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Application filed December 28, 1895, Serial No, 573,592,

(No model)

To ool 1eleomy 78 man concern.:

Beitknown that I, MELVILLE CLARK, a ¢iti-
zen of the United States, residing at Chicago,
county of (;0011:, and State of 111111015 have in-
vented certain newand useful Impr ovements
in Pneumatically-Actuated Musical Instru-
ments, which are fully set forth in the fol-
lowing specification, reference being had to
the accompanying drawings, forming a patrt
thereot.

This invention embodies anoveladaptation
of the pneumatic principle to a musical in-
strument having a key-manual and designed
to be played by hand, meaning by the “pneu-
matic principle” the principle of operating
the reed-valves by small bellows, commonly

called ‘‘ pneumaties,” which communicate

with the wind-chest or vacuum-chamber from
or into which the air is forced or drawn to
operate the reeds.

It consists in certain novel arrangements
of the valveg and the pneumatics by which
they are operated, by which 1t is made pos-
sible to cause each pueumatic to operate a
larger number of valves than have heretofore
been possible, and in the combination, with

valves and pneumatics so arranged, of me-

chanical connections from the nmnual -keys
to the valves which control the communica-
tion of the motor-pneumaties with the wind-
chest or vacuum-chamber, whereby the man-
nal-keysareenabled to controland bring into
operation a large number of sounding devices
without increase of the pressure necessary to
be exercised upon the manunal-keys.

It consists, further, in details of structure
and ar rumement whleh are %pemﬁed In the
several claims.

In the drawings, Figure 1 isa vertical fore-
and-aft section through an organ embodying
my 1mprovements, showing the reed-cham-
bers,valves, pneumatics, and mechanical con-
nections pertaining to a single keyor manual.
IF1g. 2 1s a detall section at the same point as
IFig. 1, showing the manual-frame tilted to
the position preparatory to shifting the same
longitudinally for the purpose of transposi-
tion. Iig.3isa SGCtiOIHLl plan, as atthe plane
indicated by the line 8 3 on Ifig. 1, showing
the arrangement of the ecoupling mechanism
and having a portion of the manual broken
away to show a detail pertaining to the de-
vices for mechanieal transposition. Fig. 4 is

HKig. 6

the same section.
in a plane COI‘}‘GSDOBC]IHU to I'ig. 1, showing

a front elevation of the vertical pneumatie-

chamber with the pneumatics and reed-cham-

‘ber mounted thereon, as it would appear with

the swell and manual action removed, the
base which supports the manual-action being
cut 1m vertical section, as at the line 4 4 in
Kig. 1, a small portion at the left being shown
in Te[‘tl(‘&l section, as at the pl:;me mdleated
by the line 4* on Kig. 1. Fig. 5 1is a plan of
a hanger such asg are used to support alter-
nate mdividuals of the motor-pneumaties.
is a detall section through the end of
the case axial with respect to the shaft of a
touch-regulaling device Which 18 shown in
I1g. 7 18 a detail section

a modification of the throat or connecting
passage hetween two parts of the pneum fme—
chamber.

In the drawings, A represents the upper
end of the ethst bellows, of which the
wind - ehest or vacuum - chamber C 1s sub-
stantially an extension. The wind-chest Cis
vertical and may extend to any conven-
ient height. I have shown this wind-chest
mainly above the level of the manual, but
my invention is not limited to this arrange-
m ent and the number of reed-chambers either
above or below the level of the manualisde-
termined only by preference as to the pro-
portionsof the instrument and the case which
13 to contain iv. Blocks containing reed-
chambers C1 G C¥ &e., are mounted both
on the front and rear walls of the vacuum-
chamber €. I have shown two reed-cham-

bers assoclated in each block and controlled

by the same valve; and such blocks, having
two reeds each, are arranged in vertical rows

ccomprising any number of such blocks one

above the other. The width of each reed-
chamber, including the necessary partition-
walls between laterally-adjacent chambers,
18 ordinarily equal to the lateral space ap-
portioned to each key of the manual; but by
the familiar expedient of offsetting the reed-
chambers for consecutive keys double space
can be obtained for eachreed-chamber. This
18 necessary, if at all, only in the bass, and
here so many sets of reeds are not usually
required as in the higher parts, and the omit-
ted sets will afford the space required for off-
setting and lapping the reed-chambers, as
Ports €', &c., lead from the

seen in Tig. 4,
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lower end of the vertical reed-chambers hoi-
izontally through the block in whieh the reed-
chambers are formed and through the wall
of the vacuum-chamber into the latter, the
]1011/011&11 rows ot such ports being (*ommlled
by the mutes C?, havi ng e rank-ar ms C ont-
side the end walls of th(, vacuunm-chamber,
by which the mutes maybe operated in a J.d-—-
miliar manner. The blocks in which the
reed-chambers CV arve formed are cut off obh-
liquely at the upper end, through which the
reed-chambers open, and Hli(;twl which the
reeds C° are serted, and the valves C! are
adapted to seat upon the upper sloping ends
of the Dhlocks, covering the open ends of the
reed-chambers, said ‘\dlx*‘e% being hinged at
thelr upper ends proximate to 'Lhu wall 0{ the
vacuum-chamber, being adapted to be lifted
alb their lower fr L,(, ends and thereby adapted
to be seated by gravity, the oblique seat bhe-
ing adapted only for (he purpose of lengthen-
ing the valve and more nearly (‘*(maluuw the
opening afforded to each reed-chamber.

In the specific struceture shown in Fig. 1
at a point above

2

the uppermost reed-cliam-

ber mounted on the wind-chest ¢, the Iatter

18 closed by the wall C*, but said vacuuam-

chamber is provided with a supplement or

cxtension in the form of the {lat or horizon-
tally-extended chamber ¢, mounted above
and atalittle distanee from the wall C* and ex-
tending above the w holo length of the 1)1111«-
cipal vacuum-chamber buuﬂ .mppolw ] n
this

cach end of the principal vacuum-chamber
C, sald hollow standards having ports ¢ ¢!,
which register with (‘*‘01‘1(}51’}011(1111ﬁ ports ¢
' in ﬂm end w .;11]:-; of the chamber (!, and
having ports ¢’ ¢ which register with corre-
sponding ports ¢ ¢ in the end walls of the
supplemental chamber
hollow standards aresceured against the ends
of the chambers C and ¢ they wn*«m nte pas-
sages by which t]’a(, chambers O and ¢ com-
1111,1111(,.:110, SO Hu_n
in the chamber
ber c.

Upon the under side of the supplement ¢
of the wind-chest are mounted pneumatics D
1D, &e.,in line with the vertical rows of reed-
(;]_mmbel_s; and their valves Ct ¢! &c.
pnernn:-u.iﬁs therelore extend in two trans-
verse rows corresponding to the reed-cham-
bersand valves upon the front and rear sides,
respectively, of the wind-chest €. The indi-
viduals of the upper row of the pneumatics
D arc mounted directly upon the under side
of the supplement ¢ of the wind-chest t, and
the mdividuals of the lower vow are connected
to the same wall by hangers as represented
in Fig. 5, and cmmlslmﬁ of a comparatively
thin rib D, whose upper edge is glued fast
to the 1111{101 stde of the mpplmnout ¢ of the
wind-chest, the lower edge being similarly
secured to Llle upper side of the uppe fixed
wall of the pneumatie, the duet ', which com-
muntcates between the pnmmm‘uc chamber

(‘Xl{‘llﬂ‘a alm in the n:_..ham-

iy

position by the hf_)llfm b{.amhudb ¢ o at

¢y, 50 that when said !

v partial vacuum existing

"These

-
o
-,

and the supplemental chamber a:;-., l> cing

131(}51(1 ﬂ .;113 {11‘1(‘,1‘: as seen in I‘iﬂ

d

mum SD.:ICG Lue aHv mih wspoel "o l]m (11
tive Instrument, its (ﬂpaml,} being obtained
by extent fore :_1.11{_1 alt. The pneumatices are
hinged at theiv innerends—thatis, their ends
toward the middle line of the %upplenlmiml
chamber c—their oscillating ends being, re-
spectively, at the front and at the rear fov
the front and rear sets of the reed-chamber
“alves. Through the lower wall of the sun-
plemental chamber ¢, between each pair of
pnoumaties, front and vear, respeclively, a
port ¢t is formed, leading through said lower
wall {)[ Hl{} chamber 3;111(1 from such 1ot
ducts ¢* ¢ lead into the front and rear pneu-
matl Cuj m:-qmetn ely.  Through theporte! the
valve-stem E eritmld;aﬁ 1'1 (L '\"i'}"i o 't he *"111*{"'~ B
' DO
the outer side of Eiéfl-'iﬂ l{m e u-{l.l.l (_)1 L_h{} c:la,:l-n:z.—
ber ¢, adapted in the manner familiar in this
art to control the communieation of the pneu-
maties, so that they shall communicate cither
with the interior of the vacuum-chamber orv
with the exterior .im, according as one valve
or the other on the stem K is seated.

The lower fluctuating walls of the puern-
matics D D ave connected at their oscillating
ends, which are their front and rear cnds, ve-
spectively, with the ogeillating ends of the
"‘ELI‘."GH C' ¢4 pertaining to the front and reur

[ 3, podn uh ()L U*-{,, 1(1(*{1 {_h.:,llll])i}l‘m !W

3! ]__)_neumame,, 1ift ..mg 115 ]O‘ﬁ Cr oW {1.1_]} m].l 1 t
all the valves in the vertical row below that
pneumatic. In orvder {o giva promptness to
theclosingaction of the valves Laspring Ifmay
be provided adapted to operate upon the low-
crmest valve of the vertical sevies, and there-
by, through the m cdinm of the tape o, to
(}pemm upon all of the valves, 'u:_e_}'"n_ﬁlil"lg Lo
seat them. In order that all Hm valves in
{}mh vertical sevies may bo Upmwd eqn.:ilh
and simultaneously by the action of the PIeu-
matie, the tape o should be without slack De-
tween tho several points of attachiment, and
i order that it may be kept thus and may be
readily adjusted from time to time to take up
any slack Isecure it to the edgesof the valves

by merely elamping it Judm aimarginal bloclk

OBy means of serews ¢!
perny Lt]iempe'

, which, beingalacked,
0 be dr .:LW'I'I through bhoetween
the edeeof the sleeveand Lhe{*Imnpmﬂ-I}Im*hj
{1-1.1}- slack thus taken up belne passed on to
the end and taken np at the Iast fastening,
and in order that the slack may be taken up
al either end I emiploy a similar mode of {as-
tening the tape to the pneumatics and have
used the same letters ¢ and o' to indieate
the clamping-block and serews, respectively,

Ly which it is held at the ]mom inatie,

IFrom the construction thus far described
1t will be understood that the necessary par-
tial vacuum being produced in the ehambor
C and supnlement ¢ any mechanisoy which
- operates

the valve-stem to altern: ely seat
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the valves K oy and E* thereon will cause the
pneumatics to be collapsed and distended
with an amount of force dependent only
upon the degree of vacuum; and the pneu-
matics being of sufiicient area, so that a
vacuum easily obtainable by the usual means
of exhausting the vacuum- eh.:unber——punm-
ing-bellows or exhaust-fan—will afford sufii-
cient power to lift the number of valves C4
attached to the pneumatic, all such valves
will be opened at each opening of the valve
E' and seating of the valve E*, by which com-
munication is established between the wind-
chest and the pneumatic, and the mutes being
opened all the reeds controlled by said valves
C* will seat in response to the action which
opens the valve E' and seats E-~.

It will be understood, upon consideration,
that the supplemental chamber ¢ is not nec-
essarily disconnected from the principal
wind -chest or vacuum-chamber C in such
manner as to require the hollow standards ¢’
for the purpose of effecting proper air con-
nection between the two, Lhe form of strue-
ture shown in Fig. 1 and 1*epresented indetail
in Ifig. 4 being adopted merely for the sake
ol eompaetness, because by that means the
pneumatics and the valve I? in line with the
pneumatics of each pair and between them
may be grouped closely, as shown in Fig. 1.
If 1t 18 preferred, however, to sacrifice this
slight advantage, the chamber Cmay merge
in the supplemental chamber ¢ along its en-
tire upper edge and throughout the entire
length of the lower side of the supplemental
chamber. Bduch structure is illustrated in
Ifig. 7, the principal chamber C being, how-
ever, reduced 1n thickness from front to rear
at the neck C'*, thereby partly effecting the
purpose aimed at in the otherconstruction—
viz., compact arrangement of the pneumatics
and valves and the maximum possible size
for the pneumatics. The force necessary to
operate the valve-stem K and its valves I’
and E? is very slight and bears no relation to
the amount of work necessary to operate the
valves C*, which are operated by the pneu-
matics as the result of the operation of the
valves B and E* By providing, therefore,
mechanical connection from the keys to the
ralve-stem L, by which the keys will operate
the valves E'and E*, I am able to operateany
desired number of valves C* and bring into
action any desired number of reeds without
making the action of the key any harder or
stiffer by reason of the number of reed-valves
operated, and, in fact, so light is the touch
upon the key necessary, by any reasonably
direct means,to operate the valves B and K2
that, but for springs interposed expressly to
increase 16, 1t would be almost imperceptible
to the operator.

I will now describe the mechanical con-
nection from the keys to the valves E' E>

 H represent keyvs of the manual, the con-
nections from one of which are illustr ated.
The entire manual is supported upon a mﬂn-

ual-frameJ, which, foraspecial purpose here-
inafter explained, is in turn supported upon
the rod K, which extends from end to end of
the organ-case and is supported on the latter,
and the front sill or transposition-board X',

which is likewise rigidaly supported upon the

organ-case and extends from end toend. For
the purpose of the action the manual-frame
J may be considered as fixed 1n position. The
keys II are fulerumed in the customary man-
ner at /., which represents a vertical pin
rooted in the manual-frame, the key having
the customary slot tapering from the lower
surface tothe upper, adapting it to rock about
the point of support at the lower surface, i/
being the customary felt cushion, on which
the key rests at said lower surface. Therear
bar J? of the manual-frame constitutes an
evener for the keys, a suitable felt cushion 47
upon the upper surface of said bar making
the contact with the lower surface of the keys
of the manual at their rear ends. At the rear
ends of the keys they have each a button H,
of felt or like substance, adjustable on the
threaded pin H*, and a vertical rod L, having
suitable fixed guideways at { and [, and hav-

ing a stop-pin {*above one of said guideways,
-rests at its lower end upon the button k', and

is adapted at its upper end to touch the un-

der side of the lever M, which is fulerumed

on a fixed support at m, forward of the point
of contact of the rod L and extending rear-
ward underneath the supplemental chamber
¢ and terminating under the valve E° A
spring N is interposed between the rear end
of this lever and the valve E*, extending from
the lever to the valve when the latter is off
its seat and the rear end of the lever is at its
lowest position—that is, the position from
which it will be moved upward by the depres-
sion of the key. When, therefore, the key 1s
depressed, the first downward movement lifts
the valve-stem E, opening the valve K and
seating K2 and the further depression ol the
key compresses thespring N against the valve
E*. Iproportion the several levers and locate
their fulerums, respectively, 8o that the rear
end of the lever B has approximately the
same movement as the forward end of the
key, and since a sixteenth-of-an-inch move-
ment is sufficient to open the valve E' and seat
the valve K- asixteenth-of-an-inch depression
of the key will effect such seating, the addi-
tional movement of the key serving merely to
press the valve more closely on its seat, and
since such additional pressure 1s scarcely re-
quired the additional movement is provided
ather for the purpose of making the move-
ment of the keys more nearly what is cus-
tomary, so that the action shall be pleasant
and not confusing to the operator.

The spring N will in any event be very
light, and the resistance which it offers to the
depression of the key, even at the maximum,
will be only su lﬁuenb to be perceptible; but
for the purpose of making the action hcudel,
and also providing mea.nsfor regulating the
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same to the preference of the operator, I pro- |

vide in the train of connections from each
key Il to its valve 1 E? a spring, as 12, such
spring being most conveniently made (o op-
crate upon the levers M, beeause in that po-
sition it serves to hold all the working parts
n positive eontact and gives them a quick-
ness of reaction which they would not have
it the reaction were left dependent upon gray-
Ity alone. The springs D arve secured to a
shalt 17, which is supported upon a bracket
P, mounted upon the top of the wind-chest
C, and slotted or notched vertically to afford
guidance to the levers DI, Thisshaft oxiends
out through the ergan-case and is provided
with a handle ' screwed through the erank-
arm Yo by which the shaft P may be ro-
tated, said handle swinging over a plate P2,
against which the handle P™ may be serewed
tightly to hold it at any desired point. The
rotation ol the shaft P’ and securing it thus
serves to tension the springs I° to anyv desired
degree, causing them to press lightly or heav-
ily npon the levers A and malke the action of
the keys as light or hard as desired.

I have arranged the mechanism alrcady de-
scribed so that with it there may he assoei-
ated deviees for the use of perforated musie-
strips such as are common for the purpose of
producing automatic action of organs. Inthe
supplemental chamber carve located auxiliary
pneumatics, of which one appears in Fig. 1,
(indicated by the letter 5.)  From these aux-
1iary pneumaties ducts s lead outward from
the chamber ¢ and tubes 8 conneet them, re-
spectively,with the aiv-duets £ in the tracker-
range 1, supported on the organ - case, ex-
tending horizontally from right to left and
having the said ducts £ extending through it
from front 1o rear, T' being the perforated
music-strip which travels over the forward
cdge of the crest of the tracker-range for the
purpose of registering its apertures with the
duets ¢, according tothe well-known principle
of operation ¢f sueh deviees. Within the
supplemental chamber ¢ for each auxiliary
pueumatic » there is a lever &9 {fulerumed
at 1ts end remote from the pneumatic and
provided with a spring 5% tending to hold its

sceillating end against the pnewmatic,so that

it shall be operated thereby when the pueu-

matic is inflated, and to this valve, interme-
diate 1ts fulerum and its point of Learing on
the auxiliary pneumatic, the stem T of {le
alves K EY is secured, so that the lever op-
crates the valves, seating the valve I nor-
maltly by the action of the spring s* when the
auxiliary pnenmatic collapses and seating
the valve KE* when the auxiliary pnewmatic
is inflated, the power of the pucumatic being
sullicienttoovercomethe tension of the spring
when the proper degree of vacunm is pro-
duced in the chamber c. Tt will he noticed,
bherefore, that the mechanical connection
from the manual and the connection from the
perforated strip 1" by way of the auxiliary
pneumatic and its lever operate upon the

[ESL Y T — -

same valve-stem Id and operate the same
valves I8 and E* to vent the motor-pneumatics
whichoperate the reed-valves, thus producing

- precisely the same resull, whether the action
- be produced by travel of the strip 0 or by

manipulation of the keys of the manual.

Howill be noticed that the uprvight position
of the wind-chest, affording opportunity for
locating the reed-chambers and their respee-
tive valves which pertain to the keys of the
manual, vespeetively, inverticalvows, and the

Cconstraction of the wind-ehest with the hori-

zontally-extended cross-head or supplemen-
tal ehamber e to accommodate pneumaties in
Iine above the respective rows of reed-con-
trolling valves CY (a,) gives 1o all the recds
cquatiy opportunity to experience the eflect of
the alr-tension in the wind-chest when their
respective mutes and valves are opened; (0)
makes 16 possible to give all the valves CF the

same meehanicat action—z e, with or against
gravity and to the same degree; (¢) makes it

possible to associate with each key of {he
manual an abmost unlimited number of reed-
chambers aud their respeetive valves, all in
the fore-and-aft plane of the key, and thus,
(7,) to make direct conneetion from the one

pueuwmatic at the head of each vertieal row

to all the valves in the row and eause them
all to open simultancously and without loss
ol powerin transmission from the pneumaties,
and (e) to coutrol both the pneumatics which
stand at the heads of corresponding front and
rear rews by the same valve located hoetween
them, thereby insuring simudtancous action of
the two pneumaties, and so of the reed-valves
i the two rows.,  These advaniaves cannot
all be attained except with a vertieal wind-
chest, and some of them arve dependent upon
the horizontally-extended cross-hicud.

For the purpose of conlrolling and modi-
lating the tone, as is commonly done by de-
vices called “swells,” T provide the slat-shui-
ters V7and V¥ Letween which the wind-clhest
and recd-chambers and valves mounted thern-
on arc metosed ab tue front and rear, vespec-
tively.  These slat-shutters ave operated by
familiar mechanical expedients, bhy which
they may be opened to any degree or closed
cntirely to modulate the tone produced Dy
the Instrument.  The mechanieal expedients
for operating them are not shown, the inten-
tion being to employ any familiar means.

The space above the rear portion of 1he
manual-keys 11, heing entively elear, may he
conventently utilized for the purpose of coup-
ling mechanism oversuch part of the manual
as 1t 18 desived to provide with such devices,
For this purpose the coupler-hoeard U, ex-
tending entirely across the manunal from right
to left, is hinged at its rear edge on any sup-
port fixed with respect to {ho OIQan-case, as
upon the blocks w, by means of the hinges o',
Atthe forward edge it isstopped by acranlked
shalt «°, journaled at its ends in supports
fixed with respect to the organ-case, and may
be operated by the coupling-stop for the pur-
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pose hereinafter explained. This counler-
board 18 located directly over the pivot-pins
of the manual-keys II and serves as a retain-
ing device to keep the keys on the pins. The
coupler-levers U' U’, &c., are all of equal
length and pivoted at their middle points
above the board U, which is provided with a
vertical rib °, extending longitudinally and
adapted to afford pivotal support for the
coupling-levers, which cross it at such oblique
angle that the forward end of each lever over-
hfm og a manual-key one octave below the key

which is overhung by the rear end of the same-

lever. The levers being, as stated, fulerumed
at their middle points, and this middle point
being, as will be noticed, directly above the
manual - keys themselves, the points of the
manual-keys, overhung by the opposite ends
of each lever, are equally distant upon oppo-
site sides of the fulerums of the keys, respec-
tively.

The overhanging ends of the Couplmﬂ- -le-
v ers are prov ided w1t11 contact-buttons v’ and
1wt at the forward and rear ends, respectively,
such buttons being made of or covered with
felt or similar substance,-one of them being
provided with a threaded stem %%, by which
adjustment may be made to canse the but-
tons to properly come into contact with the
keys, respectively. Itwill be understood that
when the coupler-board U is tilted down at
1ts forward edgetothe position shown in Fig.
1 the contact-buttons on the opposite ends of
the coupling-levers are brought into contact
with their respeclive
pression of the forward end of any key, throw-
ing up its rear end against the button at the
rear end of the coupler resting on such key
and depressing the forward end of such coup-
ler, causes the button on said forward end to
depress the key upon which it rests, being
the octave below the key of the manual op-
erated, the depression being precisely equal
e, Lhat oiven the key opemted. To throw
the coupler out of action, the forward end
of the coupler-board is tilted up by rocking
the cranked shaft v* by means of a stop de-

vice adapted for that purpose in a manner

which 1s well understood and which is not
illustrated. The manual-frameJ, as already
stated, 1s pivotally supported on the rod K,
which extends transversely-—that is, right
and left-—Irom end to end of the organ-case,
in which it is supported at its ends. The
pivotal attachment of the manual-frame to
this rod is made by means of brackets J? J?,
secured to the frame and having suitable
eyes adapted to passonto the shaft K and to
operate easily thereon. In position for ac-
tion the frame J is at its forward end drawn
down closely onto the sill ' rigid with the
organ-frame and there secured by the hooks
J* J%.  In being drawn down to this position
it comes in contact at a point a little forward
of its fulerum on the rod K’ with the upper
edge of arib ¥, which may extend along the |
’Whole length of the frame J undemeath the |

keys, so that the de-

latter, being supported on ithe organ-case

L rigidly and having its upperedge, with which

the frame J comes in contact, high enough
so that when the forward edge of the frame
is locked down snugly upon the sill K’ the
eyes J°are drawn up tightly against the un-
der side of the rod I, and the frame J is
thereby held very rigidly in position. As
soon, however, as the hooks J? are released

75

for the purpose of throwing up the forward -

edge of the frame J the eyes J? are unbound
from the rod I and tend to rock easily and

permit the frame to tilt and slide easily over

the rod. When the frame J is thus released
and.tilted up at the forward end far enough s0
that pins J¢ J% one near each end, are lifted
wholly out of the sockets &' &', which are made
in the upper side of the sill K' to receive said
pins, the frame J first comes into contaet with
the under side of the keys H at their forward
ends, the evener-bar J° of said frame moving
down out of contact with the rear ends of said
keys; and then, as the frame moves up a little
farther at the front, the keys tilt with the
frame over the fulerum K, the buttons H' be-
ing thereby carried down out of contact with
the pitmen or push-rods L. The frame J may
now be moved longitudinally on the rod K,
carrying with it the entire manual. The %111
IK'is provided with a pluarality of holes %' for
the pins J the distance between said holes
corresponding to the distance between the
central points of consecutive keys—that is to
say, to the distance between adjacent pitmen
L. T make as many holes as I desire to pro-
vide transpositions of the manual. Twelve
holes would be necessary for all possible
transpositions, but seven holes permit trans-

- position tothe extent ordinarily desired. The

normal position of the frame J being such

that the keys of the manual at their rear ends

project under and are in position to operate
the pitmen pertaining to the train of connec-
tions for operating the reeds corresponding to
said keys, respectively, the pins J® are at this
normal position lodged 1n the fourth hole from
either end of the row of holes &#'. DBy moving
the frame up—that is, to the right—one hole
the key “middle C,” for example, will be
brought nunder the pitman pertaining to ** C
sharp,” all other keys being similarly ad-
vanced one step, thereby effecting a transpo-
sition mechanically, so that theoperator play-
ing—that is, manipulating the keys—accord-
ing to the indications of musie written in **C
natural” will produce the music one-half tone
higher than it is written. Successive adjust-
ments to the right, setting the pin J’ succes-
sively into the second and into the first hole,
will effect transpositions successively, so that
the music will be produced two or three half-
tones higher than it is written. Adjusting
the frame at the left to normal position wiil
cause the music to be produced lower than it
is written—-a half-tone for each hole or step
in the adjustment.

In order that the adjustments deseribed
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may be possible without preventing the use
of the manual to the limit at both ends of {the
keyboard, as many extra keys are provided
as there are holes for adjustment, and the
case 1s extended at ecach end beyond the space

necessary to accommodate the action, in other |

respects far enough to accommodate the extra
number of kevs, so that the adjustment of the
manual from the middle point in each diree-
tion may be made as deseribed, and panels
a0 at cach end, adjacent to the ends of the
case, respectively, serve to sereen or cover the
space into which the extra kevs may be moved
1n the extreme adjustinents in each direction
and to cover the keys, when so adjusted, out
of use.

I elaim—

I. In anorvgan in combinalion with a verti-
cal wind-chest; reed-chambers mounted upon
the vertical sides of the wind-chest in vertical
rows, exterior valves for said reed-chambers
respectively; pneumatie-motors located ex-
terior to the wind-chest in line with the ver-
tical rowsrespectivelyof reed-chamber valves
provided with connections to the several
valves in their respective rows; said pneu-
matic-motors communicating with the wind-
chest; valves which control said communicsa-
tions respeetively, and suitable means for
operating sald valves.

2. In an organ in combination with the
manual; reed-chambers mounted upon the
vertical sides of the wind-chest in vertical
rows, exterior valves for said reed-chambers
respectively; pneumatic-motors located ex-
terior to the wind-chest in line with the ver-
tical rows respectively of reed-chamber valves
provided with connections to the several
valves, said pneumatic-motors communicat-
g with the wind-chest; valves which con-
trol said communications respectively, and
mechanical connections from said valves to
the keys respectively of the manual.

5. In an organ in combination with reed-
chambers mounted upon the vertical sides of
the wind-chestin vertical rows,exterior valves
for said reed-chambers respectively; pneu-
matic-motors located exterior to the wind-
chest in line with the vertical rows respee-
tively of reed-chamber valves and above the
same and provided with connections down-
ward to the several valves in the rows De-
neath them respectively, said pneumatic-mo-
tors communicating with the wind-chest, and
valves which control said communications
respectively.

4. In an organ in combination with the
wind-chesterected vertically; reed-chambers

mounted upon the sides theveof in vertical |
rows; and downwardly -secating valves for
said reed-chambers respectively; pneumatics
mounted exteriorly onsaid wind-chest in line
with the said vertical rows respeetively and
above the same; connections from the pneu- |
65 matic of cach row to the uppermost valve of |
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Cwith connceetions downward to the several

A horizontal extension {ront and rear;
chambers mounted upon the front and rear

Lhe row and from cach valve successively Lo
tne one below it whereby the pneumatic actn-
ates all the valves in the row and a spring
acting upon the lowest valve tending to seat
the same. |

5. In an organ in combination with the
manual; a wind-chest erected vertically at
the rearof the manual; reed-chambers mount-
c upon the vertieal sides of the wind-chost
in vertical rows exterior valves for said reed-

chambers respectively; preumatic-motors lo-

cated exterior to the wind-chest in Iine with
the vertical rows respectively of reed-chiam-
ber valves and above the same and provided

“alves in the rows bencath them respectively;

sald pneumatic-motoers communieating with

the wind-chest; valveswhich control said com-
munications respectively, and mechanie 1
conuections from sald valves to the keys re-
speciively of the manual.

6. In an organ in eombination with the
manual, a wind-chest ecrected vertically at
the rear thereof and having at its upper side
reed-

sides of the wind-chestunderneathsaid front
and rear horizontal extension; pneumatic-
motors mounted upon the under side of said
horizontalextension above the reed-chambers

- respectively; downwardly-seating valves for

said reed-chamboers, and direet connceetions
therelrom to said pneumatics above them ve-

spectively; said pneumaties communicating

with the wind-chest and valves which control
their respective communications and suitable
means for operating said valves.

7. In an organ in combination with {he
manual, & wind-chest erccted vertically at
the rear of the manual and having at its up-
per end a supplemental portion extended
horizontally fore and aft bevond the f{ront
and rear planes of the main vertical porlion:
ced-controlling valves mounted upon the
front and rear sides of said vertical portion:
and pneumatic-motors arranged in pairs, the
mdividuals of which are located above the
front and rear recd-controlling valves, 1e-
spectively, and mounted on the horizontally-
extended supplemental portion of the wind-
chest and communicating therewith; a valyve
for cach pair of pneumatics controlling the
comnunication of both individuals of thc
pairwith the wind-chest and mechanical con-
nections from the leysof the manual {o said
alves respectively.

In testimony whercof I have hercunto set

-y hand, in the presence of two witnesses,

at Chicago, Illinois, this 10th day of Decem-

- ber, 1805,

MELVILLE CLARK.

Witnesses:
(HAS. 8. BURTOY,
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