-chest; a second valve

interposed between each striking pneumatie
phq air chest; a stationafy head having

a plurality of passages,—eaeh copnmunicat--
‘ing with the pneumatic pf ane of said secorid .
| valves, and a rotary hedd at the side of the

and t

th a tracker board
having @ plurality of ports, of a erforated
‘music sheet traveling over the tracker board,;
‘a striking pneumatic for each note in the ac-
osed between each strik-

ing. pneumatic and one of the ports of the:

11

126

126

stationary héad and having a single. port to -

registér witl any one of. the separate pas-

‘sages of thé stationary head,—said «rdtary
head being revoluble by the operator.

8. The combination

+
-
Ll
L}

‘with- s teacker board: 180
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having a plurality of ports, of a° erforated | having a single port open to the atmquhere; |
music sheet traveling over the tracker board; | an indicator adapated to coact with and 15
a striking pneumatic for_each note 1n the ac- | trace the music sheet, and means OEeratively .:
tion; a valve interposed between each strik- | connécting the indicator with the rotary

5 ing pneumatic and one of the ports of the | head to cause the head to revolve as the in-

~ tracker board; an air chest; .a second valve | dicator is moved.
interposed between each strikin pneumatic { In testimony whereof I affix my signature 20
zmdl thne1 alr c?est; a sta,lﬁionlarj:l ea.(% havi_rlllg .1n presence of two witnesses. | -
a plurality of ports; tubesleading irom the | | | | T

10 ports of the stationary head and each tube . JAMES' P. CAULFIELD.

communicating with the pneumatic of one Witnesses:

of the sdid second valves; a rotary head 1n | JouxN W. HrEwEs,
close contact with the stationary head and . Caarres B. ManN, Jr.

.ﬂ'!-l-'l—..,...-.——-—-ll-"-“
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