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cost and attractive appearance.

‘which are especially suitable for use with
the deyices of this application and are there-

an end yview of my inventjon arranged as a
self-playing attachment for actuating the

ratus as Fig, 1, and Fig. 8 is a plan view

"UNITED STATES

PATENT OFFICE.

ROBERT A. GALLY, OF BROOKLYN, NEW YORK.

PNEUMATIC AND SELF-PLAYING MUSICAL APPARATUS.

1,101,819. Specification of
) S Application filed May 11,
To all whom it may concern: ‘
Be it known that I, Roperr A, Garoy,
citizen of the United States, residing at/
Brooklyn, in the county of Kings and State !
of New York, have invented ‘certain new |
and useful Improvements in Pneumatic and !
Self-Playing Musical Apparatus, of which
the following is a speciﬁcati‘on, o
" My inventicn has for its object the sim-

pler and more perfect construction and con-

1003, Serial No. 156,628. -

slid under the ‘piang key-bed to economize
the attachment when'collapsed’and set for-
ward ‘of the plano for nse ds'a seat. for oné
of two persons whén maiiifa]ly performing
qn the piano,” Fig. 8'is an'end viey of the
attachment. shgwing more detail of the slides
and springs and 'the checks aild 'giiides by
which, the” adjustment arid“collapsé of’ the
attachment ‘is, effected, ‘while. Fig. '8°'is"a

trol of pneumatic devices for actuating mu- |
sical instruments efficiently, and with regard |
to the automatic rendering. of music with
avtistic effects of rhythm, dynamics, “ part™
distinctien and phrasing,’ and the arranging
of the necessary mechanism in a very sim- i

and durable form, b,ein.g Dar- |
ticularly well adapted for use as a sel -})l‘lgpy- ’
ing attachieent fer pianos, and of reasonable |

Some’ of the features of the music-sheets

fare shown herein ;to some extent are more
fully described. in my separate applications
wherein they are claimed. . ,

* In the gccompanying drawing Figure 11s

kevs of a piano as shown, the casework be-
ing largely removed to show the interiar ar-
rangements, Figs, 1* 1° and - 1¢ ‘being detail
of U-pieces. Tig. 2 is a front view of the
principal actuating parts of the same appa-

of the sane, having particular reference to
the arrangement of the pneumatics and their
chests. Fig. 4 is a plan view of bellows
from above, Fig. 4* being a longitudinal see-
tion of same taken at the dotted line z = of
Fig. 4, and Fig. 4° is a transverse section of
a part of same bellows taken at dotted liney
of Figs. 4 and 4. Tig. 5 is a plan view of
same bellows from below, showing oytside
ot feeders and their outer yalves, and Fig. 52
is a plan view of the same bellows with the
feeders laid open to show the interior valves,
Fig. 6 is a sectional view of the special bel-
lows for motor which is shown in front view
at left of TFig. 2, and Fig. 6 js sectional
plan of the motor-governar valve taken at
dotted line z of Fig. 6. Fig. 7 is an end
view of the attachment in position at the
piano ready te mechanically actuate the keys
of the latter, while in dotted lines is shown

| matic.’ "Fig.

front view of the'saine knd, *Fig: 9is'a plan
view of two poyer’pneumatics and & par-
tion' of ‘chest,” paitly. ‘Gt pway to. show i
terigr valyés, ports and ‘primary pneumatic
Tig, 10°being an end view, 'partly Sectional,
of “one such” power.'prielimatic’ with chest,
vglves and ‘primaries, while Figs! 104,710,
16° and 10%'are Views of the parts at the stic:
cessive peridds‘of actiop 6f the power pnéi:
N A1 is7a sectional view’ of the
cale def b, TeimGit bar i v
tpbes corinecting' two Of. i apeftures f'sep-
?xa’te,p;:!m%r%%ct@tbrsﬁf'dheipdﬁe’f," ney-
matig, whileFig 50° is the ‘sdifi¢ pnéumatic
elements” “actuating a” slower “pnelmatic
movement’ than ' ity préceding igure. ‘Fig,

device for the

11+ the detail'of the rewind d c
esponiding to the dotted line
{7 Fig-11e 1§ Front! ind

scale-réader

music-sheet cor
showing of Fig.'1

erid vicws of the ekt of
ipder and'its m0§5er of Fig

Fig. 12 1s a plan view ‘bft]ﬁ% adjustable scale-
reader “and’, the retyrn-vent “bir, partly
broken away and séctional to show interior
arrangemeént, while Jig. 13 is 'a“front view

5;‘1_2?}' ‘the takeup”cylinder and 'the’driving
motor therefor contained therein. f
The ‘scale’ of the”drawings compared. to

working size'is as folléws, referefice “bein

cation: Figs. 1, 1% 10, 17,9, 3, 4, 4% 4%, 5, 5,
6 and 6 are quarfer scale; Figs. 7,7, 8, and
s sixth; whilé Figs. 9, 10, 10%,10°, 10°, 10%,
11, 112, 11%, 11¢,12 and 13 are all full scale.

To avoid any bulk of a piano playing at:
tachment rising above the keyboard of a
piane, vokes or U-pieces as w of Figs. 1 to
1¢, hereipafter called U-pieces, are used to

are underneath-the piano ‘keybed, when'in
operative position, and the tracker appara-

tus T, take-up roller B, and spindle'R” for

the same attachment when collapsed and ¢

the music-sheet spool, as well as space for

Legters Patent.  Patented June 30, 1914, ’

the dotted lines of Fig. 7% showing -
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of the snid scale-Teader and return-vent bar,
together with .a musie-sheet and “its  spool -
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had to the drawings filed with this specifi- o
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convey to the piano keys the downward
movement of the power pneumatic P which
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such spool and sheet are provided to the

front of, and below the upper arm .of the:

U-pieces, all being preferably inclosed in
a suitable cabinet or case. -The U-pieces can
g be made of least weight for the required

rigidity by forming them from thin Besse-
mer steel or other suitable sheet: material,:

about 1/32 in. thickness, first cutting or
punching them of the shape shown by :the
10 dotted:lines of Tig. 1* and then bendlng

over the ends to form. two ‘lapped corner |
right angles as shown by the continuous |
Lapped corners

hnes of the same figure. ..
may be riveted or not. The varying width
15 of metal gives greatest strength at the mid-

dle -part “where most needed similar to. a |
The same general: form |

. bridge or: roof truss.
" can also be stamped or cast in finished shape
without bending, as in Fig. 1v.,

of: cost of ll’l‘l,l(ln
.. Ing a.l/4 in. x 1/]6 in. Bessemer steel or

equivalent material as shown'in Fig. 1¢, al- |
though this :makes . a . somewhat greater :
The U-pieces ;

are freely guided in bushed slots in guide- |
. rails.g.¢’,. “and are also kept in position by |

25 weight than the othe1 forms..

o the connections ', u?, from their lower arms

to the power- pneumatlcs P. The upper arms |

30 of the U- -pieces are provided:with strikers
or  fingers . s,.s’, of two,levels, to. oper;ate

_ the white and black -keys respectively, , the ]

strikers s, s’ pemv each at.the.same distance
from the .vertical part of: their, U- pieces as
35 the connectlons uw’, u?, of: ‘their, lower arms,
thus; insuring  a. dlrect stxalght pull or
stroke when a power- pneumatlc P, acts in
its downward pull, avoiding any lost mo:
tion, friction or. lost power.
40 level of black and white keys. vary on dif-
ferent pianos I make the key-strikers s;and
. 8/ relatively adjustable, either by, ‘themselves
or together iwith their actions as shown, r
bemw a regulator for this purpose, this regu-
45 htor 7 bem(r a screw passing loosely through
a lug on, the front of the’ swingable bellows
- up into a rigid part of instrument, the turn-
ing of. the screw 7 raising or lowerlng the
bellows and the black-key pneumatics- and
50 their strikers s” independently of the strikers
s. Springs as s* serve to overcome the weight
. of the U-pieces, ete., and raise them and. the
* strikers to permit the quick and free return
of the piano key at the end of a note.
55  The power-pneumatics P are arranged hor-
izontally and with a downward actlon, and
_ are preferably placed in two or more rows
" to allow sufficient width of each pneumatic
-while the entire number correspond in scale
60 spacing to that of the musical instrument
keys, the pneumatics being alternated or
. staggered among the several rows. A very
"~ efficient, alternation is. between black and
white key centers, the pneumatics for the
65 black keys being all in one or more particu-

. The general |
20 purpose of the U-piece,. with an. economy |
, can be obtained by bend:

As relatlve 1

. 1,101,919

lar rows, and those for the white keys in dis-
tinct and separatezone or more rows. By
placing the pneumatics in two rows as shown
in"Figs. 1, 2 'and"3;'0ne row to the rear of
the other and n nearly the same plane but 70
somewhat Japped over the other; the oper-
ating ends of the pneumatics of each point-
ing inwardly of the general arrangement
and those of each row, toward those of the
other, a very. compact arrangement is made, 75
and economy (¢ of vertical space attained, thus
achieving an appearance of minimum bulk
when_incased. ~ With the one row of pneu-
matics of foregoing arrangement assigned *
to the black keys and the other row to the 80
\v‘nte keys, with the actuating connections
u!, 4, thereof preferably placed. somewhat
to the rear of the operatlng ends of the pneu-
matics, a power gain of leverage is obtained, **/
the lines of action are in advantageous posi- 85
tions t0 equalize’ ‘power and depth’ of
stroke, ior the lack and. ‘white keys respec-
t1vely, the U'pleces are ‘of; minimum length,
‘md a generally’ ple, - convenlent andeffi-
c;ent pos1tloma d, operatlon ‘of parts and 90
combinations secured *The bellows is pref-
erably placed in horlzontal .plane directly
under the rows of power pneumatws P and
their chests, the feeders of the ‘bellows being “*
placed on the lower and movqble face of the 95
bellows reservqlr, this arrangement carrying
out, tlle sch"me ‘of compactness and’ allowing
diréet, .conné ctlon 'of _air’'from. pnéumatic _
chests fo fixed part of the bellows'and direct ©*
connections_from f.lle bellows' feeders. to the 100
power, pedals of the structure whlch ‘are
directly’ below’ on the ‘base. To'keep’ the
pedals at'a proper inclination ‘when upper
case and bellows feeders’ are changed in -
helght to. varlous keyboards, each of the con- 105
nections ¢, ‘¢’ is adjustably. attached to its
pedals by one or more hooks or prongs A
'ldapted to be éngaged by any one of several _
recessés or catches 2 on the under side of *’
the pedal, or these recesses or catches may be 110
on the feecder-board, or can be on the floor
base if the connectlons are sufficiently - flexi-
ble and are first brought around at or nmear
the axis line of the pedal hinge..
. The.automatic action in the general form 115
above described is of an L shape with an in-
ward extension at the top and thus conforms
closely to’ the musical-instrument keys, key-
bed, and key-slip, with great economy of -
space, theére being little above the level of 120
the keys or to the front of the key-slip, the
bulk of mechanism belng underneath the
keybed when in operative position. As there
is an unfilled space between the bottom of -
bellows parts and the floor base B the casing 125
of the action parts and bellows may be made
only sufficiently large to inclose those parts,
ng a light appearance and leaving the
unﬁlled space open to give sight to the under
paneling of the piano case and also permit- 130
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ting the dropping of the upper case C to-
ward the base B when not in use, thus allow-
ing the ccllapsed structure to be placed under
the piano key-bed or elsewhere in minimum

space and with great economy in packing.

and shipping, and the additional use as a
seat or bench for a person when manually
performing on the
These features are best accomplished with
the construction described as’ follows: The
‘upper-case C inclosing the-action is made a

trifle shorter than the distance between the

uprights E which rise one at each end of
the floor base B. To each end of the upper
case is secured a guide or shide as ¢ ar-
ranged to move vertically in grooves or ways
¢’ in the corresponding upright, thus per-
mitting the raising and lowering of the up-
per case and action when adjusting to vari-
ous heights of keyboards, and to collapse the

structure when desiring to stow it away or.

use it as a seat. Springs ¢* act to a little
moré than exactly counterbalance the weight
of the upper case and contained parts to
give ease in raising and also to serve to auto-
matically adjust to the key-board level when
placing the playing attachment in operative
position ‘at the musical instrument. Suit-
able checks as /, preferably adjustable as to
height, are so placed on the attachment case

or_action as to rest on the key-slip or the.

check-blocks of the musical-instrument key-
board when in operative relation. Kither a
wedge, lever-cam ‘or eccentric, or a spring

5 heavier than the surplus raising power of

spring ¢?, or both sprmng and other element,
and preferably ‘adjustable to variations of
thickness of keybeds, as by a wedge ', is
so placed cn the lower part of upper case
‘or action as to press against the lower face
of the keybed and bear down the upper case
and action checks % against their relative
bearing parts of the musical instrument and
thus hold the action and its fingers in exact
level with the manual keys. These bearers
are preferably so arranged that they do not
come into full action until the automatic at-
tachment is almost entirelv in to its oper-
ative position on the keyboard, thus permit-
ting the playing fingers to safely clear the
keys until they are well over them and ap-
proaching their proper position. These
various guides, springs, bearers, checks, ctc.,
can be directly connected to the action parts
independently of any case, or working in-
side a case. By the aid of these devices,
any one although of little skill, can place
the autematic attachment to the musical in-
strument, and without the trouble and delay
of setting any jack screws, ete., and any in-
cidental variations of floor or carpet are
automatically compensated, the only care ve-
quired being to hold down the upper case
until it is started under the keyhed, then

leave it free to risc and push the attach- .

musical-instrument. -

‘the proper black keys.

B

ment in all the way and it automatically
levels itself to-the keys.

To insure a proper coincidence of the scale
of fingers s, s’ with the scale of the manual
keys, which latter vary as much as 1/16 in.
to an octave between different makes or
styles of pianos, the scale of the fingers 1s
best when laid out to the average medium
scale of key spacing and the fingers s for
white keys made: of a narrow enough width
to always clear the adjacent white keys of
long or short key scalé; and the fingers s’
for black keys wide enough to never miss
7 As any variation
between scale spacing of the fingers and the
keys is DLest averaged by dividing between
the extremes, any device for guiding or lock-
ing an automatic' attachinent as to the key-
scale should be at or-opposite to the middle
of the scale instead of at the ends as has
heretofore beencustomary.~ This also-not
only saves the trouble:-of: constructing and
attaching two or more uides ior locks, but
obviates error, friction or rattling between
widely separateéd end-guides. Fo have the
guide - whichattaches to the piano as
small ‘a. projection as possible, the guide m’
of the attachment'may be a part-of or fas-
tened o the bearer: {2, both ‘guides being
preferably placed midway of the scale of
the fingers and ‘keys: - The guide on' the
bearer ‘will ‘thus always come ‘closely ‘up to
the keybed and its guide on:any instrument
used.  Wheén ‘the attachment is to be placed
to a keyboard ‘the bed iof which has:a front Yoo
molding extending below:its front bottom
edge, or when the'attachment:is to be tem-
porarily used on:an instrument, or to be set
to an instfument vwhich is not..owned by
the user, and>so under’ any such circum- ‘105
stances: it '1s not -possible or desirable to
aftix any guides to the instrument case, it is
nevertheless necessary to have scme guide
against accidental displacement relatively
to the keys of the instrument, and therefore 110
guides n are provided at each end of the
attachment, disposed in such position as to
bear against the inner face of the check-
blocks, truss-caps or other suitable steady
part of the instrument but most convenient 115
above the keyboard in full view. These
guides are preferably faced with soft mate-
rial on their bearing ends, and are made
with adjustments to fit them to various in-
struments. It is preferable to have two ad- 120

70

75

‘80

85

‘90

95

justments, one fine, as a screw 7/, the othev

quick, as a catch »?, although a single ad-
justment may be used. With the device as
shown in Iigs. 1, 3, 8 and 8 the L shaped
end 77 ean be instantly released by a quar- 125
ter-turn and the guide drawn out for use
and locked by turning the L into the proper
notch, or closed in when not in use; and a
fine adjustment can be secured by the screw

n’ to the head. 180
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- "To secure the necessary variations of-dy--

namics and tempo to. the music played by the
mechanisms of this invention, peculiar feed-
IS, reservoirs, composite bellows and regu-
lators are employed, which will now be de-
scribed. ¥ '

The two feeders 7, [’ to the bellows are:
shown with the feeder for the right. pedal

having its opening edge and fold at the same
side of the reservoir as the. opening edge
and fold of the latter, while the feeder for
‘the left

pedal has its opening edge and fold-

-at the hinge side.of the.reserveir and its

feeder hinge at the opening edge of the res-
ervoir, in both cases the feeders being on the
‘moving - board ‘of . the bellows. The. left
feeder f will usually serve the reservoir
without the pull of. the feeder .changing the
spring resistance of the reservolr, while the

right feeder " will act in like manner-when :

moved at a speed only sufficient to naturally

feed the reservoir through the Intercommi-
nicating windways v5,-but when -the right

feeder f% is. moved rapidly it will chole?

the windways to the reservoir by attempting,
to draw more air than those windways will !
freely pass, and the consequent resistance.to-
the feeder movement will cause it to pull on.
‘the moving-board of the reservoir and in-
crease the tension of .the air therein. Thus

short quick accents or permanent sudden ride:
of tension can be secured by skilful -pedal-

ing.. There may:be a controllable,variation
‘or closure v* to the capacity. of the windway

between one or both feeders if5: f,-and the
reservoir, said closure' v%:being adapted. to
be swung and set to;various distances from
the seat of valve +5 and thus check:said.valve
entirely closed or to only slightly. open, and
thus vary the degree of action or change it

Arom expression ‘to ordinary - feeding, .al- .

though the feeder f so placed hinge to hinge
with the moving-board of the reservoir will
often have some expression action effect on
the air tension whether « choked ”, or not.

Such expression feeders can be operated on-

either 2 single_or composite reservoir cham-
ber, and will ‘also be effective for accenting
on a reservoir having a steady:weight or
-compensated spring even resistance.

- The composite bellows consists of two or ,v
more reservoir chambers, combined together
-and- having a common movement, three
chambers being shown herein, 7’ 72 .94 -
Spring or equivalent resistance to give ten-

sion to the air of the bellows is arranged to
act constantly against the moving parts of
the combined chambers, means being pro-
vided to throw into action any one or- sev-

eral of the chambers at one time, thus vary- .

ing the air-tension proportionately to the
inverse ratios between the constant resist-
ance and the various active areas of com-

posite reservoir. The constant resistance

may be variable, as ordinary. bellows

| bers oi frames and

1,101,919

springs; or invariable as weights or by my
arrangement of springs in Patent 546,956,
issued Sep. 24, 1895. To secure the greatest
variety of air-tensions from a given nun-
ber.-of chambers the. chambers should be
made of varied areas one to another and in
such ratio. that each one and -every combi-
nation. will ‘give. a different ‘effective  area,
allowance being made for positions.of each
chamber, i.the spring. resistance,.-and the
hinge,asto their. relativeleverage. ., For three
chambers, proportionate effective areas of 1,
2.and 4 will give all variations from1,to 7
inclusive, a very: satisfactory..number, as
musical dynamics are graded. in seven., de-

grees, ppp, pp, Py m; f, if, fff. ::The,SeYe.ral
chambers can be . formed by attaching the
various ifolds or ribs. between two, bellows-
boards; but it is,easier and ;more effective to
copstruct, several , separate . reservoir;.cham-

join them, together afier
their . folds.,,or ribs:.are completed. ,; For

strengthiiof parts and durability. the several

chambers;, of . the., composite TeServoir - are -

arranged. parallel ito; each, other and to the
line, and at suc- .

gommon. bearing -or: hinge.
cessive ,dist@noesx;the,rfggom -1n,.a’ general
plane, ds.thereby the strain of tension upon
the hinge, will not, be.shifted by. the changes
of -activity. from :one chamber to,. another
against the, common , resistance and; hinge.
To ravoid -any lapse.of air<tension durin

shifts;from. one tension to -another  continus:
Qusly. active reservoir.chambers., s, 7 are
provided which may also serye, the purpose
of .giving.a substantidl basic air-tension, de-
‘gree. upon which .to. build -the; variation: se-
ries .and thus haye the: differences. between
degrees,.and the, entire variation, more mod-
erate than without such continuously active
chamber, .as:is often. desirable. for musical
expression. The shifting of activity from
one -chamber or combination to another
should, ‘be effected by, ports which will not
only open each such chamber to active ten-
sion of air when in use but will also open
such- chamber to ‘the .free air when not in
use and other chambers are, so that the
inactive chamber will then be free_ to move.
The control of such ports.may be by me-
chanical or any other ~neans, pneumatic
tmeans being now shown. The feeders bt
are connected to exhaust the air from-.the
action chests, their connecting ports being
either direct to the rigid chests, trunks or
other air service spaces of the action, or
through the - continuous service bellows
chambers 73, 7° and wind boxes above them,
as shown in Figs. 4 and 4%, but whichever
way. the feeders are connected to the action
service the intermediate ports have self-act-
ing valves on their seats toward the feeders,
and the feeders have ports to the outside air
having self-acting valves on their outer
seats.. The. reservoir chambers 7’y 1 7t
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whichrare for interchangeable or combinable
use each have a port w’ between it dhd the
general - air-service. of  constant: bellows
chambersi»®,.7® and. the:feeders and: another
porit. as2® leading from .such chamber to:the
outside free air. Valves-as ¥’ o2 tor these
ports: #re arranged: SO that. one: is closed as
the other is open, the normal condition bd-
ing ‘with: valvesport. w* open - while" valves
port w’ is- closed: by the tension of dir on
valve v/, and at.a pneumatic:as p! is-worked
from. the geheral air-service: and connected
by a crank-shaft p* to:open valve v” and close
valvew? whenever any personal or aittomatie
control causes pneumatic p’. to-operate, as by
opening'the valvew** by depression of button
¢6 divectly; ot by the slide - controller 4 be=
ing - mioved: into- position over valve 228 so
that wedge #° of controller . wedges: down
vilve- v?¢" and allows button: #5.:to dropcas
shown,:valve ¢ then ddmitting;air through
tube 4% torthe primary pneumatic p” toiop:
orate the latber.. : By means:of this valveac:
tion any . particulai” one:.or combination: of
reservoir chambets.can be thrown intoactive
condition’ tor produce  a- desired: air: tensiong
the valves v2 to %" having their ports ar-
ranged torespectively vent the requisite ones
ahd combinations of the tubes 71562 and 44
to control reservoirs 7', 7%, 74, in: proper-inits
anid combinations-toreach of the said valves.

“For mianual control of several:tensions
produced: by various combinations: of .the
plural: -cHambers ofa- conrposite bellows,
whether-such chambers are of equal efféctive
areas or of varied areéas, it-1s convenient: to
employ a single particular -contioller to:ac-
tuntd each combination; thus saving.the an-
noyance: of specidlly determining the par-
tibular combination of individual controllers
to be used for the desired: degree of tensiom
For this purpose there are as many con-
trollers £, ¢7 as there are degrees of tension
ench controllert’, ¢ being connected: by tubes
or otherwise to suitable means as pneumatic
p’ to operate the valves; or valve as 2’ of
its' particular combination or’ individual
chatitber to render such' chambers or cham-
ber active, the manually actuated parts of
the set of controllers being preferably.ar-
ranged in a convenient order or plan for
prompt selection wlien using, say In regu-
lar series from: light to heavy tensions the
reservoirs bein, ‘operated in order and com-
binations as follows: (¢ 72 74, (r* ),

(rt, 1), (), (1% 1), (7°); (1)

To simplify the manual operation and ob-

tain - riipid changes of tension in a-serial

order of variation. a single controller ¢ may |
be employed: either in cormbination with and -
to operate the individual controllers t” to &' |

and valves o?% to ¥ as dbove deseribed, or
the single controller to vailed degrees miy
be eiiiployed alone; in sithet case the vilves
as v being actuated by pneumatics as p* or

-cutved line; the

J

8

otherwise: . Sueh single:controlley asif is ar-
ranged to miove - in & suitable: straight or
severall single and’ combina«
tioh ténbions; being operated by the wedge
¢, controller ¢ at-several! corresponding: po=
sitions; ofuits ihevement by its' actuationy of
walobs: asoBrtoo? bor beitg:ibodction:the
proper Tespéetive: units: and:combinations-of
raservbirs; the:sevéral deprees being prefer-
ably; in regulir order of tensionufromilight
to lteavy, as destribéd in close! of last: parax
graph,. thus; enibling the, miost- rapid-and
smobtit «crescendo: and -dimiruendo:-by: the
sel€-playingor wther musioak. devices whicle
are-served iy tHal eorposite:-Bellows:: It:is
well to.huve bothstlreisingle: ¢ohtroller dnd:
the: multiple it an/instrament; #s by the
multiple:device:suddeni andi extreme: shifts
dre moreraceurately mwddiafidiany attudting
b valves and eharhbers obdny unileeessary:
intermediate dopredscis awoidedy avhite the
single edhtrollert | hasi sl own .ad vaxitages
dlthoupi ditlier the single.br multiple mdy
be embedigd-dre-ah. instrument withoirtothe
otherso e coutrollery single: or: mulbiple;
iy e forrmunmal)does or pedal Speration
by a personi. or éperated by automatio! de-
VACBE, wiibtadil e LU Dife e AT A
- @onneetions: By: tubes from ohejsaveral .or
alt of the:prieurnaticsas ptofthe valvd:shift-
ing dewices ofithe .eomposite:bellows alinm-
bers to corresponding aperturesoor equivd-
ferits: of thertracker devibes: enable theldi-
reet dontiol ol tension: from the music:shest
Su- In- di chiord or- aséembled grouy. of: notes
whicl are o+ hwve:their: cormmencement : of
sourids-tofsethier; but wierain s desired: to
controlione oft moréof-the fiotes to-sound
mere prominently” thin tHe otifers; the sec-
Sndury notes: are: positiorted: slightly” in dd=

vance of the important otes and & lowered
tehision” or tfficiency of : attack is secured
duving: the first par of' the: .operatiom of
the solf-playing’ devibes: of - theu seeondary
notes. by 4 parforation: as: &%.in: the musie-
shest arranged to- control devices: which act,
o veduct - the tension:or power by anhy’ suit-
ablé' meatss,: ag- the-.change: of teservoirs 7,
72, rt, said ‘perforation ‘¢ohtinuitig until the
time for the attack of the important notes-of
the same group, when the said perforation
coases and causes: the: consequent clange: of
régertoir -and the-ténsiod or power to in:
crease ard thus-accent only those notes the
pérforationis of :whiéli were not: adwanced.
Tn & pinne the greater'speed of movement of
the: pidnos hammer under higli-ténsien. or
power of actuatirg will cause ttie advanced
and the normale note:perforations: to pro+
duce ‘dn approximately éven attack: of tone
of the motes:of-&: group:: ' Wherd the music
fias & much wore frequently sucdessive oc-
currénce of importart notes than'of set:
ondasy niotes; this: gysten of reducing the
tension or pewer ofr the:secondary notes 1s
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much simpler:than anydevice for-increas-

ing the: tension: or :power: for:the lmportant
notes, ‘4 ‘léss: amount : of -expression. perfo-
ratlons and actuating:being: requlred for the
reducing :than for the other.. = suitoins "3
4o Very: finedegrees of variation ‘of bensmn
or! capacity. of :arbellows, ‘whether. simple ior
composite: réservdir,are obtained by-the: fol-
lowing, described :de¥ide-for-adjustably :set-
ting ithe . limit:;of: movement of ithe bellows
reservoir:ichamber or chambers:: A -port’ or
ports;ds w?:w? connect: :each of-the twoior
more; feeders to. the air: chamber: which::is
continuously ; served;iandiivalves. #% 9% -are
arranged/fo-keep-each-of :these! ports nor-,
mally. -closed -during’ the!retursd action of ‘its
feeder Adjustable :valve actuating: meansa
are;:placed . in- position!:fo -open:the i valves
3, wi.iwhen. thé, bellows retervoir-movement
reaches: the; desired point,ssuch:opening of
the valves causing. ore.- feeden topump-air
fromthe Jother: without; ‘altex‘ingnthe qian=
tityi; of cait:in -the ireservoir;-and, thus.mot
changing its position ;@ndasbellows. give-al
definite:air tension -to-a certain, pesitionyand
vary. with ithe.change. of! positionand! con~
sequent: ralteration 'of . fold and.: ispring: re-
sistance, the adjustment of the means.v. to
various. poiuts of:action: by, the bellows will
contiolvall: degrees. and::variationsof. ca-
pacity .or {tension. withinits: degrees - of
changes from-varied positions. i 0 wad
-1/Wath any.variable tension.-air: service for
expression-or other-purpose;of a self-player;
whether having asimple;or.composite reser-
voir, it.is necessary: to{ providesa means.for
equalizing -the tension: ofidir-used to drive
the air-motor for propelling.the music-sheet,
and even-when the air-service: of the mam
action is iof equahzed tension the, ¥ sacmmg
and.* jumping 2. of :the. air. tensmn owmng to
the sudden attack and release of many. notes
at a time, especnlly in .pianoiplaying, ‘will
cause: 1rregula1 :speed’ of. the ;motor: unless
special governing mears:areprovided.. . To
overcome these defects a separate and inde-
pendent:reservoir I is now provided: to store
air .sérvice-:for the:musicisheet -propelling
motor as M, and this ireservoir ' 1. 1s ‘sup-
plied byispecial . feeders f2,.f2 -which con-
nect. to. this-.reservoir I .only, -but are
operated by the. same motive-. means:-(as
pedals);uas.are the feeders 'f, f”. of -the
main air service. : Conveyances ¢, ¢* con-
nect the respective feeders 12, f3-to the inde-
pendent reservoir 1,.the service valves +°, o7
of these feeders being conveniently placed at
the reservoir 1 to e¢nable-their direct.control
by the moving board of said reservoir and
its means w; one to each valve, while also
allowing their ordinary-automatic action as
feeder valves. - When the various feeders:f,
f’s f*5:f% are in:regular operation f and:f’
Wlll render the necessary-air-service for'the
main-air-chests;-etc., while feeders. 2, and. f* .

1,101,919

serve the reservoir I.for the:music-sheet mo-
tor. .-Whenever the service is overabundant
for the'main chests only, their.feeder supply
1s:.checked: by means-viand. the -opening:of
valves »%, %, whileif the'reservoir I requires
continuance of service! from its own feeders
/% FPyat. maysbeshiad-without: overserving
the main:air chests: 5Onthe: other!hand;
whéneveri-the ;ireservoir: s I vhad nsecired rlts
abundarice ofiservice from!its feeders:f2;: 5
the:means w will throw.valves»®;27, open! so
the ‘feeders will- neutralize’ 'eachjpther,uand
if ‘main: chests; etc:y require. a’continuance of
service:from their-own feeders:f;!f/ itoniay
be had.rwithout: overserving .the-resefwvoir.l
and:ithe music-sheét -motor. i Ansadditional
advantage:to the ise: ofsthe-indepenident fres-
ervou' I for:serving:the motoris thatcthe air
service: theéreof may.:be -of ,comparatively 1ot
tension compared:to. that for the heavy:de-
grees: 0f sactioniofrthe  note” playing pneu-
matics ‘and *thereby a-greatisaving of fries
tion; /wear; ioise-and :leakage - of- the! motor
be effected:compared to that: whena-commet
hlgh(tenswn is:employed: for. thé entiresin:
strument:: About-2:1y2 in.iwater-columiiair-
tension-is desirable for the motor, while for
the note- -striking ':pneumatics | -the:? tension
should vary: from 2 1n. to 10 in.;-even-to,15
in.. for-accents; . " ... o Sty of
-:A’s a reservoir; elther common: ﬁo the whole
msbrument Or mdependent forrthe motor
aloné as herem shown is inclined!td. vary. its
air tension;owing-to the change of its folds
and- the altering of :itssspring resistance at
theidifferent points.of;its movementy.a .com-
pensating . device 1id i deésirablé . to- secure;.an
evenr:dpeed of the motor run:from'said Tes:
ervoir. It is:also desirable to set the:speed
of the motor to various degrees' to- suit-the
musical :composition :to  be rendered. In
Figs. -6:and: 6* is shown in.detail a’single
device . which effects both these objects. {iAn
L:shaped: valve.as 4% controls-a!windway .or
port.w8...;This valve 1s moved longitudinally
to vary the set speed -of the motor M ‘to
which :the windway w® connects by, a.con-
tinuing: pipe or.conveyancew?’, The sotting
of the speed may be eifected..by. automatic
means or by hand controlled.connections, a
convenient. form .of - the. latter being :shown
in: Figs. 2 and 3 hereof. . The, valve w® has
atslot- engagement with “the.. time- setting
means and the valve is thus free to move
transversely to the movement of.its time
setting movement. A suitable :free ]omted
connection is- provided between the valve 10
and the moving-board or similar part of
reservolr I, as shown. As the moving-board
of .said-reservoir I moves inward it causes
the walve »® to move transversely and gradu-
ally - diminish the amount of opening, of
windway w® and thus compensate: the rise -
in tension of the. contracted reservoir 1.
The. diminution of opening of windway w«?

70

75

80

85

90

95

100

106

110

115

120

125

13¢°



5

10

16

20

26

30

.36

- 40

45

60

b6

60

65

1,101,919

will always be in the same ratio to the extent
of movement of the moving-board of reser-
voir I at any and every time-set position of
the valve % and’ will therefore correctly
equalize the variation of the vreservoir ten-
sion:and maintain whatever steady motor-
speed is'set.” The adjustment of the valve v*
to ‘the proper ratio of diminution of wind-
way w® to the contraction of reservoir I is
readily secured by the regulating of the con-
nection between valve o and the meving-
board of reservoir I by & screw-threaded
wire as shown or other suitable variable con-
necstion, v C s

In playing a percussion-tone instrument
such -ag: a pianoy by pneumatic action,: the
forcing of the bellows pumping until the
reservoir is at its ‘limit of movement and
then exerting an excess force on the feeders
to-preduce an extreme force of stroke does
hot in practice accomplish the result ex-
pected:, -an extreme degree of loud touch
similar to the result on an organ expression
bellbws, for the veason that with the piano
the loudness of tone depends on the quick-
ness rather than the mere force of the key-
stroke, and this the usual foot pedal move-
ment: is not rapid and sensitive enough to
effect. By introducing a spring clement as
&% into the connecting means between the
footi pedal and the feeder f" as shown in
Fig. 1 it becomes practical to force an ex-
cess power -of stroke from the pneuwmatics.
The spring §° is made somewhat stronger
than - the power required. to ‘operate the
feeder 7/ when it is inducing the highest
tension of air producible by the spring ac-
tion of the bellows reservoir, -consequently
the action of this pedal and feeder up to that
degree of air tension will be the same as if
the connection were of the ordinary kind.
When the air of the reservoir has been
brought to the highest degree of its own
spring tension, the reservoir being then at
its extreme tension limit of movement. an
excess force on the pedal will bring 1nto
action the spring s which will cause very
quick acting pull on the feeder f° and so
prodice an excess tension of air capable of
the most rapid movement, of the prneumaties
to effect extreme fortissimo strokes of the
keys.

In forming the covering material to a
hinged feeder, pneumatic, or other collapsi-
ble bellows chamber it is difficult to cause
the covering material to make a smooth,
tight joint around the corners of the boards,
as the edge of the opening end of the feeder
board stands at an angle to the true line
from one board to the other. All error of
fit' may be easily overcome at no cost by
sawing the opening end f* of the feeder-
board at the angle to its own plane which
coincides with the line from that edge of that
board to the line of attachment f° of the

7

 covering material of that fold to the other

hoard when they are at their spread posi-
tion as shown by feeder f in'Fig. 1 and
[T S -

Bellows feeders of usual form:when put
to high tension and rapid toperation, as in
piano-players, wear ottt at

70

are apt to-sooniw
their corner: folds, as the folds of two ad-
incent sides of the feeder (or reservoir)
work to and from each other at their meet-
ing fold as the feeder is:worked, thus caus-
ing a “sawing” of the covering material
at the meeting place of the folds, and: this
“gawing? soon causes:'a: leakage: and :re-
quires patching. Feeders f2; f*-are shown of
the usual form. of fold, while feeders f, f~
have an improved form' and:fold at their
corners as shown in Figs. 4* and 5 which
overcomes the defect just described. “In the
improved feeder . the fold of the- front: of
the feeder is made to-extend: beyond the cor-
ner of the feeder at the:joint of the fold,
while the folds of the ‘adjacent sides of the
feeder -are kept well: withinthe limits: of
the boards as shown. When the feeder is
opening the extended -cornersrof the front
fold take wp and draw taut theslack of
material yielded by theside folds,:and as
the feeder closes -the reverse-sctionfof the
folds causes the corner part of theicovering
naterial to be taken up by the side folds as
it is yielded by the extended icorner of the
tront fold. By a careful proportioning: of
the extended corner'to the amount of fold )
and extent of feeder stroke:as shown, the 100
durability of the feeder is greatly prolonged
over the usual style as now in- general use.
Similar folds can be used On’ Teservoirs; or
pneumatics. o

The weight of the piano ‘hammers and 105
resistance of the damper springs varies
greatly from bass to treble of the scale, the
©iouch” of the keys grading from 7 to 5
units in the scale of 58 notes shown as n-
cluded for operation by the piano-playver 119
herein set forth. It is therefore desirable
to proportion the power of stroke of the
playing mechanism accordingly, and this 1s
accomplished by the varied area, stroke and
leverage of the pneumatics P as shown 1n 115
Figs. 1 and 3. By this means the power of
cirolke 'is uniformly graded to suit the
“touch” of the piano action, producing a
perfect musical effect of scale, glissando and
arpeggio passages of compositions when au- 129
tomatically -rendered. Economy of power
of operation is also gained by the reduced
size of the treble pneumatics, and at the
same time preater speed of stroke for the
hich notes, which is effective for tone pro-
duction: besides which a more rapid repe-
tition can be attained with the small pneu-
matics in the treble where it is most needed.

The expression means thus far - described
will give all grades of power at various 180
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times, -and will " even give two degrees of
touch to different ones of several notes of a
chord 'or group'arranged to commence sound-
ing once, but fully artistic music requires
that in some cases many different degrees of
touch are required.to one .such chord or
group, ‘besides various rapidly successive

dynamic ‘degree changes, accénts, and em--

phases of notes in compositions of such bril-
liant or elaborate character:.as could not be
easily .and well-done: by the changes of bel-
lows.:tension- or. capacity.” For these and

.many other purposes, especially. the artistic

reproduction.iofi musical -performances re-
corded by.my ‘special imechanism and meth-
ods*set-forth-and claimed . in séparate ap-
plications:-therefor,:the: following described
construction;of the pneumatics and valves
is' novédl and- effective. .. -

L/ The:dynamic: degree of-tone: of a note
played : tipon:.iai: piano.: or...other . percus-
sion; -tone¢ instiument: is: governed -by
the ispeed: of--stroke::of the’ key, :the

- power: applied T tow move -the -key--only

25

30

counting as' overcoming the .inertia : and
friction, ;because- the ‘hammer léaves con-
nection’.with the:jack ‘and: key before the
hammer réiches the string, consequently the
dynamic degree-of tone ‘1s'1n proportion to

1mpaction the string.:: The.speed:of move-
ment of air.at:any tension which causes the
motion rof:a.given quantity thereof through

" an.opening,.is- proportionate to the size of
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the opening,.wherefor a variation of the size
or amount of valve-opening to :a given:size
pneuinatic- will - proportionately .-vary - the
speed of movement.of:such: pnetimatic’ and
correspondingly vary the dynamic.degree of
tone produced by the action of the -pneu-
matic on a’ piano key and its hammer and
string. - A variation in the shape or size of
the aperture or perforation which controls
the 'primary pneumatic means- will corre-
sponidingly vary the speed of movement of
such primary means and the valves to the
power preumatic which are actuated by said
priinary, and by this method the variation
of stroke.can be governed, but with the con-
struction of primary pneumatics and their
valves:in the usual forms heretofore in use
this variation:would be limited, besides be-
ing impractical on account of the loss of air
and -the noise thereof when the primary
valves moved slowly, both valves being on
one:rod and connected to a single primary
preumatic.. These difficulties are overcome
arid many advantages gained by the em-
ployment of two or more primary pneu-
matics and two or more independent valves
to each power pneumatic, one desirable con-
struction of this novel principle being shown
herein although numerous modifications are
possible and: yet tributary to this broadly
new generic idea. S o
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In Figs..9 to 104, P is a power-pneumatic
or secondary attached to one outside face of
a- wind-chest- W which is connected to-the
air -exhaust means: of the apparatus. This
power pneumatic. P has an:opening. or.re-
cess r'° in: its fixed:.board to.allow; air to
be exhausted .from ithis power -pneumatic

-through. a: port.w! in: the face;board of ithe

exhaust chest. when the;walve v33-0f that port

s opened by the action: of its primary: pneu-
“matic p',.ithus rcausing: the , collapsing .or

“ positive ¥ operative movement of power
pneumatic,-while a-port n¢®:in: the: moving-
board of this power pneumatic allowssthe
return;movement;:thereof when its:valve +°
is ‘open during:the inactive:condition of its
primary - pneumatic p?,.ithis.samie: port: w®
being closed by ivalve:%® acted upon:by its

_primary pneumatic.p®.whenever:the-exhaust
“valve ¥ and .port-w! are open to.the.power

pneumatic P;:thus:preventing-any loss:.of

-air: by ‘passage through:both ports at:one
“time. - The two primary:ipneumatics p°;’ p°,

are shown asiconnected-to-one duct:d* which
is controlled from .an aperture of:the scale-
reader, which-aperture 1s opened :to :various
degrees or at various:speeds by suitable‘spe-
cial ‘perforations -in the music-sheet; or. the

‘single duct to the two primaries can be con-
the ;weight.of the hammer and its speed of |

trolled from two or more.separate apertures
variably used singly.and-separately, and this
system of one:ducttoitwo primaries of''a
single power -pneumatic, or:secondary: can-be
controlled: by :key; stop, or swell pedal valves
to the duet;:or.thé -duct can be controlled. by
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auxiliary. :pneumatics and:valvés: "And the

two primary ;valves ican.be; operated: by a
single oblong pneumatic.arranged to ke free
to rise at one.end in advance of the other.
Also, the secondary. pnéumatic. as P can
gperate additional valves to other pneu-
matics for increase of power or other pur-
pose. Or-the two or more primary pneu-
matics can’ each be controlled by-an inde-
pendent duct and:i-aperture. - The- music-
sheet S shows ‘' perforations of varying
widths to control varied operations of the
primary pneumatics p°, p*® and their power
pneumatics P, but many improved styles of
varied perforations, etc., and connections to
primary pneumatics are set forth in a“sepa-
rate application, 90,935, filed Jan. 23, 1902.
The- operation of these pneumatics is as fol-
lows: When the pneumatics are normally at
rest valve #°.is open and valve #%° is’closed,
and the power-pneumatic P is open.to the
outside air only and. therefore inactive.—Fig.
10. The first admission of air to duct d*
serves to inflate primary p° and close valve
v® against port w® to seal power-pneumatic
P from the :outside air. while the exhaust-
port w*® is still closed:by reason of its valve
v'® having a greater proportionate resistance
to its primary p* than that of the flushing
valve v° to its primary p?—Fig. 10*: The
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sécorid portion of air through duct &*° in-
flattes primary p*® and opens valve v to ex-
haust péweér-pneurnatic P tlirough port
the, power-pneumatic now starting to col-
lap§é arid thereby exert its power, ¥ig. 100
In the next stage of operation, Fig. 10°, the
pritariés and valves having continued to be
held astusioré from the air inflation through
duét @, theé power-pneumsatic P has com-
plétéd: its' power action by collapsing fto its
il lindit, ahd By such moveément has forced
biick: tHe valves o9, v, and their primary-
phiedmbtids p® p*° to almost their initial
ndfihal position! thus preparing them for a
uick ‘subgidéitte to inactive position with a
mifiigin!‘sizé 6f return vent to the pri-
maties. “Phe sprifty s* between the mioving
boatd of power-posumatic and the exhausy

_valvée abtion séfves to'aid the quickness of
“rtird ‘o 'said valve, especially when the

actiond of’ the" power-pneumatic’ is of very
shibit!ddPation or of slow speed and the

val¥é3and’ primdries are not well returned’
towdld thelf seits, the spiing s'° then serv-
ing' to #cceletate the return. of valve and

prevefiti16és ¢f air throughthe two ports at
orick.” 'Sdrbw 's'* Or ediivalent nieans serves
forirégiilatitig' the closeness’ of return of
val¥e v toUits seat anll the relation of such

'.retitﬁ'_n"ffd‘thé‘dblléiﬁ’ded’pbsiti‘on‘of the power-
pHedmbtic. Tt is'best that the regulator and

sprirg! b ﬁ%‘t to d¢ their principal’ work
ddfihg the Bbttori of stroke after hammer of
pithé"had’ Ieft jhck aifd the speed of stroke

‘of By’ o tofipert dffbcts the power of tone.

TAFRY, 108 3§ showil' the cdndition at the
midn€it - tHe! iriflationn of air of duct &
cafbdd, ydlve 1 indtantly goilig to its seab
by thg action of spting s and draft of air
o port 141, the 'valve +° opening less quickly
béddaille of less force therefor, thus prevent-
ing10& of air thirough the two ports being
opeit'at' drre tittie.. The remainder of return

- mévettient of power-pneumatic ' is then
& 1
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accomplished by tHe flush of outside air
through‘port «?, the valve »° thereof having

gdti¢ the remaimtig short distance taits seat-
" by its own weight aided by

A \ the influx draft
of air through pért w® and'the natnral pull
of the formed: lbather of the primary. The

deptessed ' position of’ valve ¢° gives a full’

adviatitage to thHe port'«w as the power-preu-
mitic P retitths to rest, while its close posi-
tion to that''port at’ the bottom
power-pnetniatic serves to’ restrict’ the
power-pheumatic to a’ short return move-
ment on ‘quick repetition action'and so adapt
it on a tapered or curved rise to its sides,
varies its diameter atd consequent clearance
of the valve at the requirements of “close
repetiti6i” 'of’ &' piand action. from fore-
going it is evidént’ that'thle inflation of pri-

miaties can be as'‘slow or fast as désired, ac-
cording to the admission of air through duct
service, and no appreciable air will escape

of stroke of’

&

through fhe two potfs af one time in any
event. Thus the speéd of opération (¢ol-
lapse) of the power-pneumatic can be graded
and varied at will, the spe¢d or extent of
rise of valve o' being controtled by the 70
variation of aniount, pressure or speéed of
ait admitted to the piimary p*° from’ the
céntrolling aperture of its duet ae.

The separation’ of the two' pritiary vilyves
of the power-phiéinittic (ehaust and fludh)’
{0 sepaifate movement hds fany advantages
besides the expressibi actioli, a8 each’ valve
ceats independently to its ow%n port-face,
this avoiding any variations' or impédi-
ments of adtion which dtise with' two' valves
having comfivn  mbvdinent when  atios-
phiiic or othér datse$ change the distance
between' the seats oF ailﬁé‘ﬂ_t%'e' thicknéss of
ths valves of  theid relitive  adjustment.
Also the indbpéndeilt movéiibnt of tHe' éx-

12

5

-3

anst or “positive” VAIvé allows' it to’ be
throvwn’ wide opén to the fdil g‘,a}?i’ditv of ity
port, which is one:qiirtét it diameter (or
miore’ when alldWing for filidtion). * This is
mibined valves, S0

a gredt saving oveér the O éont
as with' tHem it hds' alwdys been rnecesary
to' limit' their throw to one-half of less' of
their free service, that i&’ one-eighth or less
of the diameter of thi port, 4’ graveé'ldss By
friction, and' of spadé réquired’ for valves 95
antl pneumatics’ of 4 given" efficiency, bé-
sidbs” cdiistatit trouble  frofi abmod Heric
clilirigdd’ alterilg of eftirely’ closing the op-
eration: With the prinary valves mside the'
powei-prieninatic. the air travel is' of min-
mum distance and nuiBéi of cHahgts of di-
réction; the valves aré’ acdessible withott
operiing’ the chests, and tHe power-pricunat-
ics' ate” guardbd! dgainst 1eAks frorh dfié to'
another. =~ o

'The portd ¢f any priethtits in' niusital
instyuiiiénts ave’ improved. by enlarging’ or
tapering-the port-hole on its sidé away from’
it valve as the “cittitig” .of(1 the air acrdss
thie onter ed @b of the hole i§'avoided, the air
haits 1ées shiabphéss of tutn aroutid’ the irinef’
edge of' tHe hold and valve] ahdithen'a nudh’
less distuaee of restricted travel' for the air)
thius, savirig loss of potwer atid speed of air
by frittion anid’ preveliting ahly roise from
the operiition® of th& alf. In the first’ con-
situction made df the presert style of pneu:
mitics thete was a'very ‘protiounced'and uh
pérmiissiblé noise from’ their’ ntuch: exposéd” .
valve ports' whetr tried without thpering, 120
which noise wagerititel} obviated so ‘sdoh'as
thié holes ‘wert tapeéred’ The 'Hést' results are
obtained By a'citived tapet: o

Wher ‘désiréd thé rcess? for thé exhatist, .
valve 72 caii' be made to clbsely strround' 125
(he valve at' its” seated’ position, ahd' béitlg’
eritargtd at’ its" uppér patt;: as” shown’ in
Figs: 11'and'11°, instead of the’ recess being’
of great’ freedom of' ait” trfivel'as'ii Figsy .,
0108 The recesses as in Figd: 11 atid 11213
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0, exbra’ exhiiist, port,
“matic. By, th

] gefth??ff ‘Wh’e’therthe extra_valve

10

serve to preserve an air:draft, pull on the
exhaust valve when slightly’ open, that is
almost the same: or a little greater than the
air’ pressureé on that valve when seated.
This enables a carefully graded air infla-.
tion of  primary p**’to cause the valve v
to open. but a trifle, whilé if the recess were
large and free, the valve would be more apt
to jump wide open as soon as ifs seating
pull (“pluck?”) was overcome. The grad-
"ing of the recess. to the various points of
valve rise enablés a control to any point
desired, the ‘draft on the.valve being defi-
nitely ‘graded; thereby fine gradations of
speed of power-pneumatic stroke can be ob-

tained. “The third primary-pnewmatic, p*%,

in Figs, 11 and 115 is connceted to a duct
and’ aperture ihdependent, of the primaries
217, p12°4nd this third primary controls an
it 0™ to the power-pneu-

atic. By, the optional operation of this
extra exhaust part, and its opening.at, same
tithe $itl Phe regular port,wi? or ab various
dégregs, of time, theréafter, numerous grada-
o of strokd-Apted of power-pnenmatic,
cani be, ‘¢ffected, and w ithout’ necessarily .
varying the size of either actuating perfora-
tion “of a' music-sheet.” The fush-valve °
and stroke-valve 1% are always operated to-.
, o1 is op-
otaicd o, oty Primasy Ieens B e
1x,1g“§ggl}' operationy. a majin tracker aperture

connéftipg by, tube 12 to p** and % to con-.

trel, o ;and, 077 'together, and an;auxiliary,

trabear apditire coutiecting by, tube 1340,
piiite opfioally operate v, v
e..return, of  the. primary pneuratics

o7 their  inflation . (action)  is .accom-

plishéd by the renewal of equal air-tension

anside'and outside the primaries by means

of a separate return-vent connected ‘:ﬁ.o"fefich
oné of the dycts @'°, @, or theéir ‘estensions,
which return-vents, can each be placed in-
side the'cliest W ‘or, at  any other position
where it ¢an connect the air on.the inside
and outside of the said primary-ppeumatics,
but it is most c¢orvenient and efficient to
have the return-vent As near to the operat-
hig' vent: (aperture) ‘as possible on the prin-
ciple of construction shown and claimed in
my issued Patent #545,156, Aug. 27th, 1895.
That feature of return-vent. position is now
shown with an improvement whereby all the
return-vents d, d’, etc:, may be simultane-
ously  regulated by one_ adjustment bar &
which can beé set by the binding screws there-
of to any amount of opening of vents de-
sired, and by removal of said bar b any
accymulation of dirt can be removed from
the ducts bebind the bar. The construc-
tion:now shownis arranged for use with an-
adjustable compound scale-reader, the re-
turn vents, d]‘d’,-ét'c_.',’be_ing placed in a cham-
ber. D near the scale-reader and the walls
of  which chamber serve as a meeting-rail,

1,101,919

for the flexible tubes (preferably.straight
to avoid collapse)  from the .elements. or
parts of the scale-reader and the continuing
tubes, ducts or grooves leading to the ac-
tion, whether the latter be flexible or rigid,
but preferably metal tubes.of fairly stiff
qaulity to insure against damage, commonly
lead or tin. Means are also provided for in-
stantly freeing all the return-vents at one
time by a reverse blast of air.to that passing
through them when in operation withthe.
punewnatics. - This freeing. or cleaning: is :
best accomplished by means substantially as_.
shown which can be adjusted to,cut off the.
normal air-connection to the chamber D con;.
taining the several return-vents and at same..
time leave an opening through which a blast
of air can be served by the user’s Jungs or,a.,
suitable bellows to clear, all the return-vents
Ly -such blast of air passing through them,,
i direction the reverse of that of their op-
erative use. The normal condition of cham::
bér D is connected to, the same. air,service .

79

~3

Rl

80

LY

and tension as.chests W, such air;connec:..

tion, being. through ‘conductor, W, valve v*
thereto being held open” by a spring, §*

which also holds.closed valve v'* to the rey,,

verse-air tube J.  When cleaning:the vents-
d, d’, etc., it is only:necessary. to press ‘down .
tibe J, closing »'* and, opening valve v,

9

when a Dblast of air can, be sent through K

windway w't of tube J and all the vents, of _
chamber D cleanied.: By this method i any)

suitable form of adaptation an entire set_of ,

rejuru-vents can be ly cleaned wh
would., require from thirty  minutes to;an .
hour to,do <y the present usual, c.usto;_n:g(f N

sucking -out through one aperture at a time

by a small pump and tube, and thls < suck..

b

ing ” method.is very inefficient -because the

vesistance and. friction of the closed ducts ;

and chainbers prevent the quick draft of air,

bé instantly cleaned which 100

necessary to carry out ‘dust and dirt, and

which draft is fully obtained by the arrange:

menis now,stated and claimed.

The arrangement of thetubesmrzulD B

is'of a compact and novel style, aiding their.
inserting and tracing. The tubes for the -

“sharp” notes are all in one row, grouped
in twos and threes-alternately; while the
tubes for the. same letters of “natural”.
notes are in an, adjacent parallel row,.each

115

“patural ” tube being set diagonally to.the .

¢

left (bass)- of the corresponding
constituting a “ two and three” group-

tube,
ing of the mnatural . tubes. A
tubes which have no corresponding “ shar] y 7
tubes (musically notated as ¢ and &) are lo-
cated to the rear of and diagenally to the left.
of the. reéspective two and three groups:of.
“patural? tubes. It is apparent that this
enables the instantaneous locating of a par;.

‘sharp,”;

12¢

The “natural”

125

ticular tube or socket therefor without the -

use of any gage or plan. It also enable the.

“sharp” tubes to be all connected at the

130
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first of assembling when it is most conven- |

ient  to run' those tubes to the chest of
“sharp”: pneumatics: at the rear of the ac-

tion. - For: great convenience in locating the :

“sharp” tu

, their sockets are designated |

by contiguous mark or ring, a desirable style

of which 18 shown by the heavy black circu-
lar lines'in Fig.:12 at xrail D -

“The tubes for the ¢ sharp” notes, are best:|

10-arrahged to be tied in the groups of two and

thred; ora joint. group of five, and in-any

tied: group 'or:singly are best and most di-
rectly ¢onnected ito their respective “ sharp ”

pheumnatics:of tite *shirp ” chest:at the rear -

18
between! theiU-pieces or ‘similar - key-actu-

of the wetion by’ leading ‘said “ sharp ™ tubes |

ators; prefetably 'at!'the ‘spaces between the
groups' of 1% sharps ” - actuators. . Electric
" wires iare to be considered as equivalents of |

20 .tubey for :the putposes stated in this and
precedifig pardgraph, both:being note con-
nections, 15 10 drarate dapy Gemen s L

Do diffinishy thispwer of stroke of the:!

i

i

phewnisitics' 45 | B without shifting ‘the:bel-

28

1dws 1 tensioh, ! as when 'ohly @ -momentary:

dindnwtion: is ' debived, or when only = part
of ithe deale 4s:to be affected, as in accom-
panitent part of the music, checks ¢*? and |
diminishers & are now employed to restrain’

3@othe passage: oftuir throughvalve-ways w'?
ahd ' a5 Wil tow be 'd¢soribed, - i
~Check¥™ Sutisists of 4’ pivoted “ fan ”

38 [Figh 1< this chéek 2 il iroperative posi-
tiom, beitg tosPir piised 0 check the ‘full
ride 6f ‘¥alve 7% while'in Fig 11 the check

or -
othetguitablé mechunical means for stop--
pilig2thé iriski of-primary-valves as v In-

¥ 11§ ‘Gupressed Hhd :prevents the valve w12

frovn fisivg more ithan 4 small partof its fall

4@ refliviéncy of Wind way; thetreby causing a slow
stroke -of the ' power ‘prieumatic. ‘Such
chécks 1512 can-beeasily arranged for sepa-
rate eontrsl- of -asi'many divisions 0f ‘the
sculbias desired ‘and ‘without the complica-

40 rtioh s expeéting of ‘dividing the wind-chests °

Wior-the bellows. The division herein em-

plowed is between middle < and b notes of -

the rausival sodde, tmaking treble and bass in-

dépendetit control by checks ¢*?. = The treble

‘and biss ehetks ' are nctuated by the tilt-
ing tablet dharked “ Echo” in Fig. 3, by
which withisr wne or both checks ‘at -once can
be mndle to act. As it often occurs that a
melody - ete will “eross”. the :accompani-
‘ment’ division above desoribed, the melody
note-Hedng in the same division of scale
witth - the "accompaniment notes which are
softeted by chedk %) it is desirable to ar-
ramge the anxiliary walves 2* g0 include the
‘notes immediutely sbove:and below the point

of iwvision, musical notes a to @’ being so-
aflapted in ¢he presenit constraction, as]

shoth by ‘the tracker scale gage g* in Fig.'2,
wlteréin the nétss a vo .d’ are duplicated 1m-

nrediately to the wight ©f the main ‘scale,:

il

these extra tracker controls being cennected :
to the auxiliary valves ¢*3. 1t is thereby pos- -
sible to incredse the power of any one of
these notes in a softened division of the scale
by opening the auxiliary valve v'3:to that 44
note. The duplication of the middle notes
only of the scale of the tracker and musics

{ sheet are not broadly claimed :herein, same .

Leing a part-.of my :application': 390,935

| filed Jan. 23, 1902, for:“music sheets[” etciiqy!

To diminish the air service:to the power
preumatics either with ‘or without-checking’
the rise of their valves v%; 0% v!* by the.
size:of the perforation of the music:shéet or:
the checks ¢'?; a-diminisher.d** is employed::.gg :
In the present case this diminisher 1s:only
arranged wwith the: six-auxiliary: valves #*3%:
at the middle of the scale, which can be con-!t
trolled independently: of -the: other: devices;«
but diminishers may be.lemployed foriany gz
or all .other motesof ithe instrument.i' In
Fig; 11¢ the -diminisher d'®:is in -lowered-
position-and the windway 1'?is free fordtsd
full ::action--on’ the “power-pneumatic: swhen !
valve 7% is opened fully.: In Fig. 11:the.di-:g¢
minisher €'* is raised by the action: of a¢omy -
trolling pneumatic whose rod is shown,and
in this position the diminisher '3 restricts-
the passage of air through:windwdy w-
and: ‘thereby -reduces effect on: thé povnér-gg:

| preumiatic. - With etther <heck ¢'# oridimin< j

1sher d*¥in-action, a preumatic:and valyd as
P4 oot piettcan be diven o suddetr open- .
ing :amd wvet the @ir action on the power-i
preumatic be. of tow speed; which jis: desii 1166
able for sbme * touch” dffects: ' To :furtHér:
control the passage of air through stirdway
20" the -action-nut:or button 1% is:made of :a/
size almost filling the: windway ;@' so that
when ‘the pnewmaticp'®:is flushed.:slowly 108
from an aperture of :the tracker: the:rising -
of valve +'% dees not immediately freerthe:
pluck or draft' of air, the butten +'* being s
held back in its mevement by tthe air current
and at the same time allowing but a!small ‘11
portion of air to pass threugh the windway
w*®, with the result of a-well .centrolled re--
stricted effect -on the power pnenmatic. i+

To gain variable position manual -control:
of ‘the diminishing strcke of the key-actwat- 116
ing pneumatics - a :movable er flexible:
strip or guard as ¢®is placed i position:
over the apertures.a of the tracker or:scale-:
reader T and so that the guard ¢ is above
the sheet & when in operation, and ‘when it
is desired to d¥minish the key-stroke of some:
particular part of the scale of motes the
guard ¢ is flexed, -depressed or moved .into
position tto partially dbstruct the passage iof
air through the particular apertures a which
conitra]l ithe notes -desired to be -softened.
The strip ¢* as herein shown is preferdbly
made of ‘a -material such as cethuloid, which
is suflictently transparent to rpermit the:
miusic-sheet S e be viewed as it passes imder 180

120
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the guard ¢%::Thid strip ¢ is provided with
marks; - characters, divisions, colorations or
variations. of ‘its form indicating.the notes
ofithe musical scale of the tracker apertures
~atand. the -perforations :of .the 'music-sheet
'S. A very..desirable way of so.indicating:
the musiealiscale on theé guard ¢g* is by-color-
ing: the:sharp inoté. positions. by .means: of .
transparent:coloréd. ank ‘or ‘dye-applied . to.
‘the«celluloid, pre«ferablv torits.: under\ side”
tovavoid::its :injury- from :the user’s: ‘hand.
By:: means..oﬁ the: transparent. note-scale
gudrd: g it is easy to ascertain the pitch of
any of:theapertures orperforations :as the -
15-guard:ig3:allows a perfeét:view of whatever
1s7under it:dsiwell ias the sheet immediately :
preceding-and: following:that: position.-. The.
flexibility: of fhe! guard-g® dids the inserting;
and-rerhoving: of ' the: missic:sheets - Wlthout
20¢detaching the.guard..d zrir o aimrini]
uWith:anylarge scaleiof automatic: miisic-:
sheetyitiis desirable that.soméicompensation]
beiprovided for-its;expansion’andicontrac-:
tion/) &c:;itejustify-its perforations or equivx]
259alenbxnote:md1catwn51 ivithithe. note-control .
aperturés; of  a- tracker. or equivalents-there+:
of.uuCertain arﬂangements ofi:such;compeén-+
sating-devices:are shown:in applicant’siis:
sued ‘Batént . 685,270, ~Oct.:. 29th,- 1901
3Q hwhlch)qmbraces adjusting .means by syhich
the:adjustable tracker may bé fhanually: set:
tosthe! particularslength ofithe:musicispool |
in: uses ab;thertimes iIn. the present, applica:.,
tion vare .shbwn means;byiwhich the adjust::
rable. ¢ompound- séale:readér:or. tracker: T.
willie lautomaticdlly “sét-to anyrlength -of;
andrbgulatéd: to any: variations: of the spool-
while ih posttion, whether:the spool is-oper--
ating or not; andithepresent:spacing. means -
40 thave riumeréugnoyel advantages:: With the.
expresswnﬂvabve- pneumaitics: of: the present’
instrument, &nd: graded music-sheet perfora:.
tions.for-their:control, it is better to have
the- apertures..of the. scale-reader ad]ustable
45;individually: rather than to average the: ad-
justment:in -groups-ob; sections of a tracker
with several note-apertures:to each group .or
section ds.formerlys and for this present and
aiy other uses; where an accuracy of justifi-
50 cation .;is..needed  the -individual® elements
with -a!single note-control ‘to each are best,
as shown herein,.besides the advantages of
an apparatus : where each note- control  is
separate; from: and. insured against inter-:
86 ference from or with all others, “and the fur-
ther gain in opportunity of using metal or
other durable material: superlor to: Wood
especidlly in tropical climates. .- _
L Asthe term “ tracker ” tracker-board ?, -
60 1« tracker-bar *- or. “tracker- -range ” has’ be-
come settled in;usa‘ge in this art to denote a
sirigle.-board ‘or- bar containing  .an. entire:
scale of pneumatic duct apertures, or a sec-
tion thereof comprising a considerable num--

St
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65 ber'.of apertures of the..scale, the term
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“ scale-reader. ” is €mployed hérein to denote”
any aggregation: of ¢ note-réading ”. aper-.
tures or equivalents. Whether contalned n:a
single board or bar or in.sections” each
containing’several ¢ mote- readers ” and here--
inafter;called a {miote-reading:part”, or :
having -4 single ;notéreading aperture or .
equiv alent to each & note- readiiig element 7%
as-such single; vnoteldeVlces' will: hereinafter
becalled. ; The “scale-réader: " having .two .qg ;
or anore sectionsi ‘(“ parts’?), on\.(elements 2
to:iits -scalé.series. is-mowlxtermed . amcom—':
peund. scale-reader” sand when variable! as
to its spacmcr and length of .scale;is-gpecified
as.an: ‘“adjustable, compound; scalé-reader. . ‘80 !
-Asany.single-adjusting.member; tosvary:
the’;spacing:! between.all;i the.elements--or;:
parts.of:an adjustable gcale-réaderiwould;be.
very-difficult;to construct for adarge numbery -

70

of .closély centered: elements.om;parts; it:dsigge

preferable: toiemploy individual spacingr;
means between each element or part ‘and. the;;
next oney; shch ag.the tiltingcplates: #:shown
herein, or wedges.oniather-eqaivalent. means.

To. gain-leverage and a-natural direction. of:’ ‘90

movement; for,; the actign-of. their:spacingsi,
means it 1s bestito-hdve the ends of the,filtd.
ng; plates shaped .at: an:angle to.their,spac- -
ing. parts, . forming; @, crank-like. .device, the!,
arms :heing . at-angangle more, nearly:.qapdigs:
proaching the, ge;neral dine. Qf the .series of;
sueh arms-than.do; their spacing parts;thus
enabling.a bettex movementnby.,a eomman o
controllmg Jneans as-¢;: than, 1f:each ,su¢hq
tilting . plate-extended; stlalght outy its ensy 00
tire - Iength,,.as could.ibe -done..; With; the,
crank-wise bent; spatizigimeans as! £*3yib is-
desirable to.shape the bent.parts.so they will-,
each neatly:guide, i the other,sides; of onaj
or. more. of the elements. or. parts; and, thus.105
prevent any,, dlsplacement of,the ‘spacing-.
means from,its.true transverse position to.,

the . O'eneral almement ©of: the  scale-reader. .
Each spacing:means has most: eﬂicmnt action..
when ‘extended. beyond: the elements >Or-parts s110
at;both"sides ,of their, general line; thus.in7f
suring true action thereof by the:controlling
means. . : The .individual spacing-means: as:

[ especmlly when,numerous;are :best ad-i.
]usted by a single controller movement but 115
when desired, may be individually ad]usteﬂ,,

as when With long sections. or parts of sev-
eral: notes each. Such a single controller; is
shown, .designated ¢, arranged to actuate.,

all: the ;spacing-means’ {*! .at’ one movement:120
by: pressing-on:the entire series-and causing:.
them to tilt to.a greater.degree and thus:

| spread apart..all the: elements or.: parts at.
once and to an‘equal amount between each.g,
and every ope.and the adjoining one..- The%125
spacing-means ¢'' being free. of attachment..
to.the controllers ¢! .or.the.'bars &' will..
slide lengthwise of the scalértogether withi.
the .elements or parts and thus the cumula-
tive action of the spacing movementsis-per-.-130
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mitted, and the entire-scale adjusted. Two
series of spacing-means are shown, front
and rear respectively, that their comhined
action may -keep all the elements or parts

5 truly parallel to ‘éach other and at always
equal -angle to the face line of the scale-
reader, although: in some casés a single se-
‘riesy orieven one intervening spacing means
‘between  only two parts might .answer ‘the

jo conditions: ' Rigidly placed bars 0%, ',
- support.the tilting:plates £ apainst the pres-
sure of the controlling-means ¢*'. - Although
‘the -variation of width of paper of a 10 in.
width - music-sheet . is::about~1/10 in. the

15 individual variation to each note:space of its
scale. is:only -about 1/600-in:; as there are
usually 6 notes to the inch: The same state-
~ment is:true whatever the spacing of the
_seale of - the music-sheet,. the co-efficient of
20 expansion -beillg -the same ‘for ‘the material
used, paper; which.is usually about .01 with
-full change of atmospheric ‘conditions; so a
music-sheet - having: 4 'scale ‘of 100 notes
would shift theé end perforation: an entire

25 scale unit to the next dperture béyond un-
less the apertures were adjusted; and other
‘scale - numbers of notes proportionately.
Therefore the movement of space variation
ofeach spacing:means #* will be only 1/600
'30 'In:, and.thé movenient of its crank:arm say
1/800' in.; consequently: $ome very -accurate
arrangement:6f thes:-controlling means is
‘hocessary, and one thdt 'will at some point
~have ‘a much grédter movement than 1/300
785-in...JCor: these réasons the’ controller ¢'! is
-arringed to slide longitudihally a moderate
-distancey:preferably to an extent équal to the
shm of . thé variation -of spade:of all the
spacing-means, and its active movement in

40 direction simildr to that of the uxpansion of
the scale-reader- caused thereby, although
-this patticular bmount and direction of lon-
gitudinal movément is only nécessary when
utilizing thd same cofitroller as the counter-

45 dcting-means for causing the contraction of
the adjustable seale-réader. Diagonal slots
¢'*; inelined - planes, teggles, or equivalent
means are employed to catise the controller-
mieans ¢'' to have a slight transverse action

80 when longitudinally madved, and by the
transverse .action move all the tilting-plate
spacing - meahs -as - by an egual move-
ment against the arms or ends of each,
causing an equal expansion of every space
85 between elements or parts. Regulating
screws ¢ or other suitable means may be
provided by which to set the angle and de-
gree of transverse adtion of the control-
ler-means ¢ To eause the elements or
80 parts of the spale - reader to centract when
the coritvoller-means i§ given a return move-
ment, and thus release its pressure on the
spacing-means, springs .or other independ-
ent devices can be enipléyed te meave against

65 thé meving end. of the-sefies of elements or:

‘s

parts and therebv compress them ahd their
spacing-means fo a shorter scale measure,
but such pressure means would be incon-
venient, and if a spring. caunse needless fric-
tion. ‘Therefore it is best to have ‘counter- ;¢
acting-means controlled by the moventetitof
the controller-means ‘and ‘acting oppositely
thereto o the adjustment action, and ar-
vahged to have its movement. equal to that
of the cumulative total of a1l 'the spdding- 5
meas movements  but  acting oppositely
thereto. Dy this means both the expatision
and centiaction movements will be positive,
and of leust possible friction, and a1%d ‘¢ch-
trollable by one shifting means either ‘wan-" gq
ual or antomatic.  As the controller return
novement-1s 1n the same -divection 2y the
centractive movement of the scale-teader: a
lug «** or cther connection placed bn or con-
nected to the controller-means and arrahged”gs
to act against the moving end-member of the
scale-reader will cause the scale-réadeyrito
contract throughout its series of elemients
or parts, and to ‘an equal ‘amount betwéen
each two elements and parts, as governéd by g
the reverse action of the spacing-tneans.” i

As wider music-sheets of paper; ete.j te-
quire adjustable spools-or flanges to puide
the paper under ifs varying -conditibngddf
width 1t is very convenient o have theud-"§s
justed length or spread ofitheispool fiuto-
matically regulate the ' adjustmeritof vthe
spacing and length of the scale-teadef totéor-
respond therewith: Such spool miy:be ofla
manually adjustable;or'of a séemi-attoniati- *foo
callv adjustable style, or be self:compehsit-
ing as in my issued Patent #669.349Mch.
5th, 1901. this last named being thé best for
the purpose. -~ An ‘arm ¢ of a rocker 1§ xr-
ranged to engage and shift the ‘contioller- ‘o5
means ¢** to vary the adjustment of thié spae-
ing and length of the scale-reader, and the
arth ¢’ of this rocker (in this instandes "6f
equal motion with the arm ¢) is arrangéd to
be shifted by the collar ¢2 of the miisi¢ispool,’
the collar being on the longitudinal adjust-
ing end of such spool. Or:the”shiftitiz
means ¢an be arrangeéd to be reg"lila’(éa"df
vectly or indirectly by or from any variable
part of the spool as the flahge, hub, or baar-
ing pin. so long as such part has movement
corréspanding to the variition of the width
of the music-sheets; and the shifting ‘méans
may be directly mechanical, or with intér-
vening pneumatic or eleétrical aids, #nd Vet “120
Be within the broad scope of'the ‘inténtith
claimed herein. The' featiive of 'a’ ‘$ingle
shifter and coimmon contfoller:méang’ 16" a
plurality of elements or p‘ai‘té“(é@%ﬁé’ﬁﬂ' of
an ‘adjustable scale-reader (of trackeF)z'of -
whatever particulsr ¢onstfuction: the detdils
may be; may be utilizéd- for control by action
of the varying sheet, without intervention of
the $pool, as by pressiire’ from' the edgd 6F _
the sheet or from a serié§ of ‘perforations in 130
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- the sheet, even a single line of such perfora- .

_.tions answering instead of one line for each
section as formerly, and by this unified con-
astrol inany adaptation, a simplicity of con-
5 -struction and operation wiil be had, whether
«-from the sheet direct or by intervention of
. the .spool;.claims herein being intended to
‘cover;.either the direct or indirect control.

1:Manual..means of shifting.these -adjusting |
- 10
G

.devices may be used in lieu of spool or di-
-, Tect sheet control, or manual control in same
< apparatus with an automatic form.

:iThe elements of a-compound scale-reader,
having but a single note:reading aperture to
each, are of so slender a form as to require

.-construction;from some strong material such
-as metal; and; to be easily formed and avoid
rust or corrosion, nickel, brass or German
silver will:be found desirable. ‘Each element
.0 is preferably of circular tubular form at its
end which connects to the action leaders-or
ductsgwhich are necessarily of a flexible na-
ture, as rubber.tubes, near the elements, to
allow.:of the movement of adjustment, but
may continue toward:the action by either
flexible or.-rigid tubes or other duct connec-
tions. . It-is-therefore convenient and cheap
-to,use solid drawn-tube from which to form
‘the elements. -.,;-Each element aperture a'is
generally required -to :-be of a rectangular
form, and it 15 therefore necessary to prevent
.the turning-of the element o0 and its'aperture
-@.from its true.position. Both the shape of
the aperture ¢ and:its guidance can be se-

o35 cured by a single:feature of construction, the

.flattening of .the.aperture end of the tubular
_element-o-'as shown in drawings herein, the
- two_flattened-sides of :the element o serving
-to guide'it between suitable guides as 58, 5°
to.a.true scale alinement. .- It is best that the
guides of anycompound  scale-reader - be
placed as near-as possible to-the face line
over which the music-sheet is to travel, to
thereby insure accurate alinement and level
of the several elements or parts. To secure
a larger.bearing face for the music-sheet the
.aperture ends of the elements 0 may be ex-
tended or.turned over.into lips or faces o”.
.These lips or faces may- also serve to -guide
the. elements to a true face-line level for the
music-sheet by being held by suitable guide-
ways, or by a bearing surface underneath the
lips .and to which' the music-sheet presses
then when in operation and thus secures a
very accurate leveling to a single line bear-
ing.to which the elements were similarly
leveled when being trued and polished. -In
constructing.such an element from a tube it
is only necessary to slit the end of the'tube a
distance equal to the extension for the in-
tended lip, flatten that end part of the tube
in-a die and expand the two lips to proper
shape by a second die movement. --When de-
sired; a part (section) of several apertures,
or an entire scale-reader, may be constructéd

~ 1,101,819

from these elements by -attaching them  to-
gether, also, the peculiar form of elements
described may be used with other styles of
adjusting means than those herein. :

- Cylinders or equivalent propelling devices
in self-playing musical  instruments -or . at-

-tachments have heretofore -been - arranged

with engaging means at their middle part to
connect:-or -engage the music-sheets;; which

sheets:have been correspondingly made with.
-their attaching or. connecting:features of
their forward ends placed: midway between

the two sides.-of the sheet: . This.iconstruc-
tion has necessitated .the exact centering of

the forward end of each sheet when complet- -

ing it, and the sheet:being: preferably:slanted

-at its forward end-to enable its ieasy:start

when placing in operative position, no sides
of sheet were in position;to.insure guidance
to-center at the start.. In the present-con-
struction the engaging means of the cylinder
R or other propelling-devicé:ds-placed at or
near one end thereof to engage.the music-
sheet S at one sideof its forward end,and

the sheet is slanted away from isuch side of"

its forward end back: to its other side wheén
a slant end is desired. *With-this construec-
tion the cngagement is effected with the edge
of the sheet for guidance,.thevguiding edge
is protected from wear by the

and the making.of the sheet is simplified by
saving centering of-end. This.construction
is- especially desirable with .an .adjustable
music spool or an adjustable compound scale-

.reader, or-both together, the engaging‘means

of cylinder and sheet-and ‘the forward end
of sheet- being -placed at theé same end of
scale as the fixed position end-of scale-reader

-and 1usic-spool; all gaging to:the -one end

and adjusting toward the.other. = =

- For economy of space with simplicity of
gearing, and small expenditure of: power,
the motor M is placed within the take-up
cvlinder or hollow roller R as.shown in Figs.

11 and 13. A tube or windway w7 is firmly-

held in a fixed position and ‘supports the

-motor M centrally to the axis of roller R,

the windway w7 conveying the motive air
service for propulsion of motor M. The

to revolve about the motor, the roller having
its running bearing on tube w®. A shaft m??
extends from the inner end of the motor M
and is revolved by the action of the motor.

“This shaft has a driving means m!? on its-

farther end as shown in Fig. 11*. This driv-
ing means may be a pinion but as its revolu-
tion is of high speed, about 900 per minute
maximum, it is best to use the friction drive
ncw shown and thereby avoid noise. Such
friction drive is effected by making ‘the
driving means m!? of a-disk.of leather or
other suitable gripping material, 'and pro-
viding the next wheel (m°) of the train

with a groove m!! on the inner:edgeé of its

70

75

80

85

90

nish of end,:95

100

105

110

roller R surrounds the motor M but is free:115

‘125

130



1,101,019

outer flange, and into which groove m'* disk
‘m*? funs and so! propels the wheel m*. -The
wheel m'°!revolves with its own spindle m®,
at the mner:erd of said spindle bemg a pin-
¢, ion or équivalent driving means m® which
‘is: carried by and revolves with the spindle
m?® and its wheel m**. The pinion m* en-
‘gages: the teeth of the internal gear #, and
-theteby revolves geat- wheel m” and its at-
ot itathed dxial:sleéve mS. - The sleeve m® and
its gear wheel m’ revolve loosely on ‘shaft
--m!? and have:anintermedinte shifting clutch
-1 iwhich-ds moved:into position :to engage
“clitch st of roller R and thereby causes the
ogsuroller: R toibe' driven by.the action of the
rimotor Mithrough the intermediaté speed re-
ducing gearing m* to.m**,:and when it is
vdesired ‘to! free thle roller R: from the motor
.dndigearing, as:for reverse rolling of the
209! music-sheet :S;rthe elutch: m* is moved into
:‘théposition; shownsinFig. 13..The speed
- ofi pinionmSbeingcomparatively low, about
2150, per:ihinutenmaximum, and the driving
resistance -six .timesi-gréater: than disk m',
025-it./is expedient itorase the pinion m*® for the
+slowindrive,izalthough - the - friction means
»coilfl lbe substituited.: . Both the large wheels,
samdyrihtty havingy: their «driving engagement
vinternal ¢here is secured a minimum of loss
:80~bf:power :and of wedr a maximum- of steadi-
-ness of movément; and a freedom from noise,
besides great compactness of arrangement
iith;largei sized! wheels and .quick :drop of
-spdedi=1With: ¢hiegearinfr-as shown and the
or g5 motor M Tun it 900 rev. theispeed.is reduced
e 185, 2ev. of ¢he:roller R, which is correct
1€orzrapid Htempo--playing - from music-sheet
-8, lowérspeeds Heing isecured by setting the
~aalve w¥to redueertheigpeed of the motor.
The rewinding of the music-sheet S upon
its roller) 8% dromoff ithe take-up roller R
.after the playing:of hselection,isattained by
- means'of thereivigding device N shown in de-
stailan Fig. 114 «dn' my application 460,328,
-filed May 15,1901 for “ rewinders,” :etc., I
-show adouble btraight rack, and a pinion
moved thereby, the rack being connected to a
- slide-bar by swinging links. : The present ar-
rangement - does «away with the separate
:slidesbar-and the links, the device now shown
‘being comprised in a single piece of mecha-
nism: N .of a curved quadrant form which is
especially adapted to the space available in
the present instruiment, besides securing sim-
plicity and ‘durability. A main plate n*° is
stamped of sheet metal into the form of a
- crestent,:this ‘being economically done by
- feeding a strip- of the metal under a round
puneh step by :step, -the outer curve of each
.crescent being cut from the inner curve of
~the:following ene. - 'To this plate 2 is then
affixed a quadrant n* - (or other convenient
secter):of ‘acircular pear having external
. teeth, and-epposed to the arc of ‘the gear
65 igectolr % js afliwed the quurter section of an

< 40

00

annular gear #'* having internal teeth, the
two arcs of the gear teeth thus facing each
other. Afixed to a stationary part of the
instrument i8 a journal-pin n®,.and to the
plate n'° is attached a hub 2’ having a
jeurnal slat n° dispesed in the common ra-
dial lihe of the arcs of the-two sectors of
gears n'', n'%  The teeth of the. gears n',
7' are sufliciently: far apart that the pinion
n' of music-cluteh spindle R” will clear be-
twéen the teeth of a', n'* when midway
thereof. The gears n*!, n'?.are of such ares
and so positioned  on plate «'® that -their
wenters will .correspond - to. the two respec-
tive pesitions at either end of slot n° occu-
pied by the journal-pin n® when.the entire
.mechanism: N is moved in.the direction of
its slog n?. These two gear-arc centers must
also be correct to cause the exact meeting of
‘the pitch lines of their respective gears n'',
7 with the pitch line of ‘pinion n*® as.each
‘said gear is brought- into soperation’ with
that pinion by the shifting of thesmecha-
nism N along its slot n® on journal-pin n®.
Motion “is duparted to -mechanism N by
-means of a hand-operated knob :and rod nf,
which is thrown over on its pivot n® inte
liorizontal position when:in: use. - When so
used, and a thrust is exerted upon knob: n®
the mechanism N is held to a-bearing at:the
front of its slet «° upen:journal-pin =»*
and -as the thrust is continuedi‘the entire
:mechanism swings upward on said pin #%:as
-its ‘fulcrum center, theteeth -of gear '
being into mesh with and causing pinion
n'*ito revolve spindle R and music ispool §'.
cylinder, .or other driving means-or motor -
parg-adapted: to move a music-sheet. When
the power or knob a® is reversed to a forward
.pull the spring »'* or ‘equivalent friction
retarding means between a stationary ‘part
of the apparatus and a suitable part.of the
mechanism which moves with the gears n'’,
n'%, prevents the gears from swinging
downwardly as they clear the pinion »3%, an

as the pull continues to slide mechanism N
forward along its slot #° on the jourmal-
pin #® the gear 7% is brought into mesh
with pinion n'%, the pull then exerting itself
to swing said gear #*® on pin n® as its ful-
crum center and thereby revelves pinion =»'*
in the same direction as hy movement of
pear »', the pinion 2! being always driven
in its one proper direction by ‘any opera-
tion -of mechanism N. The position of
pivot 7%, knob-and rod -n®, may be placed at
whatever distance from journal-slot - w®
propertionate to radial ‘distance from slot
n? to the gear arcs gives ithesmost .desirable
leverage for operation. This ‘feature en-
ables a oonsiderable increase of speed v
the hand movemeht over -what is accom-
plished by a straight rack movement. It
s evident that the mechanismm W exn be
constructed by casting, bendituy or tay wny 130
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method : other than:described;: although: the
: method-above!stated is considered-desirable
s.for:accuracy. It is-also.apparént that this
~mechanism N can be driven by other: recip-
¢t 5+-rocating power than hand, as by foot move-
-ment:::pneumatic, : ete.,=4dnd. that driction
i-gears can. be:substituted foritoothed. ones:
.~ Many: of ‘the devices ‘herein set forth; such
a8 the: novels divided -primary valves, ete.,
¢10 ‘are capable ofi use with manual key control
vas iwell asiiautomatic, or with: electric con-
~trols
sinvention ‘claimed herein-it is to :be under-
‘stood that thé claims areintended to cover
va5-the general uses:to-which:said mechanisms
~may Dbé:put!in any:anusical ;instrument or
‘d;tachments, except-such clalms as.may-in

their .specificiterms: limit .or’ determme a |«

'morearestrlcted scope:sinn i i o
- The ~graded- ipneumatics P here shown
*and _described:inla preceding part.of this
i/application;.are .of different lengths; stroke
-andileverage as:heréinbéfore set:forth,.the
~pnetunatics P being largeriin the bass part

oe5:0f therseries'than in the-treble, and: ofisev- |

eral -lengths.ard:consequént: powers- an- the
- various:parts-of the scale.;’The grading .of
(,pneun{atlcs sis;imot+claimed - herein, <being
“claimed: i mvuPabent #891 801‘ JSSlled
mO June??)p]})(l& 0} v il s
*x What: Iclaimasmy mventlon.ls' [N
ik A. self—pla,ymg musical.apparatus ihav-
=ing actuatingimbtors jand: key-actuating, U-
shapei piecesj.each;{U-shaped piece ‘having
o 35-an:upperzand substantially-horizontal:arm
."adapted-to: operatésh «imanual key or.lever
vof ;a: musical-anstrument with, which -the: tap-
,;paratus -may - be . connected, ;2 - middle--part
: substantially- -vertical, ‘and;a.lower and sub-
2040 stantially:- ~horizontal. arm -connected. to:-the
ractuating: motors.of the: self—playmg appa-
. ratus. v ERNTER EFI FYRPS TS 153

.2 In:an: automatlc attachment for: play—
~ing upon key-boards of musical-instruments,
©i450a.U-shaped: piece-having..an. upper .arm in
vposition.to.go.over the upper.face.of a:man-
-ual key and a substantially vertical part and
ra-:substantially horizontal .lower - part.. ex-
; tended to go around;the.end of the key -and
50 ‘underneath. the. keybed or ‘key -frame when
in use;iand dutomatic- actuatmg mechanism
connected -to the lower.arm:of the U-shaped
piece to pull down or- stmke the manual. key
When operating. -, .
- 3. In: combination, a: ma.nual kevboald of
12 imusical - instrument. .or; apparatus, and an
-automatic attachment for playing upon:the
»same-having U-shaped. pieces with their up-
. per. arms.extending-over-and :in position to
. 60 strike or press down.their respective manual
. keys, the said U-pieces extending around the
-ends of the keys and underneath the key.bed
;or key frame, and actuating mechanism at-
- tached to .the. under arms; of the saxd U-

# 65 shaped pieces.i, SRR RO R L

Glad 2t ¥ gsin

( 1

sothers teos - oy
10 In an automatic. attachmént:for- play-
'_1ng aupon:key-boards of musical: instruments,

11,101,919

‘4. A self-playing musical apparatus -hav-

»mg key-actuating U-shaped pieces:each con-

sisting of a strlp of ‘sheet metal or equiva-

dent; the end’ parts ‘thereof being turned at
;rlght angles to: and lapped over: “the middle
-part;in the:same plane as’ that of the mlddle

Zpart T TR
A self-playmg musmal {apparatus hav-
mO' key actuating U-shaped pieces which-are

.eachof 'greater w1dth of » stfock than itherr
ithlckness. g Tav
;andninvaiy. and -all«the ifeatures of |i
-ingiley-actuating U:shaped.pieces iwhieh are
dach of- greater; width' of ‘stock than .their
-thlclmess, thesaid: width being ¥aried:in,

Saila ipew 21

26, A self-playmg musmal dpp&ratus hav-

each, and greatest in the middle: part: ofeach
compared to:the arms: "t wuiirEyg wuts:
+TrAn: automatie: attachmentn‘f@r jplaying

-upon key-boards;wf ‘misical vinstruments,
shavingca:series of.kéy- actuatmg U-shaped;,
‘pieces,idnd.ia guide-rail-orz guides. which

guidethe - gaid; U- shapedupiecesator: posxt,lonc

: c()rfe'sponding to:theipositionsiofthe warious
Ll\eys of a musical:-key-board. zi= on:ratzizos
8. In anrautomatic-attachmeiitsfop play-:

1ng upon key: :boards of musical 1nstrument;s

-arseries:of | key ~dctiating: U : shaped ipieces

adapted to actuate'a scale of black and. white
keys, the:U-shaped:pieces corresponding:ito
‘the blackdkeys having-their key-striker parts.

at:a xhlgherdevelrthan ithose: ;Eor ithe, white
ckeysiiivig

o Qo
playmg. xupon the:keyboard ofiai musicaldn-
| strument,i separate series:: of key-actuating.
; parts: arranfred correspondingly. to the black
-and- white kevs - respectiyely; and smeans . for

s ')\ll HeD I FH ('n (Jl,l_,‘é|
lany at,tachment fors: automatmally

i

adjustably-vatying theirelativeslevels of the
{wo:series: ot key- actuatmg parts one to the
Foowatbatrrgr odt

a. series :of - key-actuating - U-shaped :pieces

-corresponding to the -common key:scale,:the
‘upper arms:; of .the.said " U-shaped’ pieces

which correspond to-the: blackkeys being
.longer ‘than those for the :white keys.
-11.-Asq; self-playing ::musicali:i apparatus

-»havmg actuating: ‘motors, and 4 series of key-
-actuating U-shaped pieces the lower arms: ‘of

awhich ‘extend . to wvaried::lengths .to ~connect
several correspondmg hnes or rows of: actu-
ating motors.:

19.-In an automatlc at,tachment for pla\ -
ing .upon key-boards.of musical instruments

,1: 1\,: piin

-or apparatus, one or:more:U-shaped:pieces
-adapted to press down or sttikéinanual-keys

and -actuating - mechanism - connected::to- the

lower arms of said:U-shaped-pieces at po-
i sitions substantially in wertical line with the

key-striking parts of. the upper arms of the
same U-shaped pieces.. ::u

13: A self-playing musical apparatus hav-
ing actuating -motors; and a series of key-
actuatmg U-shaped pieces.of ;varied length
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+ s to their middle parts between théir arms,
to. connect to several lines -or rows.of actu-
ating ‘motors-at varied levels. -~ .

.14 In an auntomatic attachment for play-

5 1ng upen key-boards of musical ‘instraments;

" actuating pneurhatics: of bellows-form Lar
ranged in-two rows lengthwise of and below
the keyboard:level,ithe eperatingends of the
pneumaties of each:row: pointing: ‘dinwardly

10 toward thode of thei other row, and: the: said

. opemating- énds of ‘one rowi'pagtially: over
lbpping those of the: other reow. i
- 15, Inap  attachment for automatieally
playing upon the key:board: of & musieal in~

15 strument, vertically adjustable liey-actusting

- mechanisni, a.spring eounterbalance theréto:
and baarers o’.ﬁ.isa‘idiméchaniSm-in position to
bear against the under part.of a:musical in-
strument and limit the rise of the key aetuat:

20 Ing-meechanisou: = & v (e

<s 1260 I an’sattachment. Hor: sutematically:
playing ypen the kejt-board of 4 musicad jo--
strament;, vertically adjustable key-actuatinj;
strikers and-imechanism,- leveling: cheekd in’

25 suitable pesitidn onosaid mechanism: to press’

-« downwardly wpam:a ripid part of the musical
1nstrument.when the attachment is combined’
therewith and the key-actuating strikers hie-
1ii operative posithan with: the manuak keys;:

30 and an upwardly meting béarer onthe at.

v tachment adapted to engirge the instriment
case and hold. the leveling cheeks: n gainstrthe;
msbrumept.;; -0l e T g e
[.1%. Jn-an . attachment: for automa tically

35 playing npon the:kejf-board of s musicab i
-1 strumenit, vertioally adjustable ltey-actuating-
méchanism and automatic locking means. for
setting the key-actuating mechanism and
inusice! instrument: keys to ‘properly opera-
40 tive relative level. . -~ . .7 T L
18. ‘An attachment for automagtically play-
g upon the key-board of a musical instru..
ment and having a. vertically adjustable
bearer provided with a guide fixed as to
45 lengthwise positien end which guide: is
adapted to engage with a. corresponding
guide on the under part of the musical in-
strument. SR et Tt
19. In a music self-playing apparatus;
50 tone-preducers of pereussion tones, actuator
Pueumatics adapted to operate said tone-
producers, air-servieé- connection -fo s said
pneumatics, and a bellows reservoir . with
Teeders or pumps therefor attached to. its
55 1noving-board, the opening edges and folds
of both reservoir and feeder or punip being
at the same side of the bellews, and power
connections. to-said feeder or pump- control-
lable to various degrees of foree and speed
60 of stroke, to:thereby affeet the air tension

- of the reserveir angd its expression - action. .
upon the pnewmatie strokes for the tone pro-
duction. . e o

20. In- a misie. self-playing  apparatus;
85 tone-preducers of percussion tones, actuator

L&

‘pneumatics adapted to operate said tone-
producers, air-service connection to said
‘pneumatics, and a bellows reservoir with a
Jfeeder or pump attached to the moving-
ihoard of the reservoir, and having air com-
anunication between said feeder and reser-
ivoir, and : controlling means disposed and
‘connected to vary or close the said com-
‘munication for production.of expression ef-
{fects by the air of the bellows;

- 2L In a music self-playing apparatus; ac-
ituator pneumatics adapted to operate tone-
iproducers, and tone-producers, and a com-
iposite bellows comprising two or more res-
lervoir chambers of different areas one to
janother, with their moving parts joined or
iconnected to move together as one.

+ 22 In 2 music self-playing apparatus;
actuator pneumatics adapted to operate
itone-producers, and tone producers, ‘and a
Jcompo‘site bellows comprising two or more
reservoir..chambers of different areas, their
mmoving parts joineéd or connected to move
itogether, and an opposing spring or weight
fwhich is eommon to the two or more reser-
wvoirs., : )

i 83, In a music self-playing apparatus;
;actuatov pneumatics adapted to operate
itone-producers, and tone producers, and a
ccomposite bellows, comprising two or more
Teservoir chambers with their moving parts
jcombined and moving together on a single
thinge line, the said:éommon line being at
ione side of the combined area of the moving-
lboards, and the chambers arvanged in suc-
wcessive positiens in a general plane with the
said line and at various distances therefrom.,
. 24, In a -music self-playing apparatus;
actuator pumewnatics' adapted to operate

.‘tone-producers, and tone producers, and a

camposite bellows comprising two or more
reservoir ¢hambers with their moving parts
combined, together and having a common
hinge, the hinge leing at one side of the
combined area of {he moving-boards, and
‘the chambers arranged in successive posi-
tions in a general plane wiih the said hinge
and at varwous distances therefrom.

- +25. In a music self-playing apparatus; ac-
tuator prewnatics adapted to operate tone-
‘producers, and tone producers, and a com-
posite bellows comprising two or more reser-
voir chambers of varied areas or capacities
and having their moving parts combined to
‘move together, an opposed tension device
common to. all, and valve. mechanism to
throw in and out of operaticn any desired
one or combination of reservoirs, to produce
corresponding variations of air tension.

- .-26. In an automatic musical instrument or
attachment, tone-producers, pneumatics for
actuating same, a tracker or scale-reader for
controlling the various musical notes, a com-
‘posite bellows comprising two or more reser-
voirs of varied area or capacity to each
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scale-reader to au tomatically

N bring into op-
nations. of
bellows.. S P A e
27. In a - music self-playing apparatus;.
actuator ‘pneumatics to operate’ tone-pro--
ducers; and -tone-producers; and-a composite .
bellows comprising-t Y0’ OT:IN0re Teservoiri
chambers “arranged to, -be: interchangeably
and combinably used;rand one ‘or:more con-:
trolling devices each connected to throw into
action a certain’ combination of-said cham-;
bers. " ST EEEE Gt Tr
28.-In"a ‘music ’self-playing apparatus;
actuator pneumatics:-adapted: to operate
tone!producers, -and :fone producers,sand:a
composite bellows comprising two or 'more:
reservoir ‘chamberss arranged.zto “be - inter=
changeably: and:‘combinably-used; and sev-
eral controlling-devices - each:connected: o
throw into"action a certain 'different one-op:
combination;ofls_aid»(:hambem;.: hins ot
29. In a :music self-playing ..apparatus 5
actuator pneumatics adapted to operate-
tone-producers, air-tension devices arranged
to-be used interchangeably: or combinably,
and: a single controlling device-conriected: to’
throw into-successive action in ‘a certain or+:
der various ones or. combinations of said air--
tension devices.:{jsyns Bodt T e
"302In a musics:self- laying': apparatus;’
actuator ‘preumatics * adapted to -operate

reservoirs: of -said composite

.tone-producers,’ and tone: ‘producers; and: a!

composite ‘ballows comprising :two'or ‘more';
reservoir - chambers, ‘valve ' mechanism : to-
throw in and outcof operation 'any sdesired
one or combination of reservoirs, and-air
tension reservoir means independent of the
optionally:operative reservoirs of _said:ecom-
posite bellows ‘and connected - to - the -wind
service of the ‘instrument or’ attachment to -
operate during any lapse of .action’ by the
composite bellows reservoirs when they are
shifting from ‘one tension to another.

31. In a music “self-playing apparatus;
actuator - -pneumatics “adapted  to operate
tone-producers, and ‘tone producers, and-a
composite bellows ‘comprising two or ‘more
reservoir chambers’ of ‘varied areas, capaci-
ties .or "air tensions, valve mechanism to
throw in-and out of operation any desired
one or combinatiori - of reservoirs, and air
tension reservoir means independent: of the
optionally operative reservoirs of said com-:
posite bellows reservoirs and connected to
the wind service of the instrument or at-
tachment to operate during ‘any lapse ‘of ac.-
tion by the composite bellows reservoirs
when they are shifting from 6ne tension’ti:
another. Co S e

32. In a music ‘self-playing apparatus;

‘nism to ‘throw in

‘service of the

‘and a

‘moving:part and: the

actuator . pneumatics adapted to - operate

1,101,919

‘tone-producers, -and tone producers, and a

composite bellowspomprising two or more

.reservoir chambers of varied areas or capaci-
" eration various single reservoirs or combi:']

ties having their moving parts joined or
connected . to move together, - a spring or
weight resistance opposed to and ‘common
to the two or more reservoirs, valve mecha-
and -out of -operation any
desired one .or. combination. of reservoirs,
and air‘-tensionf,means'independent of the
optionally operative reservoirs of said com-
posite bellows, and connected to the wind
Instrument or attachment to
operate during any. lapse of action by the
composite bellows reservoirs when they are
shifting from one tension to another. .
383.In a musicself-playing apparatus;
actuator -pnewmatics adapted to ' operate:
tone-producers, . and- tone-producers; - and
an air-tension reservoir of varying capacity,
two..or:more feeders combined :therewith,
valve:controlled ports for’ discharging. UL+
plus..tension ‘from  the - reservoir into -the
feéders and from an active feeder to another
feeder, connections. between the said valves
moving part of the reservoir, and ad-
justable means for setting the:action of the.
said - valves to various -positions : of  said
corresponding capaci-i
ties or tension of the reservoir.. . .., . -
134+ Jua:music self-playing apparatus ;7 ac-
tuator: pneumatics adapted to operate tone-
producers, and tone producers, and an air-:
tension reservoir -of 'ALVINg: capacity, .and
feeders thereto;. and ‘adjustable. feeder effi-

clency controlling means for controlling the

amount of the capacity or tension of said
reservoir te various: degrees. _
-35. In an automatic musical instrument
or attachment; tone-producers; pneumatics
for actnating sarme, served by variable ten-
Slon. ‘air, one or more feeding means for
supplying said tension, a music-sheet pro-
pelling apparatus, an air-motor connected
to the ‘music-sheet propelling apparatus,
feeding means for supplying suitable inde-
pendent air tension to said motor, and a
common driving-power means connected to
both said feeding means.

36. In. an automatic musical instrument
or attachment, musical tone-producing ana
actuating devices, variable tension bellows
thereto;:a feeder to said bellows, a music-
sheet, propelling apparatus; an air-motor to
the” music-sheet propelling apparatus and
independent tension bellows to said motor, a
feeder.to said motor serving bellows; and a
pedal connected to both said feeders and ar-
ranged to actuate both at the same time.

37. In an automatic -musical instrument
or :attachment; - tone-producers, actuato
pneumatics adapted to operate said tone-
producers, a wind-motor adapted to propel
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dependently connected to the playing-appa-
ratus and the sheet-motor apparatus respec-
tively, a driving means common fo both
feeder means, and separate automatic check-
ing means to the air service of each.feeder.
38. In a ‘musical self-playing apparatus;
tone-producers,  pneumatics for operating
the same, an-air-motor in combination: with
and arranged to operate a music-sheet; pro-
pelling apparatus, a service controlling port,
and valve-means to said port and means
adapted to move said valve im:a certain di-
rect line to equalize the service, and. means
adapted to move.saidvalve moving In a
direct ling transverse. to -the equalizing
movement, 7. ol ' RISTEDREE

39.:Anair-moton in combination with and

arranged to operate a musie-sheet; propelling. |

apparatus, a bellows reserveir connected .to
the service of the miotor; ‘and having a:mov-

able ‘member,:a- regulating. valve-port and

valve between the’reservoir and. the motor, a
connection framythe:bellows: reservoirimem-

ber to the regulating valve:moving.it:in-a
certain direct. line to equalize the air service:
“to the . motor;- and . controlling. .1heans .con-

nected to the valve mheving it in a diréct line
transverse to the-other movement. -l s
- 40. ‘An air-motor in combingtion with and
arranged to operate a music-sheet propelling

_ apparatus,. an:L;-shaped  speed-controlling
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valve ‘thereto, an Bir-service port underithe
inside: corner.afithe:-b+vilve,.al bellows con-

trolled” commeetiohy:to-miave: thei valve in ane:

direction -of theik, and’ independent: means

- far moving-the walve in'the: other: direction

of the' L. . .« "wody govizes o 1o ol
41. Ar air-motor in-combination with dand

arranged to operate a musicsheet: propelling

apparatus, an L-shaped speed .comtrolling

- valve thereto, ancair-service:port under the

inside corner -of ithe L-valve, -bellows con:
trolled connection to move the valve in one
direction of the ‘L, adjustable means for
regulating the imoving of the valve by 'the
bellows, and irdependent means for moving
the valve in the other direction of the L.

49. In a pneumatic action for a musical
instrument or attachment therefor;.a:gower-
pneumatic or secondary, exhause and flush
conhneotions thereto, and separate ports aund
valves to its exhaust and flush comnections
respectively, said valves being within' said

power-pneumatic, and independent of: each-

other, and primary pareumaitic means outside
of said power-pnéumatic, and eperatively
connected to said valves.

43. In a pneumatic action for a musical
instrument or attachment therefor, a power
pneumatic or secondary, exhaust and flush
connections therefo, and separate ports and

valves to its-exhaust and fhish connections

respectively, said valves being independent
of each other, and:each having separate

19

- primary pnewmatic controlling means, both

said primaries being subject to shnilar air
conditions, and the primary to the flush-
valve arranged to close that valve, and both

“said valves being within suid power pneu-

matic. 2

44. In a pneumatic action for a musieal
instrument or attachment therefor, a power
pneumatic or secondary, exhaust and flush

_connections thereto, and separate ports and

valves to its exhaust and flush connections
respectively, said valves being within said
power-pneumatic, independent of each other,
and each having its own separate primary
pneumatic controlling means, both said
primaries being subject to similar air con-
ditioms. = S

- 45. In a pneumatic action for a self-play-

“ing musical-instrument or attachment there-

for, a tracker having an aperture, a power-

. pneumatic or secondary, exhaust and flush
'connections thereto, and separate ports and
valves to its exhaust and flush connections

respectively, primary pneumatic means to

.said valves, said valves being independent

of each other and separately controlled by

_primary pneumatic means to each. both of

which primaries are subject to similar air

.conditions and having connections to and

‘operated Ly the same tracker aperture, and

‘instrument or attachment therefor, a tracker:

both said valves being within said power
preumatic. . :
-46. In a pneamatic action for a musical

‘having an aperture, a power pneumatic cr
‘secondary, exhaust and flush connections

thereto, and separate ports and valves to its

‘exhaust ‘and flush connections respectively,

primary pneumatic means to said valves, sa1d

-valves being independent of each other and

separately controlled by primary pnenmatic
means and a tracker aperture, the ratio of re-

‘sistance of one of said valves to its primary
‘controlling means being greater than that of
the “other valve to its primary controliing

means when in normal positions ready to
comence operation, both said primaries be-
ing subject to the same air tension and hav-

‘ing connectiens to one tracker-aperture.

47. In a pneumatic action for a musical
instrument or attachment thevefor, a wind-
chest or box, one or more power-pneumaties
or secondaries placed on an outside face of

‘o side of sald chest or box, and one or more

controtling valves and wind ports to such
power pneumatics or secondaries within the
said power pneumatic and on the same side
of the chest or box, and primary pneumatic
means on the intertor opposite side of the
chest or box and operatively connected to the
said eontrolling valves.

48. In a pneumatic action for a musical
instrument or attachment therefor, a wind
chest, a power pneumatic or secondary hav-
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ing one or more ‘controlling” valves thereto | moving member of said

placed inside the power pheumatic or sec-
ondary, primary: pneumatic means inside. of
said chest, and actuating connections from
sald primary meansto 'said.valves.

49. In a pneumatic action for a musical
nstrument or attachment ‘therefor; a .Dbel-
lows-shaped power. pneumatic or secondary
having a recess or opening through its fixed
board, in which recess or opening are located
one or more controlling, valves of the power
preumatic or secondar ;- Primary pneumatic
means outside of the said power pneumatic
or secondary,.and actuating connections
therefrom to said valves. ... L

:50. -In a-pneumatic. action: for. a.musical
Instrument or attachment therefor, a power-
preumatic orisecondary means having within
it-one or more; ;,valvesa»fon,cont’rolling its
operation,..;and:; - independent; pneumatic
means !, outside: i the: - power-pneumatic.: .or

secondary means arranged to-actuate one. or,

more of said ‘controlling: valves.in :a move-

ment in_direction-opposite to that ‘of - ther
action of the power-pneumatic or-secondary-
v lneans, the.: power-pneumaitic or:.secondary

Ineans arranged relatively to the one or.more
controlling valves:s0,as to partrally: return
sald one or.more «valves to:normal- position

by:sthe.action -of .the :pOWer-pneumatic: or-
¢ secondary. means:.; «.;.

. :i'f/,[.'l i

51. In :
instrument or, attachment therefor, a power
pneumatic - ot secondary means having one
or more. valves-for-con rolling its operation
and independent pneumatic means to actuate

the one.or more ;valves oppositely to that of

the action of the powerspneumatic or second-
ary:means, theé power pneumatic or secondary
neans arranged relatively to the said one or

more .controlling valves; to partially return |

sald one:or more. valves to mormal -position
by the action of the power pneumatic or
secondary: means.. . .- :
52.-In a pneumatic. action for a musical
oc-attachment therefor, a power
pneumatic or secondary, a ‘primary valve-
means thereto having 'the direction of its
action opposite to that of the power pneu-
mnatic or secondary; and an adjusting means
on a moving part of said power preumatic
or secondary- and arranged . to engage and
thereby return the said primary valve-means
toward: its seat by -the action of the power
pneumatic or secondary. ... ‘
53. In a pneumatic-action for a musical
instrument or attachment therefor, a power-
pneumatic or secondary having within it a

controlling valve opening by a movement op-.

posed to the direction of that of the action

of the power pneumatic or secondary, inde--

pendent pneumatic means outside of said

pneumatic or secondary arranged to actuate’

said valve, and g spring mounted on the

spring:

~power pneumatic or secondary.:: ;
? -56. In:a .pneumatic-actionifor a musical
 instrumentiormattachment ! therefor, line ‘of -
“ports;seach of*said “ports having a ‘valve or-

[ S 1,
OinE i

a pneumatic action for a musical.

erating  apertures

1,101,919

power pneumatic
and opposed to said valve. -~ oo

54. In a pneumatic action for a musical
instrument or attachment therefor, a power
pneumatic or secondary, a valve to control
saild power pneumatic or secondary, and a
spring pressed against:the direction of ac-
tion: of ‘said- valve by the moving part of
said power  pneumatic or secondary to aid
the return of said valve to its normal posi-
55 In"a pneumatic action for a musical
instrument or attachinent therefor, a power
pneumatic or secondary having a controlling
valve opening by a movement opposed to-the
direction of action of the power pneumatic
orsecondary, independent pneumatic means
outside 'of. the ‘power pneumatic or second.
aryfarranged to -actuate. said valve, and a
pressed against’ the:diréction of ac-
tion of said valve by the:moving part of the

rod and ‘being tapered or enlarged as to its
face which is not valved, and a single strip
valve-rod-guide inset" across ' the ‘enlarged

part of each of thé:several ports of said line.

..~ 57. In"a pneumatic action for a musical
Instrument -or attachment therefor, a pneu-
‘maticya port: connecting ‘thereto, a valve to

-saidport, and:an air-restricting:means near.

to the edge of the valve and its seat. .
~58. In.a pne_umatic-actionf_or a ‘musical
Instrument or: attachment therefor, a pneu-

matic, a port connecting thereto, a valve to.

said port, and an air-restricting means near
to .and:surrounding the edge of the valve

and its seat, .- - - - NI .
'59. In a pneumatic action for a musical
instrument or attachment therefor, a pnen-
matic, a port connecting thereto, a valve to
said port, and an alr-restricting means near
to’the edge of the valve and its seat, said
air-restricting means being graded to varied
degrees-of Testriction at various heights of
the valve rise. SRR

60. In an auto-pneumatic musical appa-
ratus; pneumatics and valves actuated there-
by, a series of return-vents connected to said
pneumatics, and an adjustalle regulating or
reducing piece applied over said series of
return-vents.

61. A pneumatic scale-reader having op-
therein continued by
ducts, a series of return-vents connected to
said ducts, and an adjustable regulating or
reducing piece -applied over said series of
return vents.

-62. In an ‘auto-pneumatic musical appa-
ratus; pneumatics and valves actuated there.
by, a series of return-vents connected to
said pneumatics, and an adjustable regulat-
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ing or reducing piece removably attached
over said series of return-vents. ,

63. A pneumatic scale-reader having op-
erating apertures therein continued by
ducts, a series of return-vents connected to
said ducts, and a regulating or reducing
piece removably attached over said series of
return-vents, Coeo

64. An auto pneumatic-action for oper-
ating tone-producers, and. a’conipound ad-
Justable’ tracker’ or scale-reader; a ‘joining-
rail near thereto, and flexible tubes conmect-
ed 'to said tracker and to said joining rail
near to the scale-reader: and ‘continuing in-
flexible tubeés 'from said rail to ithe pneu-
matics of the action. T

65. In a musical ‘apparatus, note actuat-
ing 'devices, contrdlling conmections thereto,
a joining rail for connections for the ‘note-
actuating devices having the “connections
for the’ ‘ﬁsharp”' notes grouped 'together in
several groups separated’ ‘frof“the connec-
tions for the “matyral” ndtes, " 11 o

66. ¥n' a" friusical ‘apparatus, ' note-actu-
ating devices; controllifig contiections ‘there-

 to, a joining rail for'the connections for. the
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note-actuating ‘devices” having "thé' ‘conngt-
tions for the sharp notes grouped together
in alternating groups of ‘twe'‘and three in
one’ series; having' its' connections for!'the

natyral’ otes ‘of' ‘the 'same''scale letters as |

the“sharps ‘grouped’ifi' groups: of two and
three similar to the sharps and adjagerit to
said sharps and ¢otrespondifig ‘therewith in
their order; and havihg ‘ths connections for
the semitone natural ‘notes b 'and e of the
musical scale arranged’Sépirately ‘from the
groups of two and'three but'in relative po-
sition thereto. = -~ tihins vl

67. 'In a musical apparatus, note actuat-
ing devices, controlling connections thereto,

a joining rail for''the' connections for the |

note actuating’ ‘devices ‘having attaching
places” for the sharp note connections in
separate grouping'from -the' Aatural’ note
connections and with distinguishing marks
or rings. - o

68. In a pneumatic musical apparatus,

power pneumatics for actuating musical de- |

vices, primary valves to ‘¢ontrol the action
of sald power-pneumatics, and ‘one or more
controllable checks to the primary valves to
regulate the amount of their rise from their
seats. . ‘

69. In a pneumatic musical apparatus,
power pneumatics for actuating. musical de-
vices, separate valves for the direct actuat-
ing and return movements Tespectively of
each of said power pneumatics, and one or
mere controllable checks to said separate ac-
tuating valves to limit their rise from their
seats. '

70. In a pneumatic’ musical apparatus,
power pneumatics for actuating musical de-
vices, valves to directly control the action of

-instrument,

-ing ports without affecting the return

23

said power pneumatics, and one or more -

controlable checks to the said valves of part
of the seale to regulate the amount of their
rise from their seats to a different degree
than the other primary-valves of the scale, all
these valves being on the same air-tension.

71. In a pneumatic musical apparatus,
separate main expression regulating devices
to each of two or more divisions of the scale,
power-pneumatics, main primary valves to
all the notes of the two or more divisions,
and auxiliary primary-valves to the power
pneumatics adjacent to the dividing point
of the scale only, independent controlling
devices arranged to actuate the auxiliaries
and thereby emphasize their respective
notes; and' controlling connections from said
controlling devices to said auxiliary pri-
maries.

72. In a pneumatic action for a musical
instrument of attachment therefor, a power-

JPueumatic or secondary having two or more

controlling valves directly effecting the
positive action or movement of the said
power - pneumatic or secondary, each said
positive controlling valve separate and inde-
pendent from the other, a single flush-valve
to said power-pneumatic, and primary pneu-
matic-means connected to directly operate
said flush-valve and one positive-valve al-
ways coacting therewith, and to optionally
operate the additional positive - valve or
valves. ‘ : '

73. In a pneumatic action for a musical
or attachment therefor, a
tracker, a power pneumatic or secondary
having both exhaust and flush controlling-
valves with their actuating primary pneu-
matic means connected to one tracker aper-
ture, and also having an additional and op-
tienal additional positive valve to said power
pneumatic or secondary, the said ad-
ditional positive valve having its own inde-
pendent primary pneumatic meansconnected
to a separate and individual tracker aper-
ture, for optional operation to add force or
speed to the positive action of the power
preumatic or secondary.

74. In a pneumatic musical apparatus,
power pneumatics for actuating musical de-
vices, actuating and return valved air ports
to each said power pneumatic, and control-
lable air diminishing means to each of the
actuating ports arranged to variably regu-
late the passage of air through said actuat-
ports.

%5. In a self-playing musical instrument
or attachment, a tracker or scale-reader
adapted to be operated by a music-sheet, a
transparent strip or guard over the position
for the music sheet.on said tracker or seale-
reader and musical scale indications on said
strip or guard.

76. In a self-playing musical instrument
or attachment, means for propelling a mu-
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. sic-sheet, a music sheet. and a transparent

strip-or, guard oyer such music:sheet,, and
indications on said strip or guard to cor-
respond with; visible elements of such music-
sheet'.‘:"~-rfz'f ‘ .,.‘;-f;;i';:“ 'M{f;:, ' fie

77. In a self-playing apparatus,for ]
board musical. instruments: au
actuatinig., mechanism,  an

ey
tomatic note-
4;, perforafed

| music ; sheet. catrier mounted, to ;be, alter;

10

natively moved..fp a position.immediately

" in.front of said keyboard and parfly, above

15

20

25’ 7 [
~ cal Instruments provided .math,a. asing; and
ents proyided Six

»35 ¥ vvai | EE£1 5
80, A portable player

40
5'4.5'.

" means béing  mounted, to .

55

60

" thereof, and ha

the bottom .of the keyhoard, or,a:position
underneath said key b(ﬁgﬂ}: b e *p FIISITLL
. 18- A portable player, for keyboard. musi;
cal, instruments,, provided with, a,_vertically,
adjustable casing ‘and  keymctuating;mech;
alism, the,. casing., angd;)said;, mechanmsm
adapted, to lower;to pass,freely beneath;the
keyboird and keybed of a musiCal instru;
ment, and -said; mechanism, being, provided

ment when 1s3i¢
M i e 15
raised posibon. & o o i

.79. A portable,player, for. ey,

se:and, mechanism jare

avy

gard mus

3¢
g

key. actuating. thechanismy adapted to. pass
freely -b-é?eaﬁé the ls‘i?ﬁé’ip

the instriment;,and provided, wit]

operating a, perfo, atpﬁ;{}}ﬂ?ﬁ;fshgﬁq for .;‘.?Qﬁg Boa

being 1 oungfl' iPe. mayed, to.and, from a |
pbsiti_églilgi:h[ dné%‘fi?h?kéjbdﬁd.;‘ . -

- ¥1ges,

trolling the'said player, said carrying mears

Tor, keyboard anu-
sicalp instruments, *IPES"}S:?@J%YA‘?R; 3 casing;
and, key-actuating mechanism adapted :to
pass freely beneath the ] ,eg?fyard and keybed

of the iristrument, when out,of use, and pro,

vided with conpections for engaging and op--

erating the upper face of 'the front of the

keys thereof, and having éans. for. G4rtying
and operating a perforated .music-sheet for,
controlling “the said player, ‘said “carrying
> alternatively
ely in front of
or a position beneath the key-

moved to a position Tmmediat
the keyboard
board. ~

"8l.In a sélfiﬁigiriﬁg ',éb'[’)éi'ﬁtd‘s‘f"i)fr[l';ey;
* board musical instruments; automatic’ Key-

attuating ‘mechanism, and a” movable “sup-,

port_having music-roll carrying means and |
key-actuating fingers, said support. being

mounted to be alternatively” moved up in

“front of the keyboard and with the fingers

over_the keys, or'moved down underneath
the keybed. . " MR

82. In & music self-playing apparatus;
tone producers, actuator pneumatics adapted
to operate said tone-producers, a donstantly
active air reservoir, a plurality of air ten-
sion governors, an opposéd tension’ device
common to all the said -plurality of govern-

1 .and, keybed. of, |
he .1 h.‘connecy |
 tions for engaging, and; gperating the, keys

g means, for carrying.and, |

“and back to a

board. PR

1,101,919

ors;.and valye mechanism to throw in and
out of operation any desired governor or
combination of governors. S

-:83;.In a music self-playing apparatus;

65

fone-producers, actuator. pneumatics adapt- -
p s PLOAGUCET'S, I

ed ;to-operate.said tone-producers, a plural-
ity of.air, tension governors each effecting a
different degree of air tension, and manu-
ally-operable, means for successively throw-
il_lrﬁ‘s‘_gx(iglvgoyemovrs into action in the regular
order: of the variation of their degrees of
alr tension, .y .10 ¢ . o4

1;,8%. In,combination: sound producing. de-
¥iges having. a:manual. keyboard  for. their
manyal  operation, ‘self-playing means . for
the automatic operation of said. devices from
a, musjc sheet, and movable: means for sup-
porting such. music .sheet, said supporting
means nounted to be moved forward and up

¢yboard and downward and back o a posi-

tion, underpeath said keyboard..., ... . . .
85 In com%in;xtion: sound -producing .de-

<t} Yiges haying,a, manual keyboard for (heir

70

75

R0

; 19,2, position, immediately in front of. said . .
with connections for.engaging and operat; |
ing the upper,face,of the lreys.of said instra,

.

85

manual operation, self-playing means. for .

the fufomatic, operation. of;the sound pro-
ducing deyices from a_music sheet, and mov-
able meang for supporting such music, sheet,
said, supporting means mounted to be moved

forward and up_.to a. position i mmediately .

iy, fron,;of; said, keyboard; and downward
ang, back to a position underneath said key-
ol i g

:.soun

o s fi

884 i&-‘&%@lbiﬁét

.producing : de-

90

95

haying a manual keyboard for their .,
' manual ~Operation, . self-playing ameans for
 the automatic operation of said devices from
' 3, music-sheet,” and movable means for sup-
- porting such music shect, said supporting

100

means mounted to.be moved to a pesition in

" front .of said, keyboard and to a position

-underneath, said keyboard. - .. .

. .87. In combination :. sound, producing dc-

! vices having a manual keyboard for their
- manual operation, self-playing .means for .
-the automatic operation of the sound pro-

ducing devices from a music sheet, a music
sheet, .and movable means for supporting
such - music sheet, said"'supporting means

-mounted to be moved to a position in frent
rof said keyboard and to a. position under-

neath said keyboard.

-:88. In.combination: sound producing de-
vices having a manual keyboard for their

105

110

115

manual operation;. self-plaving means in- .

)

1

{ (,I,x‘i,d}ng,a tracker, cylinder and spindles, for
_the automatic operation of said devices from
‘& music-sheet; and movable means for sup-
_porting said tracker, cylinder and spindles
-said supporting means mounted to be moved -
- forward and up to a positien immediately

b

in” front of said keyboard and downward
position underneath said key-

I HE AT
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89. In combination: sound producing de-
vices having a manual keyboard for their
manual opexatlon -self-playing means in-
cluding a trackex, cylinder andspindles,

for the automatic operation of said devices

from .a music..gheet; a.:music- sheet; and
nmovable means for suppor (:m% said; traclxer
cylinder  and spindles, " sai supportmc
means . mounted. to, be moved to.-a position
in-front of said keyboard and to-a: posﬂnon
unde1 neath:said keyboard. ; =

:90.-In:combination : sound producm de-
vices having a manual .keyboard . for. thelr
manual operation;- self-playing means in-
cluding a tracker; cylmder and spindles, foi
the automatic operatwn -of: the .sound pro-
ducing devices.from.a; music sheet; a music
sheet, and ‘movable,-means; for: supp01t1n0
said tracker, cyhnder and spindles, said sup;
porting ‘means mounted, to;, bg,;mnved ifor;
ward.;and ;up. to a-pogition. r1nmuad;at;elg;r a0,
front, of ;said; keyboag'd pad doymward .and
back, to..a’ position,; underneafh . said Jkey:
board RIS //t oy ad doade siming o L

91. In combmat;on: .sound ; producing der
vices having a.manyal. keyboard  for,. their
manual opgration; “self:playino. means jn.
cluding a tracker, cylmder and spindles, for
the automatic’ operation : of,the.sound Pro-
ducing devices, froma. ,mq%q,,sheet, a, mysic
sheet; and movable megngfor supporting
said. trackpr, yeylinder tand. spindies; ysai
supporting means. moeunted to be. moved to
a_position. in. f,x_'qgt|of,saad keyboard. and to
a_position underneath: said, keyboard. .

92." A self-playing musical appara,tus hav-
ing a tracker adapted to be operated by
a music sheet, actuating devices adapted;to
operate . saund .producing., devices, control-
ling connections. from. saldﬂtrapker”l;o said
actuating devices, and a movable means for
supportlng such, music sheet, said. support—
Ing -means mounted o . be alternatively
moved forward and up to a. position imme-
diately in front of the manual keyboard of
the sound producing devices and downward
and back.to a posmon underneath s'ud key-
board. . .

93. A self—playmfr musmal apparatus hav-
ing a tracker adapted to be operated by a
music sheet, actuating devices adapted to
operate sound produuno- devices, control-
ling connections from said tracler . to. said
utuatmo- devices, and a movable means for
supportmb such ;music sheet, said support-
ing means mounted to . be alternatively
moved to a position.in front of the manual
keyboard of the sound. producing devices
and to a. position underneath said keyboard.

94. A self-playing musical apparatus hav-
ing a tracker, cylinder and spindles adapted
to codperate ‘with a. music- sheet, actuating
devices adapted to operate. sound producing
devices, controlhng connectlons from said

28

tracker to said actuating deévices, and a mov-
able means for suppmtm« said tracker, cyl-
inder and spindles, said supporting means
mounted to-be alternatively moved forward
and up to a position immediately in front of
the manual keyboard of the sound:producing
devices and downward and back to a pos1-
tion underneath said keyboard: -

-:95.. A-self-playing musical appalatus hav-
ing-a tracker, cylinider-and spindles adapted
to codperate 'with 2 music slieet, actuating
devices adapted ‘to 'Gperate sound producin
dewices, . controlling connections: from sai
traclker to said: act;uatmg devices; and a mov-

65 -

70

-

75

able means for supporting said tracker, cyl-- -

inder. and spindles, said supporting :means
mounted to be alternativély moved to a posi-
tionqdn front-of the manual keyboard of the
sound producing devices and‘to a posmon
underneath said keyboard. - .

9:962:In.a self-playing appam(,us for. key-
bpard musteal instruments: antomatic actu:
ating: mechanism, and a. movable support
having :music:-roll carrying means and key-

80

85

actuating fingers, said: support being adapt- :-

ed'ito be. alternatively'raised to a position
with:the fingers over the keys, and the roll-
carrying means-adjacent to the keys, orlow-
ered to a position below the level of the'key-
bed.

9 Tnyeas seli-playing: apparatus:for key-
bosird- musical instruments: automatic actu-
ating ‘ mechanism, andia ‘movable support
havmg music-roll carrying means-and key-
actuating fingers, said supporttmounted to
be alter natlvely raised to a position with the
fingers over the keys, or lowered to a posi-
tion below the level of the keybed.. -

1::98.. A -portable-player for keyboard musi-

90

100

cal-instruments, comprising‘a floor support- <

ed base and jpower producmg pedals thereon,
and. a vertically adjustable support ad]ust-
ablyimounted on said base and having music-
roll carrying means and key actuatmrr fin-

105

gers thereon, said support adapted to be -

raised to a position with the fingers over the

- keys, or lowered to a posxtlon below the level

of the keybed. . . -
99, A portab]e phyex for Leyboard musi-

110

cal instruments, comprising:a floor sup- -

ported -base and power producing pedals

¢ thereon, and a vertically ‘adjustable support

ad]ustably mounted on said base and having
music-roll carrying means, key acttntmo
fingers, and .a: roll propelling motor thereon,
said support adapted'to be Taised to a posi-
ticn with the fingers over the keys, or low-
ered to a pobmon below the level of the key-
bed. C

cal instruments, comprising a floor sup-
ported -base' and bellows actuating pedals
therewith, and a vertically .adjustable sup-
port ad]ustably mounted on cald base ‘md

120

100. A pmt‘\b]e pl‘wer for keybo‘mrd musi- °
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* tions of the unaccentedinote-and

24a

having ‘music - roll carrying means, tracker
bar, Key-actuating finger.and a bellows on
sald support, said: support:adapted to be
raised:to asposition with the fingers over the
keys, or lowered to a position below the léve]
Of thekeybed. Foobeaen ORI

-*10L.5; Avportable player for keyboard musi-
cal instruments, combrising g floori sup:
ported.: ‘base <and ~bellows; actuating * pedals
therewithy'and. a vertically ;adjustable 'sup-

T Y
RPN S

. port adjustably mouni;e(d onvsaid: baseand

having :music:iroll : carrying imeans; tracker
bar, key-dctuating fingers, andia sheet pro-
pelling motor-on-said: support, said isupport
adapted to. be raised ito a; posttion: with"the
fingers aver the keys, or lowered;to a positio
below: the level: ofthe keybed:: <! ¢y Frudirion.
102. In-an:automatic musical instrument
or attachment | therefor;stone:producersand
actuating pneumatibs-'thérefob;:aut;’Oma.rbic“ex-‘_
pression means: for diminishing the Istroke-
of isaid pneumatics;:antracker having: dn ex+
pression :dperture,s ande connectionst there=.
rom ta said-expressiory meiins ; andim msicd
sheet having two; or-more notespérforations
arranged ito ‘befseunded-together{rand céshe
erating’i with .said trackerc and:having:ithe
fromt:of the perforation:of an-acecented note
ofsaid ;ri'oté-.peffofat;ioﬁsx.flmvi‘rig.> simultane=
ously struck notes positioned rearward Liof-

¢ theslfront=ofi-the perforationisefean! unac—

cented mote of :theisame; and hn ‘expression”
perforation'in the shéet: entirelyimadvarce
of: the perforation tosbe acéented and adapt+
ed totcoSperate (with!the -expressioniapér:
tured tos diminish s the ‘stroke 'on ‘the »tngc.
cented: notés wheri saidt'gxpres'sionuperiora}’
tion uncovers.said :expression’ aperture:! a4
+103. In an-automatic-musiéal ‘instiument
or: attachment theréforzitone-producers iatid
actuating! ;pneumatics. ‘therefor; !-automatic
expression means for.diminishing the stroke
of said:preumaticsy:a: tracker ‘having an ex-
pression: saperture, 'and »connections: ‘there-
from'to said ‘expression means ;:and:a music
sheet-having two:or more note-perforations
arranged to-be sounded together; and cobp-
erating with said tracker and having the
front of:the perforation of an accented note
of said. note-perforations having simultane-
ously: struck notes positioned rearward of
the ‘front: of -the perforation of an unac-
cented note of the same, and an expression
perforation in the sheet having.its front end
in advance of ‘the Aront:end of the perfora-
adapted to
codperate with the-expression aperture: to
diminish the stroke:on the unaccented notes
when said expression perforation uncovers
sald-expression  aperture. . [
104. In an automatic musical instrument
or attachment therefor: :tone-producers and
actuating :.pneumatics therefor; automatic

éxpression! diminishing::‘means for weaken- |

ing the stroke of said pneumatics; a tracker

1;101;919

having an ‘expression-aperture, and connec-
tions therefrom to said " expression - dimin-
ishing means; and a music sheet having
two or more note-perforations arranged to
be sounded together, and’ coSperating with
said tracker and having the front ends of
the perforations of the accented and unac-
cented notes out of transverse alinement with
each-other, and an expression :perforation
in the sheet having its front end in advance
of the front end of the perforations of the
accented note or notes and ‘cooperating with
the : expression’ diminishing aperture ‘to di-
minish"the stroke on said unaccented notes
when said ‘expression perforation uncovers
said expression aperture. - Pl
*'105. In" an’ automatic ‘musical instrument
or ‘an"attachment  therefor; tone-producers
and actuating’ pneumatics' therefor; auto-
niatic expression means for diminishing the
stroke-of said pneumatics; a tracker having
an‘expression aperture, and.-direct’ connec-
tions therefrom to sald “expression ‘means:
and a music sheet having two or more ngate:
perforations ‘arranged to be sounded - to-
gether; and codperating with said tracker
and having’ the ‘front ends of the perfora-
tions ‘ofithe accented and unaccented ‘notes
otit ‘of transverse alinement with each other,
aiid ‘an’ expression perforation in the sheet

hévitigi“its front end In-advance of the

frort end of the perforation of the unaccent-
&d notes and adapted to codperate with the

eXpressioniiperture to diminish the stroke

on the unaccented ‘notes when - said expres-

sion’ perforation”
dperturg > ¢ w ¢
©-106. Tn“an automatic musical instrament

orattachmént therefor: ‘tone-producers and

uncovers said , expression

aétiating” pugimitics” therefor i wutomatio

éxpression means ‘for diminishing the stroke
of said ‘pnenmatics; a tracker having an ex-
pression “aperture, and connections therc-
from to'said expression means; and a music
sheet having two or more note-perforations
arranged to ‘bé sounded together, and codp-
erating with said tracker and having the
front ends of the perforation of the accent.
ed and unaccented notes out of transverse
alinement -with each other, and an expres-
sion perforation in the sheet having its
front end-in-advance of the front end of the
perforations  of the rearward notes and
adapted: to codperate with the expression
aperture to diminish the stroke on the un-

. accented notes when said expression perfor-

ationl uncovers said expression aperture.
107 In. an automatic musical instrument,
or ‘attachment therefor : tone-producers and
actuating” pneumatics therefor; automatic
expression means for varying the stroke of
sald ‘pneumatics;‘a tracker having an “ex-
pression*aperture, and connections there-
from to said expression means; and a musie
sheet having two or more note-perforations
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arranged o -be .sounded together,. and co-
operating with said tracker and -having the
front.end of the:.perforations of. the accent-
ed .and unaccented notes out of transverse
alinement with each other, and an expres-
sion perforation in the sheet having its. front
end in advance .of the: frent ends :of both
forward:and rearward.of said .nete-perfora-
tions and adapted.to cobpevate withsthe ex-
pressian apertuve o .[dimnigh the stroke .on
the .unacoented . notes -when -said . expression
perforation uncovers:said: expression aper-

ture. _ .

108. dn - combipation.;. a .pneumatic .self-
playing musical .gpparatus,.a bellows; and .a
collapsible and:expansible air-echamber .con-
nected thereta,.an L.shaped wvalve interposed
between them and-mevable in. direct Lines in
two directions werresponding..to.the. main
lines of the L, a.conneotion,dirom.a mox-
able member of the.chamber to said.valve
to control one of .its.isaid -movements to
thereby. equalize the,air ;service, and a.con-
troller .and .a.connection :therefrom.do said
valve to control. the -other.ofi the: said:-move-
ments to.thereby set. different.dagraes of air
service. s ) :

109. In .combination : o ,pneumatic self-
playing .musical .apperatus, a hellows, and
a collapsible ,and expansihle air.chamber
connected .thereto, a .walve. . int d ibe-
tween them . and .movable in .direet lines in
two directions, a connection from - 4nov-
able.member of the ehamber to said valve to

“control. one of. its.snid  movements to there-
by. equalize the .air-service, and a controller
and a connection. therefrom.to .said .valve.to
control the other of its.said.movements. to
thereby . set..different degrees of .air service.

110. In.a pneumatic action for a imusical
instrument or an attachmant therefor, a
note-actuating power pneumatic or.second-
ary having stroke and return, ports, and in-
dependenltrliy acting primary pneumatics and
valves to its strake and return ports respec-
tively,both said primaries subject to similar
air conditions, and .the primary pneumatic
means coacting with the stroke valve port to
actuate 1t to several.degrees of opening.

111. Ina pneumatic action for a musical in-
strument.or attachment therefor, a note-actu-
ating power pneumatic or secondary having
stroke and return ports, and independently
acting primary pneumatics.and valves to its
stroke and .return ports respectively, both
sald primanies .subject £o similar air con-
ditions, and the primary pneumatic means
coacting with the stroke port valve to actu-
ate it to several distances from its seat.

112. In a pneumatic action for a musical

instrument .or .attachment. therefor; a note
actuating power pneumatic or secondary
having separate ports and valves for stroke
and return respectively; .a pneumatic con-
trolling means to :the: return valve, and an-

other pneumatic .controlling means to the
stroke walve.only, both..sald .means heing
subjeet to similar .air oo,nditions,;; and a
single. tracker aperture and controlling. con-
neetions therefrom to bath said pneumatic
controlling means, the return .valve pneu-
matic. contrelling means adapted ito fully
operate.that valye swhen.a small perforation
of .a.musie sheet.is:opened to.said.aperture,
and the stroke valve:ppeumatic controlling
means adapted te fully open.that.valve.only
when a large porforation of a.music sheet is
opened to-said.aperture.

113. In a selfplaying musical apparatus:
a_power pneumatic or secondary having a
plwality of primary paewmatics subjeat to
similar 4ir conditions epe to another and

arcanged for contralling. the operation of

sald - power pneumatic or secondary; a
tracker ;har -having. apertures adapted - to
be.contrelled by .a.perforated music sheet ;
and ap air duet connection directly to.each
of said primaries from .o single aperture. of
the {xacker bar corresponding: to-that par-
ticular pneumatic-or seconda ry.

114.. Inqa, self-playing. musical apparatus:
a. power pueumatic or.secondary having a
plurality of primary poeumatics, an air
chamber eonnected. to the wind. inducing ap-
panatns,, each primary contajined in. said

70

5

80

86

90

86
ghamber, andianranged for.controlling the

aperation of said power pneumatic or.sec-
ondary;.a. tracker har having an aperture
adapted o, be controlled by a perforated
music sheet; .gnd an air duct. connection. di-
rectly fo each wof said primaries firom the
single aperture . of sthe tracker bar corve-
spanding to .that particular power pneu-
mafic or-secondary.

7115, In a self-playing musical apparatus;
a_power pneumatic .or .secondary having a
plurality of primary pneumatics subject -to
siwilar air conditions one to another and ar-
ranged. Tor .controlling the operation of said
posver pneumafic..or secondary; a tracker
bar having an aperture adapted to be con-
trolled Ly a, perforated music sheat;.a per-
forated music sheet ;.and an air duct connec-
tion direatly .to each of said primaries from
the single aperture of the tracker bar cor-
vesponding to that particular pneumatic or
secondary,,and beth said valves being within
said power pneumatic.

116. In.a self-playing musical apparatus:
a_power pneumatic or secondary having a
plurality of primary pneumatics, an air
chamber connected to the wind inducing ap-
paratus, each primary contained in said

- chamber, and arranged for..controlling the
-operation of said power pneumatic or.sec-
.ondary;.;a tracker bar :having an aperture
-adapted to be controlled by a perforated
-music sheet; a perforated music sheet; and

an air duct conpection directly to each.of

-said. primaries. from the single aperture .of
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26

the tracker bar corresponding to that- par-
ticular power pneumatic -or secondary."

117. Ina self-playing musical apparatus:
a_power pneumatic or secondary  having a
plurality of valves for*controlling its oper-
ation; ‘a plurality- of : primary pneumatlcs
sub]ect to-similar air conditions ‘one to:an-
otherand: ‘arranged for controllmg ‘said
valvesjia:: tracker - baf: having-ani“aperture
adapted “to be- controlled by a’ perforated
music sheet; and an air‘dnct!connection:di-
rectlyto: each of said "Prifisrypnéumatics
from the single aperture of ‘the tracker bar
corresporiding -to that * partlcular power
preumatic or secondary.: 't o

118. In a'self-playing" mus1cal apparatus-
a ‘power preumatic or'secondary’ having ‘a
plurahty of vilves for' ‘¢ontrolling its-opera*:
tion; a plarality of primary pneumatlcs, ‘an
air chamber connected to thelwmd'lnducmg_
apparatus, teach! Primary: cdntafued m said
chamber’and! drranged’ ‘fol- cottrslling: said
valves; ‘a‘‘tracker bar having: (ahC aperture
qdapted ‘to7 be " dontrolled ‘bysa ‘perforated
music sheet; a; perfOrated muéld sheet dnd
an air: duct connection ‘to’ edch: of ! shid ! pri-
mary pnetinatics' from thé'single aperture
of the'trackerbarcorrésponding to that par
tlcular power:priéumatic or secondary: sl

“1190 I o self—playmg musical apparatus:
a ‘power pneumitic or-: secondary havmg ]
plurality:of valves for controlling its'c opera-
tion'aiplurality of primiary’ pneﬂmatlcs sub-
ject’ to similar gir - condttlons one’to another
and'arranged’ for' controlhng" said” Valvés''a
tracker bar having an aperture adapted o
be controlled by a perforatéd music sheet;
and-‘an ‘air duct-connection diréctly to ‘each
of said primary pneumatics from”the single
aperture of the tracker bar: correspondlng to
that’ part1cular power pneumatlc or seCOnd—
ary: it

120. In a celf-playmtr musical apparatuS'

a_power’ pneumatic ‘or secondary having a
plm dlity of valves for controlling ‘its. opera-
tion; a plurality’ of primary pneumatlcs, an

air chamber connected to the wind inducing |
" to the other, but having controlling connec-

apparatus, each primdry’ contained in ‘said
chamber and arranged for controlling said

valve;a t¥acker bar a(hpted to be controlled
by a pe1 forated music sheet; and an air duct
connection to each of said - primary phneéu-

tracker bar- correspondmrr to"that partlcu—
lar power pneumatic or secondary.

-121."In a self-playing musical apparatus‘
a power pneumatic or secondary having a
plurality of valves for controlling its oper-
ation; a plurality” of primary pneumatlcs
sub]ect to similar air conditions one to an-
other ‘and arranged for controlling ‘said
valves; a ‘tracker bar having an aperture
adapted to be controlled by a perforated
miusic sheet; and ‘an air duct connection di-

rectly to each'of the said primary pneu-

1,101,919

matics from the single aperture of the
tracker bar correspondmo to that particular
power: pneumatic or secondary; said pri-
mary pneumatics being of ‘varied ratios of
power-one to another as compared to thelr
respectwe valve’s resistance.

-122: In‘a‘self-playing musical apparatus
a power pneumatic -or secondary having a
plurality of valves for contlollmg its:opera-
tion; a: plurality of primary pneumatics, an

.air-chamber connected to:the wind inducing

apparatus; each primary contained: in said
chamber and arranged for controlling said
valves; :wtracker: bar -adapted to be ‘con-
trolled by a perforated music sheet; and air
duct “cofinection: o leach <of said prlmary
pneumatics*from! the single aperture of the
tracker bar correspondmtr to that particular
power’ pneumatic ' or isecondary; ' said pri-
mary prneumatics 'being of. varied ratios of
power one to another as ‘compared to the1r
réspéctive valve! resistance:

-1993; Ini'a- self—playmg musical apparatus:
a! power: (pneumatic or secondary having a
plurallty' of valves’ for controlling its opera-
tion’; ' complete primary- pneumatlc means,
air chamberlng connected to the wind indue-

_.tlon appdratus,each ‘primary contained in
$did chamber and' arranged for controlling

sa1d valves said- valves being of Varled
ratlos ‘of resmtance -one to ‘mother as’ ‘com-
pared {oithe’ power' of sald primary pneu-

,matlc means.: U

11245 Ina self-playm" musw‘ll apparatus’:

a/ power preumatic-or secondary having a

plurality of valves for controliing its opera-
tion ‘complete primary’ pneu‘m-ltic means, an
air‘chamber connected to the wind mducmd
apparatus;'such primary means contained in
said ‘chamber and arranged for controlling
said valves; said valves so that one of said
valves will operate from a smaller perfora-
tion' 1in the ‘music sheet than another of
sald valves '

ratus: a pneum‘1t1c tr‘\cker, a plurqhty of
primary ‘valves movable independently onc

tions from a single aperture of said tracker,
a“wind chest, and primary pnetmatic means

' to said valves located entirely within said
' wind chest.
matics from the single: aperture of ‘the |

126. In an auto-pneumatlc musical appa-
ratus; a pneumatic tracker, a plurality of

“primary valves movable independently one
- to'the other but having controlling connec-
“tion from a single aperture of said track er,
a wind chest,‘and primary pneumatic means

to said valves located entirely within said
wind chest, the primary valves having a
varied resistance one to the other relatively

to the actuating air service from said tracker

aperture.
127. In a pneumatic action for musical ap-

"paratus® 4 wind chest having a port, a valve
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over said port on the outside of said chest, |

a pneumaztic inside said chest and connected
to said 'valve to -operate ‘the valve,'and a
power pneumatic attached to the outside of
gaid ‘¢hest over said wvalve and into which
the:air -of ‘said port leads. o
128. In'a pneurnatic action' for musical
apparatus: a wind chest, "a pneumatic
within ‘saill chest, a ‘power pneumatic ele-
ment sattached to the ‘outer face of said
chest, an 'intermittently opened windway
from tlie chest to the power pneamatic ele-
ment and an intermittently closed windway
from ‘the ‘power pneumé#tic -element to the
outer ‘air, 'valve means to both said wind-
ways aind contained ' within said power pneu-
matic -element, and connection means from
the pneunrndtic within'the chest to said valve
means for intermittently :operating -said
valve 1means. : : RIS R
129. - 'pheumstic scale reader thaving:op-
erating apertures therein coritinued by ducts,
a-chamber adjacent to said apertures, return
vents ‘to said Quets-in'said chamber, ‘and a

5 single means for adjusting: all' said vents:

130. An -atto-pneumatic ‘adtion ‘for :actu:
atine ‘tene’ producers, ‘a tracker for -con-
trolling said :action; a tube’ rail: separate
from -snid “tracker, flexible tubes extending
fram ‘said tracker to said rail’and inflexible
tubes extending from said’ Tail to-saidac-
tion, ‘to “pertnit moveinent:of said -tracker
relatively to:said: action. -~ @i oo

181. ¥n‘a-self:playing musical ‘apparatus:
a tracker adapted to'be -operited ‘with-ia
music :sheet, and ‘a ‘transparent! strip or
guard over the face: of -said itracker and in-
dicatiors: on said ‘guard ‘relating to such
musicisheets. o0 Lo o b ‘

132. :In a ipneumatic musical apparatus; a
power pneumatic, ‘a ‘valve:means: for :con-
trolling’ its operation and contaimed within
said power pneumatic, & suction chamber
exterior ‘to said power pneumatic, a second
pneumatic in said -chamber, and connective-
means from said second pneumatic to:said
valve-means.

183. In a pnewnatic musical apparatus,:a
power pneumatic having a moving board
and a fixed board, a valve chamber in said
fixed board, having its ends slanted in-
wardly larger, and a controlling valve for
¢nid power ‘pneumatic in said chamber.

134. In a pneumatic action for a musical
instrument or -attachment therefor, a power
pneumatic or secondary having within it a
controlling valve, “independent pneumatic

means outsideof said pneumatic or second-.

ary arranged to nctuate said valve, and a
coil spring opposed to said valve and'mount-
ed on a moving member of -said power
pneumatic. . g :

185. Tn -a pneumatic ‘action for 'a musical

instrument or attachment. thérefor, a power
pneumatic or secondary having within it a

=7

controlling’ valve, ‘independert pneumatic
meartis ‘outside’ of 'said pneumatic or second-
Hy arranged ‘to -actuate said valve, and a
spring ‘oppesed to said valve and mounted
¢n'-a moving ‘member ‘of said power pneu-
rigtic. T ’

+136. Tn'a pneumatic action for a musical
indtrument or attachment therefor, a power
pneumatic ‘or'secondary having a fixed mem-
ber,va tecess therein, a controlling valve in
said recess, imdependent preumatic means
otside of said pneuwmatic or secondary ar-
ranged to hotuste 'said valve and a coil
spring ‘opposed to said valve.

+71187, {Tn = pneumatic’ action: for a musical
ingtrurrent! ‘ot ‘attachment therefor, a power
phematic orsecondary having a fixed mem-
ber; & recess ttherein,:a-controlling valve in
suid: reeess, ‘and ‘independent - pneumatic
means oitside: of ‘said pneumatic or ‘sec-
ondarty arrangedito actuate 'said valve, and
wispring opposed to said 'vdlve and mounted
oh Wimovingmember -of sald power ‘pneu-
mé&tib-:’\ie}._*,-;"j“‘.;;, -l'~ RN ] . :
<1188 ‘an: wutbmadtic 'musical instrument
or attachment theréfor, tone-producers and
attuating - prieumatics “therefor; automatic
expression means ‘for ‘diminishing the stroke
of suit:pmenrnatics; a'tracker having an' ex-
prégsion aperture, 'and “connections ‘there-
froni$é’saidiexpression means; and a music-
shout Wawing two or more: note-perforations
arrdnged to -be sounded together, and ‘co-
operiting with ‘said-tracker and having the
front’ of itheperforation ¢f an accented :one
of said nete perferations positioned rear-
ward ‘of the :front:6f the perforation of an
unaccented: noté :of the said perforations,
and an expression perforation in the sheet
entirely 'in ;adwance of the:perforation to be
atcented :and In -substantially “transverse
alinement 'with the front part :of the per-
foration of the unaccented note, and adapt-
ed:‘to cobperate with the expression aper-
ture to diminish the stroke on the unac-
cented ‘notes 'when said expression perfora-
tion uncovers isaid expression -aperture.
+189, -In anautomatic musical instrument
or ttachment therefor, tone-producers and
actuating pneumatics therefor; automatic
expression ‘means for diminishing the stroke
of ‘said pneumatics; a tracker having an
expression aperture, and connections there-
from o said expression ‘means; and ‘a
music-sheet” having ‘two or more note-per-
forations arranged ‘to be sounded together,
and ‘cobperating with said tracker, and hav-
ing the frent ‘of the perforation of an ac-

“dented one ‘of said note perforations posi-
: tioned rearward of the front-of the perfora-
‘tion of.:an unaccented note of the said per-

forations, -and :an :expression perforation in
bl

'the sheet entirely in advance of the perfora-
‘tion to be accented and in substantially

transverse alinement with the front part of
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the perforation of the .unaccented note, and
adapted to cobperate’ with- the expression
aperture to diminish the .stroke on the un-
accented motes when: said expression - per-
foration uncovers said expression aperture.

140. In an automatic musical instrument
or.attachment therefor: tone-producers and
actuating...pneumatics therefor; automatic
expression means for diminishing.the.stroke
of said pnéumatics; a tracker having an ex-

pression , aperture, and..connections .there-
Irom to said expression means; and a music
sheet having two-or more note perforations
arranged to be sounded together,- and .co-
operating with said.tracken.and -having the
front end of the perforations.of the accented
and unaccented of said note-perforations qut
of transverse alinement with each.other, and
an. -expression,; perforation in the sheet
having its. front end. in. advance of the
front ends of.-both forward..and rearward
of said note-perforations tand..adapted. -to
coGperate. with' the expression  aperture to
diminish theé stroke on the unaccented notes
when said: expression perforation  uncovers

sald expression aperture... ' .. . .. ... .
141. The --combination . with a--tracker-
board having a supplemental duct connected
with pneumatic mechanism for. softening or
diminishing the .accompaniment . notes .of ;a
piece of music, of a music-sheet, having the
accompaniment-note . perforations rarranged
slightly in advance,of -the theme-note - per-
foratiens, ‘and provided with -a series :of
supplemental perforations adapted:to 1reg-
ister, with : the supplemental duet ‘of _the
tracker-board; -said -'supplemental perfora-
tions. -being  arranged entirely. in advance
of the theme-note: perforations and subtan-
tially in line with the front ends.of -the ac-
companiment-note perforations and co-act-
ing with said supplemental duct- to..effect
said  softening -or -diminishing when::said
supplemental perforation uncovers said sup-
plemental duct. .. . o 0
-142. The combination - with a tracker-
board having a supplemental duct connected
with pneumatic mechanism for softening or
diminishing the accompaniment notes of g
piece of music, of a music-sheet having the
accompanmiment-note perforations . arranged
slightly in advance of ‘the theme-note per-
forations, and provided with a series of sup-
plemental perforations adapted to register
with the supplemental duct of the tracker-
board, said supplemental perforations being
arranged entirely in advance of the theme.
note perforations and transversely opposite
the accompaniment-note perforations and
co-acting with said supplemental duct to ef-
fect said softening or diminishing when said
supplemental perforation uncovers said sup-
plemental duct. - :
143. The combination with a . tracker-

1,101,919

board having a supplemental duct connected
with pneumatic mechanism for softening or
diminishing the accompaniment notes of a
piece of music, of a music-sheet having the
accompaniment-note perforations arranged
slightly in advance of the theme-note per-
forations, and provided with a series of sup-
plemental perforations adapted to register
with-the supplemental duct of the tracker-
board, said'supplemental perforations be-
ing ‘arranged. entirely in advance of the
theme-note perforations and having their
rear ends: terminating closely to the trans-
verse alinement with the front ends of the
immediately ‘following theme-note perfora-
tion-and.co-acting with- said .supplemental
duct to.effect said softening or diminishing
when :said -supplemental . perforation un-
covers said supplemental duct.

144, A power-pneumatic means, an . ac-
tuating..port:connected to said power pneu-
matic means, and a valve-means to said port,
said.-power; pneumatic -means and . valve-
means being.so combined and disposed that
the :strole of :the power pneumatic means
returns the valve-means toward the port.
-1:145.- A power-pneumatic means, an actu-
ating ‘port connected to said power pneu-

‘matic means, -and a valve-means to said

port, and a_primary pneumatic actuating
means-to said valve-means, said power pneu-
matic,means and valve-means being so com-
bined and disposed that the stroke .of the
power. pneumatic. .means returns the valve-
means toward the port. :

+146.. A power-pneumatic means, an actu-
ating.. port! connected to said ' ‘power pneu-
matic. .means, ‘and a valve-means to said
port, and a primary pneumatic actuating
means to said valve-means, said power pneu-
matic-means and valve-means being so coni-
bined .and :disposed that the stroke of the
power pneumatic means returns the valve-
means toward the port, and against the ac-
tion of the primary pneumatic actuating
meals.

147. In a pneumatic action for a musical
Instrument or attachment therefor, a line
of ports, each of said ports having a valve
and rod, and a single strip valve-rod-guide
inset across the enlarged part of each of the
several ports of said line.

148. In an auto-pneumatic musical ap-
paratus: a tracker bar having a plurality of
apertures therein, a continuing duct to each
said aperture, a return-vent to each sajd
duct, and a unitary regulating member
adapted to inicrease or decrease all said vents
by a single movement of said regulating
member.

+149. In an auto-pneumatic musical
paratus: a tracker bar having.a plurality of
apertures therein, a continuing duct to each
said aperture, a return-vent to each said

ap-
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duct, and regulating means co-acting with
all said vents and adapted to alter the size
of all said vents at one actuation.

150. In an auto-pneumstic musical appa-
yatus: a tracker-bar having a plurality of
apertures and return-vents thereto, and
means for altering the efficiency of all the
return-vents at one actuation of said means.

151. In an auto-pneumatic musical ap-

10 paratus: a plurality of primary pneumatics,

29

actuating apertures and return-vent means
to all said primary pneumatics, and means
for altering the efliciency of the return-vent
means of all said primary pneumatics at
one actuation of sald means.

ROBT. A. GALLY.
Witnesses:

Irene CRAWFORD,
Josera A. FARLEY.

Coples of this patent may be obtained for five cents each, by addressing the ¢ Commissioner of Patents,
: Washington, D. C.”
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