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To all whom it may concern:

 Be it known that I, GEOoRGE P.

- UNITED STATES

PATENT OFFICE.

_ GEORGE P. BRAND, OF SAN FRANCISCO, CALIFORNIA.

. WECHANICAL MUSICAL INSTRUMENT.

- Speciﬁc—ﬁtioﬁ of Letté'rfs Patent. :

. Patented Oct. 23,1906. '

citizen of the United States, and a resident of.

the city.and county of San Francisco; State of

California, have ‘invented new and useful
JImprovements .in Mechanical Musical In- |-

struments, of which the following is a speci-

fication..

~ 'This invention relates to improvements

1O

made in deviceés o appliances that are oper-

. ated. by pneumatic pressure or' exhaust

~ through the miedium of a moving perforated. |
‘sheet to play mechanically a keyed musical |
instrument, such as.a piano or an-organ. .
. The objects sought to be attained by these |

improvements, briefly stated; are to give . &

. 20

different expression to different notes.at the-

same moment-of time, whereby I-am enabled

“to obtain' the same or approximately the

same individuality and variety: of expression:

~ by mechanical means-as are produced by the
individual player; “also, to give each 1ndi-
~ vidual note or series or combination of notes

- 25,

plaved at the samé instant different degrees

of . ower ranging from pianissimo to fortis-

sitno séparately and independently of other

- notés in the . 2
of expression in any note or combination of |
notes throughout the scale through the me-.}

’ 1
. t

oy

30

~ "To such-ends ‘and objects my -said inven-’

M L] 1

the scale and to obtain: suc¢h range.

dium of a single perforated sheet-and a single

N 1 . & ' .

- tion consiSts in certain novel parts-and com-

~ to the accompanying drawings, forming a

49

~ “tion, -on
‘.-1_;:'.130&1‘(1'-

7 gection, of the pneumatic valves that. control

" Tigure 1 represeits in eleyation an arrange-

' bination of parts, “as hereinafter described,
o35,

and: pointed out in the claims' at the end of
the specification; reference being had theremn-

part hereof. ' :

ment of key-operating' devices. and. pneu-

Lr -

' matic motors with-actuating and controlling

Fig. 27is a top view, partly in sec-

valves.

larged. scale and generally .in Jongitudinal

- o the exhanst ap ertures, valves, and passages..

' Pig. 3*is a sectional detail of one of the prin-
' cipal pneumatics a.  Fig. 4is a top plan of-

5o

- mMOtors,. 0P 0T “the
- broken:-away, 10 expose

the valve-chest and: one of the pneumatic
‘the top of ‘the chest being partly
‘the -exhaust -cham-

' R St I - R BN c T % T sl m e
~ bers and’passages and the connections inside:

- Figsh

- N "

a
[
r

flating or' by collapsing the pneumatic..
“the present construction and application of

prises

1 an- enlarged  scale, of. the tracker-
Tig. :3.is a side elevation, on an en-

i In the present co _ © B
|-operationsis effected by a pneumatic «,

trolling valves of the pneumatics, the rear
set, of the first-mentioned valves being shown

set of multiplying-valves and the exhaust-

outer face broken away to expose the chan-
nels within. - Fig. 8 is an elevation In trans-
verse section of ‘the inclosing-case, showing

| the chests and connections as the same are

arranged therein for operation with the ex-
haust-bellows and conductors. - B

" Tn the class of méechanical musical instru- -

N B -"#a'h.eé: thétﬁ "are ‘interposed between the 55
Branp, a | tracker-board channel and the exhaust-con-

in section. -~ Fig. 6 is a side elevation of one -
Ho
“chest common to that set, the apertures of
the -valves and exhaust-chest being shown In"

longitudinal section. Fig. 7 is a iront view-
of a portion of theé tracker-board with the

65

7

ments to which these improvements relate -

more particularly the sounds are produced

| by the percussive action of a finger ‘of
striker upon the key of the instrument oper-

ated by a ‘device commonly known as a

“pneumatic motor” or a ‘pneumatic,” to
‘which the striker is connected by levers and

rods, the stroke being produced either by mn-

my improvements the motor is operated on

‘the exhaust principle, because the same 1s
generally better adapted for piano-playing

attachments; but in. applying the improve-

‘ments to reed-organs and instruments of

‘that class the mechanism is better operated

by pneumatic¢ pressure.

- In that part '

means or

_ _ devices to give a different
expression: to di

erent, notes that occur at

I the same instantthe degree of force or mnten-

sty of the stroke is regulated and modified,

first, by- varying the ‘area of the exhaust-
“aperture of the pneumatic-that actuates the
striker, and, secondly, by varying the dis- -

tance of the striker from the key of the 1n-
strument either-in advance of the stroke or
at-the moiment the striker begins to descend.
construction the first of the
, _ Figs.
having ‘a plurality of exhausting-

tough.

8o

35

of the invention which com--

e

95

100

‘apertures d e f g, through one or more of -
‘which the pneumatic is connected with the
“exhausting-chamber to collapse it and hav- 1og
‘ing connection. also with the: atmos here -
¢fions ) ‘through a common ' air - inlet 68; t
is'a.top plan of two sets of multiplylng--| which the motor 1s inflated. ;-



1O

5#.?’*:.1 y

- The valve controlling each separate ex-
hausting-aperture is itself coatrolled by a
set, or systemof what is termed ‘‘multiplyimg-
valves’’ pneumatically operated by the vari-

atlons in pressure on opposite sides of the

valves, which variations of pressure are pro-
duced and regulated through the medium of

‘& separate chaunel in the tracker-board for

esch valve. _ _
The valve of each exhausting-apertire 1s
held to its seat by the excess of atmospheric

pressure on the back of the valve, due to the
difference of area between the face of the

valve directly exposed to the pressure and
the opening beneath the valve, and, on the

b

other hand, the exhausting - aperture 1s

onensd by reversing the atmospheric condi-
tiong on opposite sides of the valve, which is

~ effected by cutting off the pressure that holds

AN
e yar

a4

4 S

the valve to i4s seat and opening the valve by
the pressure beneath, it.
ployved for this purpose are of the kind known

B o
"yl

body somewhat larger than the outlet 1t
covers and a diaphragm 58, of flexible mate-
rial, snch as leather or rubber, secured on the
top of the body and attached to the back or

apper part of the chamber behind the valve

and inelosing an opening 59, with which the
SR Y. o Yern et 1 ' :
sack of the valve is in line.  The diaphragm

54 thus serves to retain the valve in line with

the aperture it controls and also allows lim-

ited movemeat of the valve toward and away
Yrom the seat, while it closes communication

setween the chamber over the valve and the |
one in which the valve works. - The proper

Jdeoree of pressure behind the valve n to hold
& !

the same normally closed is obtained by ad-~
‘mitting atmospheric pressure to the cham-

her 59 through an air way or passage having
¢ separate port h for each valve m and a
valve 1 controlling 1t.

tin is held normally open by atmospheric
oressure admitted behind the valve and 1s
closed by the pressure of the atmosphere
against the valve-disk 2 the moment the
pressure is reduced or removed from above
the pufi-valve s. To this space behind the
valve s air is admitted to oppose the atmos-

pheric pressure against the valve i, through

s tubular conductor ¢, u, v, or w, terminating
in a valve-chamber 21 at or contiguous to
the tracker - board -60. To this last-men-
tioned chamber atmospheric pressure 1s ad-
misted or is eut off by means of 2 balanced
valve 35, Fig. 5, having atmospheric pressure
:n front and exhaust’ behind:iti - This valve
is itself actusted in'one’direction to admit
WFrosplieric presspre to the chamber 44 by

nroducing an increase in the degree-of. ex-

fust behind the valve, while it is moved 1n
the opposite direction to close the outlet to

ths atmosphere by increasing the pressure |

il

The valves n em-

puff-valves,” consisting of a block or

This valve ¢ is opened
and closed by puff - diaphragms, which m

833,005

behind the valve. These operations are ef- 65

fected through a channel in the tracker-
board connected with the exhaust space or
compartment in which the controlling-valve
35 works, the air being admitted to or cut off
from the channel in the usual way by the
traveling music-sheet 61, as will be more

| fully explained hereinatter.

Every valve n controlling an exhausting-
aperture is actuated and controlled from a
separatechannel inthe tracker-board, and the
channels required for the whole number of
exhausting-valves of the pneumatic are ar-
ranged in close order in vhe tracker-board, so
as to be opened or closed indifferent combina-
tions of two or more valves by making the
slits or perforations in the music-sheet of the
required width. Varying the area of the ex-
haust-outlet of the pneumatic ¢ in this man-
ner produces different degrees of force or in-
tensity in the blow given by the key-operat-
ing device, and many different effects are
thus produced in every note independently

of all the other notes in the scale.
The valves n when seated on the exhaust-

ing-apertures d ¢ f ¢ have atmospheric pres-
sure on both sides, but are held to their seats
by the excess of pressure upon their back or
bottom faces, due to the difference in area
between the exhausting-aperture and the
back face of the valve,and, on theotherhand,
the valve is opened and held off its seat by
cutting off the atmosphere from the chamber
59 behind the valve and connecting the same
with a channel 66. Communication is estab-
lished between the exhaust-chest 66 and the
space 59 above the valve n by closing the
valve i by the action of the puff-diaphragm
valve s, or atmospheric pressure is admitted
to the space behind the valve n by the open-
ing of said valve i and the closing of the puft-
diaphragm s, the compartment 62 béing

open to the atmosphere outside by: way of -

the port & to the valve-chest 64. Its accom-
panying controlling-valve and connecting-
‘passages are duplicates in construction of
the other valves in the chest, so that a de-
seription of the set of valves governing one
exhaust, as d, will answer for all the remain-

| ing valves.

In -the present application of these 1m-
provements the pneumatic ¢ takes air from
the atmosphere outside the chest through an
inlet-aperture 68 in a compartment p, upon

which the pneumatic is seated. In the top

of the same compartment are the apertures
d, e, f, and ¢, opening into an exhaust-cham-
ber 63 above. .The valve n, controlling the

| outlet d, is attached to the bottom of the

chamber 59 immediately under a passage 64
by its flexible diaphragm 58 surrounding that
opening, and that confined space 1s connecte d
with a second compartment or chamber 62,
by means of which either atmospheric pres-

70
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Supo'sr suction is Brought to bear behind the |
~walve 7 by opening and closing the puppet-

va.i‘?‘e ’{‘,:

-

Communication is established between the

g sexhaust-chest 66 and the space 59 above the.

~_valve n by raising the puff-diaphragm valve
¢, bher eby closing the-valves, or atmo SpHeric

PresgureIs &

1o pafi-disphragms,

f""'_""{ji;:ai_ta' porr;ts b and the valve-chest 65. .

- Tach. valve 1 is.secured to a diaphragm-

EET '

. LVAaLve s-by a stem common Lo both, the dia-
¥4 olragm bejng attached to the top of the ex-
Smast-chest 66. and being situated 1mmedi-

K

atsly underneath an aperture formed thereon: |
sbd performing the function of a pufl to op-

" Y g

‘prate the. valve 4.-by pneumatic pressure de--
rough-an air-condwit'¢, @,v, or w. The |

¢o rivedth

L]

‘y the pressure thereof to the space above the
. digphragm s -and -opens

above the diaphragm 58 and the outside at-
mosphere, thereby holding the valve n to 1ts

30 spab.

beneath when the aperture 68 is’open 1S op--
posed by | the pressure- that is— admitted
¢ through the port h and passage 64 against,

the back of the valve, and the superficial area

'
L

L]

of the back being greater than theface the
valve 7.is held to 1ts seat as long as the con-

. ductor t is open to the atmosphere. On the
20 other hand, when the passage ¢ 18 closed the
~ pressure oun . the back of the putf or dia-
phragm valve s 1s removed and the lower
“disk 7 is lifted and held to its seat by the pres-
gure against the lower face of that valve.
“The result of this 1s to cut off the pressure on
_the back of the valve n an d establish com-

* .

" munication with the exhaust-chest 66 alone,
" 8o that the valve n is then acted on by atmos-
~ phericpressure from bene ath. |
zo thisis tonsure a quick and delicate action of

the valve and make the same responsive to

comparatively light degrees of pressure.
"~ The inlet-valve r is common to all the ex-

hausting-valves, and the same is operated by

55 each valve i separately, as well as by different .

combinations of two or more valves, to ad-
it atmosphere-pressure to the pneumatic @
when the exhausts are closed and to eut ofl
~+ that pressure at the moment when any one

1

-

or more of the el‘ihau
opened. Co TR

"The valve 7, controlling the outlet 68, is

“losed in a chamber 69 at one end of the com-

-65. partment p, and the confined space m above |

is admitted to the space behind the
- vulvé nby opening the valve 1 and closing the
| the compartment 62 being
©open.fo the stmosphere outside by way ot

phragm-valve s also controls the port s’ be-=’
{wieen. the exhaust-chest 66.and the chamber
2 underneath.. The duct t 4, v, Or W wWhen
opened to the outside atmosphere transmits ne. of _
' to.its seat is sufficient to reduce the pressure
communication’ ‘

| pens. upon the diaphragm 67, and. thereby: close
through the passage h between the space 59

i S | the pneumatic a 1s immediately, exhausted,
- The pressure of the exterior atmosphers
applied against the face of the valve n from -

area in order to. furnish a; greater number of

The effect of

st-apertures may be

sted by its stem to a diaphragm 67, in-

N
r ¥ oaa
[ ' .
11
kL L
- " .."_' .
.- . '
. —ptat -
re- ""Ti .
PR

the diaphragm 67 is connected by. a separate, .
tube m’ and passage m’ with the'several com=

o
.
-1

S . - . B O o N D e AP RS v L N
partments 62 by separate tubes k, Figs. 3and -

4, the space below the diaphragm 67 Being

S .

{in communication with the .exhaust-com- 7o

i % '
et L

| partment 63 of the valve-chesf through a = =
- tube 17.

%,

- a

+ The difference in, the ares of the:”
valve » and the diaphragm 67, gives an exXchss .-

phragm 67 to hold the vt lve r qpen?bgtlm;-y 5

of pressure on the upper side of the dia-

mediately on closing any one, .{)ﬁa}‘i}i}eﬁtg;hgéis}_@f

this pressure is cut off from above the.

...... "

.. r-,.r'. . o
1
1 .
. " L --":
F_J :l' '-: r L -.Il . I?

phragm 67, so:that the pressure.of the atmos-:.

phere against the diaphragm. z.willclose the
aperture. e . 80
- A flap-valve &' is. arranged in each, com=-

partment 62 over the end of the tube & con-.

- a . e T TR T I R MR
necting said' comp artment..62 with .the; pas-,

automatically by the air-pressure, in,that. 85
particular . compartment. whenever. one, or

‘sage m> for the purpose.of closing the tube
. T e T AR o ' AT

more of the other comp artments 62.are. pub..

in communication with the exhaust-chest, 6 6
The movement of any one of the valyesa

-

GO’

the valve r, and ds the valve r.acts in unison.
with the particular exhaust-valve n;. con-

- . -

trolled by the valve 1, which-has been seated,

, S Lab XNausted, 95
the exhaust-valve n gradually returning to -~
its seat by gravity.  Dunng this. operation

[

the tension in the passage p-and,the chamber
69 is equalized through .tie - ap erture 77,

+

through which the. stemn:of; the valve 7, pro- 1o
jects, thereby causing the pnéumpatic a tores ™
main collapsed until the regpening. ol the
valve 2. A § Aot 3 G
"The apertures d ¢ f g ave made of different
b er 01 105
exhaust-outlets ol different areas by operat-
ing two ormore ol the valvesin varying coms-
Linations at the same instgnt than could be
obtained by the use of theisame: number of
apertures having equal aveas: ; .- o

eyt Pinery AA0
Tach of the conductorsdu vav teyminates °

in an individual chamber:or.comp artment, 44
‘n a valve-chest 21 adjacent.to; the  tracker-

board, and each one is supplied with.air from

the outside. through an mlet-port. in, theside 115
of the chest 21, said port bemng controlled by
2 balanced disk valve 35. - Inaddition to the
pressure admitted through-that. inlet: the .
connecting-passage. : communicates with .an
exhaust-compartment-43; controlled by the rzo
same valve.
In one position the valve 35-cut ofl com-
munication between the exhaust 43,and that
one of the set of conductors.? 4w which 1s
connected with it and opens: the passage to. 125
the atmosphere, and in thé other position.it
reverses the conditions and:connects the con-
ductor t,u, v, or w with the;comp artment 43
and the corresponding diaphragm s of the

.
K

-

5

valveiinthe valve-chest ofthe pnepmatic, the 130

|--;-"':L1;



‘mentioned pufl 70 is one of a set of valves

I Lo

%

valve 35 being actuated by a puff 70 that

has atmospheric pressure on one side 22 of it

and exhaust on the other, 43. The move-
ments of puff 70 and actuatmg-va,lve 35

close the conductor to the atmosphere and
open it to the exhaust-space 43 as often as

the pressure of the atmosphere is admitted
behind the diaphragm or puff 70. The last-

controlling ports that decrease in area and
are 1nterposed between the channel in the

tracker-board and the valve 35, controlling
“the 'inlet to the conductor lea,dmﬂ' to. the
main valve-chest.

In this primary chest as
many valves are combined in series as may

be found necessary to give an initial-pressure

- 1nlet of the smallest area practicable in the

20

-3‘5?

35

40

end of the tracker-board. . In the

{present
construction four valves e&ch controlls

mon valve-chest having a separate compart-
ment for each valve and an exhaust-chamber

37 comumon to all the valve-compartments,

the Whole number forming a multiplying-
valve series having the peculmr feature and

“function of gradually increasing the area of
“the primary inlet through the channel in the
tracker-board until the required degree of
pressure is obtained to operate the valve 1,
controlling the exhaust-passage, by the ini-
tial atmosphenc pressure admitted through
the inlet-aperture in the tracker—board and

the whole set is arranged in a single chest
mounted on or connected with a common
exhaust-chamber.

The valve-chest 21 is divided by transverse
partitions into as many sections as there are

pressure 1nlets and valves emploved, and

each section 1s divided by longituidnal paxti—
tions, as shown i Ifig. 11’11:0 three lines or

“series of compartments of which the middle

ones, 27 38 41 43, are continuously open to
the exhauqt chamber 37 beneath through
apertures in the floor of the compartments

while the two outer compartments of the
section are 1 communication with the at-

~mosphere outside the chest through inlet-
- ports in the outer walls of said chest, said

50

55

Oo

05

ports being controlled by puppet-valves 29
3133 35.

One of those outer compartments
in each section is also connected with the

middle compartment through a port 28 32

34 36 1 the dividing mner wall, and both
that port and the inlet- -port in the outer wall
arc controlled by a valve composed of the
outer disks before mentioned and a disk 72
on the same stem operating by a short move-
ment to open one port and close the other.

The valve-stem is attached to the button 30
of a pull or diaphragm 70, covering an open-
ing 70™ i the partition ol the nxlmlm—t 'O -

partment and having one side exposed to the

exhaust and the opposite side to the condi-
tion or degree of jressure exiting 1 the

ing an
inlet for the atmosph_ele outside the chest,
are arranged in a graduated seriesin a com-

883,095

outer passage when the E.m.. ter i3 opencid to
the &tmo.bphere outside the chest. - The con-
struction and arrangemeni of these passagas

and valves are the SRIe 0 E the %nctmns of

‘the chest excepting in the first two seciions

of the valve-chest-nearest the tracker-board,
in which the outer compartments behind ’*"hﬁ
diaphragms of the valves sre in communica-
tion with the exhaust-chest. By virtue of
this construction the actusting-diaphragm of
each valve is balanced by tﬁu RNAUSE oD

. both sides as long as the compartment be-

hind the diaphragin is cut off from the out-
side atmosphere, and the outer disk or head
of the valve 1s then held to its seat on the
inlet-port” by the atmospheric pressure out-
side, and this condition remains as long as
the inlet at the tracker-board 1s closed to the
atmosphere by the music - sheet. :On the
other hand, the equilibrium between the two
exhaust - compartments in the same valve-

~section—as, for example, in the two spaces

24 27 1n the first section—is broken by ad-

mitting the outside atmospheric pressure to
‘the compartment behind the diaphragm 70

through the passage 25 from pipe 45 and that
pressure on one side in conjunction with the

{ exhaust on the opposite side of the dia-

phragm being greater than the pressure

| ‘against the valve-disk 29 the port governed
by that valveis opened whenever the tracker-

board. channel is uncovered.. leouvh this
opening - the outside pressure is. admltted
also into the compartment 3% behind the

‘diaphragm 30 of the next valve 31, as the ad-
Jol1ning spaces or compartments me connect-
ed through an aperture 74 in the Cross-par-
‘tition between them.

The valves operate in
this manner one upon the other throughout
the series, producmg a gradual increase of

| pressure 'by increasing the ares of the air-
inlets and the exhaust-apertures progress-

ively until the requirea degree of power 1s

obtamed in the last section of the valve-

chest to shut off the atmospherlc pressure

| and ‘open the communication between the

exhaust-passage 44 and the exhaust-chest
43. In the last section of the multiplying-
valve chest the inlet and exhaust valves 35
72 are set to operate contrary to those in the
remaining sections, whereby the pressure-

1nlet Stﬂ,ﬂdb normally open and the exhaust-

aperture is closed, while the other valves
hold the contrary positions as long as the
channel of the tracker-board 60 1s closed.
This construction is illustrated in Fig. 5 of
the drawings, where the uuiltiplvlnfr-vah 0
series.1s composed of four sections with air
inlet and exhaust apertures of gradually-in-
creasing areas, givine an accuruulation of
power through which the atmospherie pres-
sure that s admitted through a mmnute aper-
{ure 1n the nose or end of the channel-board
60 is regularly inereased through the action

of one valve upon the other in ascending
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order until the required- area is attained at | multiplying-valves can be so oraduated in

the last valve to operate quickly. the dia-
phragm-valve s, through the medium of which

the exhaust - valves n-are controlled. The

5 passage 25, behind the diaphtagm 30 of the
" first valve, connects with the channel 1n the
tracker-board 60 and is in ¢ommunication
also with. the exhaust-chamber 37 through
“an aperture 26 and space 24.- On the oppo-.
site side of the same diaphragm the compart-

i0

~ ‘ment 27 opens into the chamber 37 through
“an aperture in {the bottom,. and the same

~ compartment has communication with the

outer passage through the port 28, controlled-

| An aperture 74 in the |

15 by the valve-disk 72. 4 1n th
- wall between the same outer passage and the

similar outlet-passage behind the diaphragm’

of the second valve 31 connects the two pas-
sages together, so that atmospheric pressure

.20 : 1 ond ¢
- through the port controlled by the first v
29. In the same way the pressure is.trans-

ferred from oneé side of the diaphragm to the
other in the several sections throughout the
series by the opening or closing movement of
one ‘pressure-inlet valve, and thus changing

25

“the conditions of pressure or exhaust on. op-

" posité sides of the diaphragm of the next ad-

~ jacent valve.
30

will be, seen that the atmospheric-inlet valve

¢ree of tension in the middle compartment;
- but as soon as the space behind theactuating-
35 diaphragm is opened to the. atmosphere the

pressure against the -outer face of the inlet-1 ¢ 1d &
valve is opposed by the air admitted behind | same stem controlling the exhaust-port..The;  ;
the diaphragm, and the low tension in the

‘middle compartment then allows the atmos-

4o pheric pressure ‘to operate the valve that

__thereupon_;'close_s",tlie port 28, .

L] i ' n . .

~ently the four exhausting-valves n, covering
45 ports d e f g of the pneumatic motor, are ar-

‘ranged one above .another upon individual
* ‘exhaust-chests 37 in convenient position -be-

‘tween the main valve-chest and the tracker-

and by tubes 45 46 47 48 with the four chan-

nels 51 52 53 54 in the tracker-board, the lat-
ter tubes being connected individually to the

55 ¢ _ | he
first chamber of the primary valve 29 in each
chest. A

The

board are arranged in close relation and at

rior.atmosphere through a relatively narrow

slit not exceeding in width the slit‘used -in
the ordinary music-sheet at the present time:

1ce

L]
hl
[ .

65 in instruments of this class.  In pract

R

is admitted behind the second ' diaphragm .
irst valve

In a valve thus constructed it |

will be held to its seat by atmospheric pres-
- sure as long as that pressure exceeds the de-

" The number of multiplying-valves series.
“required to.operate separ ately and independ-

board 60, and the chests 21 are connected by
the pipes or conductors t 4 v w with the sev-
eral compartments behind the diaphragms _ ,
connected with the valvesvin the main che_st'_*} sure against the back of the dia

‘Ar

I"open, and thé pressure against, the:front of

o e T ‘chamber 43 in the m lﬁply;ﬁiﬂg;m&lﬁé::,Clié;st 1S
channels terminating in the tracker-.

|

60 such short intervals apart that the whole
number can be uncovered to admit’'the exte-.

[

‘movements'of that valve are.praduced by:the, ..

75, which thereby has atmospheric |

‘thereby causing said diaphragm

‘the primary chest, however, the c QUELRL
|- is closed to the atmosphere:and the exhatist-

4
L ]

‘upon that side of the diaphr

HIT o
' JI,;}E‘TJ My
g

.'." .
b

number and in size of aperfure as to control .
the exhausting - valves: of the 'puetiinatic: |
through a hole in’ the':tradkér-bogrdi“not:-*

SR T

| larger than the hole madé'by s finefcambrié-"fo *

cewving needle, and thus cfiablini the whole™
number of channels requiréd for operating # &
an. individual key or note §nd'moditying jte”
character to be brought within'a'small com-"
pass mthe tra@kf}r’*b 0ﬂrd= { u * di EE ';*;_":T_'.i ,"7 5
" Variations in the character”of’the blow-
upon the key are producéd by changing the & ~1

i

d
]
r
2

L
-~
¥
A

distance between the ' strikeér jandthe key":
either in advance of its ‘méverient ‘twa{rd
1 the key or at some point therein before 1t 18:8a

brought ‘in contact with the key: ard aldoby

checking ‘or retarding thé"stroke' oranove+ ¢
‘ment of the lever to which the striker isiats::
{ tached. These effects areproduced through:
‘the medium of auxiliary pneuniatics mount< 85

éd on the valve-chest of the principalipnen- i
matic or in proximity theréto; so asito berop=: -

erated directly from the samé.exhaust-ehest:;

or conductor leading from the ‘exhaust-bels -

lows or through passages connecting the'auxs:go

iliary - pueumatic therewith:* Thesei saddi-/

tional devices to modify the:charactér.ofithe. ;.
stroke are illustrated in the:details; Kigs.:3+
and 4 of the drawings. :: The; pneumatic b»

‘being mounted over: a channel:75; connect-ig5 .
ing ‘'with an exhaust - compartment-79-by &:

port 77 and also with the:outer:atmiosphere .

through a port 78, takes in air whenthedatter:
port. 1s uncovered. These: poris; aré; cobx;

trolled by & puppet-valve:g, having;adisk. 100
covering the: outer port and adisk- 76 on,the; -

™
L]

. "-_'_ 1

vatiations'in the pressure;on:opposite sides; =~
of-a diaphragm 80, attached to;the valye.76, 105"
and to the marginal edges’of an. opeping in. . =~
the wall of the passage 79, behind it with ..
which the las_t-;w'r?alve_#-char-ii}bﬂeg;m; a multiply-,
ing-valve chest 21 is connected by a.conduc-
tor . Through the connectioniX, atmos- 110
pheric pressure on the diaphragm.80 causes -
the valve ¢ to openthe port 78 to.the passage ..

eriG pressure - -

L. 7. R IS S SRR B L A -

. S - : ¥ . - - Y AEA L ] 5 ! 1 -
as long as.the valve 35in:the chest 21 stands
the 'valve ¢ is counterbalanced By, the pres:
phragm 80,
. _ , £, hold. the
valve ¢ open.. Upon elosing-the valye 35 11

) ™ -

he condlictor @

T i g

- . . Lj‘-i.-

.. . K

o

}i.

-

‘brought into communication, with the back =

of the diaphragm 80 through the conneéction
established when the port.3

6.in the-primsty

RS O o | I L S e AR T 1
valveis opened. . The result of:thisis to'sub-. ",

stitute an exhaust for atmospht‘fﬁp pressure.
agm 80.and cause '~
the admission-valve ¢ to close by atmospheric -

i IR . R 4 AL SO SO S
the | pressure.- The movementsof the pneumatic.- 130
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65 83, controlled by a puppet-valve 11, and the .

833,005
.b produced by its alternate infiation and col- | said-chest is connected with an exhaust-cham-
lapse operaté on a stop-lever 10, pivoted at 12 | ber 86, through d port 84 in the dividing-wall.
on a fixed support and attached to a post 15 | A disk valve 85, fixed on the stem of the valve
on the head of the pneumatic'd.: An-djust- | 11, controls. the exhaust-port 84 and opens
s able stop 13 in the free end of the lever 10 | the chamber 82 to the exhaust 86 when the 7o
" rests directly under the outer end of the le- | inlet-port 83 is-closed, the valve being oper-
ver 1, actuated by the principal pneumatic, | ated by a -diaphragm 88 on the back of the
- and by contact with that end of the lever it | valve-disk 85. . Atmospheric pressure 1s ad-
- raises or lowers the end of the striker-lever | mitted to thespace behind the digphragm 88
to 5 to a greater or less extent, according ‘to | through a'conductor ¥, leacing from 8 Sepa- 75
 the inflation or deflation.of the pneumatic b. | rate multiplying-valve chest 21 at the tracker
By that means the finger 7 on the free end of | board, in addition to those that control the
the lever 5 is set toward or away from the key | actuation of the striker and modity 1ts stroke..
~ agreater or lessdistance, and the length of the | - ‘The -pneumatic motors a b ¢ differ from
15 ‘stroke is varied accordingly. - This -adjust- | thoseused in mechanical musical instruinents 8o
" ment may be effected either in advance of the | of this class in having the movable board or
“downward movement of the striker or during | head.90 united to the stationary board by a
" the movement of its descent by uncovering | collapsible diaphragm 91 of uniform width on
the .controlling-channél: 56 in the tracker- | all sides, by virtue of which the movable
20 board in proper time with relation to the other | head maintaining practically a horizontal 85
~ channel or channels that are brought into position 'in - its rising -and falhng motions
play. to actuate the pneumatic a, in which | gives'a direct vertical movement to the post .
- case the admission of air through the tracker- | or part connecting the pneumnatic with the
 board channel 56 and duct y acts through the | lever or part to be actuated and applies the -
25 valve ¢ to deflate the pneumatic b, thereby | power always in a vertical direction. Thus 9o
raising the free ends of the levers 10 and 14; | the motion is always uniform for the entire
so that they protrude into the path of the | superficial surface of the head, and 1n the col-
lever 1 and rétard its action. The movement | lapsing movement the weight of the head s
of the lever 1 at-such time also regulates | with and is not opposed to the collapsing
, or modifies the length of movement of the | force. - A pneumatic of this construction 1s 95
~ principal- pneumatic, because the lever 1 is | particularly sensitive to variations 1n pres-
- pivotally attached at 3 to the post 8 of the | sure and exhaust. and 1s quite delicate and
pneumatic. ‘An additional stop-lever 14 is-| rapid inits action. L
sometimes emploved to check or control the'|  In the complete Instrument to which these
35 movement of the lever 1, and thereby further | improvements as above described are applied tco
" modify the character of the stroke given by | the power to actuate the pneumatics 1s fur-
the lever 5—as, for example, for cushioning | nished from a principal exhaust-bellows 110,
or checking the movement of the lever 1 to | connected by a rod or pitman 93 with a pedal
produce piano effects. This lever 14 is piv- | 94, and the various exhaust-chambers and
1o oted toa fixed support 16 and is pivotally-at- | compartments. in the several chests are con- 105
~ tached at the outer end to the post 15 of the | nected with the bellows by vertical box-con-
pneumatic b. - The character of the blow | ductors.or trunks 95, extending upward to
made bv the striker is also further-modified | the required height at each end of the case.
bv a check or retarding device consisting of a-| One of these conductors is shown in the sec- .
45 lever 18, pivoted at 19 to a fixed support on | tional view, Fig. 8, and the openings connect- 110
" thé principal valve-chest and carrying a stop | ing the compartments i the valve-chests are
90 on the.outer end. The head of the post 8 | indicated by dotted hes. I
of the principal pneumatic-has a shoulder 81.,  "The exhaust-chests 37 of the multiplyia-
projecting over and in line with the stop 20 valve chliests 21 are connected by pipes @0 _
g0 on the outer end of the lever 18, and the op- | common exhaust-chests 96 97, which are m 115
 posite end of the lever is attached to the post | turn connected with the conductors 95 iy
9 on the head of a pneumatic motor ¢, 50 as to | pipes 958 3. | R |
“throw upward the stop 20 tomeet theshoulder | A pedal-operating lever 100, actuated by
| on the post 8 whenever the auxihary pneu- pneumatic 102 through connecting-lever 103
s matie ¢ is collapsed by connection with the | and rod 104. is attached to the hack of the 2o
" oxhiaust. The action of this stop-lever on | case, the connection with the exhaust-bel-
 the lever 1 has the effect to retard the move- | lows being made by a conductor 105 _tln-(mgh
ment of the lever in its downstroke, -because | a valve - chamber 106, having an inlet for
the principal pneumatic a in its collapsing “the atmesphere controlled by a puppet-vaive:
movement is. compelled to pull ':1.;_1'ai.i_11&5t the | 107. '_Ih-.l:_-;. valve is the counterpart of the iz23
pneumatic ¢, to whichthe lever 18 1s connect-. pressure-inlet valves employed m thae _v_:_llw—
“ed. Thislast-mentioned pneumatic motorcis chests of the principal pneumaties. 11‘ 1S O]-
“mounted on a chest 82, to which air is admit- erated- in the same mannev also through a
ted to inflate the pneumat-ic, through a port cdiaphragus or, puil and a tube z, conpecting

the space behind the diaphragim with a con- 130
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- keys, the top of the case being carried over
the whole set-to inclose them on the.top and

15. the Wi ;
‘upon the sides.

20

25

833,995

trOlIiHQQVdI#é 35 72 in a 'sép'ai_'é,fe chést 21 at
the tracker-board.” By means of this éither

the conductor 2, and the valve 107 is opened

orclosed. "~~~ . S
. The pedal-operating attachment is secured
‘to the case by an adjustable bracket 108, so

constructed as to permit both vertical and

lateral adjustmrent of the pedaling-lever to

suit'different styles or makes of p1anos..

o The key-actuating levers or strikers' 5 -
tend horizontally from the body of the case |

to'lie over and at a short distance from the

q .

. 'The rollers for the note-sheet. are pro_vi"dﬁdf

with bearings in the upper partiof the. case,

and provision is made for operating the-sgme
to wind -the sheet from one roller upon the
other in usual manner of operating the note-
~ Sheet, in instruments of this class. Motive |

power. for this purpose is usually derived
from the principal bellows 110 of the instru-
ment; but as the construction of such oper-
ating means forms no part of the present in-

Vention a detailed description is considered

. Having thus
30

pneumsatic motor having exhausting-outlets

35

unnecessary.. .. .- |
ving thus fully described my invention;
what I claim as new therein, and desire to se-
cure by Letters Patent, 1s— R

cal instrument, a

of different areas; and.an inflating-inlet, and

‘means controlled by a tracker-board and a
note-sheet for varying at will the area of ex-
‘haust and for simultaneously closing the in- |

flating-inlet. -~ = - e e
 2." A pneumati¢ motor for musical instru-

ments having exhausting-apertures of differ-

~ent areas, and means controlled by a tracker-
~ board and a note-sheet for varying the area.

50

55

- sIn

of ‘exhaust. to accelerate or retard .the col-
lapse of the motor. | : o -
45

- .

lets, and means controlled by a tracker-board
and a note-sheet for opening said outlets
oly and in varying combinations of two or
more outlets. . * o

4. In a pneumatic motor for musical in-

struments a plurality, of exhausting-aper-
tures of different areas having separate con-

trolling-valves, and means for operating said

valves In varying combinations to produce
~ an exhausting-outlet of greater or less extent
of area. - o

LY

5. In a mechanical musical instrument, a

~ pneumatic motor having a plurality of ex-

6o

hausting-apertures of varying areas, a con-
trolling-valve to each outlet and pneumatic

‘means actuating each valve independently:

and controlled by a separate channel in a

-valve controlling eac

| said controlling-valve. - . -

3. A pneumatic motor for nluéig@l_; mstru-
ments having a plurality of exhausting-out-

4

| uncover two or more of the said channels at
0T tn1s € ! the same instant. |
pressure or exhaust i1s transmitted through |

nel for each valve-actuating means..” .

.
St ey *

7. The combination, with .a p

- €. Tn a mechanical musical instrument a

pneumatic motor having a plurality of valve- .
1 controlled exhaust-apertures and 'a. valve-- ... =
‘controlled inlet-aperture, means for actuat-
ing said exhausting-valves and inlet-valve . .
through the medium of a traveling note-sheet .- ==
{ and a tracker-board having a separate chan= * .. ..

eumatic

=ﬁ5 |

. - . .-
70:.:
.. . .I._q_!| .L
- T R .
1
- :-

L1 ; .. -. ; . .
F = = - = or fa

’
I;7.5 )
- e

motor, of an exhausting and inflating passage. .

having a valve-controlled pressure-nlet, a-

plurality of exhausting-apertures, pneumat-

‘1cally-actuated valves to said exhausting-ap- -
‘ertures and to said pressure-inlet and means.

S0

for antomatically controliing and ﬁfctila;ting- |

{ said valves. =~ e
' 8: A valve-chest, for a pneumatic motor;
having a passage communicating with theat-

mosphere through a valve-controllinginleét,

and:with an exhaust-chamber through a plu=-
rality of apertures, a pneumatically-operated =

E of Sﬁld exh&'us.ting:—apar

ertures, a compartment behind the pneu- .-

matic of each valve, a passage connecting

said "compaftment' with a chamber.which 15

in communication alternately with the outer -
atmosphere and .with, an” exhaust-chamber.

‘through separate ports, a valve-controlling

| said ports and operating to-close one port and: 95

open: the other whereby the pressure 18 ad-." .-
mitted 'to oris-cut off from the back of the . ..
exhausting-valve aecording to the direction.

* . .
- ' ' -
o

9. Inan attachment for playing a ﬁianorm; S
Ination. .
of a striking device for each.key, a pneu-
‘matic motor actuating the same, and means
controlled by a tracker - board and-anote- .
i'sheet for varying the-length of movementiof: -~
the striking device of each key to graduate .~
the action: thereof upon the key separately:

a similar keyed instrument, the com

‘in which the Qolj.trolling~3raive 1s hoved, and, . :
pneumatic meang operated by a channel m-a:

100
tracker-board and a note-sheet for-actuating. -

110

and independently of the corresponding de-

vices of the other keys, 77
10, In an attachment for playing a piano
or similar instrument, a pneumatic motor

| having exhausting-outlets of different areas
‘operating to graduate the force of stroke

thereofl, means connecting the motor with a

113

| key-striking device, and.means operated by

a tracker-board and note-sheet for varymg

the ¢xhaust. L

" 11. The, combination with the principal
| pneumatic a, and its valve-chest and con-

trolling-valves, the striker-lever 5, and means
connecting the movable head. of the pneu-
matic with the striker; of the auxiliary pneu-
matic b, stop-lever 10 attached to the head
thrreof, and pneumatic means controlled by

tracker-board and a note-sheet. adapted to | a channel in a tracker-board and a note-
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© o ostop-levers 10,

1G

20
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35
~devices, having

40

45
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sheet for operating the auxiliary pneumatic.] valve! sald inflating-valve being held closed

with relation to the .prinni}]);ml pheumatic, as
des:c:rlbed;-:jt_'(jg}',._vary the length of stroke of the
striker-lever.

12. The combination with the principal

pneumatic, a striker-lever 5 and means con-
necting the lever with the movable head of
the pneumatic; of the auxiliary pneumatic b,
14, means connecting the
sald levers with the head of the auxiliary
pneumatic, and means actuating the prin-
cipal pneumatic and- auxiiaty’ pneumatic
through the medium of '
the tracker-board and g

13. In a

note-sheet.
pneumatic action for an auto-

matic or. meéchanical musical instrument, or

player; a pneumatic motor for each of a se-
ries of the sound-producing devices
musical mstrument.; a tracker having a pla-

rality of apertures, comprising a separate

group for each sound-producing device: the

neumatic motor having a plurality of jout-
lets with exhausting-va ves; an inlet to re-
intlate the motbr, having a valve normally

open.and means for closing all of the outlets.

when the inlet is opened. _

14. In"a pneumatic ‘action for an auto-
matlc or mechanical musical instriment or
player; a pneumatic motor for each of a sc-
res of the sound- roducing devices of the In-
strument; a tracier having a plurality of

aperyures, comprising a separate group for

»

each sound-producing device, and a perfo- |

rated music-sheet therefor, the- Ppneumatic
motor 1tor any. one of the sound-producing
a plurality of exhausting-
outlets with valves therefor ,; an inlet-valve

northally opened; and means eontrolled by the -

tracker and a perforated music-sieet, for op-
erating the exhaust-valves singly and.in vary-

ing combinations of two or more valves.
15. A pneumatic key-motor, having a plu-

for inflating. the motor; and means for cut-
ting off the inflating supply of air when any
one or more of the outlet-valves are open,

16. A pneumatic key-motor, having a plu-

rality of exhaust-valves: an inlet infiating-

of a

%

separate channels in |

al—

rality of exhaust outlet-valves: inlet means |

| flating-valve, normally _
| closing the inﬂatmg—valve when the exhaust

]

Lmeans adapted  to operate the

by-ihe exhaust when ahy

exbaust-valves are open.
17. Apn'euma,tic-lp .

rality of exhaust outlet-valves; an inlet in-

open, and means for

1s cut off.
18, A pneumatic tracker;
pneumatic key-motor, having a dplurahty of
exhaust ‘outlet-valves ‘controlle

responding

matic tracker; the motor normally inflated

- and open to the outside air and the exhaust-.

valyves closéd: a reinflating-valve; said motor
‘to be collapsed by the opening of any one or
combined number
‘and reinflated by the reinflating-valve when
:the exhaust-valves are closed. o

' 19.- A, pneumatic tracker: a
key-motor hayving a _
let-valveés controlled by a plurality of aper-
tures m the pneumatic ‘tracker: and an in-
flating-valve, to act i combination with any

prieumatic

one, or combined number of the exhaust
| outletrva,]_ires. - |
20. A pneumiatic tracker: a pneumatic

key-motor, having a plurality of exhaust-
outlets for collapsing the motor, controlled
by a plurality of tracker means; and:an in-

flating-valve acting in common with one and

all of the exhaust-valves.
21. The combination with the
pneumatic, ‘and a striking device

connected
therewith,

of an auxiliary pneumatic, a,

 checking-lever having a stop on the head of

the pneumatic, said lever being attached to 85

the auxiliary pneumatic, and ' pneumatic
' principal
pneumatic and the said auxiliary pneumatic
through the medium of separate channels in
a tracker-board and a note-sheet. '
In testimony that T claim the foregoing I
have hereunto set inv hand and seal. | -
GEORGE P. BRAND. [L. s]
Witnesses:
Epwarp E. Osporn,

M. RreNER.

one or'more of the

‘ey-motor having a.plu-

Q. collapéibl’e

of the exhaust-valyes:

plurality of éxhaust out-

prinicipal
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number of apertures ir.the pneu-
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