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UNITED STATES

PATENT OFFICE.

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

" MECHANICAL MUSICAL INSTRUMENT.

- No. 833,095, . -

Speciﬁcétioh of Letters Patent,

Patented Oct. 23,1906,

* Application fled October 26, 1800,  Serial No. 34,200,

To all W»7L07‘71, it may concern:
. Be it known that I, GEoreE ‘
citizen of the United States, and a resident of,

the city.and county of San Francisco; State of
California,  have invented new -and - useful

Improvements .in Mechanical Musical In-
struments, of which the following is a speci-
fication.. S

"This invention relates to ‘improvements
made in devicés ot appliances that are oper-

_ated . by pneumatic pressure or' exhaust

throtgh the medium of a moving perforated.
sheet to play mechanically a keyed musical

. instrument, such as a piano or an-organ.

15

.improvements, briefly stated; are to -give 4
different expression to different notes.at the
same moment of time, whereby I-am enabled

"to obtain the same or approximately the

20,

same individuality and variety. of expression

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

plaved at the samé instant. different degrees

‘of , ower Tanging from pianissimo. to fortis-
simo séparately and independently of other.

" ‘notgs in the scale and to obtain such range
.‘of expression in any note or combination of

: 3.9

notes throughout the scale through the me-.

ditim of a single perforated sheet -and a single

" tracker-board. -

" "To stch ends ‘and objects my said inven-

. tion consists in ‘certain novel parts and com-
_bination of parts, as hereinafter described,

35
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s,

the specification; reference being had therein:
to the accompanying drgwings, forming a
part. hereof. - S R
‘Figure 1 represents in elevation an arrange-
ment of key-operating: devices and. pneu-

" matic motors with-actuating and controlling

valves, Fig. 2'is a top view, partly in sec-

‘tion, ‘on an, enlarged. scale, ‘of. the tracker-.
~board. Tig. 3.is a side elevation, on an en-
Jarged. scale and: generally .in Jongitudinal

" section, of the pneumatic valvés that, control
" the exhaust apertures, valves, and passages.
" Fig. 3*is a sectional detail of one «of the prin-

"

_cipal pneumatics a.  Fig. 4.is.a top. plan of
‘the valve-chest and:.one -of the pneumatic

~ motors, the top of the chest being partly
. broke [

-away to expose the exhaust cham~

and. pointed out in the claims at the end of:

passages and the connections inside:
top plan of two sets of multiplying--

L ‘'valves that ‘--aré-‘ihterposed ‘between the
P. Branp, a.

tracker-board channel -and the exhaust-con=
trolling valves of the pneumatics, the rear

set of the first-mentioned valves being shown
in section. - Fig. 6 is a side elevation of one.
_set of multiplying-valves and the exhaust-
‘chest common to that set, the apertures of

55.
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the-valves and exhaust-chest being shown in"’

longitudinal section. Tig: 7 is a Iront view:
of -a portion of the tracker-board with thé

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

, v .| the chests and connections as the same are
- The objects sought to be attained by these |

arranged therein for operation with the ex-
haust-bellows and conductors. - ’
Tn the class of mechanical musical instru-

more particularly the sounds are produced
by the percussive action of a finger ~or

‘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 in-

flating or by collapsing the pneumatic.. Tn

the present construction and application of
my improvements the motor is operated on

“the exhaust principle, because the same is
 generally better. adapted for piano-playing
attachtments; 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 of the 1nve,hti0n which com--

prises means or devices to give a different
expression- to different notes that occur at

| the samé instant the degree of force or inten-
sity of the stroke is regulated and modified,

first, by varying the ‘area of the exhaust-
aperture of the pneumatic-that actuates the

65
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‘ments to which these improvements relate -
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striker, and,.secondly, by varying the dis- -

tance of the striker from the key of the in-
strument either-in advance of the. stroke or
at the moiment the striker begins.to descend.

‘In the present construction the first of the

operations is effected by a pneumatic a, Figs.
1 and. 3, having a plurality of exhausting-
apertures d ¢ f ¢,
connected with the
‘exhausting-chamber. to collapse it and hav-

100

: through one or. more of -
~which the pneumatic 1s

105

ing connection. also with the-atmosphere -

‘through a common ' air - inlet 68, t

: ; ough
which the motor is inflated. - e




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

5 ations 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
each valve. :

The valve of each exhausting-aperture is
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 aad

15 the opening beneath the valve, and, on the

other hand, the exhausting - aperture is
opened by reversing the atmospheric condi-
tions on opposite sides of the valve, which is

" effpsted by cutting off the pressure that holds

, the valve to'ifs seat and opening the valve by

the pressure beneath, it. The valves n em-
ployed for this purpose are of the kind known

as puff-valves,” consisting of a block or

body somewhat larger than the outlet it
covers and a diaphragm 58, of flexible mate-
via}, such 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
d inclosing an opening 59, with which the
vk 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

tvom the seat, while it closes communication
¢ petween the chamber over the valve and the
one in which the valve works. - The proper
degree of pressure behind the valven to hold
the same normally closed is obtained by ad-
raitting atmospheric pressure to the cham-
her 59 through an air way or passage having
4 separate port A for each valve n and a
valve 4 controlling it. This valve ¢ is opened
and closed by puff - diaphragms, which in
turn is held normally open by atmospheric
pressure admitted behind the valve and is
closed by the pressure of the atmosphere
against the valve-disk ¢ the moment the
pressure is reduced or removed from above
the puft-valve s. To this space behind the
valve s air is admitted to oppose the atmos-
pheric pressure against the valve 4, through
a 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 is ad-
mibied or is cut off by means of a balanced
valve 35, Fig. 5, haying atmospheric pressuré
in front and exhaust Debind:it: - This valve
is itself actuated in‘one’direction-to admit
atmospheric pressyire to the chamber 44 by
producing an inérease in the degree of  ex-
haust behind the valve, while it is moved in
the cpposite direction to close the outlet to
the stmosphere by increasing the pressure

833,995

behind the valve. These operations are ef-
fected through & 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 hereinafter.

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 e f g 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 ares
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 ¢ 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 puff-

the port k 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-
scription of the set of valves governing one
exhaust, as d, will answer for all the remain-
ing valves. A

In -the present application of these im-
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, ¢, f, and g, 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 connected
with a second compartment or chamber 62,
by means of which either. atmospheric pres-

diaphragm ‘s, the compartment 62 béing:
open to the atmosphere outside by, way of -
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‘duro’ar suction fg Brought to bear behind the
valve n by opening and closing the puppet-
Communicatlon is established between the

‘s ‘exthaust-chest 66 and the space 59 above the. |

~valve n by rdising the pufl-diaphragm valve
s, thereby closing the-valve.i, or atmospheric
Presgure: 18 ‘admitted to the space behind the-
vulvé n by opening the valve s and closing the
puff-diaphragm s, the compartment 62 being
©* open. to the atrosphere outside by way of
- tio portsh and the valve-chest 65. - v
Hach valve i is secured to a ‘diaphragm-
“valve ¢ by a-stem common to both, the dia-.
Fragm. being: attached to the.top of the ex-
- hanst-chest 66. and being situated immedi-
‘atstyunderneath an aperture formed thereon:.
“performing the function of a puff to op--
the. valve- 4. by pneumatic pressure: de-
-through an air-conduit'¢, %,, ora. “The
-disphragm-valve s also controls the port s'be-’

{wigen the exhaust-chest 66 and the chamber
£2 undernéath.. The duct ¢, u, v, orw when
‘opened to the outside atmosphere transmits
‘i tho pressure thereof to the space above the
-digphragm - s ‘and -opens communication’
through the passage b between the space 59
above the diaphragm 58 and the outside at-
~ mosphere, thereby holding the valve n to its:
‘spat: ¢ : o
- The pressure of the exterior atmosphers :
applied against the face of the valve n from -
benéath when the aperture 68 is"open is op- !
_posed . by the pressure- that is admitted
a5 through the port b and passage 64 against .,
the back of the valve, and the superficial area
of the badk being greater than the face the
valve 7.is held to its seat as long as the con-
. ductor £ is open to the atmosphere. ‘On the
other hand, when the passage ¢ is closed the
pressure on . the back of the puff or dia-
phragm valve s is removed and the lower
disk 7 is lifted and held to its seat by the pres-
_gure against the lower face of that valve.
IThe result of this is to cut off the pressure on

40

“the back of the valve n and establish com- |

* unication with the exhaust-chest 66 alone,
go that the valve n is then acted on by atmos-
pheric pressure from beneath. The effect of
this is to insure a quick and delicate action of
thie 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

3o

| partments 62 by separate tuhes

.of pressure on- the upper sid

to-its seat 1s sufficient to-re

‘the pneumatic @ 1s, immediately, exhs

each valve i separately, as well as by different.
combinations of two or more valves 1, to ad-
mit atmosphere-pressure to the puneumatic @
when the exhausts are closed and to cut off
~that pressure at the moment when any one
or more of the exhaust-apertures may be
The valve 7, controlling” the outlet 68;-is
.¢onnected by its stem to a diaphragm 67, in-
Josed in a chamber 69 at one end of the com-
partment p, and the confined space m above.

55
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the diaphragm 67 is connected by a8
tubem’ and passage m? with thesevera

4, the space below the diaphfag
in communication with the e
partment 63 of the valve; hest,. th
tube 17. The difference in the are;
valve r and the diaphragm 67 g

phragm 67 to hold the valve r-gpen;
mediately on closing any one, of th
this pressure is cut off from at
phragm 67, so:that the pressu )i
phere against the diaphragm.
aperture. PR
" A flap-valve k' is. arranged
partment 62 over the end of
necting said' compartment
sage m* for the purpose.of, closing 3
automatically by the airzpressu
particular - compartment when rer
more of the other compartia
in communication with the.e
The:movement of any-on

upon the diaphragm 67,

the valve r, and ds the val
with the particular exhaus
trolled by the valve 1, which-has

the exhaust-valve n gradually
its seat by gravity. During:th
the tension in the passage p-and
69 is equalized through, . the - apertur
through which the.stem. ol the yvalve 7 pI
jects, thereby causing the ppéumatic @ tores

main collapsed until the vegpening. of /the

valve 4. L ittr o
The apertures d ¢ f ¢ are mace ot di ent
area in order to furnish 4 greater.number, of
exhaust-outlets of different areas by operats
ing two ormore of the valvesin varying coms- -
binations at the same instant than could be
obtained by the use of theisame:nt nber of
apertures having equal aveas.{; i .

Each of the conductorsf.a v tel
in an individual chamber:or.compa!
in a valve-chest 21 adjacent.to. the. t
board, and each one is supplied with air fron
the outside. through an inlet-port.in, theside 15
of the chest 21, said port being, controlled by
a balanced disk valve 35. ~In addition to the
pressure admitted through- that,, inlet: the -
connecting-passage : commuiioates ,with .an A
exhaust-compartment-43; .controlled by, the 120
same valve. S ovrd Lt e -

In one position the valve 35-cuts; ol com-
munication between the exhaust 43;,.an€ that
one of the set of conductors.ta.y:w which is
connected with it and opens the.passage:to.
the atmosphere, and in thé other position.it
reverses the conditions and:connects the con-
ductor ¢,u,v, or w with the: compartment 43
and .the corresponding “diaphragm s of the
valveiinthe valve-chest ofthepnenumatic, the, 130

105

125
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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 7¢ and actuating-valve 35
close the conductor to the atmosphere and
opent it to the exhaust-space 43 as often as
the pressure of the atmosphere is admitted
behind the diaphragm or puff 70. The last-

mentioned puff’ 70 is one of a set of valves:

controlling ports that decrease in area and
are interposed between the channel in the

-tracker-board ‘and the valve 35, controlling

the ;inlet to the conductor leading to. the

_main valve-chest. " In this primary chest as

L5

20

25

many valves are combined in series as may
be found necessary. to give an initial-pressure
inlet of the smallest area practicable in the
end .of the tracker-board. In the present

construction four valves, each controlling an

inlet for the atmosphere outside the chest,
are-arranged in a graduated seriesin a com-
mon valve-chest having a separate compart-
ment for each valye and an exhaust-chamber
37 comunon to all the valve-compartments,
the whole number forming a multiplying-
valve series having the peculiar feature and

“function of gradually increasing the area of

30

35

40

45

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 atmospheric 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 inlets and valves employed, and
each section is divided by longituidnal parti-
tions, as shown in Fig. 5, into three lines or
series of compartments, of which themiddle
ones, 27 38 41 43, are continuocusly open to
the exhaust-chamber 37 beneath through
apertures in the floor of the compartments,
while the two outer. compartments of. the
section are in communication with the -at-
mosphere outside the chest through inlet-

- ports in the outer walls of said chest, said

50

55
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ports being controlied by puppet-valves 29

3133 35.  One of those vuter compartments
in each section is also connected with the
middle compartiment through a port 28 32
34 36 1n the dividing inner wall, and both
that vort and the inlet-port in the outer wall
are 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 ix attached to.the button 30
of a pull or diaphragm 70, covering an open-
ing 70™ in the partition of the exhaust-com-
partment and having one side exposed to the
exhaust and the opposite =ide to the coudi-
tion or degree of pressure existing in the

883,095

outer passage when the latter is oponed to
the atmosphere outside the chest. - The con-
struction and arrangsment of those passages
and valves are the same in ail the sections of

‘the chest excepting in the first two seciions

of the valve-chest-nearest the sracksr-board,
in which the outer compartments behind the
diaphragms of the valves are in communica-
tion with the exhaust-chest. By virtue of
this construction the actuating-diaphragm of
each valve is balanced by the exhaust op
both sides as long as the compartment be-
hind the diaphragm is cut off from the out-
side atmosphere, and the outer disk or head
of the valve is 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 is closed to the
atmosphere by the music -sheet. 2On the
other hand, the equilibriuin between the two
exhaust-compartments in the same valve-
section——as, for example, in the two spaces
24 27 in 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 valve is opened whenever the tracker-

board channel is uncovered. Through this
openinig - the outside pressure is. admitted

also into the compartment 3% behind the

-diaphragm 30 of the next valve 31, as the ad-
‘joining spaces or compartments are 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, producing a gradual increase of
pressure by increasing the area of the air-
inlets and the exhaust-apertures progress-
ively until the required degree of power is
obtained: in the last section of the valve-
chest to shut off the atmospheric 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, whereky the pressure-
inlet stands 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 is closed.
This construction is illustrated in Fig. 5 of
the drawings, where the wultiplving-valve
series.1s composed of four sections with air
inlet and exhaust apertures of gradually-in-
creasing areas, givine an aceumulation of
power through which the atinospherie pres-
sure that is admitted through a minute aper-
fure in the nose or end of the channel-board
60 s vegularly inereased through the action
of one valve upon the other in ascending
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order until the required area is ‘attained at

phragm-valve s, through the medium of which

the exhaust - valves n are controlled, The.
. 5 'passage 25, behind the diaphragm 30 of the

" first valve, connects with the channel in the

tracker-board 60 and is in ¢ommunication.

also with the exhaust-chamber 37 through

* an aperture 26 and space 24.. On the oppo-’

1o site side of the same diaphragm the compart-

ment 27 opens into the chamber 37 through

" "an aperture in [thé bottom,. and the -same’
. compartment has communication with the
" outer passage through the port 28, controlled-

15 bythe valve-disk-72.  An aperture 74 in the

“ 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 atmospheéric pressure

. through the port controlled by the first valve
'29. In the same way the pressure is.trans-
ferred from one side of the diaphragm to the
other in the several sections throughout. the

25 series by the opening or closing movement, of

one ‘pressure-inlet valve, and thus changing

_the conditions of pressure or exhaust on. op-
posité sides of the diaphragin of the next ad-
jacent valve. In a valve thus constructed it
will be,seen that the atmospheric-inlet valve
will be held to its seat by atmospheric pres-
- sure as long as that pressure exceeds the de-

gree of tension in the middle compartment;
. but as soon as the space behind the actuating-

diaphragm is opened to the atmosphere the

‘30

33

pressure against. the ‘outer face of the inlet--
valve is opposed by the air admitted behind -

the diaphragm, and the low temsion in the
‘middle compartment then allows the atmos-
_pheric . pressure to operate the valve ‘that
thereupon closes the port 28. .~ -+~

40

o

. The number of multiplying-valves series.

tequired to.operate séparately and independ-
ently the four exhausting-valves n, covering
ports d ¢ f ¢ 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-

45

board 60, and the chests 21 are connected by
the pipes or conductors ¢ u v w with the sev-:

50 .
eral compartments behind the diaphragms

connected with the valves4in the main chest.

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

nels 51 52 53 54 in the tracker-board, the lat-

55 ter tubes being connected individually to the

" first chamber of the primary valve 29 in éach
chest. ' SRR

The channels terminating in the tracker- |

board are arranged in close relation and ab

60 such -short intervals apart that the’ whole

number can bé uncovered to admit'the exte~

rior-atmosphere through a relatively narrow
slit not exceeding in width the slit*used -in

 the ordinary musicssheet at the present time
65 in instruments of this class. In.practice:the-

= ’I'r‘mltiplying—va;lves can be so gradilated in
. the last valve to operate quickly.the dia-|

_pass in the tracker-board.: /4"
. "Variations in the charaéter’oft ;
‘upon the key are producéd by ehanging the
“either in advance of its *movigriﬁén

‘brought 'in contact with the key: arid a

is. admitted behind the second diaphragm |

‘same stem controlling the exhaust-port.-The;
‘movementsof that valve are.praduced by:

-which the last valve-chamber in. & multiply-
ing-valve chest 21 is connected by a.conducr

‘open, and. the pressure against, the fron
“the valve ¢-is counterbalanced by, the, p

-is closed to the atmosphe
‘chamber 43 in the multi

established when the. port.36.1
-valve is-opened. The result of

-upon that side of the diaphragm 80 and ca

-pressure.- The movements of the ]

8

number and in size of aperture 4s fo control .
the exhausting - valves of” the ¥ pnétirdatie: *
through a hole in’ the': trackér-board! o
larger than the hole made'by & fin
sewing needle, and thus efabling
number of channels requiréd for
an individual key or note #nd'mdéditying it
character to be Brought within'a’small‘cony

distance between the ' strikér jahd®the'k
rpdie

the key-or at some point theréin befc

1

checking ‘or ‘retarding thé"stroke’ or*anow

‘ment of thelever to ‘which’the striker isiat=>: "
‘tached. These effects areproduced through!:

the medium of auxiliary pneuniatics mount+ -85
éd on the valve-chest of the principalipneus::
matic or in proximity thereto; so-asitobérops:i «x
erated directly from the samé exhaust-ehest::

or conductor leading from: the ‘exhaust-bels -
Jows or through passages connecting the'auxs ;
iliary . pneumatic therewith:® ‘FThese! raddi=
tional devices to modify the charactér ofithe. ;-

“stroke ‘aré illustrated in the:details; Figs:i3+

and 4 of the drawings: : The; pneumatic b»

‘being mounted over: a channel:75} connect=igs - -

ing ‘with anexhaust - compartment 79 by &
port 77 and also with therouter:atmiosphere; .
through a port 78, takes in air when the Jatter;

_port 1s uncovered: These:ports; aré:; conx,
‘trolled by a puppet-valvesg, having,a disk; 100

covering the outer port and a disk 76 on,the, -

10
be;-
vatiations’in the pressure;on:gppesite sides; -
of a diaphragm 80, attached toithe valye.76, 105"
and to the marginal edges’of an.opeping in, . =
the wall of the passage 79.:behind it. with; ...

¥,

‘tor . Through the connectioni X, atmos- 110

pheric pressure onthe diaphragm.80 causes -

‘the valve ¢ to open the port fZSj,to,'thQ'}}igsﬁlagg“ e

75, which thereby has’atmospheric. pressure "

as long as.the valve 35inithe chest 21 §té,nds
tof 115

sure against the back of jthe diaphragm i
thereby causing said diaphragm to hold the ~*

valye ¢ open.  Upon elosing: the valye 35 g

the primary chest,-however, the conductor
re:and the exhaust:
lying-valve. che
brought into communication, with the
of the diaphragm 80 through the conn

stitute an exhaust for atmosp

the admission-valve g to close by at ospheric -~ -
g eumatic 130 .
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b produced by its alternate infiation and col-
lapse operaté on a stop-lever 10, pivoted at 12

. .ona fixed support and attached to a post 156
-‘on the head of the pneumatic'd.: An-adjust-

10

able stop 13 in the free end of the lever 10
rests directly under the outer end of the le-
ver 1, actuated. by the principal pneumatic,
and by contact with that end of the lever it

- raises or lowers the end of the striker-lever

5 to a greater or less extent, according to

" the inflation or deflation . of the pneumatic b.

By that means the finger 7 on the free end of
the lever 5 is set toward or away from the key

‘a greater or less distance, and the length of the

'stroke_ is varied accordingly. - This -adjust-

" ment may be effected either in advance of the

-downward movement of the striker or during

" the. movement of its descent by uncovering

20

25

35

4o

the .controlling-channél 56 in the tracker-

board in proper time with relation to the other-

channel or channels that are brought into
play to actuate the pneumatic a, in which
case the admission of air through the tracker-

board channel 56 and duct y acts through the

valve ¢ to deflate the pneumatic b, thereby
raising the free ends of the levers 10 and 14,
so that they protrude into the path of the
lever 1 and retard its action. The movement
of the lever 1 at-such time also regulates
or modifies the length of movement of the
principal pneumatic, because the lever 1 is
pivotally attached at 3 to the post 8 of the

pneumatic. An additional stop-lever 14 is-
sometimes emploved to check or control the’

movement of the lever 1, and thereby further

modify the character of the stroke given by .

the lever 5—as, for example, for cushioning
‘or checking the movement of the lever 1 to
produce piano effects. This lever 14 is piv-
‘oted to a fixed support 16 and is pivotally at-

. tached at the outer end to the post 15 of the

15

© 20 on the outer end.
of the principal pneumatic-has a shoulder 81.

50

pneumatic b. - The character of the blow
made by the striker is also further modified

by a check or retarding device consisting of a-

lever 18, pivoted at 19 to a fixed support on
the principal valve-chest and carrying a stop
The head of the post &

projecting over and in line with the stop 20
on the outer end of the lever 18, and the op-
‘posite end of the lever is attached to the post

- 9 on the head of a pneumatic motor ¢, so as to

- 55

throw upward the stop 20 to meet theshoulder
on the post 8 whenever the auxiliary pneu-
matic ¢ is collapsed by connection with the
exhiaust. The aetion of this stop-lever on

" the lever 1 has the effect to retard the move-

ment of the lever in its downstroke, because

- the principal pneumatic « in its collapsing

. 6o

movement is compelled to pull agdinst the

pneumatic ¢, to whicl the lever 18 is connect-.

ed. Thislast-mentioned pneumatic motor ¢is
mounted on a chest 82, to which air is admit-
ted to inflate the pneumatic, through a port

65 83, controlled by a puppet-valve 11, and the

[ 107.
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said chest is connected with an exhaust-cham-
ber 86, through d port 84 in the dividing-wall.

A disk valve 85, fixed on the stem of the valve

11) controls. the exhaust-port 84 and opens
the chamber 82 to the exhaust 86 when the

.inlet-port 83 is-closed, the valve being oper-

ated by a diaphragm 88 on the back of the
valve-disk 85. . Atmospheric pressure is ad-
mitted to thespace behind the diaphragm 88
through a ¢onductor y; leading from a sepa-

' rate multiplying-valve chest 21 at theé tracker

board, in addition to those that control the

“actuation of the striker and modify its'stroke.

_The -pneumatic motors a¢ b ¢ differ from
those used in mechanieal musical instruments

- of this class in having the movable board or
‘head 90 united to the stationary board by a

collapsible diaphragm 91 of uniform width on
all sides,. by virtue of which the movable
head maintaining practically a horizontal

7©

8o

position in- its rising -and falling motions

. oivesa direct vertical movement to the post .

or part connecting the pnewmatic with the

lever or part to be actuated and applies the -

power always in a vertical direction. Thus
the motion is always uniform for the entire
superficial surface of the head, and in the col-
lapsing movement the weight of the head is
with and is not opposed to the collapsing
force. - ‘A pneumatic of this construction is

90

95

particularly sensitive to variations .in pres- .

sure-and exhaust and is quite delicate and
rapid in its action. o
In the complete instrument to which these

‘improvements as above described are applied

the power to actuate the pneumatics 1s fur-
nished from a principal exhaust-bellows 110,
connected by a rod or pitman 93 with a pedal
94, and the various exhaust-chambers and
compartments. in the several chests are con-
nected with the bellows by vertical box-con-
ductors .or trunks 95, extending upward to
the required hieight at each end of the case.
One of these conductors is shown in the see-
tional view, Fig. 8, and the openings connect-
ing the compartments in the valve-chests are
indicated by dotted lines.

ey

The exhaust-chests 37 of the multiplyiae-

valve chests 21 are connected by pipes fo

commen exhaust-chests 96 97, which are in
turn connected with the conductors 95 by
pipes 08 99.

A pedal-operating lever 100, actuated by 2
pneumatic 102 through connecting-lever 103
and rod 104, is attached to the back of the
case, the connection with the exhaust-bel-
lows being made by a conductor 105 through
a valve - chamber 106, having ‘an inlet for

the atmesphere controlled by a puppet-vaive:
This valve is the counterpart of the i

pressure-inlet valves employed in the valve-
chests of the principal pneumaties.  1is op-
erated- in the same manner also through a
diaphragu: or, pufl and a tube z, connecting
the space behind the diaphragm with a con-

ico

105

110

115

IS
O

-
[N
o

130
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trollingivdfvé 3572 ina sép'arafe chést 21 at

o

the tracker-board.: By mesns of this éither.
pressure or exhaust is trahsmitted through
the conductor z, and the valve 107 is opened
or closed.

- The pedaj-operating attackiment is sectred -

to the case by an adjustable bracket 108, so
constructed as to. permit both vertical and

lateral adjustment of the pedaling-lever to"

suit'different styles or makes of pianos..

*_The key-actuating levers or strikers'5 ex-

tend horizontally from the body of the case
to'lie over and at a short distance from the

- keys, the top. of the case being carriec over.

15

20

-the whole set:to inclose them on the.top and

upon the sides. : -
The rollers for the note-sheet. are previded.
with bearings in the upper partiof the case,
and provision is made f%r operating the-sgme
to wind the sheet from one roller upon the

. other in usual manner of operating the note-

25

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 formsno part of the present in-
vention -a detailed description is considered

unnecessary.

‘ - -'1. In a mechanical musi (
pneumatic motor having exhausting-outlets

135

4o

45

50

. 55

6o

‘Having thus fullﬂjr:'desériﬁecl my invention;

“what I claim as new therein, and desire to se-

cure by Letters Patent, is— -~ . =
ical 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. - . S
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
of ‘exhaust: to accelerate ‘or retard ‘the col-

Japse of the motor. | - o o
¢ motor for musical instru--

‘3. ‘A pneumati .
ments having a plurality of exhausting-out-
lets, and means controlled by a tracker-board
and a note-sheet for opening said outlets
singly and in varying combinations of two or
more outlets. . o '
~ 4. Th 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. : :

5. In a.mechanical musical instrument, a
pneumatic motor having a plurality of ex-
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

‘tracker-board and a note-sheet.adapted to’

| uncover two or more of the said channels at
the same instant. ’ '

controlled inlet-aperture, means for actuat-

‘through the medium of a traveling note-sheet
nel for each Yalve—a,ctuating means:: S
- 7. The combinetion, with .a - pheumatic

having a valve-controlled - pressure-inlet, a-

ertures and to said pressure-inlet and means.
for antomatically controlling and actuating
said valves. . o L R
" 8: A valve-chest, for a pneumatic motor;
having a passage communicating with the at-
mosphere through a valve-controlling inlét,

rality of apertures, a pneumatically-operated
valve controlling e'aclli)

ertures, a compartment behind the pneu-
matic of each valve, a passageconnecting

Qxhaustin%-v_a]ve aecofding to the direction
in which t.
pheumatic means operated by a channel in'a:

said contrelting-valve. - - -

-of a striking device for each.key, a pneur
‘matic motor actuating the same, and means

the action thereof upon the key separately:

vices of the other keys. i

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
thereof, means connecting the motor with a

a tracker-board and note-sheet for varying
the cxhaust. . - ' o

11. The. combination with the principal
pueamatic @, 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
| a channel in a tracker-board and a mnote-

and-with an exhaust-chamber through a plu="

A5

€. In a mechanical mdsical instrument a -
preumatic motor having a plurality of valve- .

1 controlled exhaust-apertures and . 'a valve-- ..
¢ ; 0 At 70:
ing said ‘exhausting-valves and inlet-valve . .

and a tracker-board having a separate chian=
A : h a pheumatic 75 -
motor, of an exhausting and inflating passage -

plurality of exhausting-apertires; pneumat- -
1cally-actuated valves to said éxhausting-ap- -

80

of said exhausting-ap- . -

said compartment with a chamber which is .
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.
open-the other whereby the pressure Is ad-. .-
mitted'to oris cut off from the back of thé . ..

95

a controlling-valve is moved, and, .:
100
-tracker-board and a note-sheet for-actuating- ..

- -9, Inan attachment for playing a jano or.
a similar keyed instrument, the combination. .

105

controlled by a tracker -board and amnote- -
‘sheet for varying the-length of movementiof: '~
the striking device of each key to graduate .-’

110"

and independently of the corresponding de-

key-striking device, and.means operated by
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L sto -levers 10,

ic

15
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- devices, having
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sheet, for operating the auxiliary pneumatic
with relation to the printipal pneumatic, as
described, to,vary the le’ngt}h of stroke of the
striker-lever.

12. The combination with the. principal

pneumatic, a striker-lever 5
necting the lever
the pneumatic; of

and means con-
with the movable head of
the auxiliary pneumatic b,
14, means connecting the
said levers with the head of the auxiliary
bneumatic, and means actuating the prin-
cipal pneumatic and auxiliaty " pneurnatic
through the medium of separate channels in
the tracker-board and g note-sheet.

13. In & pneumatic action for an auto-
matic or méchanical musical instrument, or
player; a pneumatic motor for each of a se-
ries of the sound-producing devices of g
musical instrument; a tracker having a pla-
rality of apertures, comprising a separate
group for each sound-producing device; the
pneumatic motor having a plurality of jout-
ets with exhausting-valves; an, inlet to re-
inflate the motbr, having a valve normally
open and
when the inlet is opened.

14. In'a prheumatic action for an auto-
matic or mechanical musical instrament or
player; a pneumatic motor for each of a se-
ries of the sound- roducing devices of the in-
strument; a tracker having a plurality of
apertures, comprising a separate group for

each sound-producing device, and a perfo- |

rated music-sheet therefor,

the: pneumatic
motor for any.

oue of the sound-producing
a plarality of -exhausting-
outlets with valves therefor; an inlet-valve

norrhally opened; and means conitrolled by the -

tracker and a perforated music-siieet, for op-
ersting the exhaust-valves singly and.in vary-
ing combinations of two or more valves.

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

rality of exhaust outlet-valves: inlet means |

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

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

_ rality of exhaust-valves: an inlet inflating-

838,995

valve! said inflating-valve being held closed
by-the exhaust when ahy one or'more of the
exhaust-valves are open. ‘

- 17. A pneumatic key-motor having a.plu-
rality of exhaust outlet-valves; an inlet in-
flating-valve, normally open, and means for
closing the inflating-valve when the exhaust
is cut off, ' '
18 A pneumatic tratker; a. collapdible
. Pneumatic key-motor, having a lurality of
exhatlist ‘outlet-valves 'controlle’dp

thatic tracker; the motor normally inflated

and open to the outside air and the exhaust-.

valves closed; 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.

' 19.- A pneumatic tracker; a prteumatic
key-motor having g plurality of bxhaust out-
let-valveés controlled by a plurality of aper-
tures in the pneumatic tracker; and an in-

Mlating-valve, to act ii combination with any

means for closing all of the outlets -

‘one, or combined number of tlhe exhaust
outlet-valves. , ‘

20. A pneumatic tracker; a pneumatic
key-motor, having a plurality. of exhaust-
outlets for collapsing the motor, controlled
by a plurality of trac_ker-means;f'andyan"in—
flating-valve acting in common with one and
all of the exhaust-valves.

21. The combination with the’
preumatic, ‘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
the auxiliary pneumatic, and ' pneumatic
means adapted - to operate the principal
puneumatic and the said auxiliary pneumatic
through the medium of séparate channels in
a tracker-board and a note-sheet.

In testimony that I claim the foregoing I
have hereunto set my hand and seal.

GEORGE P. BRAND.

Witnesses:

Epwarp E. Ospory,
M. REGNER.

L. s.]

of the exhaust-valyes N
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by-a cot-,
responding number of apertures iri.the pneu-
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