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UNITED STATES PATENT OFFICE. 

ERNEST M. SKINNER, OF DORCHESTER, MASSACHUSETTS, ASSIGNOR TO 
THE AEOLIAN COMPANY, OF NEW YORK, N. Y., A CORPORATION OF 
CONNECTICUT. 

TRACKER-BOARD FOR AUTOMATIC MUSICAL-INSTRUMENT PLAYERS, 

SPECIFICATION forming part of Letters Patent No. 715,307, dated December 9, 1902. 
Original application filed September 12, 1900, Serial No. 29,842, Divided and this application filed December 27, 1900. Serial 

No, 41,276, 

To all, whom, it may concern: 
Be it known that I, ERNEST M. SKINNER, a 

citizen of the United States, residing at Dor 
chester, in the county of Suffolk and State of 
Massachusetts, have invented new and use 
ful Improvements in Tracker-Boards for Au 
tomatic Musical-Instrument Players, of which 
the following is a specification. 
This invention relates to tracker-boards for 

automatic musical-instrument players, par 
ticularly piano and organ players; and it has 
for its object, first, to provide a lengthwise 
extensible and contractible tracker - board, 
and, second, to provide mechanism controlled 
by the music-sheet for automatically extend 
ing and contracting said tracker-board. 
To these ends my invention consists in the 

features and in the construction, combina 
tion, and arrangement of parts hereinafter 
described, and particularly pointed out in the 
claims following the description, reference 
being had to the accompanying drawings, 
forming a part of this specification, wherein 

Figure l is a vertical sectional view of a 
Sufficient portion of a piano-player to illus 
trate the application of my improved tracker 
board. Fig. 2 is a plan view of the sectional 
tracker-board and the music-sheet used in 
connection there with. Fig. 3 is an end view 
of the parts shown in Fig. 2. Fig. 4 is a sec 
tional view of the means for shifting the 
tracker-board sections longitudinally, and 
Fig. 5 is a top plan view of the parts shown 
in Fig. 4. 

In Some classes of musical-instrument play 
ers wherein the music-playing mechanism is 
controlled by a perforated music-sheet very 
long tracker-boards are employed having a 
large number of note-passages in order that 
Several parts or a large number of notes may 
be simultaneously played, and in such instru 
ments a correspondingly wide music - sheet 
is necessarily employed. The paper music 
sheets, Owing to variations in the weather and 
other causes, expand and contract or shrink 
and expand laterally. Such shrinkage or ex 
pansion in music-sheets of ordinary width 
Say ten inches, for example-does not seri 
ously affect the character of the music; but in 

(No model.) 

the wider sheets referred to the lateral expan 
sion and contraction of the music -sheet is 
augmented or multiplied, so that the total 
transverse expansion or contraction of the 
music -sheet frequently is so great that the 
note slots or perforations in the music-sheet 
will fail to accurately register with the cor 
responding passages or apertures in the 
tracker-board. To overcome such objection, 
I have provided a tracker-board that may be 
lengthwise extended or contracted, so as to 
cause its passages or apertures to at all times 
accurately register with the proper note slots 
or perforations in the music-sheet, and I have 
also provided means for automatically extend 
ing or contracting the tracker-board to ac 
complish such purpose, as will now be de 
scribed. 

Referring to the drawings, the numeral 1 
indicates the vacuum-chamber in which are 
arranged the primary pneumatics 2, said 
Vacuum-chamber communicating by ports 3 
with the key-pneumatics 4. The key-pneu 
matics 4 are provided with fingers 5, which 
are disposed over and arranged to operate 
the piano-keys 6, and each of the ports 3 is 
normally closed by a valve 7, the stem 8 of 
which is connected with the corresponding 
primary pneumatic, as shown. Each of the 
primary pneumatics 2 communicates by a 
passage 9 with a chamber or cell 10, and the 
latter in turn communicates with a slot or 
aperture 11 in the top or cover 19 of the 
tracker-board, over which passes the perfo 
rated music -sheet 13. The music -sheet is 
wound on one of two rolls 14 and is adapted 
to be unwound therefrom onto the other roll, 
as usual. The music-sheet is provided with 
the usual note apertures or perforations. 15, 
corresponding to the notes to be played, which 
apertures or perforations, as is usual in de 
vices of this kind, are adapted to register 
with the proper openings 11 in the tracker 
board. From the vacuum-chamber 1 leads a 
wind-trunk 16, which is connected with any 
suitable air-exhausting mechanism, by means 
of which a partial vacuum is maintained in 
the vacuum-chamber. 
The construction above described forms no 
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part of the present invention, the same be 
ing fully shown and described in Letters Pat 
ent granted to me on the 4th day of Decem 
ber, 1900, No. 663,368, and operates in a usual 
and well-known manner. 
The tracker-board comprises a bar or lon 

gitudinal block 17, in the opposite edges of 
which are formed vertical recesses, grooves, or 
kerfs constituting the cells 10, before referred 
to. Said recesses or kerfs are wider at the 
top than at the bottom, as shown, and those 
on the one side of the block alternate with 
those on the other side. Imperforate strips 
18 are attached to the opposite sides of the 
block 17 and a cover-strip 19 is attached to 
the top of the block, said strips 18 and 19 op 
erating to inclose the open sides and tops of 
the recesses or kerfs. The upper side of the 
strip 19 is curved or rounded, as shown 
that is to say, its upper side is formed on the 
arc of a circle-so that the music-sheet will 
closely contact there with and at the same 
time move freely thereover, and the slots or 
apertures 11 are formed centrally in said 
cover-strip, there being one such aperture 
for each note or key-pneumatic. In the bot 
tom of the tracker-board is formed a longi 
tudinal vent-chamber 20, which extends be 
neath and is common to all the cells 10, and 
leading from said vent-chamber to the re 
spective cells are ducts or passages 21 of 
small diameter. The vent-chamber 20 com 
municates by a duct 22 with the vacuum 
chamber 1. 
The operation of the parts may be briefly 

described as follows: When a slot or aper 
ture 15 in the music-sheet is caused to reg 
ister With one of the apertures 11, atmos 
pheric air is immediately admitted through 
the cell 10 and passage 9 behind the primary 
pneumatic 2 and expands the latter against 
the vacuum in the chamber 1. The primary 
pneumatic in expanding opens the valve 7 
and places the key-pneumatic 4 in communi 
cation with the vacuum-chamber, whereupon 
the key-pneumatic is collapsed and the piano 
key 6 is depressed by the finger 5, thereby 
sounding the proper note. The moment the 
slot or aperture 15 in the music-sheet passes 
over or beyond the slot or aperture 11 in the 
tracker-board, so as to close the aperture 11, 
the cell 10 is cut off from communication with 
the atmosphere and the air behind or above 
the pneumatic 2 is exhausted into the vacu 
um-chamber 1 through the passage 9, cell 10, 
duct or passage 21, vent - chamber 20, and 
duct 22, putting the pneumatic in equilib 
rium, whereupon the atmospheric pressure 
raises the valve 7, thus shutting off commu 
nication between the Vacuum-chamber and 
the key-pneumatic 4 and placing the latter in 
communication with the atmosphere, where 
upon the parts are restored to their normal 
position. 
The general construction and operation of 

an apparatus with which my extensible and 
contractible tracker-board may be used hav 

715,307 

ing been described, I will now describe such 
tracker-board and the means for automat 
ically extending and contracting the same. 
The tracker-board, preferably constructed 

in the manner above described, is made in 
two independent sections 19 and 19, each 
provided on its opposite sides with cleats or 
longitudinal ribs 23, that are arranged to 
loosely slide in fixed guideways 24, whereby 
said sections are free to longitudinally slide 
independently of one another. I have shown 
one of the sections, as 19, provided at its in 
ner end with a tenon 25, that is loosely ar 
ranged in a corresponding mortise 26 in the 
adjacent end of the other section 19 for the 
purpose of aiding in keeping the two sections 
in alinement; but this feature is not essential 
and may be dispensed with. The two sec 
tions are provided with note-apertures 11, as 
before described, and each is provided at its 
outer end with two supplemental apertures 
27 and 28, from which lead two pipes or tubes 
29 and 30. The tubes 29 and 30 communi 
cate, respectively, with two pneumatics 31 
and 32, arranged in a chest 33, and the inte 
rior of said chest communicates by a passage 
34 with the vacuum-chamber 1. 
The numerals 35 and 36 indicate two bel 

lows, the movable leaf or board of each of 
which is independently connected to the end 
of its corresponding tracker-board section by 
a link 37 or 38, as most clearly shown in Figs. 
4 and 5 of the drawings. Two ducts or pas 
sages 39 and 40 are formed in the chest 33 and 
respectively communicate with the bellows 35 
and 36, and intersecting said ducts or pas 
sages are two transverse ducts or ports 41 and 
42, each of which opens at one end to the at 
mosphere and at its other end into the inte 
rior of the chest, which constitutes a chamber 
43. To the pneumatics 31 and 32 are attached 
valve-stems carrying double-acting valves 44 
and 45, which control the ports 41 and 42, as 
will presently appear. 

It will be understood that the arrangement 
just described will be duplicated-that is to 
say, there will be one such actuating mech 
anism connected to the outer end of the sec 
tions 19 and 19. 
The music-sheet 13 is provided at suitable 

intervals along its opposite edges with per 
forations 46, which are adapted at certain 
times to register with the Supplemental ap 
ertures 27 and 28. 
The operation is as follows: As long as the 

music-sheet is in its normal state-that is to 
say, is unaffected by the weather-the perfo 
rations 46 as they pass over the tracker-board 
will lie midway between the two apertures 27 
and 28, and as said apertures are not uncov 
ered sufficiently to overcome the vents neither 
of them will operate the bellows 35 and 36. 
Let it be assumed, however, that the music 
sheet has expanded or increased in width. 
Then the perforations 46 would register with 
the apertures or passages 28 in the tracker 
board sections, admitting air behind the pneu 
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matics 31. The atmospheric pressure would 
then cause the pneumatics 31 to expand, clos 
ing the ports 42 to the atmosphere and put 
ting the latter in communication with the 
passages 40, whereupon the air would be ex 
hausted from the bellows 36, collapsing the 
latter, and by means of the links 38 would 
draw the sections 19 and 19 outward in op 
posite directions, thus extending the tracker 
board. In like manner, should the music 
sheet shrink or contract the perforations 
would register with the apertures or passages 
27, thereby operating the pneumatics 32, 
which in turn actuate the valves 44 and cause 
the air to be exhausted from the bellows 35, 
and as the latter collapses the tracker-board 
sections 19 and 19 are moved toward one 
another. Whenever the apertures 27 and 28 
are closed by the imperforate part of the mu 
sic-sheet the atmosphere is cut off from be 
hind the pneumatics and the latter are vented 
through small vents 47, as usual, whereupon 
the atmospheric pressure forces the valves 44 
and 45 inward, closing the communication be 
tween the ports 41 and 42 and the passages 
39 and 40 and putting the bellows 35 and 36 
in communication With the atmosphere. 
By the means above described the tracker 

board is automatically extended or contract 
ed to compensate for the expansion or shrink 
age of the music-sheet, whereby the note 
perforations in the latter will at all times 
accurately register with the passages in the 
tracker-board. 

I have shown the tracker-board as consist 
ing of but two sections; but it will of course 
be understood that it may comprise as many 
separate sections as the character of the 
music to be played may render necessary or 
desirable. 
Having described my invention, what I 

claim is 
1. A tracker-board divided as to its length 

and having a section provided with ducts 
movable relatively to another section also 
provided with ducts. 

3. 

2. A lengthwise extensible and contracti 
ble tracker-board for automatic musical-in 
strument players, substantially as described 
and for the purpose specified. 

3. In an automatic musical - instrument 
player, the combination with a lengthwise ex 
tensible and contractible tracker-board, of 
mechanism controlled by the music-sheet for 
automatically extending and contracting said 
tracker-board, substantially as described and 
for the purpose specified. 

4. In an automatic musical - instrument 
player, the combination with a tracker-board 
comprising a plurality of longitudinal sec 
tions adjustable lengthwise relatively one 
to another, of mechanism controlled by the 
music-sheet for automatically moving said 
sections toward and away from one another, 
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substantially as described and for the pur- 65 
pose specified. 

5. In an automatic musical - instrument 
player, the combination with a tracker-board 
comprising a plurality of longitudinal sec 
tions movable lengthwise relatively one to 
another each of said sections being provided 
with two air-inlet passages, two bellows con 
nected with one end of each of said sections 
and operating when collapsed to move said 
sections in opposite directions, a vacuum 
chest communicating with each pair of said 
bellows, valves controlling the communica 
tion between said bellows and the vacuum 
chamber and between the bellows and the at 
mosphere, pneumatics controlling said valves, 
and passages leading from the pneumatics to 
the air-inlet passages, said air-passages be 
ing controlled by supplemental apertures in 
the music-sheet, substantially as described 
and for the purpose specified. 

In testimony whereof I have hereunto set 
my hand in presence of two subscribing wit 

SSS. 
ERNEST M. SKINNER, 

Witnesses: 
- GEORGE. H. TAYLOR, 
DANIEL W. SULLIVAN. 
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