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" To all whom it may concern:

city, county, and State of New York, have 1p-
“vented certain new and useful Improvements

ing is a specification. -
~ In the accompanying drawings, Figure 1is |
tional view of the device for operating the |

- 2, the same as T'ig. 1%, showing the position of

music-sheet covers the duct B; Fig: 3, the

musie-sheet. IFig. 5 represents a modified ar--
 tangement of ducts B and'D of Iig. 1* in re-

"~ the position of the compartments of the re-

 ceiving-chamber with spring and valves. Ifig,
7 is a-diagram representing the arrangement 1
of 2 number of sets of reeds in groups, in such
a manner as not only to be used for the ordi-
‘nary “stops” of the instrumeunt, but in cow-

‘gists in so constructing and -combining the

" the movement of the primary for operating
the ports of entry and exit.of the air-duct of

the primary pueumatic with the striking de-
- vice, and by using che primary only for such

UNITED STATES PATENT OFFICE.
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MERRITT GALLY, OF NEW YORK, XN. Y.

 IMPROVEMENT IN MECHANICAL MUSICAL INSTRUMENTS.

| Spcciﬁmtimi furmi'ﬁg part of Letters Patent No. 2¥4,X21, dated April 8, 1879 ; application filed
S | December 27, 1878, o |

Be it knownthat I, MERRITT GAI*ALY,.-{}f the |

—

in Musical Instruments, of whick the follow-

a sectional elevation, showing the principal
features of the invention. Tig. 1* 18 a sec-

ports of the ducts of the pnewmatic key; Fig.
the ports when an nnperforated portion of the
same as Fig. 18, showing the position of the

ports when a pérforation in the stieet opens
duct B. Tig. 4 represents a piece of ‘the

spect to the pneumatickey. TFig. 6represents

bination with a suitable arrangesient of the

. perforations in_the music - sheet to produce
" music written in a wider range than repre-

sented by the number of octaves of lines of
verforations in the sheet corresponding with

" the principal set of reeds.

Tn my patent for improvement 1n musical-

 instruments dated November 26, 1878, 1s de-
_ geribed thecombination, with the primary keys,
- of a. pneumatic key-action of sub-pnenmatic
 keys, for the purpose of increasing the power
 of the stroke of tiie primary keys, and also i
‘the operation of the valve:of the air-duct of
 the sub-pneumatic, by means of the initial

movement of the primary pneamatic. |
" The first part of my present inventuon con-

primzir;cr and secondary pneumatics as to use |

the secondary without necessarily connecting

purpose to be able to operate it by means of !

much smaller perforations in the music-sheet, ' key much larger than A the duct B, and there-

and also to be able to use the perfomted sheet
in connection with the vent of the primary
pneumatic instead of the exhaust or supply

duct which leads to the air-chamber of the’
bellows. s .
~ In Fig. 1» the pneumatic striking-key 1s rep-

rosented by A. The remainder of the figure
represents the primary pneumatic very mach
enlarged, in order to distinctly show 1ts con-
struction. The air-chamber al and follower &
might be construeted in the ordinary bellows
shape, like the primary pneumatic of my pat-
ent of November 26, 1878, and does not mate-
rially differ from it in its action. It, however,
differs in the construction of its air-ducts and
the connection of the perforated sheet with
the vent-duct instead of the duct of the air-
chamber of the bellows. - The perforated sheet
XN is drawn over the opening of the vent-duct
B, and the air is exhausted from ‘chamber a'

| throngh duet D, which leads to the bellows

through chamber K.

The perforated music-sheet N, air-duct B,
and air-dnet D might be made to directly op-
erate the pneumatic key A, if arranged as
shown in the modification Fig. &, by the use
of an additional duet, m/, the ducts B D being
represented by B/ D/;-but this, although Op-

erative, would require perforations in the
musie-sheet much larger than the duct ' and

equal to 13/, in'order to prevent the exhaust
ot -the chamber of the key, Fig. b, while a per-
foration of the sheet opened the duct B’

1t is very desirable to have the perforations
in the music-sheet as small as possible in or-

der to have the sheet narrow. -1 therefore use.
the ducts B D in connection with a very small.

chamber, 4!, Fig. 1%, which may be much smaller
than that shown in the figure, while the duct
O for exhauasting the pneumatic may be made
as large as desired tooperate thekey A through

m, and fill it.again very quickly by using the .

primary pneamatic ¢ a' B I in connection
with the music-sheet N simply for operating

the valves of the air-ducts to and from key A.

The perforation in the music-sheet may now
e made as much smaller than an opening
large enough to exhaust properiy the cham-

' Der of key A as chamber a'"is smaller than A.

i

Tn the device of actual working size for a
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fore the perforations in the sheet, do not re-

quire to be more than one-twentieth of an

- inchin diameter or width, as shown in Fig. 4,
- .and the.duct D requires to be not more than
one-thirty-second of an inch in diameter, whiie
the ducts C m can be the sizes shown.

When an- unperforated part of the music

sheet closes duct B follower a takes. the po..

~ sition. shown in Fig. 2, and valve & is open
~ to fill 'key A with air... When a perforation
_opens duct B the follower o drops, and with it
‘the rod of the valves, whicl closes valves &
- and opens valve g, as shownin Fig. 3. When
the valves are closed they are held t{o their
“geats by a stop on the valve-rod for the pur-

pose. . | |

The valves slide on the rod, and a light
spring-with slight tension is placed between
them, in order that one may open no.sooner

than the other is'closed. -

- No further mechanism is necessary to make
the device operative; but -if the valve-rod 1is

 notsufficiently heavy to hold the valve 2 firmly
to its seat, it is well to either add the spring |

T,.or, what is ' much better, the follower e.

which 18 desirable. -

* " The follower ¢ is smaller than follower a, and

has’'a flexible cornection with the sides of the
‘chamber in like manner to a. This forms the.
chamber & auder the chiamber &,

‘The chamber & in both modes of construc-

~ tion is constantly-filled with air from the ex-

ternal atmosphére through the opening V. .
- When the small follower is not used, the par-

tition H is made to extend across the chamber
from side to side, as shown by the dotted lines,
- an opening being left only sufficiently large
for the rod .to slide in, thus separating the
chamber b from the chamber below the parti-

tion H.. |

greater surface for air-pressure than follower
¢, the smaller one is carried upward with the

larger, and held in such position until a per-
- “-foration in the music-sheet renders the larger
~ ..one inoperative, when the exhaust from below

draws down the small follower with a -quick

- movement, closing and helding firmly valve 2
 to its seat until chamber a! is again exhausted.

- | The device thus constracted is exceedingly
- gensitive and quick in its action.

. A single set of these primary pneumatics

may be made to operate a number of sets of
~ pneumatic keys, as the chamber in which the

valves are placed may lead to any desired

nuimber of pneamatic keys, which may be ar- |

ranged to act separately-or in groups, as re-
quired. . | L |
By changing the valves g /. to the opposite

~ sides of their ports, the device may be. oper-

ated by a pressure current of air instead of

-éxhaust, if desirable; or the parts may be ar-

ranged to operate with a pressure current for

e 214191 BEST AVAILABLE COP
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the pneumatic key A and exhanst for the
chamber a'; or currents of different tensions
| may be used for‘the two chambers, thus ne-
cessitating the use of only the follower a with
| chamber a' on. one side of it and chamber et
on the other side.. |
~ In my patent for lmprovement in musical
instruments dated May 7, 1878, there was
shown abalanced-valve for the reed-opening of
an organ; but the same was reserved for a
future specification. Inow presenta balanced
valve in an improved form. -
- ¥ig. 1 the partition between. the air-chest
K andreed-chamber Z*has twoopenings, closed
by the two valves ¢* and ¢, These valves are
both connected with the push-pin a?, and op-
erate in unison. The valve € opens into reed-
chamber 4%, and valve ¢* opens into air-chest
K. The exhaust of the bellows tends to open
valve ¢4, but to close valve ¢*. The air-surface
pressure of valve € is made to slightly exceed
that of &4, taking into account their difference
of leverage, 80 that tiie valves are held closed
by air-pressure, but are very easily opened.

C _ | A slight spring may be added to secure their
“When the follower e is used ‘the rod and VR
valves may be very light, aud the device be

~exceedingly sensitive and -quick in ifs action,

prompt closing, if desired.

. The push-pin is provided _With' a screw and

| adjusting-nut, as shown, to adjust the valves

80 that they will ‘strike their seats in unison.
These valves thus constructed and arranged
will operate with uniform touch, whate¥er the
tension of the exhaust may be or under change
of its ‘tension, and aré very useful in instra-
ments provided with expression-bellows. o

The third part of my.invention consists in
an improved expression-bellows. The recelv-
ing-chamber & G* has two or more compart-
ments communicating with one another, and
operated alike by air, either under pressure
or exhaust. The chamber hasa partcutaway
in Fig. 1 to show the two interpal compart-
ments, and Fig. 6 represents their positious.

. , | The. compartment G does not necessarily re-
- When the device is constructed with the
“small follower e, the follower a representing a

quire any spring, and in this respect differs
materially from expression-bellows depend-
| ing on springs of different tensions. When
both compartments are operating in connec-
tion with the air-current, they communicate
with each other, securing a constant equilib-
fiam in - the air of the air-chest- K, with an
easy transition from one air-tension to another,
however sudden it may .be, without the use of .
gir-pads or regulating-Springs, or any thing
| of the kind, and therefore the device difters
| in every respect from the use of an additional
bellows, having no air -communication with
the receiving-chamber proper. The pumps iu
operate only in conneetion with compartment
G2, and compartment G* takes the air from
compartment G through an intervening pas-
sage, into which open the ports Z Z°. Com-
partment G2 opens into the duct leading to alr-
chest K throiagh an opening represeunted by
| dotted lines at L - _

| In the passage leading from compartment
| & to G are two valves, one to open and close
' the passage between the compartments,-and
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~nection with rod 23,
‘music-sheet throunh the pneumatic f.

~dotted lines Y.
~ mechanically operated in connection with the

bells, and the like..
“able to vary the stroke of the keys when used

‘with reeds or pipes. Secondly, I use the ex-

~valves,
P P, which are the ordivary stops of the or-

~or below the principal set.
“the principal set, thepiccole would be the same

2E4,12%

- -the other c.,onnectmﬂ the passage w ith the ex- |
ternal atmosphere.

- ber is represented by S

The spring of the cham-

When valve 1 is
open and valve ¢ closed the entire receiving-

.chamber 18 operatwe and the tension of the

alr 1s that of the spring, taking into account
the area of the entire moz able surface of the

- chamber.  When valve ¢ is open and valve i

closed, comp'i,ltment G is rendered inopera-

tive, an(l the air-tension is that of the spring,

taLmrr into aceount only thie movable surface
of. the remainder of the chamber. Thus, if
the compartments were of equal size, and
the entire movable surface of tiie chamber be
thrée square feet, and the spring-pressure

- thirty pounds, the air- tension would be ten
- pounds to the foot wlhen both ¢

o are opemtn'e, but twentv poundb to the fooft

compartments

when ounly oue compartment is operative.
Any number of compartments may be used,

80 that a variety of air-tensions may be qe-

cured The, chamber thuas constructed may

~be used either for exhaust or pressure, as the

case may require.  Thevalves may be operat-
ed by an attachment for knee or band, in con-

, at % or by meam of the

The
air-duct to this 1meumatlc 13 161}1*es+'-=nted by

The valves may be otherswise

music-sheet—for examiple, by means of levers

connecting With deples-~1011s, elevations, or
perforations in the sheet.

I use the tfension-bellows for two .distinect

- purposes: Ifirst, to operate the pneumatic key-
-aetion with (hﬂ{.rent degorees of tension for
different powers of stroke wheil required, the

actionn being adapted to sounding devices
other- than . 1*eeds or pipes, such as strings,
It is olSp. desirable to be

pression-belloss- for d fferent degrees of air

‘tension on the reeds or pipes.

In Tig. 1 the air-chest I, i which ’rhe Alr-

~ tension is changed by the e\plea‘uon -bellows,

is shown cnnnectmn directly both with the

pneumatic Keys and the reed-chamber 12,

The Object of the fourtly part of my inven-
tion is fo be able Yo use the additional sets of
reeds which are reqmred for the stops of a

rYeed-instrument, to perform music by means
of the pueun nmtlc keys beyond- tiie range of |
-octaves given to the width of the music- shegt—
for e"mmnle a sheet with three octaves of

. p""lﬁ}ldtl(}ll\ and the stops to perforin masic
The !
“levers L I? may be operated by means of the

wriften on five or more octaves of notes.

pneumatic key-action as rapidiy as the reed-
" The levers L 1?2 operate the shutters

oan, "All the stops’ of .a reed- organ, except

Wwhat are called the “fancy” stops, simply |

open to sets of reeds-n octaves ranging ahove
The violina bein g

an octm' above, and tlie trumpet the same

| as ii1s Keys

QCTaves, .
{ of 1ts letter in all the sets of receds of-its

BEST AVAILABLE COP

an octave beiow, 1, Uu,n,mnalm.-ﬂ performer
were able to lmmpuhte his stops as rftpully'
3, and manipulate both in unison, hie
would be able to perform music bevond- the
range of his key-board.. This is what I ac-
cc}mplish with the pneumatic keys and the.
groups ot sets of reeds of Fig. 7. The music-
shieet is only wide enough to operate three oc-

aves of pneamatic l-.he}s and seven stops. 1'35
arranging the sets of veeds {or the ptmulml
set, and those for the stops in groups; as
shown, fo be operated upon by the three oc-
taves of Keys fm the notes, and having seven
shutters, one for each stop pneumatw, suéh
combnmtwm may be made by meaits of the
perforations 1t the sheet as not only to PIO-
duce the ordinary cffect of stops, but: to er-
form music written on five, six, or ¢ven seven
Itach note-key opens all the valves

aroup; vut only the letter of such "set is
sounded in the group as may be opened by =
corresponding action of-its shutter- key., Ifa
letter-ley Le operated in the third group, for
example, and the stop-keys be operated for
six and seven, the letter would be in the mxth
octave with v mlnn and piccolo stops.

Many pieces ou even seven octiaves can be
rendered properly with thé cffect of the stops
perforated in sheets for three octaves in width.
All solo passages can thus be rendered in
seven octaves. A greater or less number of
sets of reeds may make up each group, accord-
ing to the desired limit- of the range of the in-
strument. -

It is unnecessary to enter into a long ex-
planatmn as to the method of combmmﬂ' the

| different sets for different results, as it is a

fact well known that a great many c¢ombina-
tions are possible from a very few numbers. .

The ducts B, Fig. 1, converge, requiring
only a narrow sheet

The devices of 1y inveniion are applicable
not only to reed-organs, but to musical 1nstra-
ments provided with stril gs, Lells, or other
sounding devices. They are also athbptable
cither to complete instruments or to attach-
ments for playing on musical instrnments,
Many of the devices are also applicable either
to mechanical musical instraments or to tque |
manunally operated, or to those which 4are
adapted to be operated manually or mechahi-
cally at will. I do not therefore wish to limit
1;1?:,61’[" in their application to musieal jnstru-
ments of any particular description.

What I claim as my myvention, ana desu'e
to secure by Letters I’atent 15—

" 1. The combination, with: the v -alves g Iy of
follower a, air- (,,mmber a!, follower ¢, and Air-
chamber ¢! , substantially “tS and tor the pars
| pose speclﬁed

2. The combination; with follower a, and 1ts
air-chamber, follower ¢, and its air-chamber,
of valves ¢ ]L, the followers dlﬁernw in ‘II‘ER,
for the purpose specified.

3. The combvmtlon with follower a and-air-

chanber «', of the pel forated musie-sheet N
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air-duct B a,ml air- duct D, the duct B being

larger than duct D, in order that the air pass-

ing through the music:sheet may be in excess

of that passing through duct D, to secure the

proper. action of follower a.
4. The combination, with air-chamber ¢' and

follower a, of valve k, substantmll; as and fer
the pnrpose specified. ‘

5. In a pneumatic key-action fer musical

tially as and for the purpose specified.

6. The combination, with the pneumatic
key-action of a musica-l'instrument, of bellows
constracted to produce different degrees of air-
tension for giving different degrees of power
to the movement ef the keys, substantxaﬂy as

- specified.

7. The expression - bellowe ha\mg two or

more connecting compartments, and having a
valve for establishing or cutting off such com-

munication at will.

- 8. The expression - bellows having two or
| more compartments, and a valve for estublish-
ing or cutting, off their communication, one |
_compartment having a spring, the others mth |

or without springs, constructed to eperate Sub

4 _ 214,321

| mstruments, the air-dacts B, D, and C, differ- |
- Ing in size, when arranged to eperﬂ.te substan- |

BEST AVAILABLE COP

9. The combmatwn with the expreseren- .
beilows, of the perforated music-sheet, where-
by the dlﬁ‘erent degrees of air- tensmn of the
bellows are controlled, substantially’ as speel- -

fied.

10. The expresswn .bellows and its valves ¢
1, in_combination with the pneumatic f, sub-

| _smntlally as gpecified.
i1. The combination, with a perforated mu-
sic-sheet and stops. operated thereby, of a
group or. groups of reeds, each group contain-
‘ing more than one octave .of notes, operated

by a single octave of perforetions in the mu-
sic-sheet.

12. The combination, with the push-pin a3,

of the valves € ¢t for th reed or pipe of &

‘musical instrument, constructed and arranged
to operate substantlally as specified.

13. The combination, with a mechanical

musical instrument, of an expression- -beliows,

substantlaﬂl} as rmcl for the pnrposee speci-
fied. - |

MERRITT GALLY.

Witnesses:
JOSEPH MOSSMAN,
- C. P. BLiss,
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