© COMPENSATING SPOOL. =

. APPLICATION FILED JULY 18, 1904.
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- 40 all whom it may corcern: |

-zen of the United States, residing at Boston, -
- In the county of Suffolk and State of ) .
‘chusetts, have invented a new and useful Im--
‘provement in Compe; 1CH
- thefollowing is a full, clear, and exact descrip-
 tion, reference being had to

i

Signed for a spool on which is wound a per-
- forated sheet used in musical or other instru-~:

SEOOI, off from which
b

- other or take-up sp
. ning . _ |
- such manner that its perforations: Willf-.pmp'-;

~spools laterally engaging with the sidesof the
_paper and so acting as guides therefor with
‘respect to the tracker-board. 0 U
. controllable ‘inaccuracies in the size’ of the |
‘perforated sheet or to difficulties naturally
resulting '

~laterally displaced fror mall |
sition relatively to the tracker-board when -

- ways or wind-channels in said tracker-board,
“and the entire Instrument accordingly'fail to
- operateé.properly.  This is |
reason of the fact that the paper comprising .
-the perforated mely sensitr
~atmospheric conditions, either
contracting from its normal -
‘when it will either wear a
‘the spool and be displace

. No.815,511.

ing drawings, forming a part of this specifi-
©.catlon, inexplaining its nature. - T

‘ments pneumatically actuated. - According |
to 1ts usual mode of operation in these instru-

.other member-having. wind - channels, and-

_erly coincide or track right with respect to |
~the channels of the tr. sucl
‘retention 1s obtained by the flanges. of the

‘cally inoperative in"

cerned relatively to the L the
tracker - board. With a perforated sheet
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- Beit known that I, Frank E. Corz, a éiti- |
e of M&SS&-

Compensating Spools, of which

the accompany-

n

~ My invention' relates ‘to. an improvement
In- compensating spools, being especially ‘de-

1s wound a per-

#a

sheet is borne by one |

‘which it moves to pass over
‘tracker-board,” so.called, or -

ments the perforated

e end of a ¢
thence passes onward to be wound upon an-
ool - In the normal run-

of the machine the sheet, is retaine din

tracker-board, and ‘such

Owing to un-

sulting from its manner of retention, as be-
fore stated, the sheet is very likely to become:
aced from its normally trué po-

its perforations-will not track. right with the.

1s especially true by

sheet 1s extremely sensitive to
swelling  or
proportions,
alnst the flanges of
) thereby when the -
paper 1s swollen, or upon contraction of the |
paper the spool-flanges ~will become -practi-
rs laterally controlling the
sheet in so far as its proper tracking is con-
to the channels in the

thus liable to displacement it was found nec-
essary that some provision be made for ad-
justably widening the spool between its

flanges or, in other words, for adjusting one i

" Applioation fled Tuly 18,1904, Serial No, 216,971,

paper, it has been foun
should be controlled by some s
‘tensional ‘device agains '
may be forced:out by

The paper nermally swells in
{rom the center of the sheet.-

bythe spring holding the spool in place the

tixed, there being no: spring -
to the sp

with the effect that the paper

the adjustment would be such that the
of the paper would not become crimpe
swelled.” At the same timé there would be-
the displacement, of the |

Another difficulty existed in the spool, and
‘this was that wlile the expansion

‘the spindle, yet when"

or both flanges by which compensation might <

Tiation in the paper or sheet and the flanges. . -

sheet instead of displacing it from its correct =
‘position-with respect to the: tracker-board..
The adjustment o
spool has been obtained in various ways. In: |
some spools one flange has been adjustable, 6¢
‘| in-others both flanges, '

continue to retain and guide the perforated
‘the flange or flanges of the

es, *In-order, however,..

‘that the flanges may be permitted to follow

or diminishing width of the
een found necessary that they

LIV !

the increasin%

ring or other
aInst. Whlfgl “the flange *
ced out by the selling.paper or -
the flange restored by said spring upon the

paper -contacting.

been used also: as the spring for. controlling. -

|-1ts adjustable flange or flinges. The diffi-

culty has been, however, with this spring at

~one side of the spool that the paper still be: .

comes displaced for_ the following "Teasons:.
both directions .-
On:the one side

T

of the spool swelling against the flange backed

paper would press this spring out against the

tension of the spring. Upon the other side

flange itself if made adjustable with respect
ool would not be pressed out by the

ther back against the tension of the spring,.
or sheet would

‘be displaced toward thet side and so its per-

right -
True, -
edges 1

forations of course would not track
with the holes in:the tracker-board. ~

_ ent, of the sheet’ with respect -
to the tracker-board, as above explained.

. , € exp n of the pa-
per might. hold back and affect the adjust-
ment of the ﬂ&nges jwithout..its edges becom_ )
ing crimped when the paper was wound upon =

the peforated sheet
had been unwound it was very often fourre:

impossible to rewind it, for the reason that

- R ‘_' .

Accordingly the spring.

which held:the spool in the instrument has 75

ing - backing, the
ustable with respect
96
swelling paper; but the paper bearing against’ - -
‘the flange would act to throw the entire spin-
dle and paper thereon over to the other side -
‘against the other flange, adjusting it still far- =~
95

100
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10

- tension independent of the spring which olds

L5

‘center in both directions and whatever its ex-

<0

‘means is provided by which after the playing |

~ ficulty. |

39

~ Fig. 2 shows the spool with the paper thereon

35

Fig. 3 shows a cross-section on
- Hig. 2. |

40

45

- the hollow spindle are fixed plugsa®e®. From

. to fit flush up against the ends of the spindle.

o

- stead . of bearing against the outside of its |

6

seen and understood by reference to the
drawings, in which— * '

by a tension - spring @*, -arranged upon the

there being no paper upon the spindle to hold
back the flanges they become restored, as it
were, by the tension of the spring which act-
ed tocrimp up the edges of any slight amount
of paper which might then be leit upon the
spindle and prevented the paper from being
rewound. In view of these considerations,
therefore, by my invention 1 have Provided i
an improved means by which an adjustment
of the flanges at both ends of the spool each,
respectively, may be- obtained by a spring

the spool in the instrument, b'g which means
a compensating adjustment of the flanges at
both ends of the spool is obtained, with the
effect that the paper may expand from the ;

pansion or contraction will still track right
with respect to the holes in the tracker-board.
Furthermore, and perhaps more essentially, a

portion of the sheet has become unwound:a
sufficient amount of paper will still be left
upon the spool to prevent its flanges being
restored by the spring tension by which they
are controlled, with the effect that the paper
may be rewound upon the spool without dif-

My relation to various other incidental de-
tails of construction, all,of which can best-be

" Figure 1 shows the spool in side élevation.

in longitudinal vertical section, the spool be-

ing shown also as placed in the Instrument.
the line 3 3 of

" In the drawings, A represents the spool,
having a body portion or spindle a and heads
ot flanges @’ a*. The spindle I prefer to make
hollow and of paper which gives a desirable-
lightness tothe spindle and which paper also
will not warp or bend out of shape, as some
other substances might do.. Into the ends of

the centér. of each of these plugs there pro-
jects a ghort shaft ¢!, which shafts at either
end of the spool bedr, respectively, the pins

' a® @, by which the spool is mounted in the |

instrumént. “The flanges ¢’ ¢* are mounted
upon the shafts a. In their adjustment the
flanges when moved inwardly are adapted

When adjusted outwardly, the flanges move
each to a stop a’, which takes the form of an |
annular collar turned upon the ends of the
shafts. The flanges are yieldingly held each

shaft upon which the flange 1s adjustable and
betweery it and the stop on the end of the
shaft acainst which the spring bears. In-

flange each spring bears against an annular

tecelve the spring.

‘ment, which spring and

M.

spindle.

shoulder @’ inside the flange, for it 1s to be,

815,611

noted that each flange is made recessed to
The advantage 1s that
the spring is for the most part concealed,
with the additional advantage also that the
shaft upon which the flange moves can be

made very short, for the recess in the flange 1S

made larger than the stop on the end of the
shaft, so that when the flange is pressed back

in its adjustment it may shp 1n part over the .
stop. By thus constructing the spool 1t be-

comes provided with end flanges having a
vielding spring retention independent of the
spring B, which holds the spool in the mstru-
the usual manner of
its holding the spool in the instrument 1S
shown in Fig. 2, B’ and B?, in said figure rep-

‘resenting the usual fixings for the retention

of the spool. On account of the flanges be-
ing thus independently adjustable, when the
paper swells or contracts, as it does equally

shaft, it will act when swelling or expanding
to press out both flanges equally on either
end of the spool, or upon the contraction of
the paper both flanges will be equally forced
or pressed in by the tension of the spring to
follow the contracting edges of the paper.
In either case, whether swelling or contract-

ing, the paper will be retained In proper cen-

ter of position that its perforations will track
right with respect to the holes of the tracker-

board.

A spool thus constructed 1s of superior
utility in addition to its special adaptation

‘above described. The parts of the spool are
permanently combined. There1s novhing to

drop away or get out of order even when the
perforated sheet is not wound upon the
In other words, the sheet has noth-
ing to do with holding the parts of the spindle
in place. ~The flanges of the sp _
tained in @ manner to be easily adjustable
and are sensitive to the least variation 1n the
paper, this
that the springs controlling the flanges may
be of just sufficient tension to hold the paper
in place. The spool can also be made at very:
little cost. As before stated, the spindle 1s
preferably made of paper or strawboard.
The plugs in the end of the spindle and
may be turned out of wood,
are a mere item of cost.

connection it is to be observed that in order

that the springs and flanges may be placed

hoth directions from the center of the

oal are main-

| shatt-
while the springs

| The parts™of the .
spool can be easily put-together, and-in this -

70
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95

100

105

especiallyx by reason of the fact

110

115

120 - |

upon their shafts in practice the shalts are

made as a part separate from the plugs n the
ends of the spindle into which the shafts are
fitted.

Having thus provided for the adjustment
of the flanges of the spool that cothpensation
may be madg for any variation In the size of
the paper until the paper becomes wound off

125

the spindle, iti¢ the rarther object of my -

vention to provide a means which will pre-

130



. véﬁt the ﬂra;nges being 1];1)1'¢3sse,d back by theu' | sheet. A further Iﬁeans_--ﬁ for '_proﬁding for
_ as become unwound, ing
for, as before stated, difficulty |

10

. -

springs after the paper

fore been encountered in the fact ‘that after
the perforated sheet had become unwound

Arom the spool the tendency was for the
- flanges to become restored by the tension of
-~ their springs, -which acted- to
~ edges of any slight amount
might then be. left upon the

crimp.up the
of paﬁ)en which
Spin

- any:.case would prevent the paper from being

: by some manual manipulation the
-~ could be held back and the
upon the spindle with & sufficient number of
¢+ thicknesses to hold back the flanges.. Bymy
- .-Invention I provide a means by which after -

15

- Fs

paper rewound

. LI

be left. upon the main spindle to prevent the

- flanges being restored by the spring tension.
- This paper I prefer to be of the same compo-
 sition ‘and consistency as the paper of the

N perforated sheet in order that it may be sus-
cceptible to the same atmospheri¢ and other

. conditions. The paper in so far as the scope
- of my invention is concerned may be a part
. wound around the main spindle and separate

-+ from the perforated:
3o

35

sheet to which the said
sheet may be attached. -1 prefer, however,

forated sheet proper, C, be made longer by a
blank extension C’ beyond its playing or per-
forated part, which' extension (' shall be
adapted after being wound upon the main
~ spindle to remain practically as a part there--

~of, forming an auxiliary spindle. "The wind-

. 1ngs of
40 e s
~ hold back the flanges,

should  be sufficient in number to

and for this purpose

- prefer that a dozen or more windings of paper

be made or left upon the main spindle, the
number depending in a measure, of course, en

the strength of the paper and the tensional

stress bearing upon or controlling the flanges.

- It 1s alsp to be obsetved by reference to the

: - the edge of the

55

.atmospheric eonditions -as

6o

* drawings that the windings of paper forming

low for

justable flanges then following
&)aper‘ when contracting or
out thereby upon its-ex-

paper, the ad

resse

becoming

pansion. - In order that air may reach this
auxiliary spindle, so that its windings of pa-

per may be subject practically to the same
_ n; the playing por-
tion of the sheet, I prefer to provide it with
holes or-perforations ¢ as distinct from the
perforations ¢’ of the playing pértion of the

le and in

that this paper be made integral with the per-

‘has hereto-

‘rewound in the instrument or at least until
flanges

. the playing portion of the sheét has beenun--
~~ wound a sufficient amount of paper will still
20

Hu

i
I:

}

|

forated sheet or, in other words, that the per--

Eaper forming this auxiliary spindle |
properly

the auxiliary spindle are made slightlir longer
‘than the main spindle in order to a
etther the expansion or eontraction of the |

Y
| ihary
| on sal

!

_of paper can easily be made |

i

Tated sheet

main -spindle  to

T

the ingress of air for the paper remaining . o

upon the spindle is by
formed around the surface of the main spin-
dle itself, which when the
rating the edges of the outer coil of paper of
which the . _ _
the flange or flanges of the s

| , S of ool are kept
from being tensionally presse

sheet has become unwound, so that the
paper or sheet can be rewound in the instru-
ment without difficulty. o

N .
]
i
1

a spiral channel g%,

65
spindle is formed
y slightly sepa--

spindie is made. By this means |
70 .

O f -back or. re-
stored after the playing portion-of the perfo- .

Having thus fully described my invention, -~

i claim and desire to secure by etters Pat- =

nt of the United States—
11

A spool of the character speciﬁed -ha;v;' -
86 -

er tension upon either end thereof, and.in

i;]g a mam spindle, adjustable flahges un-

combination with said main spindle,

wound around the same to form an auxiliary
spindle slightly wider than said main spindle,

and around which  the - perforated music-

paper

| sheet is wound, which auxiliary spindle bears

against said flanges and with coils sufficient =
I number to withstand the tension thereof
when the perforated music-sheet has been

1

uawound in the operation of the spool, sub-
stantially as and for the purposes set forth.

2. A spool of the character specified hav- .

s’

iifg" a spindle, adjustable flanges under ten-

sion upon either end thereof, and in com-
| bination with said.spidle, a music - sheet

95

slightly wider than saxd ‘main spindle, a por- ‘

sheet is. wound around said

:,j:)n of which

flanges and with coils sufficient in number to

in the operation of the spool and which X"
?lpmdle or portior of said sheet remains

tion of said sheet has become unwound in the
oper.tion of the spool, substantially as ‘and
for the purposes set forth. | -

~ 3. A spool of the characfer sp.éciﬁéd hav_

ing an adjustable flange and mounting there-

| £6r, a stop on said mounting for limiting the -

withstand the tension thereof when the play-
ing portion of the sheet has become unwound

main spindle when the playing por-

iam Sp .t0 form an auxiliary spindle . -
‘with the edges thereof bearing against said

100
105

rro

adjustment of said flange, ‘and a sprihg on

said mounting between said stop and flange,
which spring extends into a recess on said .

flange to bear against a shoulder inside the

shme and which recess is made larger than
’ 3%1(1 stop, substantially as descyibed.-

- FRANK E. COLE.

| Witnesses:
J. B. R. HavEs,
~J. M. Doran,

' ﬂ“'... . .
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