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UNITED STATES

PAaTENT OFFICE.

MERRITT GALLY, OF NEW YORI, N. Y.

MECHANICAL MUSICAL

Application filed April 23, 1885,

INSTRUMENT.

GPECIFICATION forming part of Lietters Patent No. 346,152, dated July 27, 1886,

Serial No. 163,190. (No model.}

To il whom it maiy conceri:

Be it known that I, MERRITT GALLY, re-
siding at New York city, in the county of
New York and State of New York, have in-
vented certain new and useful Improvements
in Musical Instruments, of which thefollowing
is a specification, refercnce being had therein
to the accompanying drawings.

In the accompanying drawings, Figure 1 is
aside view, partly sectional, of the interior of
an organ, showing the devices of the invention
in working position. Tig. 2 is a sectional
view of modifications of one of the reed-tubes
of Tig. 1. Fig. 3 isa scetional view of modi-
fications of key-action. Fig. 4 shows views,
in perspective and section, of the bellows-
valve. Tig. 5is a side view of modification
of pneumatic lever. Fig. 6 is a wear view,
partly scetional, of reed-chest, valve-board,
and pneumatic action. Tig. 7 is a plan view
of the music-sheet and motor.  Tfigs. 7 and 7°
are details,-and Fig. 8 is a side view, partly
sectional, of music-sheet motor and its metro-
nome-adjuster.

Theorganrepresented inthe drawings is con-
struected so that it may be operated either
manually or mechanically, or manually and
mechanically in combination.

The grooved board 3, TFig. 1, forms the
base of theaction, the grooves of which connect
through tubes /' with the tracker-range I,
which operates in councetion with a perfo-
rated music-sheet, V. The grooves of board
M also lead to valves e, which are operated by
means of finger-keys G.  Passing transversely
across the gréoved board M are a number of
narrow supplemental grooved boards, z, which
taken together secure ina small space a large
amount of surface for the attachment of dia-
phragms for pneumatic motors for operating
the two lines of reed-valves b ¥'. Puneumatic
diaphragms are attached to both sides of the
supplemental grooved boards z.  Iach sup-
plemental grooved board has, therefore, two
lines of diaphragm pneumatics—those on one
side operating one set of valve-leversand those
on the opposite side operating another set of
valve-levers, as shown. Four supplemental
grooved beards are shown in Fig. 1, allowing
the diaphragm ofthe pneumatics to bein diam-
eter equal to the width of space occupied by
four reed-valves, thus making the pnenmatics

sufficiently large to be of considerable power.
A greater or less number of supplemental
grooved boards may be used, making the
pneumatics,larger or smaller, according to the
amount of power required to operate the
valves. The lines of levers d d'&* & operate
the line of valves b, and the lines of levers m
wm m’ m® operate the line of valves /. Tig. 6
shows the arrangement of several lines of
pneumatics, lapping each obher successively
the width of a valve. The levers m m' m* w0’

areattached by means of draw-wires to valves

V', and are also provided with push-wires,
which operatetheexternal vent-valves, ¢*. The
line of vent-valves ¢* are employed to operate,
through tubesorgrooves,thelineof pneumaties

N, which conneet with a line of reed-valves, P,

The reed-cells H I Q are attached, in ordinary
manner, to their valve-boards. The cells DY
DY are placed at right-angles to their valve-
board, and have supplemental cclls D? DY
through whieh the air passes from the reeds,
and whieh are opened and closed by means of
reed-valves b. The supplemental cells D* D?
open directly into theair-chest A.  The reed-
cells H are of peculiar construction, and pro-
duce a tone from the reed very closely imitat-
ing that of a flute. Onthe outsideof the wall
of the cell,opposite the reed,is a supplemental
chamber, an opening, 7, being made through
the wall of the cellinto the chamber. I3y means
of this construetion the character of tone pro-
duced by the vibrating air is entirely differ-
ent from that of a reed in an ordinary cell. T
also producea peculiar quality of tone by mak-
ing the reed-cell somewhat longer than or-
dinary, and making the part near the mouth
larger than the remaining portion of the cell,
as I. Two modifications of this consbuetion
are shown in Fig, 2. The cell I' has a small
opening, ¢*, from the smaller part of the cell
to the external air. The cell I has a small
opening, ¢, through the wall of ifs larger
part to the external air.

Figs. 3 shows a modification of the finger-
key action, the finger-keys G operating two
lines of push-pins—one operating the pneu-
matie valve ¢, and the other directly connect-
ing with a line of reed-valves, I.

Fig. 4 shows the peculiar construction of

‘the valves J of the exhausters of the bellows.

A namberofholesaremadein thebesrd S, pref-
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rably ina circle. "A piece of valve-leather,
h, is placed over these holes. The central
part of the leather is then made fast to the
board of sufficient area to govern and hold in
position the entire piece. A piece of wood or
other suitable material, J, is placed so that
the central portion holds the leather fast to the
board, the outer rim being a little removed
from the leather and forming a check for the
movement of the margin of the leather. J'rep-
resents the valve-check, the central portion of
which forms a stud, which is driven into a
central hole in the valve-board, stopped by a
shoulder which forms the binding part for
holding the leather in position. J*is a modifi-
cation of the valve-check, held to the valve-
board by means of a central screw. The valve
thus constructed may present a very large
amount of valve-surface and windway, and at
the same time have very little flap, and no
tendency to crumple or get qut of place.

Fig. 5shows a modification of the pneumatic
levers of Iig. 1, the fulerum of the lever being
placed between the pneumatic motor and the
pull-wire. This construction is desirable
when considerable power is required to oper-
ate the valvesb.

In Fig. 6 a portion of the reed-board is
shown in section, to expose the reed - cells,
The figure is broken in order to show the two
extremes of the reed-board. - The part on the
left hand shows two distinet sets of reeds of
ordinary width, the two being operated by
means of one line of valves. Below are shown
three styles of reeds, all having ordinary
width reed-blocks, any or all of which styles
are applicable to the cells. The reed-board
terminates at the right of the break with two
lines of cells,having only one set of reeds, the
cells alternating in position. This alternation
is to accommodate the branching tongued
reeds at the base end of the scale, where the
reeds, being large, are necessarily wider than
ordinary blocks. The pneumatic action, how-
ever; not necessarily corresponding in meas-
urement with the manual, allows the regular
order without alteration, if desired.

Fig. 7 is a plan view of the music-sheet mo-
tor, and Fig. 8 is a side view of same, partly
sectional,showing metronome-valveand valves
for finger-keys. Toproduce the mobive power
for driving the take-up roller E, I use a fan-
wheel inclosed in the drum C, which wheel is
revolved by means of the exhaust through
tube T, which leads to the exhaust air-chest
of the instrument. Such a motor has seemed
heretofore impracticable, on account of the
variable tension produced by the exhaust-bel-
lows, and the consequent diffiulty of produe-
ing regular time. I overcome all such diffi-
culties by the construction shown in Tigs. 7
and 8. Under the wind-wheel C, Fig. 8, are
shown two chambers, through which -the ex-
haust-air passes from the wheel to the wind-
chest of the instrument. Upon the cover of
the upper chamber is a metronome-scale, ar-
ranged upon an arc, and an adjustable pointer
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pivoted to an upright shaft, passing downward
to the lower chamber, where it is attached to
a valve, ¢, which opens and closes (mozre or

less) a port leading from the upper to the

lower chamber. The exhaust-tubeT connects
with the lower chamber, and the drum of the
wind-wheel connects with the upper chamber.

The valve between the chambers would deter- ;

mine aceurately the amount of air whieh will
pass from the drum C through tube T, provided
the tension were invariable and with a con-
stantly-equal power required to operate the
music-winding apparatus. The valve ¢’ could
beeasily constructed to pass the properamount
of wind to produce a speed corresponding with
the position of the pointer a at any point of
the metronome-scale. With the variable ten-
sion of the exhaust of a reed-organ, how-
ever, this would be entirely unreliable and
useless without some controlling mechanism
to overcome the variation. For this purpose

I use a compensating friction device which -

is under control of the exhaust, and acts as

 a counterpoise between the foree required
The pinion of the -

and the power applied.
wind - wheel connects with a wheel on the
driving-shaft w. This driving-shaft gears to
and drives the take-up roller 5. On the end

‘of the driving-shaft is a frietion-disk, X, and

pressing against this disk is a counter friction-
disk, which connects the lever g. The lever
¢ is operated by means of a pneumatic, ¢,
which is eonnected by a tube to the exhaust-
chamber of the instrument. The frietion de-
vice X acts as a retard against the power of
the wind-wheel, and regulates its velocity.
The lever ¢ is made adjustable by means of a
sliding adjustable fulerum, 4, as shown.

To adjust the apparatus, the pointer a of the
metronome is set for any given time, and the
wheel revolved by means of the exhaust. The
lever g is then adjusted until its leverage npon
the friction device, with the power applied by
pneumatie €', brings the speed of the -wind-
wheel to the proper time. Now, however vari-
able the tension of the exhaust may be the
time of the motor will not change, for if the
air-tension increases and tends to inercase the
speed of the wind-wheel the same increase of
gir-tension proportionately increases the re-
tarding friction at X, and if the air-tension is
diminished, tending to diminish the speed of
the wind-wheel, the friction is proportionately
diminished by a proportionate decrease in
power of pneumatic ¢, applied to leverg. It
is now only necessary to so shape the port of
valve o that the valve shall produce the
proper opening,when set by the pointer a, for
the several degrees of the scale, and the metre-
nome device is accurately operative under
all variations.in the exhaust. The bellows-

pedals of the organ can now be operated rap-
idly or slowly, and the. music rendered power:
fully with high tension or softly with low ten-
sion, as desired, without disturbing the time
of the music-sheet motor.

- Another pneumatic friction-retarding de-
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vice, ¢, similar to that already described, is
shown in Fig. 7, connected with the journal
of the delivery-roll . This regulates the
frietion which is applied to hold the music-
sheet taut, so that it shall also be proportion-
ate to the air-tension and not disturb the regu-
larity of the time. This may be used without
the device ¢, g, if desired, answering a double
purpose, both as the music-sheet holdback
and the retavding regulating-friction of the
motor.

For playing long pieces of musie, {he musie-
sheet roll is of such size that its diameter is so
much changed as the unrolling progresses that
there is a pereeptable change in the power re-
quired for unrolling and taking up on the
take-up roller. In order that this shall not
affect the regularity of the time of the motor,
I apply o compensating friction to the surface
of one of the rolis or to some other point of
the apparatus which is affected by the change
in size of the roll.  In Ifig. 7 aspring, s, hav-
ing attached to it a presser, which bears
against the surface of the roll of musie, is
shown for this purpose. A side view isshown
in Fig. 7. As the roll diminishes insize, the
pressure of the spring diminishes, which com-
pensates for the greater power required to un-
wind the roll.

For the greatest accuraey, when desirable,
instead of applying the sprin
duce a change in the power of the holdback
deviee ¢ n, which will eorrespond with the
change in the diameter of the roll of music.
This 1 do by substituting for the spring and
presser s'a lever, which is applied either to
shift the fulerumn of lever » or o operate a
small vent-valve connecting with pneumatie
¢'.  The application of ]CVOL and vent-valve is
shown in Fig. 7". The vent-tube {* leads to
the 1)110Um.ul“ ¢

Above the rear ends of the manual key-le-
vers is atable extending {romend to end of the
manual key-board, and attached firmly to the
casc of the instrument. This table forms the
base upon which are arranged the motor-con-
trolling keys 1 2 3 and expression-keys 4 5 6,
as Sho“ nin Fig. 7. Through an opening in
this table, prqjectiug upward, is the pnen-
matic ‘‘ tracker-range’” or tubular rest, upon
which the musie-sheet travels to mechanieally
operate the instroment. This tracker-range
is attached to the instrument or to the table,
and firmly fixed in position. -

In ordexr that the music-sheet may not run
crookedly, and may properly pass from onc
roller to the other, it is necessary that the
ange or tubular rest, over which the
music-shbettmvelk,, and both 101101 s be in per-
fect parailelism.

It is very diftficalt to make the adjustment
on the table of the instrument. I therefore
attach the supporting-bearings for the rollers
oo baseonly sufficiently large to receive them,

¢ and on this base carefally adjust and line the

rollers away from fthe instrument. Through
this base is an opening somewhat larger than

g-pressure, I pro--
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the pneumatic tracker-range, so that the base
can be placed on the table and surround the
tracker-range, and be sufficiently movable to
bring all the.parts in line. This base is held
to the table with serews, and the holes for the
serews through the base are made larger in
diameter tlmn the serews and washers placed
under thescerew-heads, to allow for adjustment
of the base. With this construction anew ad-
justment may be made at any time to com-
pensate for warping, shrinkage, or swelling of
any part alfecting the movement of the musie-
shecet.

The musie-sheet motor, as thas far deseribed,
ig eonstructed to produce invariable metro
nome time, as indicated by the pointer a of
the metronome L. It is desirable to be able
to vary this time ab will for aceclerando, ral-

performer, which may differ from the arrange-
ment in the music-sheet.  For this purpose I
use thohng w-keys123. Theseoperate valves
a* & ', as shown in Fig. S. The valve ¢’ isa
tip-valve, and serves to close the port of the
metronome-valve o for producing a hold, as
when its key is fully depressed it ents the ex-
haust instantly oft from the motor-wheel, If
slowly and partially depressed, arallentandois
produced. Thevalvesa®a'open portsoldiffer-
ent gizes {rom the upper into the lower cham-
ber, and produce an accelerated movement,
one greafer than the other when fully de-
pressed. Whendepressed gradually,themove-
ment is gradually aecelerated. By different
combinations of the three keys six accurate
and sudden changes may be produced. By
the addition of’ one or two more keys o much
greater number 01 combinations may be made,
]t desired; but three keys are found to be
practically sufficient.

The keys 4 3 67 8ab the right of the music-
sheet, ]«10 7, connect with the expression-
pneunnhcs of the instrament.

I do not lierein claim the combination with
the Dellows of the pnenmatic motor and the
sheet-winding devices, the same being con-
tained in my application [iled October 24,1885,
Serial No. ]Q),S}S

What I elaim as my invention, ig—

1. The combination,with the operating-keys
or tracker-range, ol a grooved board forming
the base of the aclion and {wo or more sup-
plemental grooved boards atfached thereto,
contained within the valve-chamber of the or-
gan, the several supplemontal grooved boards
ploudul with pnenmatic motors connected
with and for operating the valves of thesound-
ing devices.

2. Thecombination,with the operating-keys
or musie-sheet tracker-range and a main
grooved board, of two or more supplemental
grooved boards attached fo the main board
contained within the air-chamber of the or-
gan, pneumatie diaphragmsin conneetiou with
the grooves, and levers operated thereby, con-
nected with and working the valves of the

sounding devices.
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3. Pneumatic motors eonnected with and to
operate valves of sounding devices, and also
constructed and arranged to operate pneu-
matie valves for controlling supplemental
pneumatic motors for wmkmg the valves of
additional sounding devices.

4. The pneumatlc action consisting of an
air-chest with a grooved board or glooved
boards contained the1em the grooved board
or boards having pneumatic motors attached
to both sides theleof

. The pneumatic action consisting of an-

air- chesb with a grooved board or grooved
boards contained thelem ‘the grooved board
or boards having pneumatlc motors connected
to both sides thereof, and connecting in alter-
nate order with valves of sounding devxces

6. The main grooved board havmg the mu-
sic-sheet tmckel -range and finger-key valves,
both connecting with the grooves thereof, in
combination with supplemental grooved
board or grooved boards contained within the
wind-chest, and having pneumatic motors at-
tached thereto for operating the valves of the
sounding devices.

7. The eombination, with an organ-reed, of
H o H .

a reed-cell for a single reed, the cavity having
two parts, the ouber part larger in diameter
than the other, substantially as and for the
purpose spec1ﬁed

8. The reed-cell for a single reed formed of
two parts, one of greater diameter than the
other, one of the parts having an orifice at a
distance from the mouth of the cell opening
throutrh its wall to the external air.

The combination, with the take-up roller
for the music- sheet, of a wind- wheel inclosed
in a drum or chest and operated by means of
the exhaust of the organ.

10. The oombmatlon with thetake-uproller
for the musie-sheet, of a wind-motor having
valves for controllmg its motion and ﬁndel-
keys for operating the valves.

11. The combination, with the take-up roller

for the music-sheet 'md a wind-motor there--

for, of an adjustable valve for the movement
of the motor and an additional valve for closing

the p01t3 to produce a temporary ‘‘hold” in

the music.

12. Thecombination, with the take-up roller
for the music-sheet and a wind-motor there-
for, of a group of finger-keys for varying the
movement of the motor, substantially asspeci-
fied. .

13. The combination,with thetake-up roller
for the music-sheet and a wind-motor there-
for operated by means of a bellows, of a com-
pensating pneumatic governing device oper-

'ated by means of the air of the same bellows,
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and constructed to regulate the movement of 6o
the motor under variable air-tension by pro-
ducing a compensation between the applied
force and the required power.

14. The combination,with the take uproller- -
for the musie-sheet, of the governing pneu- ¢5
matic and a frietion device for applying a re-
tarding friction to the take-up roller propor-
tionate to the variable tension of the air of
the bellows with which the pneumatlc is con-
nected.

15. The combination,withthetake-uproller
for the music-sheet and a retarding friction
device, of a pneumatic and an adjustable lever
for adjusting the power of the pneumatic un-
derany given air-tension tothe desiredamount 75

0

.| of retarding frietion.

16. The combination,with the delivery-roll-
er for the music-sheet or musie-sheet spool,of a
puneumatic and a retarding or holding-back
friction device.

17. The combination, with the delivery-roll-
er for the musie-sheet or music-sheet roll, of a

8a

‘holdback device constructed to change its

holding - back tension in proportion to the
change of the size of the roll to compensate 85

_for the changes in the amount of power. re-

.quired to unwind the roll,

18, The combination, with the music-sheet
and delivery roller or spool therefor, of the
self-adjusting spring-friction device,construect-
ed and arranged to change thetension accord-
ing to the change in size of the roll of musie.

19. The combination, with the music-sheet
and delivery roller or spool therefor,of a pneu-
matic holdback device and a valve for the
pneamatie,which valve is operated by means
of a device having surface-contact with the
roll of musie for chanﬂlng the tension of the
pneumatic.in proportion tothe decrease in the
size of the unwinding-roll.

20. The combiration, with the pneumatic
holdback device and regulating-valve there-
for, of operating mechanism having surface-
conmcb with the roll of musie,and havmgpro
portionate movement to the decrease in diam- 103
cter of the unwinding roll of music.

21. ‘The combination, with the music-sheet
rollersand theirsupporting- bearmgs ofabase,,
the whole forming a rolling apparatus remov-
able from the instrument, and adjustable on 110
the instrument relatively to the seat on which
the music-sheet rests,substantially as specified:

In testimony whereof I affix my signature in
presence of two witnesses.

MERRITT GALLY
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" Witnesses:
Romr. A. GALLY,
A. HEwITT.
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