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To all whom it may concerm:

Be it known that I, OLIiver H. ArNO, a citi-
zen of the United States, and a resident of
Boston, in the county of Suffolk and State of
Massachusetts, have invented a new and use-
ful Improvement in Musical or other ITnstru-
ments Employing a Perforated Sheet, of which
the following 1s a full, clear, and exact de-
scription, reference being had to the accom-
panying drawings, forming a part of this
specification, in explaining its nature.

Theinvention relatesto the herein-described
Improvement in musical or other instruments
employing a perforated sheet in connection
with a tracker-board and pneumatic system,
all combining for the actuation of said instru-
ments; and it relates with more specific refer-
ence to a means or instrumentality for gov-
erning the movement of such sheet that upon
its lateral displacement it may be restored to
and so be maintained at a true normal center
of position relatively to the tracker-board,
when said sheet will track right with resDect
to said tracker-board.

Inasmuch as the instrument or device com-
- prising my invention is especially adapted to
be used in connection with piano-players,”
so called, 1t 1s accordingly illustrated in the
lrawmcrs as combined with such instrument,
or lather with such portion thereof as is
necessary to show the mode of application.
According to the usual mode of operation in
instruments of this kind just referred to the

- perforated or music sheet is unwound from a

- baper roll or spool, to pass over the end of
the tracker-board, and be wound upon a
take-up roll or ‘3‘1)001 the perforated sheet in
its passage being laterally retained by the
flanges of the respective spools. Owing to

“mode of lateral retention, the sheet, is very
likely to become laterally dlsphced from 1ts
norimal true center of position relatively to
‘the tracker-board when its perforations will
not track with the wind channels or ways in
sald tracker-board, and the instrument accord-
ingly fails to operate properly, and this is es-
pecially true by reason of the fact that the
paper comprising the perforated sheet is ex-
tremely sensitive to atmospheric conditions,
either swelling or contracting from its normal
proportions, when it will either wear against
the flanges of the rolls or Spools and be dis-
placed thereby, when the paper isswollen, or

the inaceur aclesnaturally resulting from such

J

upon a contraction of the paper the spool-
flanges will become practically mOperamve in
laterallv controlling the paper—that 1s, in so
far as 1ts proper trackmcr is concerned rela-
tively to the channels in the traclker-board.

In view of such considerations it is within

the purpose of my invention to provide the

perforated sheet with such auxiliary means
of control that it will be maintained to run
straight and true relatively to the tracker-
board any tendency to displacement thereof,
however occasioned, being accompanied by a
counter effect Wthh lestores the sheet to its
normal true position. Such means with gen-
eral reference consists in providing the sheet
throughoutits lengthwithalineof perforations
which when the sheet is tracking right rela-

| tively to the tracker-board are destmed Lo pass

between separate adjacent chambers or wind-
passages of those formed therein: but imme-
diately upon the sheet becoming latel ally dis-
placed the line of per foratlons at some point
will pass over one or the other of these chan-
nels, depending as its displacement is to the
one side or the other, with the effect that the -

one or the other of separate sets of means are

thereby pneumatically actuated to move the
r olls or spools around which the sheet is pass-
Ing 1n a direction counter to the direction of |
its displacement, which movement of the
spools or rolls has of course the effect of re-
storing the sheet toward its normal true po-
sition, and such counter movement of the

rolls or spools is continued until the line of

perforations in the sheet, again track between

the adjacent holes or wind - passages 1n the
tracker-board, when further lateral movement
of the rolls or spools 1mmediately ceases, and
the paper proceeds in its running antil 1ts
further displacement requires a repetition of
such counteracting operation.

My 1nvention in its phvsmal embodiment,
together with its various Incidents of con-
struction which make the device more per-
fect, can best be seen and understood by ref-
erence to the dra,w1n0's, wherein—

Figure 1 shows in front elevation a portlon
of a piano-player fitted with my improved

device for governing the perforated sheet

thereof, the devwe showmw mainly in longi-
tudinal vertical section. Fw' 9 shows the
same in plan. Fig. 3 s shows in end elevation

a feature of COHStI uction, to which reference
Fig. 4 shows an

will hereinafter be made
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enlar umi detatl of a portion of the structure
shown in Flig. 2, to which reference will here-
inafter be made. 1 1. 5 shows in horizontal
cross-section the pneumatic system, to which
reference will hereinaftter be made. Iigs. 6
and 7 show enlarged details of portions of the
structure shown in Ie. 2, to which reference
will heremnatter be made. Fie. 8 shows 1n ver-
tical cross-seetion a detall of construction, to
which reference will also hereinafter be madl C.

In the drawings, A represents a box which
for the purposes Cof 11111%14[;101} may be desig-
nated the " music-box,” so called, of a piano-
playing instrument.

A’ represents the paper-roll, and A’ the take-
up roll, from the one to the ‘other of which
runs tlm perforated or music sheet A” over
the end of the tracker-board A'. The teepu.,-
tive rolls A" A” instead of being mounted 1
the usual nmnml I bearings mla,bn ely 113{3d
to the sides of the music- bo:?-,, are mounted 1n
bearings laterally mov: L].,Jl{..,., vherclore the
spools or rolls moving tOfILth{;l' 1kewise have
a certain degree or amount of lateral play.
Such movement 1s obtained by fixing the re-
spective bearvings througeh aseries of connect-
ing-arms to a connecting piece or pla,t{_, exX-
tending erosswise the hack of the music-box,
and which plate, supported by suitable side
pleces or hangers hinged to the sides of the
music-box, is capable of a certain degree or
amount of lateral play.

The bearings tor the music-roll are desig-
nated B I and for the take-up roll B B
These respective bearings do not differ in
their construction llom those now 1n use, and
their construction is so well known in the art
that for the sake of expediency general ref-
erence 1s thus made to them.

B represents the connecting piece or plate

to which the respective bearings are joined.
The plate B i1s of a relatively thin structure
and has any smtable configuration. It sits

in close to the back of the musie-box, across
which it extends, and 1ts ends extend slightly
beyond the same at either side. It {1150 may
ave to advantage one or more reinforcing-
strips 4. This plate B' is supported to have
lateral movement by being pivoted to the
swinging sides or hangers B” B%. It is to be
noted that the respective ends of the plate,
which extend, as just stated, beyond the sides
of the music-box, are provided at the top and
bottom with sets of inturned lugs & 0 67 07,
carrying pins 4 6" h 17, between which ]JIH%
serving as a pivotal connection are hung the
respective swinging sides or hangers Vs 0,
which are hinged to the sides of the music-
box near the front by bunu hung between
sets of pins 4 0" 0 1" sot in lugs &7 47 0 15,
fixed to the respective sides of the music- b{m,
emd it i% 1150 to bhe rwtﬁd tll.:Lt theﬂs{ﬁ [‘)ims support-

.:Ll_)l_v c.l,{_l_]l.lsﬁL[L le (,,(m]b_mu_l W 1.Lh le 't*(-.af-';pective

lues 1in which they are contained in order that .
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there may be a certain adjustment of the mem-
bers 1n respect to thelr relative positions.
Such adjustment may be obtained by the sim-
ple mechanical expedient ot having the ping
set into holes 1n said lugs and held t|]l"1{‘11’1 by

- a set-screw, which screw for all the pins may

bedesignated 47, 1t 1 also to be noted that the
bearings B and B" fortheroll A" pass through
the awmum o 51(105 or 1‘1:‘1‘1’1{'} ers 'Bf' "B“' (%u* Fiw
l_l_ns 1.)45,5.:@(,. In .ijml]dl as le IﬁJthLI mgh B B
of the take-up roll A® come below these
swinging sides, no provision need be made.
Ilww 1S o 111tuhﬂuf~nc-e

As said above, the ends of the momhlv
piece or plate B project slightly beyond the
line of the sides of, satd musie-box, and these
projecting ends of the plate are preferably
further extended by portions 5 5 4" H", which
portions are provided, r G%])E‘(;ti\ ely, with the
vertically-extending ribs 4% 4%, to which are
secured the arms which combine the respec-
tive bearings of the rolls with said plate and
to which rib 4%, especially on the one side,
are secured other attachments, as will herein-
after be ¢ M}L'Lim,d Referring, theretore, to
these connections on Llw one HI(]L-., the bear 1115_?
B 1s joined to the rib 4"

of the movable back
biece or plate by a connecting-arm 4", (see
Fig. 2,) while the bearing B® is ]mnul to sald
rib by the arm 4", (5(,0 Fig. 1.) On the
other side the bearing 13 is joined to the rib
ot the plate B' by the arms 50", (see Figs.
2 and 4,) a wide support being provided lw
these arms in order that a certain rewinding
mechanism which ordinarily connects mth_
sach bearinge may here be ]}l{)VlL]{"'Ll., and the
bearing B’ is secured to said rib 4" by the arm
', this arm practically being extended to
form the said bearing or support thercfor.
Upon the lower xtoml(*d end of said rib A"
there is borne crosswise a hanger %, carrying
in its turned end pins 4% &",, I{"H[}(‘L'LHI;‘IV
(see Fig. 7,)between which pins is hinged the
sgructure comprising the arms 6% é.’;”q, which
carry the winding mechanism 4%, having on.
its end the pinion /™, engaging with the ¢ oenr

5%, situatea upon the take-u P roll in the usual
manner.

There 1s also provided 1n connec-
tion with this winding mechanism the usual
means by which le same turning at the
point of its hinged connection, as before men-
tioned, may be thrown back and the pinion 4™
released from the gear, when the rewinding
of the perforated or music sheet may be ob-
tained in the usual manner. In fact, the
bearings of the rolls and their various con-
nections are the same as in comimon use, ex-
cept that they are hung to have lateral play,
which results from a mode of supportsuch as
nas been described. As we have already

stated, the rolls or spools are thus supported
- to have lateral play in order that they may
be moved 1n onedirection or the other to cor-
rect any displacement of the perforated sheet
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passing between them, the rolls or spools

when so moved being adapted to draw or force

the sheet to a true normal center of position
relatively to the tracker-board.

through a line of perforations (, extending
longitudinally the length of the perforated

- sheet and preferably cut along or near its
These perforations when the paper

center.
1s tracking right or running

normally true

with respect to the ways or channels in the

tracker-board are destined to pass, so as not
to uncover certain ways or channels (¢

" therein; but immediately upon the sheet be-

coming laterally displaced the line of perfo-

rations in said sheet will uncover the one or

the other of these holes, depending as the dis-

placement of the sheet is to the one side or to
the other, with the effect that certain primary
1mpulses are set in operation which through
certain intermediate pneumaticinstrumentali-
ties have the effect of moving a lever D in one
direction or the other. The lever is pivoted
at the point ¢ to a structure D, preferably
containing these pneamatic instrumentalitiés,

and 1s connected by a suitable arm & with the

A e— -

swinging structure bearing the rolls, where-

fore the movement of said lever is imparted

thereto to laterally move said rolls in one di-
rection or the other, and so restore the sheet
to 1ts proper position relatively to the traclker-
board, and it is to be noted that in order tor
this effect to be obtained the lever must be
operated by the pneumatic instrumentalities
to have such movement that the rolls affected
thereby will move in directions reverse to the

direction of the displacement of the perforated
sheet, and which movement shall immediately

cease upon the sheet’s being restored to a cor-
rect tracking position. 1t is'also to be noted

that the arm ¢ preferably makes an adjust-

able connection with the end of the lever D

and at its other end connects with the swing-
Ing support for the rolls by connection with

the arm 0" of such structure.

Referring now more specifically to the pneu- |

matic instrumentality or means of pneumatic
inflnence, which operated upon by one pri-
mary wind impulse or another,dependent upon
the direction of displacement of the perforated
sheet, moves the lever D to help effect the
restoration of such sheet, and referring to
Figs. 1, 2, and 5, where the construction can
best be seen, I& K designate pneumatics fixed
to the pneumatic structure D’ upon either side
of the lever D, the movable sides of which

- pneumatics facing said lever are joined by a

- ——r——

- o o ———r———————— [ —

link ¢, which by engagement with said lever

moves 1t 1n one direction or the other, de-

pendent as the one pneumatic or the other is

collapsed. The lever D is held at any point

of lateral position by the pneumatic E*, which
pneumatic has upon the top of its movable

side a shoe ¢, which engages with the bottom

__ Such res-
toration of the sheet upon its displacement is

‘pneumatically governed, and this primarily,

3

end of said lever so holding the same in posi-

tton, the shoe being normally made to engage

with the lever by means of the tension-spring
¢, with which sald pneumatic is provided.

Of course upon the contraction of this pneu-

| matic K the shoe ¢, carried thereby, will be

withdrawn from the lever D, when the lever
1s free to move in the direction governed by
the pneumatic E or ¥'. The pneumatics E,
K, and X*are collapsed or controlled by an
exhaust obtained from any suitable source of
exhaustion, the pneumatics £ and E' being ex-
hausted separately, whereby the lever D be-
comes moved 1n the direction of one or the
other; but either pneumatic is collapsed simul-
taneously with the pneumatic I£*, this in order .
that the lever D may be freed from the normal
engagement of the shoe ¢, when it may be
moved in thedirection of the controlling-pneu-
matic, and, moreover, it is so arranged that

the exhaust is controlled to operate or collapse

the sets of pneumatics K and E*or I and 2%,
dependent upon the direction of the displace-
ment of the perforated sheet, and this by the
line of perforations C therein at some point
within their line uncovering one or the other
ot said channels C' or C*in the tracker-board,
depending as the sheet is displaced to the
right or left when the air in the musice-box is
permitted to enter said channels normally ex-
hausted of air by connection with the exhaust, -
and the impulse resulting therefrom operates
certain valvular connections which open a
passage for the exhaust to either one or the
other of said sets of pneumatics, with the ef-
fect that the lever D being released is moved
in the direction of its controlling-pneumatic
and the rolls laterally controlled thereby and
tends to restore the sheet to its normal true
position. Kor these purposes, referring first
to the chambers and passages of the exhaust,
the pneumatic structure is provided with the
respective exhaust-chambers F and E', joined
by the pipe F*and all in communication with
any suitable source of exhaust, as throueh the
pipeor connection F°, Thtse respective cham-
bers, through by-passages # and 7 and the

pipes f“and /7 communicate with the respec-

tive ways or channels ' and (*in the tracker-
board, whence said ways and channels and the
connections leading therefrom will be nor-
mally exhausted of air. Above these respec-
tive chambers, through ports £* /%, are cham-
bers or passages /* and £, respectively, which
lead to the respective vertical passages #* and
Sy which in turn extending upward lead, re-
pectively, through passages 7" and 7" (which
passages are controlled as will hereinafter be
explained) to the pneumatics E and E’, and
extending downward the said channels lead
to the channels /™ and 7", extending hori-
zontally and connecting by the passage 7" and
/7 with a common exhaust chamber or pas-
sage /7, controlled by the respective hinged
valves /" and £ The common chamber or

o
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passage 7" leads horizontally through a chan-
nel 7", thence vertically by a passage /™ to
connect with the pneumatic E°.  The ports #
and 7°, which connect the exhaust-chambers

F and I¥' with the respective chambers 7 and
7", are controlled by the respective valves /%

and 7%, sald valves being normally kept closed
by the suction of the exhanst, wherefore the ex-
haustisnormally keptshut off from the respec-
tive sets of pneumatics K and E* and E and K
congspondmn with saild chambers. Ihme
valves 7#*'and 7%, controlling the ports /* and
whmelw the exhaust
may pass from the one bl(l(‘f or the other to the
respective sets of pnetnaties by the wind 1m-
pulse coming down through the respective
wavsorchannelsof the tr acker-board when the
one or theother of said channels is uncovered
by the displacement of the perforated sheet.
By referenceto ig. 11t will be seen that the re-
spective pipes 77 and f7,
connect with the respective channels of the
tracker-board, connect at the other ends di-
rectly with the exhaust-chambers F and F' by
passages £ and ™. These passages are
closed by diaphragms 7% %, on which rest or
to which are attached the valvalar stems or
connections 7* #%, joined to the respective
valves 77 and 7%, with the effect that when
the wind 1mpulse comes down from the one or
the other channel 1n the tracker-board. ac-
cording to the direction of displacement of
the perforated sheet, the air will press upon
and raise the diaphragms #* or £* correspond-
ing therewith, which diaphragms through the
intermediate connections will raise, and so
open, the corresponding valves £*' or £ when
the exhaust has free passage to the one or
the other of the sets of pneumatics, as before
explained. Upon the replacement of the per-
forated sheet the channel in the tracker-boarc
previously uncovered willagain become closec
and exhausted of wind by an ordinary bleeder
in the diaphragm, when the air-pressure upon
the respective diaphragms will be released
and the valves 7 br % closed, as aforesaid,
by the suction of the exhaust and the dia-
yhragms, through the stem connections,
pressed down 1n placement for turther opera-
tion. 1t isalsoto be noted that the valves 77
and 77 carry stems £ and £, upon which
are arranged valves £* and £%, controlling
ports £ #, it opening through the walls of the
respective chambers or passages £ and £ to
t';m air. These valves just mentioned move
simultaneously with the valves £ £, beconi-
ing closed when said valves are opened, where-
by there will be a closed passage for the ex-
haust to the pneumatics, or becoming opened
when said other set of valves becomes closed,
whereby the exhaust then shut off from the
pneumatics they may be thereupon filled with
alr and prepared for any further operation.
It is perhaps unnecessary to refer with de-
talled description to the operation of my de-

which at one end

- continues as long as the valve 7*

A | | 795,881

vice, inasmuch as the functional relationship
of 1ts various parts has already been so spe-
cifically explained. The respective rolls are
so hung or supported that they will have a

certain amount or degree of lateral play in

either direction from a normal center of po-
sition and so the perforated sheet carried by
said rolls be correspondingly moved relatively
to the tracker-board and, assaid before, apart |
from this consideration, the respective rolls,
their bearings,and,in a musical instrument,the
various winding, rewinding, and other attach-
ments are of the usual construction and mode
of operation. The rolls in the hrst instance
are adjusted to such lateral position that the
pertforated sheet will be in a normally correct
position relatively to the tracker-board or
50 as to track right with respect to the chan-
nels thereof. When the sheot is in this DOSI-
tion, 1ts line of perforations C will run be-
tween without uncovering the channels or
ways O C° of the tracker-board. Now im-
mediately upon the sheet becoming displaced
from 1ts sald normal center of position rela-
tively to the tracker-board, as it may in the
running or for reasons before mentioned, one
or the other of the said channels in the sracker-
board will become uncovered by some por-
tion of the line of perforations. Assuming,
for the sake of illustration, that the sheet s
displaced to the right, so that the channel C°
b(,c,ome% uncovered, at such moment the air
in the music-box will pass into said channel
normally in connection with the exhaust, as
before explained, and the wind impulse so ob-
mim,d p.{LB%'II"lU t“u'orm 1‘1 thr* ¢ (’)I’ll‘l("*{:t}irlﬂ‘ ]}i[mT
g T

Lhmunh Lh(‘* mf_,dlum of the connecting

open the valve Fand doso Llw *1Iw j’"""‘,'
whe Al Llem 1}.:15%{10 w111 bu ol)t.:unu] tm tlu,,
t 1e pmt 7‘ tlm (Jlmml)u or l)d,‘)‘-» 100 J‘“ Llu 11(‘:1-:*
through the channel or passage /7 npward
upon the pnummbm E and downward through
the passages 7% F°, and through the cham-
ber £, (the valve #" leading to this cham-
ber l)emc- drawn open by the exhaust while
the (,omplem(,ntm v valve #' is drawn closed
IJV the same ) t 1€ ¢ uxlmuat Llwn upu ame 1"1 om

np(}n thu pli]u.lm{.LtIL .I* : BUL_]. 1}1_1e.._,1.1[11.:.1!3:{.&
are collapsed by the exhaust, the pneumatic
I, through the umuu.,tuw-lm Ik ~, acting to
operate the lever D, and the collapse of the
pneumatic I&° permits of such operation by
the release of the end of the lever from the
retention of the frietion-shoe ¢. "The lever
D thus operated acts, through tlw connecting-
arm ', secured to the movable support or
tframe for the rolls, to draw the same laterally
1n a direction contrary to the displacement of
the sheet, and they 1n turn act to correct the
displacement of the same relatively to the
traclker -board. The action of the exhaust

i'!:l'i

1s held open
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or so long as the perforation in the sheet per-
mits air to pass from the music-box to the
controlling -diaphragm. Immediately upon
the channel (? becoming closed, however, or

upon the sheet becommo* restored to its nor-

mally correct pOsition relatively to the
tracker-board the line of per'foratlom C in the
perforated sheet will again run between the
channels C" and C° of said tracker-board and
the other perforations in the sheet will track

right relatively to the other corresponding

channels 1n said tracker-board, and the said
channel ' will again become exhausted of
wind and the air shut off from the diaphragm.
the valve /% will become closed, and the Valve
7% opened, when the exhaust will be shut off
from the pneumatics and air admitted there-
to. The pneumatic E' with the shutting off
of the exhaust will then cease to operate the

lever D, and with the pneumatic I* restored

the said lever will be held to the point to
which it has been adjusted by the engagement
of the friction-shoe ¢ on the spring-pressed
movable side of said pneumatic E*, which shoe

acts as a stop to said lever.

It will be, perhaps, unneccessary to further

~ describe the detail of operation of my device.

In case the sheet becomes displaced in a con-
trary direction to that just referred to then

the channel C’ will become uncovered, result-

Ing accordingly in a mere reverse mode of op-
eration—viz., In the actuation of the pneu-
matic K operating to move the lever D in a
direction reverse to that previously mentioned
and accordingly acting to restore the perfo-
rated sheet in a direction reverse to the direc-
tion of 1ts displacement, the pneumatic E*, car-
rying the friction-shoe, serving as a stop for
the lever, acts simultaneously with the pneu-
matic I just as with the pneumatic E', with the
difference that the exhaust coming from the
chamber F opens the swinging valve 7 at the
entrance to the chamber 7', leading to sald
pneumatic, and draws closed the valve F
mode of operation just reverse to that ple-
viously deseribed. In thisconnection the ex-
pedient of three pneumaticsinfluenced by two
primaries is especially to be noted, one pneu-
matic being susceptible to the influence of two
separate primaries, the passage to the pneu-
maftic being controlled by valves which be-
come alter nately closed or opened, depending
as the exhaust comes from one primary or the
other. |

In connection with the operation of the de-
vice attention 1s also called to the fact that
lest the pneumatics K and E' operate too rap-
idly each 1s accor din«tﬂy controlled by a con-
troller (3, placed in the respective passages
£ and f” (see Fig. 1,) leading to said re-
spective pneumatics, by which the amount of
the exhaust controlling the same may be de-
termined, wherefore the pneumatics may be
made to operate by a rapid or slow movement,
as may be desired. The controller (> (see Fig.

form an operating-handle g

8) comprises a tube g, so placed as to com-
pletely fill and to so form a portion of the pas-
sage from the exhaust to the pneumatic and

_ hamn@ an opening ¢’ in its side through which

the exhaust may operate. The tube practl-
cally acts as a sleeve, and into this is fitted a
tubular arm ¢°, which is closed at one end and
open at the other for the passage to the ex-
haust. _Fhl% arm has cut through one side an
opening ¢°, which when the subular arm 1is
turned to a certain position registers with an
openmﬁ' in the tube or sleeve, throucrh which
opening the exhaust may operate, but which
arm when turned into another position may
entirely close the openingin the tube or sleeve,
shutting oft the exhaust, or by partially turn-
Ing the : arm the opening in the tube or sleeve
may be partla,llv closed when the passage to
the exhaust is commensurately limited. The
closed end of the arm is prefera,bl.y turned to
The controller
1s most eflicient for the purpose to which it is
put, and it is obvious that it might be used for
controlling a wind-passage as well as the pas-
sage Tor an exhaust.

Another pomnt is also to be noted. Refer-
ence has already been made to the fact that
the line of perforations C in the perforated
sheet are preferably placed longitudinally

along the middle of the sheet, and this is for
Of course when the sheet

) dlstmct DUrpose.

swells or contracts such contraction or expan-
sion will naturally be equal for both sides of
the sheet, so that with the controlling-line of
perforations in the sheet placed upon oneside
thereot the effect would be to correct a dis-

placement of only that side, which would not .

tend to correct the displacement of the other

side of the sheet, but rather to increase the

same. DBy placing theline of perforations in
the middle of the sheet, however, it will be
held to a true normal center of position, and
whatever contraction or expansion there may
be will be made equal for both sides.

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

1. In a musical or other instrument of the
character specified, a paper-roll, a take-up
roll, a perforated sheet running between the
rolls, said sheet having a line of perforations,
wind-channels over the end of which said per-

forated sheet is adapted to run and between

which theline of perforations therein is adapt-
to pass when sald sheet is running normally

true, but which line of perfmatlonf‘ upon dis-
placement of sald sheetis adapted to uncover

one or the other of said wind: channels, and
means set in operation by the impulses so ob-
tained acting to restore said sheet to a rela-
tively true position. -

2. In a musical or other instrument of the
character specified, a paper-roll, a take-up
roll, a channeled tracker-board and a perfo-

| mtud sheet running between said rolls over

anp
I-n.,.h I




which sheet 1s
line of perforations adapted
when the sheet is tracking right to run be-
tween two adjacent channels of the tracker-
board, but upon displacement ot sald sheetis
[u.la,].mlml to uncover one or the other of said
separate channels in the tracler-board de-
pendent upon the direction of 1its displace-
ment.

3. In a musical or other instrument of the
character specified, a paper-roll, a take-up
roll, a perforated sheet running between the
rolls, said sheet having a line of perforations
along the middle thereof, wind-channels over
the ends of which said perforated sheet is
acapted to run and between which the line of
perforations thervein 1s adapted to pass when
saldl sheet 1s ranning normally true, but which
line of perforationsupon displacement of said
sheet 18 adapted to uncover one or the other
of sald wind-channels, and means set in op-
“eration by the impulses so obtained acting to
restore said sheet to a relatively true position.

4. In a musical or other instrument of the
character specified, the combination of a pa-
per-roll, a take-up roll, a channeled traclker-
board, a perforated sheet, sald sheet having a
Line of perforations along the middle thercot
which when the sheet 1s tracking right rela-
tively to said tracker-board is adapted to pass
retween two adjacent channels formed there-
in normally exhausted of wind, but which
perforations upon lateral displacement ot said
sheet at any point of its unwinding are adapt-
ed to uncover one or the other of said chan-
nels in the tracker-board, dependent upon the
divection of its displacement, and means op-
erated by the pneumatic impulse so obtained
acting to restore said sheet to its correct po-
sibion relatively to said tracker-bhoard.

5. In a musical or other instrument of the
character specified,

the end of the tracker-board,
provided with a

adapted when in normal position to track
right with respect to the channels of the
tracker-board, of means operating to restore
sald sheet at the moment of and continuing
during the lateral displacement of said sheet
from its normally correct position, as afore-
sald, a stop, pneumatically overated, acting
at the moment of the restoration of said sheet,
and means for operating said stop.

. In a musical or other instrument of the
character specified, the combination of a pa-
per-roll, a take-up roll, laterally - movable
hangers orsupports for said rolls , a channeled
brackoer l)t).«.u d, a perforated sheet v unning he-
ween sald rolls, said sheet having a line of
perforations which when the sheet is track-
ing right is adapted to run between two ad-
Jacent channels of the tracker-board, but upon
digplicement of said sheet is adapted to un-
cover one or the other of said separate chan-
nels, and means operated upon by the wind

_ the combination with a
channeled tracker-board and perforated sheet
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impulses so obtained to move the hangers or
supports ot sald rolls in a direction reverse
to the direction of displacement of said per-
forated sheet, whereby said sheet will be re-
stored to a relatively correct position with re-
spect to said tracker-board.

7. In a musical or other instrument of the
character specified, the combination with a
channeled tracker-board and perforated sheet
adapted when in normal position to track right

“with respect to the c]m*m(ll% of tlw tracker-

board, of a lever for changinge in either i-
rection the relative lateral positions of said
111@11‘1I‘)01‘% vl"lelebv Sﬁid ,Sh(:e' wil] bf‘ 1{3%'t;r)1' {"*(’l
the L1 d.Clu_ 1-130{11(1.} upou 0, dl_bplawlmmt of
sald sheet, pneumatics controlled by wind im-
pulses for operating said lever, and a stop
adapted to aumm‘l,tlca]hf engage with and hold
sald lever in different operative positions.

S. In a musical or other instrument of the
character specilied,a paper-roll,atale-up roll,
suitable supports or bearings therefor, a lat-
erally-swinging frame to which the bearings
or supports for said rollsare joined, wherehy
they may bemoved laterally ineither direction,
a lever connected with said frame for moving
the same laterally in either direction, a chan-
neled tracker-board.a pertforated sheet carried
by said rolls adapted when 1n normally cor-
rect position to track right with respect to
sald tracker-board, means for operating sald
lever, whereby mud frame and rolls earvying
the perforated sheet may move in a direction
reverse to the direction of displacement of
satd sheet., |

9. In a musical or other instrument of the
character specified, the combination with a
channeled tracker-board and perforated shect
acdapted wheninnormal position to track right
with respect to the channels of the tracker-
board, of a lever operating to change in either
ld’[bhﬂ direction the respective positions of
saicdd sheet and tracker-board, so acting to
restore the sheet upon displacement thereot,
means for operating said lever, and a stop for
sald lever acting at the moment of the resto-
ration of said sheet.

10. In a musical or other instrument of the
character specified, a paper-roll, a take-up roli
and suitable supports or bearings therefor, a
[aterally-movable frame to which the bearings
of said rolls are joined whereby they are lat-
& .:L“\" movable, a channeled tracker-board, a
perforated sheet adapted when in 1101'111:11]\-
correct position to track right with respect to

the channels of said tracker-board, means for

cenerating wind impulses upon a lateral dis-
pr{,nlorlt of said sheet, a lever operating to
move said frame in a direction reverse to the
direction of displacement of said shee
stop for said lever.

11. In a musical or other instrument of the
character specified, the combination with a

G, and a
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channeled tracker-board and perforated sheet |

adapted when in normal position to track

‘right with respect to the channels of the

tracker-board,of a lever for changingin either
lateral direction the respective positions of
said members, whereby said sheet will be re-
stored totrack right with respect to the chan-
nels of the tracker-board, upon a displace-

ment of saidsheet, a stop for said lever, and

pneumatics operating to control said lever and
stop dependent upon the position of the per-

forated sheet. |

12. In amusical or other instrument of the

character specified, a structure having in com-

bination therewith a paper-roll, atake-up roll.,
their bearings and attachments, a laterally-

movable piece or plate, arms for securing the

bearings and attachments of said respective
rolls to said piece or plate, and swinging sides
or hangers hinged or pivoted to the respective
sides of said structure for giving laterally-
movable support for said piece or plate, sub-
stantially as and for the purposes set forth.

13. In a musical or other instrument of the

‘character specified, a paper-roll, a take-up

roll, a perforated sheet runnine between the

rolls, said sheet having a line of perforations,
- wind-channels over the ends of which said per-

forated sheet is adapted to run and between
which the line of perforations therein is adapt-
ed to pass when said sheet is running nor-
mally true but which upon displacement of
sald sheet is adapted to uncover one or the
other of said separate channels, dependent
upon the direction of displacement, pneumat-
ics acting to effect the restoration of. said
sheet, channels or passages for an exhaust op-

‘erating sald pneumatics, valves normally clos-

ing the exhaust from said pneumatics, and

means operated upon for-controlling said

valves.

14. In a musical or other instrument of the
character specified, a paper-roll, a take-up
roll, a perforated sheet running between the
rolls, said sheet having a line of perforations,
wind-channels over theends of which said per-

forated sheet 1s adapted to run and between

which the line of perforations therein is adapt-
ed to pass when said sheet is running nor-
mally true, but which line of perforations

upon displacenment of said sheet is adapted to

uncover one or the other of sald wind-chan-
nels, a lever connected to effect the restora-
tion of said sheet upon such lateral displace-
ment, pneumatics controlling said lever, chan-
nels or passages for an exhaust for operating
sald prewmnatics, valves normally closing the
exhaust from said pneumatics, means operated
upon by the wind impulses obtained by the
uncovering of said channels for opening said
valves at the moment of and during the dis-
placement of the perforated sheet, and a stop

for retaining said lever upon the restoration

of said perforated sheet.
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15. In a musical or other$nstrument of the
character specified, a paper-roll, a take-up

roll, a perforated sheet running between the

rolls, said sheet having a line of perforations,
wind-channels over the ends of which said per-
forated sheet 1s adapted to run and between
which the line of perforations thereinis adapt-
ed to pass when said sheet is running nor-
mally true, but which line of perforations
upon displacement of said-sheet is adapted to
uncover one or the other of said wind-chan-
nels, pneumatics for effecting the restoration
of sald sheet, chambers and passages for an

‘exhaust for controlling said pneumatics, valves
normally closing the exhaust from said pneu-

matics, passages leading from the chambers
or passages of the exhaust to connect with
the aforesaid channels, diaphragms closing
the entrance to said passages, means connect-

1ng said valves and diaphragms, and by-pas-

sages leading from said chambers or passages
of the exhaust to said passages connecting
with said channels.

16. In a musical or other instrumentof the
character specified, the combination with a
channeled tracker-board and perforated sheet,
adapted when in normal position to track
right with respect to the channels of the
tracker-board, of a lever for effecting the res-
toration of said sheet upon a lateral displace-
ment thereof, pneumatics K and E' connected
to control said lever, a pneumatic E® acting
as a stop therefor, chambers and passages for
an exhaust operating said pneumatics, and
means for individualizing said pneumatics
into the set K and E' or K and E?, to be op-
erated upon separately by the exhaust de-
pendent upon the direction of displacement
of the perforated sheet. - '

17. In a musical or other instrument of the
character specified, the combination with a
channeled tracker-board and perforated sheet
adapted when in normal position to track
right with respect to the channels of the
tracker-board, of a lever for effecting the res-
toration of said sheet upon displacementthere-
of, pneumatics K and E' combining to control
sald lever, the pneumatic E* acting as a stop
therefor, chambers and passages for an ex-
haust operating said pneumatics, valves op-
erated to control ports leading from the re-
spective chambers and passages of the ex-
haust to said pneumatics, means for individu-
alizing the pneumatics into the set K and E/
or I and E°, to be operated upon separately
by the exhaust dependent upon the direction
of displacement of the perforated sheet, and

valves controlling the ports for admitting air

to said pneumatics upon the restoration of
sald sheet to its normal tracking position.
18. Inamusical orother instrument, a com-
bination of two pneumatics, means for directly
and independently operating said pneumatics,

- a third pnenmatic connected to be directly
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operated by the+same operating means, and
valves likewise directly controlled by said op-
erating means, whereby said third pneumatic
may be operated simultaneously with either
of sald first two pneumatics.

19. Im a musical or other instrument, the
combination of three pneumatics, exhaust-
chambers with separate passages or channels
leading to connect with two of said pneumatics

and leading by further extension of said sepa-
rate channels or passages to connect 1n com-
mon with a third pneumatic, and outwardly-
opening valves in said passages for control-
ling said third pneumatic. |
OLIVER H. ARNO.
In presence of—
J. M. DoLan,
J. K. R. Havugs.
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