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- declare the following to be a
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5o the claims at the end of this specification.
In the drawings, Figure 1 is a' cross-sec-
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1o «ll whom it may CONCEFTy: -
Be it known that I, Joux J. HeaLy, of

- Monroe, in the county of Monroe and State

of New York, have invented certain new and
usetul Improvements in Pneumatically-Op-
erated Musical Instruments ; and I do hereby
full, .clear, and
exact description of the same, reference be-
ing had to the accompanying drawings,
forming a part of this

My present invention-relates to wind in-
struments, and -particularly to that class
known as ‘““automatic prano-players,” which,
in addition to the usual piano mechanism—.
such as the strings, keys, and dampers—em-
body pneumatic-operating devices the move-

ment of which is controlled by a music-sheet

traveling over a tracker-board, sald sheet be-
ing provided with perforations whereby the

passages in the tracker-board will be opened

or closed to vent certain of the pneumatic
devices and cause the operation of a particu-
lar kev or keys and the sounding of their re-
spective notes. - |

an’ improved form of pneumatic
device by _
given note or set of notes may be modulated

~operating

note ap-

oe
to be given an independent expression with-
out aitecting those notes caused to he sound-
e’ by perforations preceding or succeeding
that perforation representing the accented
note. | | | |

- My invention also comprehends an ar-.

rangement of valves controlling the supply
of air to the motor, whereby the rerolling or
rewinding of the music-sheet may be accom-
plished easily and quickly,
arranged for conjomt operation with those
controlling the supply of air to the pneumatic

devices, enabling the latter to be automat.

1cally shut off during the rerolling operation.
* Tothese and other ends my invention con-
sists in certain improvements and combina-
tion of parts, all as will be fully set forth in

tional view of o piano-breast, showing the
keys, the pneumatics for operating them,

and the tracker-board. Fig, 2 is o similar |

specifieation, and to
the reference-numerals marked thereon.

means of which the expression of a

said valves being

3 |

| partly in
of Fig. 5.

o - .| tudinally of the valve-chest,
My invention has for its object to provide

Fig. 13 is a detail sectional view

‘'sald chest.
| View illustrating the connection
from a minimum touch to a forte effect and’
~wiich will also allow a particular

~pearing in a modulated or softened passa

‘primary valves and the devices

ably constructed of metal
form a rest for the bed of keys or manuals.3
|..and. also to hold the devices

———

view, on a reduced scale, taken on tke line 2%
2” of Fig. 5. Fig. 3 is a top plan view of one-

- 55

half of the piano-breast, the top of the casing

being omitted. Fig. 4 is a similar view in
section, showing the su
cated beneath the kev-bed. Fig. 5is a front
elevation of

which the bellows are mounted, showing por-

I tions of the wind-trunks in section and the

valves therein. TFig. 6 is a top plan view
section and taken on the line 6% §*
- Fig. 7 is a longitudinal sectional
view on the line 7* 7* of Fig. 5. Fig. 8 is a
front elevation showing .one end of the di-

pporting-frame Jo-

6o

the support or division-board on

375

vision-board with the wind-trunks and other,

parts removed to better illustrate its internal
construction. Figs. 9 and 10 are vertical
sectional views onthe lines 9% 9% and 10> 10%,
respectively, of Fig. 5. Fig. 11 is a hori-
zontal sectional view through one of the
wind-trunks, showing the arrangemeént of the
valves therein. Fig. 12 is a similar view of
the valve-box "in the motor wind-trunk.

taken Jongi-

nection with the wind-trunk and the means
for causing an equal distribution of the air in
- Kig. 14 is a detached perspective
W1 of the sup-
plemental expression-valve with the tracker-

‘board and .its manual controlling - valve,

Fig. 15 is a detail

! perspective view of the
clamping

device emploved for locking in

place the member comprising the wind-chest,

Fig. 16 is a detail front elevation of the
member supporting the tracker-board and
for securing
it 1n the piano-casing. Fig. 17 1s a view

showing its con-

70
75

fife

83

o

similar to Kig. 13, showing in a different form -

the connection of the wind-trunk with the

valve-chest.

Similar reference-numerals in the several

figures indicate similar parts.

. L] ]

In illustrating my invention I have pshd;wn
1t applied to an upright pianoforte arranged
within a casing comprising -the sides 1, "be-

tween which 1s supported a frame 2, prefer-
and adapted to

latter. . As the remaining portions of the
piano-action may be of the usual or any pre-
ferred form of construction, special illustra-
tion and déscription thereof in this instance

95

I0Q

for operating the
’w 5
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20

cohirolied by air In-a wind-chiest 11, and a
dipahragm 102, covering a passage 107, open-

=

will be unnecessary, it being understood that
the depression of a key will cause the corre-
sponding note te. be sounded in the usual
manner. e -
"The operating mechanism for manipulat-
ing the F Y-
neumatics 3%, arranged beneath the key-

ed 1n-horizontal rows and vertical tiers and-
- connected, by means of jacks 4, to the ends of

levers 5, the forward ends of which projeet

over a laterally-extending end of alfodp orfin-
ger 6, depending from the forward end of |
- eaeh of the respective keys. The operation

ofeach of the bellowsis governed by a second-
ary valve 7, regulating the flow of air from
the bellows to the wind-chest 8, from which

the air 1s exhausted through a wind-trunk,

‘such as 50 or 51, Fig. 5, as will be further de-
~ scribed.

valve -i]s coverned by a primary valve 10,

ing at the tracker-board 12, and with which

20

the perforationg in the musiec-sheet 13 co-
operate as said sheet is unwound from the

spool or helder 14.anto the winding spool or
reel 15. Tl
‘11 1s exhausted through one or more pipes or

The air in the primary wind-chest

wind-trunks 9 and each primary valve 10
beinig notmally in # position to open the con-
trolling-passage 72 leadhinig from it to the sec-

ondary valve mthe wind-chest 8 its respective
secondary vaive will be allowed to rest ir po-

- sition fo normally disi nnpect its key-pneu-

35

45

55

o6¢

tion, all of whic _
detall. The primary valve-chest is provided |
in g horizontally-extendhng membetr A, .on-
whith the trackér-board and eobdperating
parts are arranged centrally; the passsges

| thmugﬁl

natic or bellows 3 from the sscondary wind-
chest-8. The operation of said primary and
secondary valves and. passages by which

they are connected, vespeetively, to the

tracker-board and the key-puesumatics or

‘pellows are itustreted fully i my pending
apphication, Herial No. 136,530, and as their

ecnstruetion 1s well understood they do not
réqurre rurther ilustration or deseription to

-eneble those skilled in the art to readily un-
derstand the operation of the codperating

parts embodying the features of ‘my inven-
wilt be deseribed more

connecting the primary and secondary valves
leading

which 18 removable with. the primary valve-
chest member. In order to facilitate the
removal of the latter, I provide clamping de-
vides for securing it in place; consisting of

dogs having ~utwardly-extending arms 16,

earrying sev-screws. 17, adapted to bear

against the top of the valve-chest membér

af 1ts ends, ms shown in Figs. 15 and 186.
The outer 2nd of each dog extends down-
wardly and projects ﬂll"ﬁugﬁl and engages in

teys consists of the bellows or key- :

around . the ends of the key-bed |
«divided headers B, oné portion of-

o

by div |
“ary valves transversely by #n immtermediate

shown:.

850,366

edge of said plate being engaged by the notch
19, which receives the upward and outward

thrust when the serew 17 is set up.

Extending {ransversely of the'pianoncasiﬁfg' ~

betweeri the sides 1 thereof and beneath the

bankof key-pneumatics isarranged a support

in the form of ‘a board 20, which rests at the
“ends of 1t8 bottom edge upon lugs 21 and en-

gages the supports or brackets 22 at its rear

side, as shown 1n Fig. 2, an arrangement
“which permits the board to be revolved for- -
wardly and removed when the front panel 23
of the casing 1s
nially held in p
-tween the wind-trunks and other devices sup-
ported thereon, which for eonvenience 'n as-
sembling the parts are made readily detach-
, able, as will be further described. =~
The movement of the secondarv |-

f)ipened , sa1d board being nor-
a¢e by the connections be-

At the rear side of the diviston:=board are
arranged the two feeder or pumping bellows
24 and 24* and mam bellows 25 and 252, all
of which are connected by an internal passage

26 in the division-beard. One-half of this
assage 15 shown It dotted lines mx Fig. 8,

E‘om which, 1t will be seen, communication
is had with the mair: bellows through aper-
tures 30, whieh are open, while stmilar pas-

sages 31, opening into feeder-bellows, are

closed by flap-valves 32, whieh operate alter-
nately with the sinular valves 33, arranged

over openings 34 in the movable back boards

350f the feeder-bellows. The latterare opened
outwardly by springs 36 and are collapsed by
the operation of pumping-pedals 37. This
passage 26 constitules a common wmd-trunk
from which branches lead to the key-pneu-

matics, there being one branch for each

oroup mto which said pneumsatics are’ di-

vided. In the present instance two groups.
“are shown, one including the devices for op-

0

75

90

95

100

105

erating those keys at the bass side of the in-

strument and the other 'g'muﬁ the correspond-.
| Ing pneumatic deviées at t

s at the treble side of
the _(fmﬂ@, salt grouping being accomphished
tviding the wind-chest 8 of the seeond-

artition 38, as shown in Fig 13. In this
hgure I have also illustrated means for equal-

izing the air-pressure throughout the length

of the wind-chest. Fo accomplish this ob-

ject; I arrange in the chest & diaphragm or

partition iz , provided with perforations z; as
xS 1,
the wind-trunk entrance 150 and the valves
i the wind-chest, 1 will be seent that the air-
pressure 1s distributed, so that the more re-
mote valves will respond as quickly as those
adjacent the wind-trunk. This same effect

! might be produced bv increasing the number

of wind-trunk branches 50 and 51 snd lead-

ing each of them into the respective divisions

of the wind-chest at various points, as shown
in g, 17. o '
For each branch wing-trunk the division-

is partition is located between

FIO

115

120

125

63 resr ol 4 plate 18 on the sids of the casing, the | board 20 is provided with an aperture 39, 130
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opening into the passage 2 ‘?6 above which is a | sion-board 20 and remova,ble therewith is a
motor device comprising bellows 81 and a

S 198,

1 G

L5

similar aperture 40, communicating with the
laterally- e\tendmg passage 41, terminating
In an opening 42.
division-board and embracing the apertures
39 and 40 are wind-trunk hoxes 43 and 432
5 and 11, divided horizontally by a
Dartltlon 44, which contains apertures cou-
trolled by smtable valve devices governing
the f

secondary wind-chest 8.

In the present n-

‘stance the treble and bass chambers of the
secondary wind-chest are connected, respec--
tively, by trunks 50 and 51 with their corre-
sponding apertures 42, said chambers -and

.....

" trunks, the passages 41, ‘the boxes 43 432, and

the passaﬂe 26 b()ﬁbtltlltlllﬂ" the whole wind-

* trunk, the air ' the separate wind-trunks
~and main bellows being equalized through

20

30

B V)
<N

4.0

the passage 26.

The box 43, forming part of thie bass wind- |

trunk, is plmflded with an aperture 52, the
area of which may be adjusted by a set-screw
53, Fig. 11, to permit the mmimum amount

of air to be exh&u%ted which will operate the
key-pneumatics to strike a note with the
This aperture .
‘mayv be entirely closed by a valve-head 54,
“which also cooperates with an aperture 55
the sides of which converge toward the end

minimum . or softest touch.

farthest away from the aperture 52, while 1ts
proximate end is located at such a pomt that
the valve-head 54 will not begin to cover it
until said head has entirely uncovered the ap-
erture 52. By this means the expression of
any given set of notes may be modulated
from forte to mezzo forte or pianissimo by

the a,}l)erture 55. These correspordmg parts

are also to be found in the box 43% in the:

-treble wind-trunk, and in Figs.'5 and 11 *hey

45

are shown particularly and indicated by the

following reference-numerals: 52*, 542, and
55%.

treble and.bass, I connect the corresponding
valve-heads 54 and 54* by a rod 57, the cen-

tral section 58 of which -is for convenience

55

made removable.. At one 31de of the instru-

‘ment the connectmn*—rod 57 is attached to a

lever 65, joined to -a link 66, attached to a

lever 67 on the rock-shaft 68, which is oscil-

lated by a lonﬂ1tud1nallv-movable rod 69,
having at its end a suitable knob or ha,ndle

70, located at the center of the piano, the
movement of which either to the richt or left

~will open or close the apertures 53 and 522

60

and will also graduate the size of the aper-
tures 55 552, said apertures 52 dnd 55 in each

“of the hoxes being arranged relatively, so

65

that the valve—headw 54 and 542 therein wﬂl

open their respective apertures 52 52> be-

fore commencing to close the apertures 55 552.
Mounted on ‘the forward sides of the civi-

Secured to the face of the |

ow of air from the main bellows to the'

Inasmuch as the general expremlon |
given to the notes in a particular passage of
- 1nusic is ordinarily accented alik€ in both the

moving the valve-head 54 to open and close |

_'thmugn an aperture 88.

'drwmo'-shaft 82, on which is mounted a

sprocket wheel 83 connected by any suitable
form of driving cmmectlon 84 to the w mnding-
spool 15, as will be understood. The air for

_opemtmg the motor is exhausted through a

tube or passage 85, leading from the upper

compartment of the wind-trunk box 86 above:
the partition 87, the chamber beneatlr the

latter -being connected to the passage 26
‘The partition 87 1¢
provided with a graduated aperture 89, and

cobperating therewith is a valve-head 90 to
which is connected arod 91, attacned to a Te-
ver 92, joined by the link 03 to the-lever 94

on the rock-shaft 95, to which 1s also connect-
| ed the Tod 96, carrwn

lateral ad; ustment of the knob 97 the valve-

the knob 97. By a

head may be shifted to regulate the volume

of air in the motor wind- tmnh and control

the speed of the motor, thereby establishing

the tempo in which the ‘musical selection or a

particular portion thereof is rendered, which

1s determined by the speed or.rate of travel of

the music-sheet over=tlie tracker-board as it
is wound from the spool 14 onto the reel 15.

It 1s the desideratum to rewind the musie-
sheet onto the spool 14 after the completion

-of the

musical section with a greater
amount of speed than that at which it travels
when wound onto the reel 15, and I therefore

provide a spefclal aperture 99 in the partltlon_

87 of the motor wind-trunk box 86, wnich
when opened will permit air to be exh austed
more freely to' operate the motor at a high
rate of speed. The aperture 99 is normallv

" |

70

75

80-' |

Q0

100

closed by a valve-head 100. In order to pre-

vent the operation of the ls‘:ey-pneumatlcs

and other devices during the rewinding op-

| hnk 104 5 to an arm 106 on a 1ock—mait 107,
which is attached a rod 108, baving at 1ts -
1 inner extremity & knob or handle 109.

apertures 52 52*.

passage simultaneously with the movement
of the valve-heads to close the passage in the

3,

105

{ eration, I provide in each of the boxes 4 43 432
-_ va,lve-heads 101 1012, which codperate, re-
- spectwelv with the apertures 55 55¢ to close

them, said heads being located at one side of

the valve-heads 54 54* and connected by a

rod 102, comprising a removable section 60,

1.so that when adjusted laterally in one direc—

110

tion by a movement of the rod they will en-

gage the valve-heads 54 54* and move the

latter into their normal position, closing the
The opening of the motor-

wind-trunks of the various pneumatic de-
vices 1s accomplished by connecting the

valve-head 100 to +he section 60 of the rod

102 by means of tne arm 103 and a short rod
104, as shown particularly in Fig. 12.

120

The

]ont‘rltudmai imovement of the eonnectmfr—--.

rod 102 is caused by the rocking movement
of a pivoted lever 104#, which is ]omed by a

OG(_:&bl(}lla.HV 1t 18 deblmblo to mcrease the

o

125 .

130



I provide eacn of the branch wind-trunks 50

IC

20

26

<

force with which a particular note 1s sound-
ed, so that if toe note appears in a-forte pas-
sage 1t may be given a double forte expres-
sion, or i tne note appears in a passage re-
quired to be played softly or witih a planis-

simo effect said note may be produced with

tae ordinary forte expression, and to tihis end
51, leading to each group-of key-pneumaties,
with a By-pass valve wnich may be used sep-
arately or in conjunction with either of the
valves controiing the-apertures 52 or 55.
This additional expression is obtained by
controlling tue flow of air tarougi apertures
110, located 1n tae partitions 44 of tie wind-
trunk boxes 43 and 432 by the valve-heads

111, carried on arms 112, waleh are normaliv |

held m tae closed position by springs 113.
At tne outer end of each arm 1s a disk 114,
against walch engages a large pufl or flexibie
diaparagm 115, saxd puft or diaparagm being
normally collapsed, as shown in Fig. 5, and
expanded by tie admission of air to ifs inner
ide tarouga tie passage 116, leading from
trie tracker-board and passing through a'sec-
ondary valve 117 and a primary valve 118
an arrangement wiie) permits the size of the
passage to be proportionately increased as it

leads Irom one valve to the other and from

30

tre secondary valve to the upper side of the-

diaparagm, woereby the necessary volume of
air 15 admitted freely taereto, permitting tie

Cdiaparagm to respond withv alacrity when-

35

ever the passage 116 1s vented. It will also

be noted t.:at tie puff is located on tiie side

ol the parlition adjacent the bellows or on

the lugn-tension side, where tize pressure of

~the air 1s constantly exerting a foree to oper-

40

45

ate 1t, causing said valve to move Instanta- |

neously wien 1ts operation is required.  In-
dependent manual conirol of the valve-head
111 15 obtaimed by extending a separate
branch passage 119 from tne primary valve
118 to tae centerof the front rail of tne piano-

breast, as shown in Ifig. 14, where it may be
vented by the operation of a small lever 120;

with which engages a button 121, adapted to

" be depressed by the operator’s finger.

<o

o 1 8
o

cated m each of the wind-trunks, the forego-

ing description will be considered as applying
to that valve controlling the admission of
alr to the group of valves at the treble side of

the mstrument, and it will be understood
tizat tie corresponding group of notes at tie

~bass side of tire instrument mayv be stmiarly
the depressing of the button

controlled by th
122, (Stownin Fig. 4.) .
It will be noticed that the various valves

I have desecribed control the operation of tie.

various ‘pneumatics by regulating the vol-

ume of air exhausted. from the secondary

wind-chests 8 and that the primary wind-
chest 18 connected by the pipes or wind-
trunks 9 independently with the passage 26,

now be readily understood.

dle

‘apertures 55558,
seen, opens the apertures 52 52° so that if,

_ y the operator’s - ! perchance, the valve-heads are adjusted to
As tie devices just described are. duph- {
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so that the tension or pressure of.the air

therein 1s unaffected. This is an advantage
1n a device of t.:1s eharacter, because the ac-
tion of the primary valves is always uniform,
and subsequent operation of tieir respective
secondary valves Is 1n no wise weakened or
accelerated by te reduction or increase of
the pressure ol air in the other wind-ciests.
Furtier, by tiis arrangement, whereby the
alr 1n ti.e primary wind-caest is always at-

tenuated to a desired degree, the primary

and secondary valves will always respond
whenever toe formeris vented at the tracker-

board, wiile te operating force of the key-

pneumatics may be varied from tie maxi-
mumn to tie minimum by reguiating tie air
in the secondary wind-citest to different de-

grees of pressure.

Tre operation of the various valves will
Toe musie-

sueet contained on t.e spool 14 Laving been

connected td tiie spool or reel 15, ti.e opera-
tor first sets t.e devices in a playing position
by closing tie aperture 99 and opening the
apertures 55 55* by moving t-e knob or san-

109 1n the direction indicated by tie
arrow 1n Fig. 4. A pumping action on ihe
ieeder-bellows 24 and 24 will then exiiaust

ti-e air from and collapse ti:e main bellows 25

and 25°. If the operator now moves the
knop or Landle 97, ne will adjust trhe valve-
ead 90, opening to a greater or less degree
the aperture 89, -thus regulating the volume
ol air permitted to pass to the motor 81 to

control.tiie speed thereof, and consequently

‘govern the rate of travel of the music-siieet

over tne tracker-board, so that the time or
movement of tre musical selection, or any
part tiereol, may be varied from andante to
atllegro. " The apertures 55 55* now being
opened to tiveir fullest extent will cause all of
tiie notes to be given a forte expression, and
if 1t 15 desired to modulate their tone the op-
erator adjusts the kneob or handle 70 to move
the valve-heads 54 542 over their respective
This movement, it will be

entirely close the larger apertures the play-

1ng of the notes will not be discontinued, but

they will continue to be sounded witih the
minimum touch. |

Wien a passage is being played softly and
1t 1s desired to accent a particular note— for
mstance, a treble nofe—an aperture may be
provided in the music-sheet which will open
the passage 116, or the latter may be vented

by tihe operator depressing the button 121.

Tiie adnussion of air by either means’ will,
however, cause the successive movement of
the valves 118 117 and the subsequent infla-
tion of the pufl or diaphragm i15 and the
opening of tie aperture 110. _

The revolling of the music-sheet is accom-
plished 1n tlie usual manner, the motor de-
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vice rotating in but one direction, while suit- |

able cluteh devices (not ehown) are em-

ployed for alternately driving the spools 14
and 15.

engagement with the spools 14, the eperetm
1s simply required to adjust the knob or han-

dle 109 in a direction opposive to that before |-

described to close the apertures 52, 55, 528

and 55* and open the aperture 99, thus gwmw

10

full vent to the pipe 85 and perm],ttmﬂ' the

‘motor to operate at full speed when all the

other pneumatic devices are shut off.
“A musical instrument embodying my in-
vention is simple in construction, the parts

are eemFect and 1n case of repair they may

be readily removed from the casing, while the
arrangement of the valves I have deseﬂbed

~increases the accomplishments of the various

20

mechanical features of the instrument and

‘permits a manual operation of the keys to be

imitated and the most difficult technique re-

. produced with great accuracy.

30

35

1 claim as my invention—
1. In a wind 1ostrument, the comblna,tlon

—Wlth keys, key—pneumetwe a feeder-bellows

and a main bellows, of a wind-trunk connect-
ing the latter and the key-pneumatics, con-
trolling devices interposed therein comprising

a seat hevmﬂ* an opening and avalve-head

cooperetmw therewwh said seat being pro-

vided with an a,perture to be opened “when
the valve-head is operated to close the first-
mentioned opening.

2. In a wind instruient, the combination

with keys, key—pneumetme a feeder-bellows
and a main bellows, of a w- ind-trunk connect-

“ing the latter and the key-pneumatics, con-

40

trolling devices interposed therein compris-

Ing & seat having an aperture and arelatively
larger opening, & valve-head codperating al-

ternately with the aperture and opening and |

means for operating the head.

45

3.. In a wind mstrument the combmetmn

Vlth keys; key—peeumetws a teeder-bellows
and a main.bellows, of a wind-trunk connect-

ing the latter and the key-pneumatics, con-

' trollmo devices nterposed therein compris-

Ing a seat having an aperture and a relatively

- ]arger opening which is oraduated smaller at

53

one end than at the other, a valve-head co-
operating with said seet—-openmos to close -
them alternately, and means for operating -

~ the head.

55

~and a main bellows, of a wind-trunk connect-
g the latter and the key-pneumatics, con- |

g a seat having an aperture, a relatively

60

4. In a wind mstrument the comblnatmli

with keys, key-—pneumetles a Teeder-bellows

thlhllU‘ devices interposed therein compris-

lax, ger opening gmdueted smaller toward the

end farthest away from the aperture and g

sliding valve-head codperating alternately
with smd seet-oPenmgs and means for oper-

'. atmg 1t.

65

. In 8 mml metrument tho combmetmn

‘The clutch devices then being set n |

- with keys, key-—pneumetlcs

..5

with keys, key-pneumatics, a feeder—bellows

| and a main bellows, of a wind-trunk connect-
ing the latter and the key-pneumatics, con-

trolling devices interposed theremn compris-
Ing a “seat. having two apertures therein,
means for ed]ustmg the area of one of them

a sliding valve-head adapted to close. said

'_a,perturee and devices for operating it into

alternate engagement with them.
6. In'a wind instrument, the combination

and a main bellows, of a wmd-brunk connect-

ing the latter and the key-pneumatics, con-

trolhng devices interposed therein compris-
ing a seat having two apertures, one of them
ef a size to permit the minimuim amount of

I air to pass required to operate the key—pneu-
‘matics and the other of a size to permif a
larger amount of air to pass to said bellows, a

valve-head codperating with said epertures
end means for operating it.

70

/5

feeder-bellows -

30

In a wind mstrument, the combination

Wlth keys, key-pneumetlce a feeder-bellows

and a main bellows, of a Wmd—trunk connect-

ing the latter and the key-pneumatics, con-
trelhnﬂ* devices interposed therein compris-
Ing a Seet having two apertures, one of them

90

of a size to permit the minimum amount of -

air to pass required to operate the key-pneu-
matics and the other of a size to permit the

‘maximum amount of air to pass to said bel-
lows, a valve-head codperating with both

epertures and arranged to open the mini-
muin passage as 1t commences closing the
maximum passage and means for operatme

the head.

05

100

8. In a wind mstrument the combmatwn |

with keys, key—pneumetwe a feeder-bellows
and a main bellows, of a wind-trunk connect-

ing the latter and the key-pneumatics, con-
'trolhng devices interposed therein compris-
ing a seat having two apertures, one of them

of a size to permit the minimum amount of

“alr to pass required to operate the key-pneu-—'

matics and the other of a size to permit a
larger amount of air to pass to said bellows,

10§

& 110

said last-mentioned aperture being gredu-' '

ated smaller toward one end, a valve-head

normally closing the smaller aperture and co-
operating with the larger aperture to vary
the size thereof and means for eperetmg the

valve-head.

II-S.

0. In a Wmd 111e1rume11t the cembmetlon |

with keys,
groups, 4 feeder-bellows and a main bellows,

key - pneumetlcs arranged ‘in.

I20

of separate wind - trunks: connecting each

oroup of key-vneumatics with the mam bel-

lows, controlling devices interposed in each -

mnd trunk comprising a. valve—seet having a,
minimum and a maximum aperture and a
valve-head codperating alternately with said

apertures, devices connecting said heads and

-.1'25 |

mesns for operating the latter simultaneously

| to permit equal volumes of air to pass through
‘the sepa,rete Wmd trunks,

Y0

. h '
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1u. Ina wind instrument, the combination
with kevs, l{ev—]memna,h('b a bellows and a

wind-trunk connec ting the latter to the pneu-

matics, of a valve for (;{mtmllmg the passage
of air i sawd trunk and means for operating

“it, a separate valve for permitting an addl-

]D

15

20

3Q

tional supply of air to pass therethrough,
poeumatic device for operating it, a nor-
mally closed passage controlling said device
and means for flushing 1t.

11: In a wind 1nstrurm.,nt the combina-
tion with keys, key- pneumatlcs ‘a “bellows

and a wind- trunk connecting the latter to

the pneumatics, of a valve for contro]lmw the

passage of air 1n said trunk and means for op-

erating 1t, a separate va,lve for permitting an
additional supply of air to pass therethro uﬂ'h
a pneumnatic device for operating it, a con-
trolling-passage therefor and means for ﬂush—
ing the passage.

12. In a wind instrument, the combma—
tion with keys, Ley—pneumatlcs a bellows
and a wind-trunk connecting the latter to
the pneumatics, of a valve-seat board ar-
ranged across the trank provided with two
a,pertureq an adjustable valve-head codper-

ating with one aperture means for operating

it and a second valve- head normally closing
the other aperture, a pneumatic device con-

trolling said head a,nd means for flushing the

- pneuumtm

35

40

45
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13. In a wind instrument, the combina-
tion with keys, keyﬂpneumatlcs and bellows,
and & wind-trunk connecting the latter to
the pneumatics, of a valve-seat board ar-
ranged across the trunk provided with an ap-
eltnw a valve-head for closing the aperture
and a 1101111&]]37 collapsed pnemnatlo device
for operating the he ;Ld arranged on the bel-

lows side of the seat-board zmd means for

flushing said device.

14. In a wind instr ument, the combina-
tion with keys, ke}--pnoumatws a2 bellows
and a wind-trunk connecting the [atter to the
pneumatics of a valve-seat board arranged
across the trunk provided with an apertme
a valve-head for closing the aperture and a

normally collapsed pneunmtw device for op-

erating the head opening i the direction of
the movement of air in the trunk and means
for flushing saia device.

15. In o wind instrument the combina-
tion with keys. key-pneumatics and a bel-
lows, a tracker-board, sheet-winding mech-
anisn, and a motor for operating 1L of a
wind- trunl{ conniecting the bellows to the
pneuma,m,a a second wind-trunk connecting

t to the motor and a valve-seat board ar
'"&noed in the first wind-trunk provided with
‘i‘wo apertures, a valve-head for alternately
closing said apertures and means for operat-

ing it, a valve for opemng and closing the

motor wind-trunk, ai auxiliary valve-head,
for closing one of thﬁ aforementioned aper-
Lures and wmwct@d to the motor wind-

-_—— m e Lm - ——

trvnl valve and coopcr&tmn' with the other
valve-head to close the other aperture when
the motor wind-trunk valve is opened and
means for operating said valve-head. -
16. In a wind mc;tlmnent the combina-

tion with keys, key- pneunmtlc'b and feeder

and main l)@llows of a ,wind-chest having
passages leading thuefrom a plurality of
valves controlhno* said passages, a wind-
trunk leading from the bellows and connect-
ed to the chest at various points. .

17. In a wind instrument, the combina-

70

75

tion with keys, key-—pnevmatms and feeder -

and main bellows of a wind-chest having

‘passages leading thorefrom a plurahity of

valves (*ontm]lmfr sald passages, a wind-
trunk leading fron the bellows and connect-
ed to the chest and a perforated partition ar-

ranged in the chest and located between the
wind-trunk entrance and the valves.

18. In a wind instrument, the combina-
tion with keys, key—pnemnatlcs and valves
controlling the latter arranged in groups, of
a plumhw of bellows, a common wind- trunk
connecting them, separate wind-trunks lead-
ing from the latter to each group of valves,
valves in the separate wind-trunks and
means {or operating them, a normally closed
by-pass valve also located in each wind-
trunk, and means for opening and closing
said valves.

- 19. In a,wind instrument, the combina-
‘r101’1 with keys, ]{ey—pncumfltlcs and valves
controiling them of bellows, a wind-trunk
(*onnectmﬂ the latter to the pneumatics, a

valve C(mtmlh:ﬂg the passage of air in the

wind-trunk, a by-pass valve for Increasing

‘said passage of air and means for operating it.

20. In a wind instrument, the combnm—-

tion with keys, key- plmunmtlcs valves con-
- trolling the latter arranged m groups and a

tr.:wker board having passages controlling
the valves, a plurality of bellows, a conimon
wind-trunk connecting them, of & separate
branch wind-trank lea,dmﬂ' from the latter to
each egroup of valves, valves in the branch
wind-trunks and nmmallv closed by-pass

valves also located therein, pneum%tm cle-
~vices for operating them and means for flush-

ing ‘sald devices controlled by a passage In

| the tracker-board. |
21. In a wind 1nc;tr11111ent the combina-

tion with keys, key-pneumatics, valves con-

trolling the latter arranged in groups and a

tracker-board having passages controlling
the valves, a plurality of bellows, a common
wind-trunk connecting them, of a separate
braneh wind-trunk leading from the latter to
each group of valves, valves in the branch
wind-trunks and nolnmllV closed by-pass
valves also located therein, pneumatic de-—
vices for operating them and a passage at the
tracker-board and a normally closed manu-
ally-operable valve 1n the passage.

22. In a wind instrument, the combina-
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tion with a casing, keys therein and key-

pneumaties, valves controlling the latter, a

tr&cker-board having  passages contmllmg |
the valves and a musw—sheet—-wmdmg mech- |

anism, of a hollow support forming a wind-
trunk removably mounted 1n the casing, bel-
lows arranged at one side of the support and

 communicating with its interior and abranch

- wind-trunk leading

I0

detachably conne(,ted to sald support, a

+W1nd—m0t0r mounted on the latter drwmg

to the pneumatics. and |-

7

connections between it and the winding de-
vices, and a valve-box mounted on the sup-
port, and also communicating with its inte-

rior, a wind-trunk connecting said motor and 15

box a valve located 1n the- latter and means
for operatmg 1t. -

'JOHN J. HEALY.

Witnesses: -
G. WirLLArp RicH,
RUSSELL B. GRIFFITH
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