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UNITED STATES PATENT OFFICL.

JOHEN A, WESER, OF NEW YORXK, N. Y,

MECHANICAL MUSICAL INSTRUMENT.

1,088,000, -

Specification of Letters Patent.

Patented Fel.. 24, 1914,

Application filed Marchv22, 1910. Serial No. 550,976.

To all whom it may concern :
Be it known that I, Jonx A. W ESER, &

borough ‘of Manhattan of the city of New
York, in the State of New York, have in-
vented certain new and useful Jmprove-
ments in Mechanical Musical Instruments,
of which the following is a specification,
reference being had to the accompanying
drawings, forming a part hereof. |
This invention relates to mechanical musi-
cal instruments the operation of which is
controlled automatically by a pevforated
music sheet, and in which the controlling
and playing mechanism is embodied in the
same casing with the musical instrument
itself, as in a player pianoc, or forms sepa-
rate and detachable mwechanism, as in a me-
chanical piano player. The invention has
been developed with particular reference to
instruments of these kinds in which provi-
sion is made for the automatic control of
the expression, as by special perforations in
the music sheet; but it will be obvious, as
this description proceeds, that some, at least,
of the features of the invention are capable
of useful application in subordination to
hand operated confrolling or regulating de-
vices and without reference to purely auto-
matic controlling devices. Tn accordance
with the invention, in two other applications
filed on April 8, 1918, Serial Nos. 758,587
and 738,588, are shown and described de-
vices which may or may not be used in con-
junction with the present improvements and
which relate respectively to an auxiliary
perforating device and an expression device
whereby the air tension in the main wind
way may be varied at the will of the oper-
ator. Again, the controlling or regulating
mechanisins are so constructed and ar anged
that their operations are initiated by small,
‘single perforations in the music shect and
likewise terminated by small, single per-
foratiens, so that the fornition in the music
sheet of long, continucus holes or of a long
series of small holes close together, is avoided
together with the weakening of the music
sheet and the interference with praper track-
ing which result from the long, continuous
holes and the series of small holes close to-
gether. The controlling or regulating mech-
anisms are also coustructed and arranged in

such manner that while the operation of
one of such mechanisms may be initiated |
£1y, 1t'1s also possible to imtiate the oper- |

ation of any group of such wechanisms at
the same time. '

Still another feature of the invention con-
sists in the provision of means whereby it
becomes possible to effect, through the eper-
ation of otherwise ordinary pneumatic con-
trolling devices, a gradual crescondo or a
gradual diminuendo, such pneumatic con-
trolling devices, especially those which vary
the position of the hammer rvesi-rail. having
acted rapidly heretofore so thal. in wholly
autematic instruments especially, it Lias not
been practicable to make the crescendo or
diminuendo so gradual as it should be.

Other features of the. invention will be
referved to and the invention will be fully
explained hereinafter with reference to (he

accompanying drawings in which it is i1lus-

trated as embodied and in which—

Figure 1 is a view in front elevation of a
player piano to which the invention is ap-
plied, the front casing being removed and
some parts, which are not necessarv to an
understanding of the present invention, be-
g omitted. Tig. 2 is a detail view illus-
trating the combination of the music shect
perforating device with the tracker board.
Fig. 3 is a detail view in section on the plane
indicated by the line 3—3 of Fig. 2, leoking
in the direction of the arrows. g, 4 i

‘2 top view of a portion of the controlling

devices shown in Fig. 1. Fig. 5 is a view
in front clevation of the parts shown in
Fig. 4. Tig. 6 is a view, partly in end ele-
vation and partly in section en the plane in-
dicated by the line 6-—6 of Fig. 5, of the
parts shown in Fig. 5. Fig. 715 a view in
section on the- plane indicated by the line
7—7 of Fig. 5. Tig. Sis a top view of an-
other part of the controlling devices. I'ig.
9 is a view in front elevation of the parts
shown in Fig. 8. Tig. 10 is a view in section
ou the plane indicated by the line 10-—10
of Fig. 8, u pipe union alvo being indicated.

Fig. 11 is a detail view in front elevation

Hlustrating the improved tempo controlling
devices. Fig. 12 is o' detail view of the 1od
shown in Fig. 11 and its conneetions. g
13 15 a view, partly in end elevation and
partly in section, on the plane indicated by
the line 13—18 of TFig. 14, of the devices
for econtrolling the movement of the hammwicr
rest rail. Fig. 14 is a view in front olevation
of the parts shown in Fig. 12 Fig. 15 is
& view in section on the plane indieaied
by the line 1515 of TFig, 18, Fig. 16 is a
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top edge view of the bellows shown in Figs.
13 and 14. Figs. 17, 18 and 19 are respec-
tively a top view, a view in front elevation
and a view in side elevation of devices for
controlling the vacuum pressure. Fig. 20
is a general, diagrammatic view indicating
the velations and connections of some of the
controlling and actaating devices. N

‘For the purpose of llustration and ex-
planation of the character of the invention,
it is shown in the drawings as embodied in
a player piano of well known type, which
hasg, in substantially usual arrangerent an
relation, as shown n Fig. 1, an outer casing

a, a supporting frame work- ', finger keys |

a*, hammers a°, & movable hammer-rest-rail
@ to vary the throw of the hammers,
main or veservoir bellows, indicated gen-
erally at a®, which may be operated by the
fent, of the performer through pedals &%,
su ‘cmentary feeder hellows o which may
oo operated by a suitable motor, indicated
at f, when the instrument is to be wholly
automatic, player pneumatics, the casing
and support of which is indicated at ¢, and
o tracker hox a, all with their usual con-
nections and  operating substantially as
sunl or as set forth in Letters Patent of
, 17pited States No. 923,225, dated June

The operation of the player pneumatics
is determined, as usual, by the cobperation
of o perforated music sheet b (Iigs. 2 and

<

i

2} monnted in the ususl manner, with a
(packer board & (see Figs. 1, 2, 3 and 20),

w2

<L tracker boavd having ports 0* connect-
1 with the player pnoumatics. The tracker
oard

oo

is also provided with ports ° by
s determined the operation of pneu-
¢ econtrolling devices, by which, n
turn, is determined the operation of various
operating devices which regulate the wind
pressure, the movement of the hammer rest
rail, the speed and dirvection of movement
of the mmsie sheet, &c., all of such operating
devices being necessary features of 2 wholly
sutomatic instrument, while some of them
ave necessary or desivable features of non-
automatic instruments, the operation of
which is al least partly under the control
of the performer, The music sheet is pro-

ded with so called side perforations for
cobperstion with the Umited number of

i
ports 5* at the ends of the tracker board
b, through which the operation of these va-
vious expression devices 18 initiated. The
conections from the additional or expres-
sion ports b will be fully explained hevein-
fter, so far as they are involved in the
sresent invention, but consideration will be
iven fivet to the means wheveby the per-
mer is enabled to make in the music
et, at will, whatever side perforations
necessary to produce any desired ef-
fects in the performance of sny composi-
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tion, whether the operation of the instru-
ment is to be wholly automatic or is to be
controlled, in part at least, by the per-

former. Such means are shown in a suit-
able and convenient form in Figs. 1, 2 and

3, in which there is shown pivoted to the
frame of the tracker box, near each’ end
thereof, & spring lever ¢ which carries a
punch ¢ by which side perforations may be
mnade in the music sheet at the will of the

performer, For facility in forming the
additional side ‘perforations, the punch ¢

is arranged to copperate with holes in the
tracker board and preferably, in ovder to
prevent the entrance into the vacuum sys-
tem of the small bits of paper punched out,
with special holes ¢%, shown in Figs. ¢ and 3.

To insure accuracy in placing the addi-
{ional side perforatioms so that they shall

register with the ports in the tracker board,

the lever is provided with a guide pin ¢* t¢
cobperate with o gage plate ¢, provided
with gage holes ¢®, /and preferably pivoted
upon the frame of the fracker box s0 thal
it may be turned up out_of the way,

shown at the left hand in Fig. 2, or 1ed,
down into operative position, as sho at
rpt :

the right hand in said figure. The
pin ¢ is longer than the punch ¢
the guide pin may be introduced inte the
cuide hole before the punch ¢ is permitted
to touch the paper.

Tt will be obvious that the combination
with the tracker box of means for making
in the music sheet additional perforations,
at the will of the performer, for the pur-
pose of regulating the expression &e. will

be of great advantage, even In connection

with controlling and actuating devices as
heretofore avianged, but in view of the
fact that through carelessuess an additional
side perforation might gsometimes  be
wrongly placed in the music sheet and of
the fact that after experiment the per-
former rmay desive to modify in some re-
spect the expression effect which he has
previously produced and in view of the de-
sirability of avoiding long openings or a
long succession of small openings close to-
gether in the music sheet and thevefore of
initiating the operation of any particular
expression device by one small perforation
and of terminating it by ancther small per-
foration, it has been found desirable; in con-
nection with the perforating means, to pro-
vide controlling devices of sach a character
that the offect of the eperation of any -of
such controlling deviees can be terminated
at any time after it is initiated, through
he proper placing of another perforation
in the mnsic sheet, or can be neutralized

immediately, before any effect 1s produced,.

throngh the placing of a perforation in or
near the same transverse live with that
which may have been wrongly placed. The
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construction and arrangement of the -con-
trolling devices which permits such results
to be secured will now be described, par-
ticular reference being had to Figs. 1, 4-10
and 20, in- which’such devices are illus-
trated. :

. The end ports %, which codperate with
the sideé perforations in the music sheet, are
connected, as usual, with the primaries of
the controlling devices, or, it may be, of the
operating devices, such' primaries being
placed with reference to their respective
secondaries in any convenient manner, be-
ing grouped separately from the secondaries
or in the same structure therewith as may be
most convenient. The first right hand hole
6% at the left hand end of the tracker board
b’, for example, is shown as connected by a
tube d’ (see Figs. 8 and 20) with a primary
@' lecated in a block &, with other primaties,
all of which have a common connection with
the vacuum system, as by a tube d*. The
primary d* is in turn connected by a tube
d** with a secondary ¢’ in a group of sec-
endaries in a cemmon block or box ¢ with a
colnmon connection ¢* to the vacuum sys-
tem. In like manner, the second hole from
the right of the same group of holes ¢ is
shown as connected Ly a tube ¢ with a
primary d** of the group d, which in turn
1s connected with another secondary of the
group ¢. The third hole of the same group
of holes 4° is shown as connected by a tube
df with a union d%, which is connected by
two separate tubes with two separate pri-
maries of the group d, so that a single per-

-foration in the music sheet may in this man-

ner be made to initiate the operation of two
operating devices. '

In order to avoid confusion no attempt
has been made in the drawings to illustrate
the connéctions, all the way through, from
all of thé holes 4® of the tracker hoard to
the respective operating devices, the opera-
tion of which is initiated through such holes,
it being obvious that suitable connections
will be made from the holes 43 to the pri-
maries ¢ and -from the primaries d to the
secondaries e. i

Bach of the secondaries ¢, in the construc--

tion shown, is made substantially like a

‘primary, the atmospheric pressure being ad-

mitted by the corresponding primary o, be-
low the diaphragm e¢?* upon which rests a
plunger 2. The latter acts upon a short
arm ¢** which projects from a pivoted valve
¢*!, pressed by a spring ¢*® against the face
of a hoard ¢*® and arranged to cover or un-
cover.a port ¢*” in such hoard so as to admit
or exclnde atmospheéric pressure to or from
a cenduit ¢ formed in the board. Tach of
the conduits ¢** is connected with an operat-
ing device as hereinafter described, sc that
the operation of such operating device is
controlled by the opening or closing of the

8

port ¢*’. The conduit ¢ may also be con-
nected with a push button or other valve

- under the control of the performer, as also

described hereinafter, so that the operation
of such operating device may be controlled
by the performer as well as automatically
by the music sheet. '
The means just deseribed provide for in-
itiating the operation of the operating de-
vices under the control of the music sheet.
The means for terminating the operation of
such devices will now bhe described. As will
be observed, the valves ¢** are-moved to open
the ports ¢*" by the secondaries ¢. The
valves ¢* are notmoved in cither divection by
springs and therefore remain in the posi-
tion to which they are moved by the sec-
ondaries-¢, with the ports ¢*” open, until they

are restored to their initial position, clgs-

ing the ports ¢*, by an independent asfer
device, the operation of which is also con-
trolled by the music eheet. Upon the board
¢®, on which the valves ¢** are mounted,
there is niso mounted a sliding bar / which
carries pins /7 to cobperate vespectively with
the valves ¢** and, through the movement of
the bar f; to restore to initial position such
of the valves ¢** as have been moved from
their initial positions by the means already
described. The bar f is connected by a link
f* with the movable member of a bellows /2,

normally expanded by a suitable spring 7,

The connection of the bellows f2 with the
vacuum system is controlled by a secondary
7%, of usual construction, shown clearly in
Fig. 7, and the secondary 7° is in turn con-
trolled by a primary f5, shown as mounted
in the box ¢ and connected with the vacuum
system.. Admission of atmospheric pres-
sure under the diaphragm of the primary
7% is contrelled by the music sheet through
one of the holes &% in the tracker boavd and
a tube f* which may form a direct conzection
between the proper hole 0% in the tracker
board and the primary f5. Therefore, when-
ever a termination perforation in the music
sheet should register with the corresponding
duct in the tracker board the operation of
the master device or hellows 7 is initiaied
and all of the valves ¢** which are out of
normal position ave immediately vosiored to
normal position, thereby terminating the op-
eration of all the operating devices which
have theretofore been in operation, that is
in operative position. 1f the perforation in
the music sheet which initiates the operation
of the bellows j* is in or near the same trans-
verse line as a perforation which othersrise
would initiate the operation of some one or
mare of the other operating devices, the op-
eration of such other operating devices will
not be initiated since the bellows or operat-
ing means f%, which restores the valves 2!
to normal position, is more powerful than
the secondaries of the box ¢ which tend to
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move the valves ¢ from normal position
Tt will, therefore, be seen that the effect of
any side perforation which may have been
wrongly placed in the music sheet is nei-

' ing a perforation for com-
he bellows f in or sub-
stantinily in line thercsrith. ’

Tn order that the valves ¢™* may also be
2 the conirol of the performer a me-
aical cennection to the slide bar f is pro-

ey 17
LA

munica

vided, ns shown in Figs. 1 and 5, the slide
b + conmecied through n link f3, bell
rod /0 with a bell crank /™

placed for operation by the

i

the passages ¢ is conuected with
- device or, it may be, through
! injon, as indicated in Ing. 5,
with fwo or more operat devices, 0
thats the operation of such devices s con-
trolled by the opening or closing of the
covesponding port ¢*7.  Obviously the oper-
ing devices, controlied in this mannez,
; ed to perform any of the
wany  different  functions whick, in in-
£ the character referred te, dre
performed either Hy pneumafic devices or
by the land of the pevformer. It is unnee-
ary, so far as the present invention is con-
ved, to sl
operating devices end thercefore it has been
attempted to show in-the present drawings
the econnections to such devices only as ave
either involved in the present imvention or
serve to illustrate clearly its operation. Tal-
ing first, for example, the connections shown
at the right hand end of the group of sec-
ondavies represented in Figs. 1, 4, 5, 6 and
20, the tubs y connected to the alr passage
¢*, shown in the right hand portion of Fig.
6, 1s connected, 2s shown in Figs. 18, 14, 1
and 20, to the chamber below the diaphragm
of u primary pneumatic ¢’ in a block g2,
whiel directly controls, in the usual manner,
a bellows ¢°, the movable member of which
is conmected by a link gt with the movable
hanmer-rest-rail of, the rest-rail being mov-
ahie toward the hammers, to veduce the
{hrow thereof, when the bellows ¢* is col-
lapsed, and moving from the hammers, to
permit them to have their full throw, when
the bellows is expanded. Tn crder that the
rovement of the vest-rail toward or from
the hammers may also be under the eonirol
of the performer, independently of the au-
tomatic operation initiated by the mugic

(74

sheet, the air passage ¢ (Fig. 0) ig also

connected, through a tube g° with a valve
¢° conveniently placed for operation by the
performer, so that, by opening such valve,
Le may admit atmospheric pressure to the
preumatic g’ “independently of “the music
sheet an< so produce the desived movement
of the rest-vail. Fach of the passages ¢*,

in fact, may be thus provided with & conzec--

< conuections to all of such:

‘when the valve A° is in normal position, and

7y

tion to means whereby the corresponding op-
erating device may be controlled hy the per-

former independently of the music sheet o,

will presently appear, by some otber do-
dependently of the music sh
¢ shown af t
Fie. 6, which operates the valve ¢
ol the port ¢ of the passage ¢ with
vhich the tube g° is connected, is itzelf con-
tvolled, throngh a tube @ by a correspond-
ing primary @ of the primary board d, as
vepresented in Fig. 20, and operation of the
peimary 4 is initiated through s connec-
tion to the eorresponding duct of the (racker
hoard by the vegistration of a p ention in
{he mmusic sheet, in the manner already de-
seribed. '

The passage shown in doited lines at the
et of e, 6 is conneeled by a tube A with
the chamber back of a diaphiagm 2/ in the
block 4% the chamber on the opposite side
ot the diaphragm being conne with the

st hand
to con-

¥

s
-

-

.
Y

wacuum system in the usual mannet. "This

Maphragm A7 is the actnaiing part of o
devico which, when bronght ubo ¢
causes the movement of the bellows

gradual and thevefore the crese or
diminuendo, effected by the com ponding
movement of the vest-rail, te be gradual,

and this device will now be deseribed, When
the pnewmatic g’ is eaused o operate, as
hereinbéfore described, the vacuunt system 1s
placed in communi wtion with the bellows
ot to collapse the samne, throneh a channel
4. shown in Fig. 13, and a channel 22, and
likewise, atmospheric pressure is achnitted
to the bellows ¢, to permit the same {o eX-
pand, when the pneumatic ¢’ is restored to
normal position, through channel 2* and
a chamber A% In the block ¢* is mounied

o3

a sliding valve A% which has in it & povt AT,

the channel 2°

which registers fully v
a port A% -which registers fully with the
channel At when the valve is in nornal po-
sition. When, however, atmospheric
sure is admitted through the tube 4
the diaphragm A" the valve A%

ie moved to
the right in Fig. 13 so that the channcls A%
and At arve partially, bus not entively, closed,
an ailjustable stop A° being provided to it
the 'movemnent of the vaive A® so that the
passages shall not be completely closed.
This partial closing of the passages i¢ and

ht so rostricts the flow of air throngh the
1

passagés, both from and to the
that the collapsing or expanding cf the bel-
lows, as the case may be, is slow, The move-
ment of the hammer-rest-rail in either di-
rection is thevefore slow and the crescendo
or diminuendo is correspondingly gradual.

The air passage to which the tube A is
connected, as above described, Is also con-

nected by o tube A% with a valve ALY con-

veniently placed for operation by the per--
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former, so that the performer may at any
time admit atmospheric pressure through
the tubes 41% and A to the chamber back of
the diaphragm 4" and so cause the movement

of thie bellows ¢* to be slow and the cres- |

cendo or diminuendo to be gradual, regard-
less of the automatic operation of the fea-
taves initiated by the music sheet.

The secondary of the group e through
which the operation of the valve A° is con-
trolled is shown in Fig. 20 as connected by
a tube d*' with the corresponding primary
and the operation of the latter is initiated
from the tracker board by a connection the
representation of which is omitted to avoid
but will be readily . understood.

g* 1s mounted a spring-pressed valve ¢ which
controls the. terminal of a tube 4. An ad-
justable stop ¢ is mounted on the movable
member of the bellows so that when the bel-
lows ¢* is nearly collapsed the valve 4 will
he opened and atmospheric pressure will
be admitted through the tube ¢ to the air
passage of the corresponding secondary of
the group ¢, as shown in Fig. 20. The. air
passage. of this secondary is also connected
by a tube ¢*'with a pneumatic #*, shown in

- dotted lines in Fig. 20, which controls the
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connection of the vacuum system with a
small bellows ¢°. 'The latter, through a suit-
able connection, such as the link 75 and lever
@', operates a valve, not shown, which con-
trols the connection of the strong wind or
high pressure bellows with the main wind-
way, as set forth in the Letters Patent of
the Ulnited States. above mentioned No.
928,225, so that when the hammer-rest-rail
has been moved toward the hammers to re-
strict their throw to the fullest extent to
which it is desirable to restrict the throw of
the hammers, a further diminuendo ig eof-
fected by shutting off the strong wind or
high pressure and permitting the further

operation of the player pneumatics by the

wealk wind or low pressure.

 The admission of air-through the tube
to the controlling pneumatic 4+ may be
itself controlled from the music- sheet

-through the corresponding valve ¢** and its

secondary and primary, as_ will be under-
stood without further explanation.

In Fig. 20 two other connections from air
passages controlled by secondaries of the
group ¢ are shown. One of such connec-
tions, the tube %, is shown as leading to a
pneumatic &’ (see Figs. 11 and 20), which
controls a small bellows - %2, connected as
usual with the vacuum: system. The other

is shown as connected by a tube * with a
pneumatic %* which controls an oppositely
placed bellows %°. “The ¥ovable members
of the two bellows are confieetéd by a link 79,
which has a pin %7 standing between two
springs /%3, the function of which is to re-

turn the movable members of the two bel-
lows and the part which is moved by tham

to normal position after they have been -

shifted from their normal position by the
collapsing of one or the other of the bellows.
A stationary pin %° between the two springs
prevents movement of either of the (wo
springs toward the other beyond its normal
position. Admission of atmospheric pres-
sure to the tubes 2 and %% is controlled by
their respective valves ¢*¢ which in turn are
controlled through the corresponding see-
ondaries ¢ and primaries d from the tracker
board, the connection between one of the
secondaries ¢ and its corresponding primary
being indicated at ¢ in Fig. 20.

The movable member of one of the bel-
lows 72 or #° has an arm 4 which engages
a rod %A in such manner as to move Lhe

‘same in one direction or the other according

to the movement of the operating bellows.
The rod & is adjustably connected, through
a set serew 4% and a block 5% with the
tempe controiling rod 4, the finger 4% of
the latter entering the block A% ag clearly
shown in Figs. 11 and 12. The tempo rod
k'* is connected in the usual manner with
the tempo controlling valve, being shown
as s0 connected through a lever 2%, a verti-
cal rock shaft %%, a bell erank %%, a rod or
wire & and a bell-crank %%° with the con-
trolling valve indicated at % (see Fig. 1).
Relative adjustment of the rods & and
At permits the standard tempo at which the
composition is to be performed to be deter-
mined by the performer, while variations of
the tempo can be effected automatically from
the music sheet through the operation of the
bellows %2 and %% Tt will be understood
that one of the bellows expands as the other
collapses through connection thereof with
the vacuum system and that as soon as con-

nection of the vacunm system %o one or the’

other of the bellows %2, %, is cut off, the
springs [* restore the normal tempo.

Still anether operating device is shown in
the drawings as adapted to be controlled
through the codperation of the side perfora-
tions of the music sheet with the supple-
mentary heles in the tracker board, this de-
vice being adapted to control the air pres-
sure through opening of the bleed valve
opening and the admission of air info the
wind-way between the motor operated bel-
lows and the main or reservoir bellows. as
described in said Letters Patent No. 023.223,
with a consequent reduction of the vacunm
pressure, the opening of such bleed valive
to a greater or less extent, admitting more
or less air into the wind-way and therefore
reducing more or less the vacuum which
would otherwise be produced in the main or
reservoir bellows by the continued action of
the motor operated bellows, The device and
its connections are shown particularly in
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Figs. 1, 17, 18, 19 and 20.

The bleed valve,
indicated at m 1n

Figs. 1, 18 and 20, has
connected to it a rod =’ which has fixed
upon it a series of buttons m* and a button
m®. With each of the buttons m® codper-

~ ates one of a correspending series of bellows
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mr, m,m® and m’. These several bellows
are adapted, wheh they are collapsed, fo
pull down the rod m' and therefore t¢ open
the blesd valve m to different degrees.
With the button m? cobperates a master bel-
lows m® which 1ifts the rod m’ and restores
the valve m to its normal or closed position
after it has been moved by any one of the
ceries of bellows. Each of the bellows m?,
mF, mS, m and m® is eontrolled by a corre-
“sponding secondary m° and each of such
secondaries #?° is in turn controlled through
a tube mi° by a corresponding primary 7l
The operation of each of the latter is initi-

ated through a corresponding tube m*?, by

the registration of one of the side perfora-
fions of the music sheet with one of the cor-
responding holes in the tracker board.
TReference has been made hereinbefore o
the possibility of initiating the operation of
any group or combination of controlling or
regulating mechanisms, means whereby the
operation of any one of such mechanisms,
singly, may be initiated through the move-
ment of one or any of the valves ¢* having
been described. In Figs 1, 4, 5, 6 and 20
are also shown. the means first above re-
ferred to whereby the operation of any group
or combination of such mechanisms raay be
initiated without interfering with the initia-
tion of the operation of each mechanism
singly. - On the board ¢* is mounted an op-
erating bellows 7, the connection of which
with the vacuum system is controlled, in the
construction shown, through a secondary 2/
connected by a tube »? with the primary
board d, from which suitable connection is
made in/the usual manner to one of the side

perforatfons- of the tracker board. The
movable member of the bellows n is con-
nected by a link »® with a sliding bar nt
mounted in a suitable guide-way in the
board ¢*¢ and provided with pins as n%, stit-
ably placed for codperation with such of the
valves ¢* as it is desired to operate in a
* group or in combination. The passage of a
properly placed perforation in the music
sheet over the tracker board will therefore
‘initiate the operation of the bellows n and
the movement of the desired group of valves
¢ and-therefore the operation of the desired
group of controlling or regulating mecha-
nisms. It will be obvious that the pins «°
may be placed in the bar »* as desired and

also that other similar bars n* and operating

hellows » may be provided if it be desired to’

provide for the operation of a plurality of
groups or combinations. :

"The operation of each of the several de- |
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vices which are either involved in the inven-
tion or serve as illustrations of its applica-
tion, has been fully explained in connection
with the description of the construetion and
arrangement thereof aund no further ox-
planation is necessary.

Tt will be understood that various other
devices, the functions of which are well un-
derstood in the art to which this invention
relates, might be operated or the operation
thereof might be controlled o inttiated
through the means which. have been de-
seribed in detail herein, or throngh similar
means, and that the invention is not limited
in its’ application tb the particulir deviees
which have been described herein nov to the
details of construction and arrangement of
the various parts, devices and mechanisras
which are involved in the invention.

T claim as my invention:

1. In a mechanical musical instrument,
the combination of a series of operating de-
vices, a series of controlling devices severaily
connected therewith, a master controlling
device relatively more powerful than the
series of controlling devices, means whereby
the controlling devices of said series are re-
turned to normal position by the operation

_of the master controlling device, means to

initiate the operation of said: gontrolling de-
vices singly, independent meang to initiate
the operation of a group of said contratling
devices, and meaus to initiate the operation
of the master controlling device. '

9. In s mechanical mnsical instrument,
the combination of 5 series of valves, a series
of pneumatic devices to shift said valves
severally in one direction, a bellows and
operative connections for shifting a group
of said valves in the same direction and de-
vices for initiating automatically the opera-
tion of said preumatic devices and of gad
bellows. :

3. In & mechanical musical instrument,

the combination of a series of valves, a series

of pneumatic devices to shift said valves
severally in one direction, a bellows and
operative connections for shifting a group
of said valves in the same direction, a bel-
lows and operative connections for shifting
all of said valves in the opposite direction,
and devices for initiating fhe operation of
said pneumatic devices and of said bellows.

4. In a mechanical musical instrument,
the combination of a movable rest rail, an
operating bellows, means to restrict at will
the entranceé or exit of air to or from said
bellows, a tracker hoard and pneumatic de-
vices connected with the tracker board and
adapted to control the ope aation of said
meansi

5. T o mochaaical musical instrament,
the combination of a movable rest rail, an
operating bellows, a valve to restriet the en-

trance or exit of air to or from said bellows,
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.a pneumatic device to actuate said valve and
automatic ‘means to initiate the action of

6. In a mechanical musical instrument,
the combination of a movable rest rail, an
operating bellows, a valve to restrict the en-
trance or exit of air to or from said bellows,
a pneumatic device to actuate said valve,
automatic means to initiate the action of
said pneumatic device, and an independent
hand operated valve and connections to said
‘preumatic device, whereby the action of the
first named valve may be initiated auto-
matically or by hand.

7. In a mechanical musical instrument,
the combination of a movable rest rail, an
operating bellows connected with the vacu-
um system, a pneumatic device for control-
ling the connection between the bellows and
the vacuum system, a valve to restrict the
connection between the bellows and the vacu-
um system, and an independent pneumatic
device for shifting said valve.

8. In a mechanical musical instrument,

the combination of a movable rest rail, an

operating bellows connected with the vacu-
um system, a pneumatic device for control-
ling the connection between the bellows and
the vacuum system, a valve to restrict the
connection between the bellows and the vacu-
um system, an independent pneumatic de-
vice for shifting said valve, independent
pneumatic controlling devices for said pneu-
matic devices and auntomatic means to ini-
tiate the action of said controlling devices.

9. In « mechanical musical instrument,
the combination of a movable rest rail, an
operating bellows connected with the vacu-
um system, a pneumatic device for control-
ling the connecticn between the bellows and
the vacuum system, a valve to restrict the
connection between the bellows and the vacn-
um system, an independent pneumatic de-
vice for shifting said valve, independent
pneumatic controlling devices for said pneu-
matie devices and a tracker board and con-
hections therefrom to said pneumatic con-
trolling devices to initiate the action thereof.

10. In a mechanical musical instrument,
the combination of a vacuum system, a mov-
able hammer-rest-rail, an operating bellows
operatively connected with said rest-rail and
itself connected with the vacuum system, a
valve to control the vacuum pressure in the
vacuum system, a pneumatic controlling de-
vice for said valve, a pneumatic controlling
device for said operating bellows, a valve
controlling the admission of air to said last
named controlling device, and means con-
trolled by the movable member of said bel-
lows to shift said last named valve, whereby
when the rest-rail has been moved to a given
point the same expression effect is continued
by control of the vacuum pressure.

This specification signed and witnessed

“this 21st day of March A. D., 1910.

: JOHN A. WESER.
" Signed in the presence of—

Conrap Harris,

W. H. KrarIiNG.
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