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do all whom it may concermn:
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Be it known that I, FRANK STONE, of Wor-
cester, in the county of Worcester and State
of Massachusetts, have invented certain new

and useful Improvements in Actions for Mu-

sical Instruments; and Ideclare the following
to be a description of my said invention suf-
ficiently full, elear, and exact to enable others
skilled i1n the art to which it appertains to
make and use the same, reference being had
to the accompanying drawings, which form a
part of this specification.

- My present invention relates more espe-
cially to organ-actions or to instruments hav-
ing reeds or other sounding devices actuated

- by air-currents the flow of which is regulated
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by valves controlled by manual keys or me-

~chanically-actuated valve-operators.

- The objects of my present invention are,
first, to provide a construction whereby a
larger nuamber ¢f reeds or sounding devices
can be assembled within comparatively small
space,and be operated by a single set of keys
without materially increasing ‘‘touch’ or
force required for depressing the several keys;
second, to provide a style of action wherein

‘the number of reeds or sounding devices can

be indefinitely increased and their government
and operation effected with ease and facility;
third, to afford a valve mechanism in which
the valves are adapted for perfect action with-
out the necessity of springs for retaining
them to their seats; fourth, to afford facilities
for ready access to the reeds withoutderange-
ment of the valve mechanism; fifth, to pro-
vide a convenlent and efficient system of
mutes or shutters forisolatingthe various sets
of reeds or sounding devices from the wind
apparatus; sixth,to conveniently combine ad-
ditionalsets of reeds with the ordinary organ-
action and to provide facilities for connecting
and disconnecting the valves of such addi-
tional sets of rceds with the manaal keys or
operating mechanism. These objectsl attain

by mechanism constructed and organized for
operation substantially as illustrated in the
accompanying drawings, the principles and
features of my invention being more fully set
forth and explained in the following descrip-
50 tion, and the particular subject-matterclaimed
being hereinafter definitely specified.

LU A .

Figure 11s a vertical section of such parts
of a musical-instrument action as are neces-
sary to illlustrate the nature of my 1nvention,
the valves being shown closed. Fig. 21s a
perspective view of one series of the valves
and a section of the valve-seat piece. Fig. 3
18 a vertical sectionshowing anincreased num-
ber of reeds or sound devices and with the
valve shown in open position. Fig. 4 1s a
front view showing at respective portions
thereof the valves, the valve-seat piece, the
face of the tube-board, and a vertical section
of the wind-chamber. Fig. 5 1s a horizontal
section at the position of line x x on Fig. 4,
illustrating the arrangement of the mute
valves; and Fig. 6 is a vertical sectional view
showing a method of combining my i1nvention
with the ordinary form of reed-organ actions.

In reference to drawings, A denotes the
sounding board or piece that forms the top of
the wind-chamber A, from which chamber
the air is exhausted by a suitable bellows ap-
paratus operated in the ordinary or any suita-
ble manner.

B indicates the tube-board, which 18 com-
posed of several series of tubes or cells, C,
containing reeds or sounding devices R, ar-
ranged’ in receding order, one above another,
with each course or tier of cells oifsetting that
below if, so that the air-passages & {rom the
higher courses of cells open into chambers C’
formed at the back of the course below and
beneath the respective sets or courses in a
manner to serve as a common exhaunst-re-
ceiver for thbe several reed-cells 1n the re-
spective sets or courses. I'he size or capacity
of the several chambers " proportionally in-
creases as the number of courses of cells is ex-
tended. The front of theseveral sets of tubes
is formed on an inclined plane at an angle
conimon to all the sets or continuous from
the bottom to the top of the tube-board, which
may embrace from three to eight or more
sets of tubes, as desired. The tubes or cells
in the several sets preferably stand directly
over each other in transverse alignment, the
smaliest set of reeds being lucated in the bot-
tom course, and the larger sets in regular or-
der, one abovethe other, in proportionto their
relative sizes, the largest set being in the up-
per course of cells, The cells € are made to
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receive the entive length of the reed-plates, |

which are respectively sunk therein to a depth
sufficient to give the best vibratory action or
tone of the tongues according to their relative
pitch.

D indicates a valve-seat piece arranged over
the mouths of the cells or air-inlet openings
to the reeds. Said seat-piece is providedwith
alr-ducts a, corresponding to each of the cells
U, and its under face, which is provided with

a suitable packing, is fitted to the face of the |
-tube-board B, so as to exclude all air, except

such as passes through the duets ¢.  Thevalve
seat-piece D is connected with the tube-board
by a hinge, d, or in other suitable manner, so
that it can be readily raised or removed from
the mouths of the cells, (see dotted lines, Fig.
1,) for permitting access to and the with-
drawal of any of the reeds which may require
attention. The lower edge is secured by a
button, d', or other suitable fastenings.

The ducts « are each stopped or governed
by a rolling or tip-up valve, 5, and said valves
are arranged to operate in series correspond-
1:¢ to the number of courses or sets of reeds
1n the tube-board, the several valves of each
series being uniformly hinged at their heel-
1 ortion to the seat-plate D, and connected at
their tops by hinges or flexible connections e
to bars I in the manner indicated, whereby
all of the valves in the series are caused to
move in unison. The bars I are in turn con-

nected by straps or flexible connections I to
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the key-fingers or operating-levers &, by means

; of which the valves are actuated. The straps

or connections I' have sufficient length to stand
slack or buckle to a slight degree when the
valves are closed, so that when opening the

valves the operators (G get under movement |
betore the valves I§ start, thus utilizing the

momentum of the parts for overcoming the
suction action on the valves when closed. In
the present instance the operator G consists of
an angle-lever arranged beneath the manual-
key H, and provided with a spring, H’, for re-
taining its upper arm,which may be furnished
with a suitable bearing-button, &, against the
under side of the key H. If preferred, how-
ever, any other suitable mechanism may be
employed for connecting the key with the op-
erating-strip which moves the series of valves
without. departing from the nature of my in-
vention. The valves B, being connected and

arranged in the mannerillustrated, require no

springs for closing them to their seats, since
they naturally close by their own gravity,and
are held sufficiently tight by the atmospheric
pressure or slight suction of air when the ex-
haust-bellows are in operation. |
Beneath the tube-board B on the under side
of the sound-board A, and dependent there-
from, 1 arrange a series of auxiliary chambers,
I, in number corresponding with the number
of sets of reeds in the tube-board. Said cham-
bersare separated from each other by suitable

e e e e -

with the reed cells C or their chambers ¢ by
openings ¢, formed through the sounding-
board A.

Within the auxiliary echambers I, Tarrange
the mutes or shutters J for isolating the sepa-
rate sets of reeds or sounding devices from the
alr-exhaust chamber A’, to give the various
stopsand changesof expression, Said shutters
J, which cover openings in the bottom board
of the chambers, are arranged to open upward
or against the action of the air substantially
as 1llustrated, so that the shutters fall by their
own gravity and the air-suction, while for
opening they are operated by means of rock-
ing wires or bars K, arranged beneath the
chambers, having eranked or upward-turned
ends K', that pass up through the openings
and press against the under side or faces of
the shutters J. The rocker-wires K extend to
either end of the instrument and pass to the
outside through properly-packed openings,
and they may be connected with any desired
form of operating mechanism and stop-pulls,
whereby they can be couveniently actuated,
and the mutes or shutters J raised thereby at
the pleasure of the operator.

In Fig. 6 is shown a method of combining
my invention with the ordinary organ-action.
In this case the angle-levers G, which operate
the valves I, are supported on a fulerum-bar,
L, (movable or stationary,) in position where
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the forward arm of said levers G will be en-

gaged by suitable flanges, m w/, fixed on the
pitmen M, by which the ordinary organ-
valves N are operated, so that when said pit-
men are depressed the levers G are actuated
for straightening the straps F and raising the
vaitves IL. |

By using flanges m and m' above and below
the end of the lever-arm G the mechanism is
caused to operate for closing the valves IE sim-
ply by the force of the springs O required for
the ordinary valves N; hence the touch of

' the key or pressurerequired for operating the

valves Ii and N together is but very slightly
In excess of that required for operating the
valves N alone.

The bar I may be arranged to elevate and
depress the fulerum-bearings of the levers G
by the action of a cam, P, or other suitable
device, in connection with a pull knob or han-
dle at some convenient location outside the
case, so that the operator can,by the depression
of the fulcrums of the levers G, slacken the

straps I to such an extent that the valves B

will not be operated by the movement of the
pitmen M. The movable bar thus serves as
a coupler for the two orders of action, thus
controlling a large number of reeds by a sin-
gle set of keys, with the additional benefits of
a very simple, effective, and easily-operated
mechanism.

By the arrangement of the tube-board and
valve mechanism in the manner illustrated
and described an indefinite number of reeds

partitions, I', and respectively communicate | can be included in a single action, as it issim-
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ply necessary to add set after set in the order
specified until the required nnmbel of sets are
included in the organ.

The valve-seat plate D, containing the air-
ducts, and also the tipping-valves connected
in series to the bar E', can, if desired, be em-
ployed together or separately, and with other
styles of tube-boards or with sounding devices
of different construction with beneficial re-
sults, and said valves may be actuated by

- manual keys or by automatically-operating
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devices without departure from the spirit and
nature of my invention.

What I claim as my invention, and desire
to secure by Letters Patent, is—

1. A tube-board for musical 1nstruments,
provided with three or more sets of reed-tubes
arranged upon each other in overlying rear-
wardly-offsetting courses, with the air-pas-
sages of the overlying sets respectively open-
ing directly into chambers, as ', situated
beneath the respective offsets and in rear of
the lower courses in theorder illustrated, and
substantially as set forth.

2. The tube-board B, constructed with sev-
eral sets of reed-tubes arranged in courses
above and offsetting each other, with air pas-
sages b and chambers ¢/, disposed in the order
shown, 1n combination with a series of mutes
or shutters, as J, arranged in auxiliary cham-
bers, as I, beneath the respective courses, for
1solating or independently stopping off the
several scts of reeds, substantially in the

manner shown and described.
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3. 'T'he combination, as described, of the
tube-board B, having three or more courses
of reed-cells arranged in overlying offsetting
order, with inclined front, the removable seat-
plate J, having air-passages a leading into the
several cells, the valves Ii for closing said pas-
sages, and means for detachably confining said
plate firmly upon the face of the tube-board
as shown, for the purposes set forth.

4. The combination, with the reed-board and
sounding devices, of the auxiliary chambers
I, depending from the sound-board beneath
the air-ducts from the respective sets of reeds,

) |

| the upwardly-opening mutes or shutters J, ar-

ranged within said chambers, and means for
operating sald shutters, Substantial]y as shown
and described.

5. The combination, Wlth the mutes or shut-
ters arranged within the close chambers I for
opening upward, in the manner set forth, of the
cranked rocking wires K, arranged along the
exterior of said chambers within the wind-
chest, and having their ends turned at an
angle and Dbent upward, as at K', for action
against said shutter, in the manner shown and
described.

6. In combination, substantially as de-
scribed, the tube-board B, having the in-
clined face and provided with three or more
courses of reed-cells and reeds disposed in the
relative order indicated, the valve-seat piece
D, with series of air-ducts « formed therein,
detachably secured to the face of saild tube-
board, the valves B, hinged teo said seat-piece
and connected in series of three or more to the
bars }, the flexible attachment I, and actuat-
ing-lever G, substantially as and for the pur-
poses set, forth.

7. The combination, with an organ-action
h.,.wmcr keys H, reeds S and valves N, of the
tube-board B, hmmo 0ver131ng series of reed-
cells C, with reeds R and air-chambers C, ex-
tennlly arranged valves i, and inside mutes or
shutters, J, substantially as shown, the pitmen
M, having flanges m m/, the levers (3, and the
flexible connecting-straps F, as and for the
purposes set forth.

8. The combination, with the valves KL,
flexible connections ¥, and operating-levers
G, of the movable fulerum-bar L, for changing
sald levers in relation to the operators or pit-

. men and throwing the valves into and out of

action, substantially as set forth.
Witness my hand this 2bth day of March,
A. D. 1882,

FRANK STONE.

Withesses:
Cras. H. BURLEIGH,
Gro. M. Ricx.
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