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To all whom it -may concern:

Be it known that I, THEODORE PARKER
BROWN, a cifizen of the United States, resid-
ing at Worcester in the county of W orces-
ter and State of Maseechusetts have invented
certain new and usefnl Improvements in
Pneumatic-Actions for Self-Playing Musical
Instruments; and I do hereby declare the fol-
lowing to be a full, elear, and exact descrip-

tion of the invention, such as will enable oth-
ers skilled in the art to which it appertains

to make and use the same.
My invention relates to attachments for pi-
anos, commonly called ‘ automatic piano-

| pleyers ” in which a series of mechanical fin-

gers or key-strikers is arranged in proximity

to the kevboard, which key- stmkers through

suitable aetueting devices are caused to etrike
the keys of the piano and produce a musical
composition, the movements of the key-

by means of a perforated note- eheet Oor music-
web, said sheet controlling the small bellows
known as ‘“ power-pneu meties,” which con-
stitute a part of the actuating mechanism and
are the immediate means for imparting move-
ment to the key-strikers, said pneumatics be-
ing connected in turn with suitable exhaust
apparatus. - -

It is with the object of lmprovmfr on the
present type of device that I have evolved the

present construction, which relates in part to

means for insuring a quick strong action of
the power-pnenmatics without regerd to the
area of the note-perforation which passes over
a duct in the tracker, but will provide for
the influx of a sul flicient volume of air to the
pneumaties, which cause the collapsing ot the
power -pneumatics to always give a strong
sudden movement to the key- lever it hevmfr
been found that with the constructions now
in use when a dote-perforation of somewhat
less area than those ordinarily representing
a musical composition passes the tracker the
action of the power- pneumetw controlling
and actuating devices is slow and weak, so
that the key-—stmkel will not strike the proper
blow,the note is notploperlv sounded,and the
e'fect of the produetion is seriously marred.
I have also provided ‘a construction of key-

striker, or, more properly, the head at the end
of the key -striker which strikes the keys, the |

| a bank of wind-trunks,

‘in the casing 2. | _
casing 2 communicates, by means of a port 4,

which carries at its lower end the head 32

(No model,) -

! construction which I have invented giving a

striker which will deliver a blow correspond-
ing more nearly to the ‘‘live” or elastic touch
of the human finger than those now in.use.

In the drawings herewith, which form a

partof thisspecification, I have shown,in Fig-

ure 1, a view, partly in section, of so much of
power-puneumatics,
and their controlling devices as will illustrate
my invention, a tracker with its connecting-
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ducts and nete-sheet being shown 1n opera- °

tive relation to the other perte Fig. 218 a
detail view in section to illastrate the im-

proved striker or key-striker head. Iig.31s

an enlarged detail view showing the adjust-
able eonneetmn between the h@ddb and stems
of the valves.

Referring tothe drawings by numerels like
numerals 1nd1eet1ncr like parts in the,eeverel
views, 1 designates a longitudinally-disposed
wind-trunk connected in the usual manner
with some suitable exhaust apparatus and
abuts against or is secured to a duct-board,
hereinafter referred to, the duct-board form-
ing one wall of the wind-trank 1, while 2 de-
notes a casing forming a velve - chamber

mounted on said trunk 1 and communieating

therewith through port 3. Thecasing 2 forms
the top wall of the wind-trunk and abuts
against or is secured to one side of the duct-
board to be hereinafter referred to, the duct-
board forming one wall of the valve-chamber
The valve-chamber in the

with a power-pneumatic 6, the movable mem-
ber of which is connected in the usual or any
suitable manner with a rod or key-striker 7,

which will beé described in detail hereinafter.
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Said valve-chamber in the casing 2 isin com-

munication with the outer atmosphere by
means of ‘a port 5, said port 5 and the port 3
above referred to bemﬂ' controlled by a single
puppet-valve 9, which is provided on both
sides with sulbable seating-faces to insure a
tight closure of the port with which it is.in
contact and being mounted on a flexible flap
or hinge 10 will readily seat itself so as to
close either the port 3 below-or the port 5
above it, in accordance with the condition of
the pressure in the wind-trunk 1. Said valve
9 has a depending stem 11, to the lower end
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of which is adjustably secured a head 12, said |
head resting upon a disk 13, placed centrally
of a ﬂemble diaphragm 14, which separates
the wind-trunk 1 from a ehambel 15, which

will be referred to hereinafter as the ““dia-
phragm - chamber.” The head 12 has a

threaded connection with the stem 11, as
shownin Fig. 3, which permitsof ad_lu%tment
Leading from the said diaphragm-chamber
15 is an upper horizontally -extending duct
16, formed im the duct-board 172, the latter
meferabl_y arranged to extend in a vertical
manner and inter posed between the tracker,
hereinafter referred to, and the pneumaties.
The duct 16 eommunicates at its inner end
with the upper end of a vertically-extending
main duect 17, also formed in the duct-board
172, The main duet 17 communicates at 1ts
lowerend with a horizontally-extending lower
duet 17°. There are as many upper, lower,
and main duacts in the board 17* as there are
pneumaties. The lower duct 17° communi-
cates at its outer end with a horizontally-ex-
tending duct 17°, formed in the upper wall of
a casing 18, which forms a second wind-trunk.
The casing 18 abuts against or is securea to
ocne side of the duct-board 172,
forming one wall thereof. The duet 17° com-
municates with the wind-trunk formed by the
casing 18 by means of a port-passage 19 in the
top wall of the casing 15, which passage leads
to the outer atmosphere also, the inner and

- outer mouths. of said port-passage 19 being
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controlled by a double-headed valve 20. De-

‘pending from the lower head of said-valve 20

is astem 21, havingadjustably secured there-

to a head 22, which rests upon a central disk

23, carried by a flexible diaphragm 24, which
separates sald wind-trupk from a diaphragm-
chamber 25, formed in the bottom wall of
the casing 18, this arranzement of wind-
trunk, diaphragm-chamber, and controlling-
valve being quite similar to that described
above:as forming the immediate actuating
means for the power-pneumatic, and this
last-described- wind-trunk 13, with 168 co0p-
erating parts, I term the ‘‘primary pneu-
matic,” while that which 1s 1n direct connec-
tion with the power-pneumatic 6, which ac-
tuates the key-levers, I term the ‘‘ secondary
pneumatie,” the appositeness of these desig-
natious being- made clear hereinafter in set-
ting forth the operation of the device. 'I'he
stem 21 has a-threaded connection with the
head 22, similar to the corresponding parts
illustrated in Fig. 3, which permits of an ad-
justment of the head on the stem. The dia-

phragm - chamber 25 of the primary pneu-

matic communicates with a duct 26, formed
in the-bottom wall of thecasing 18, theduct
26 communicating at one-end with a duct 262,
formed in the lower part of the duct-board
172,  The duct 26* is termed the *ftracker-
communicating duct.” There are as many
tracker-ducts as occasion requires. The duct

26* is substantially L-shaped and has con-
nected to its outer end duct-pipe 26°, depend-

the latter

¥
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ing from the tracker 27 of the ordinary con-
stlu(,tmn a note-sheet 28, mounted on suit-
able dehvery and take-up rollers 29 30, be-
ing arranged to travel over the tracker 97 in
the usuaJ manner and open or close the

tracker-mouths in the customary way.

The operation of the mechanism described
is as follows: Air being exhausted from the
wind-trunks 1 and 13 of the apparatus and
the tracker-mouths being closed, it is clear
that the valves 20 and 9 of the primary and
secondary pneummies respectively, will be
held by atmospheric pressure to their seats
in their lowermost positions, this action of
the valves resulting in closing the upper end
of the port-passage 19 in the primary pneu-
matic and in closing the:-port 3 in the sec-
ondary pneumatic, and thus in this last in-
stance preventing the exhaust from affect-
ing the power-pneumatic 6. It will be appar-
ent that the exhausting of the wind-trunk 18
will cause an exhaustmn of the main duct 17,
the diaphragm-chamber 15 of the several sec-
ondary pneumatics, and the diaghragm-
chamber 25and tracker-duct 26, provision fm
this last being made by means of a small port
31, connecting wind-trunk 18 and tracker-duct
26, which latter is in direct communication
with the diaphragm-chamber 25. Assuming
thatthisstate of exhaustion exists,it will beun-
derstood that when a note-perforation passes
a tracker-mouth there will be an influx of air
through the duet 26, which will break the vacu-
uam in chamber 25, and the flexible diaphragm
24 under the action of atmospheric pressure,
as against the exhaust in wind-trunk 18, will
bulge upwardly, raising the valve 20, closing
the lower end of passage-port 19, and opening
its upper end. The openingot the upper end
or passage-port 19, which is of considerable
area, will allow a large volume of air to flow
in, which will rush very quickly through the
main duct 17 and break the vacuum existing
in thediaphragm-chamber 15 of the secondary
pneumatie, the action of the body of air en-
tering said port-passage 19 insuring a quick
action of the valve 9, which as soon as the
vacuum 1is broken in chamber 15 will be
lifted bvtheupwardly-bulging diaphragm 14,
closing port 5, opening port 3, and placing the
exhaust-chamberor wind-trunk 1 in-communi-
cation with the valve-chamber 2 and through
the port 4 with the power-pneumatic 6. The
said power-pneumatic 6 will,it has been found,
collapse much quicker and with a greater
force when the construction above described
is used, thus insuring a rapid, powerful, and
aniform blow of the key-striker without re-
gard to the size or area of the note-periora-
tion which controls the primary-pneumatic
and indirectly controls the power - pneu-
matic, this result being attained, as stated,
by interposing the primary-pneumatic de-
vice between the tracker and the secondary-
pnetumatic device, whmh directly controls the
power-pneumatic.

The key-striker which I prefer to employ-
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is illustrated in Fig. 2 and consists 1n pro-

- viding a head 32, which is preferably a short

10

cylindrical bloclt of wood, said head being
screw-threaded or otherwise adjustably se-
cured to the lower end of the key-striker or

striker-rod 7, so as to allow for a delicate ad-

justment of the said head. Secured to the
Iower end of said head 32 is an elastic strik-
ing-surface, which, as shown, consists of a
rubber buatton 33, having a convex contact-
face and being held tothe said head by means
of a tack or screw 34, the head of which 1s em-
bedded in the rubber button 33. This con-

- struection, which is simple and duarable, gives

a very elastie touch to the key-strikers, re-
sulting in an improvement in.-the quality of

- the musie produced, for the reason that it ap-

20

proaches more closely the touch of the finger,
and at the same time suchelastic button, be-
cause of its inherent tendency to spring away
after the blow has been delivered, 1s of ma-
terial assistance in overcoming the inertia of

- the key-striker or striker-rod, so that it wilil
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make a quick light touch for staceato effect
‘with great accuracy.

Having thus described my invention, I
claim and desire to secure by Letters Patent
of the United States— ' -

1. In an automatic player for musical in-
struments, the combination with a tracker,
of a duect-board having upper, main, lower
and tracker duects, the latter independent of
the upper, main, and lower ducts and com-
municating with the tracker, sald upper,
main and lower ducts communicating with
each other, a primary wind-trunk arranged
againstsaid duct-board and provided with a
diaphragm-chamber communicating with the
tracker-duct, said wind-trunk communicat-
ing with said lower duct, a secondary wind-
trunk arranged against said duct-board and
provided with a diaphragm-chamber commu-

nicating with said upper duct, a valve mech- |

anism sultablyarranged in eachof sa’d wind-

5 trunks, a power - pneumatic communicating

with said secondary wind-trunk, and key-le-

- versoperatively connected to the power-pneu-

so ments comprisingaduct-board provided with |

matic. L
2. An automatic player for musical instru-

3

| wain, upper and lower duets communicating

with each other, said duct-board further pro-
vided with a tracker-communicating duct
independent of the main, upper and lower
ducts, a primary wind-trunk provided with
a diaphragm-chamber and communicating
with said lower duct and said tracker-duct,
a double valve suitably connected to said
wind-trunk and provided with a depending
stem carrying an adjustable head, a second-

ary wind-trunk arranged against said duet-
board and provided with a diaphragm-cham-

ber communicating with said upper duct, a
double-acting valve arranged in said second-
ary wind-trunk and provided with a depend-
ing stem carrying an adjustable head, a dia-
phragm arranged in each of the sald cham-
bers and adapted to engage the said heads
for suitably moving the said valves, and a

power-pneumatic device communicating with

said secondary-pneumatic device.

3. An automatic player for musical instru-
ments comprising a primary-pneumatic de-
viceembodying a double valve having a head
depending therefrom and adiaphragm-cham-
ber having a diaphragm mounted therein
adapted to engage the said head to move said
valve, a tracker communicating with said
diaphragm-chamber for controlling said pri-
mary-pneumatic device, a secondary - pneu-
matic device communicating with and con-

trolled by said primary-pneumaticdeviceand

communicating through a channel with the
atmosphere and embodying a double-acting
valve having a ‘head depending therefrom
and a diaphragm -chamber having a dia-
phragm mounted therein adapted to engage
the said head of the double-acting valve to
move the latter, said double-acting valve
adapted toopen and close said channel to the
atmosphere, and a power-pneumatic commu-
nicating with and operated by said second-
ary-pneumatic device. |

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

THEODORE PARKER BROWN.

Witnesses:
Rurus B. DODGE, Jr.,
HoBERT E. SMITH.
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