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UNITED STATES

Patent OFFICE,

PAUL NORWOOD, OF ANSONIA, CONNECTICUT.

MUSIC-ROLL PUNCH.

SPECIFICA""IOI\T forming part of L‘ettms Pitent No, 650,268, dated May 22, 1900.
Apphoatxon filed November 29, 1899. Serlal No. 738,655. (No model)

To dll whom it m(w/ concern:

Be it known thatl, PAUL NORWOOD, a citiz
zen of the United States, residing at Ansonia,
county of New Haven, State of Connecticut,
have invented a new and useful Music-Roll

Puanech; of whieh the following is a specifica-

dion.

My invention has for its object to provide
a punch which will enable music-dealers and
musicians to make their own music-rolls
for use in pianoclas, angeluses, wolians, and
other mechanieal musical instruments, it be-
ing simply necessary in order to produce
musie-rolls with my novel puneh for a person
having a slight knowledge of the theory of
mausic to place before him the score of a piece
of musie which it is desired to play upon a
mechanical instrument and then to punch in
one or more strips of any suitable material—
aspaper, glazed linen or cotton or thin metal—
the openings necessary to produce the de-
sired result, music-rolls produced by my novel
punch being for all practical purposes iden-
tical with and in some respects superior to
music-rolls now in use, and which are, more-
over, 80 expensive to produce as to make it
impossible for musicians or even for music-
dealerstoproduce them. Inordertoovercome
thisseriousobjection to the common use of me-
chanical musical instruments—z. e., the cost
of the music-rolls—and make it quite practi-
cable for musicians and music-dealers to pro-
duce their own music-rolls, Thave devised the

. novel music-roll punch which I will now de-

scribe, referring by reference characters to
the accompanying drawings, forming part of
this specification, in which—

Figure 1 1is aside elevation of the machlue
complete, Fig. 2, a reverse side. elevation
thereof; Fig. 3, a vertical section; Fig. 4, a
plan view, certain parts being broken away;
Fig. 5, a front elevation; Fig. 6, a vertical
section corresponding substantially with Fig.
3, but showing an operating position of the
parts; Fig. 7, a detail sectional view on the
line 7 7 in Fig. 2, illustrating the construec-
tion of the counting device; and Fig. 8 is a
greatly-exaggerated detail view of one of the
punch-heads and the corresponding lifting-
spring.

A denotes the framework, which may be of
anyordinary or preferred constr uction,and B

‘ block 19.

d strip of paper or other sultable material, the
‘supply of material being wound on a 1011 10;

the ends of which are received in sockets 11
in thé framework. As the material of which
the rolls are made is not of the essence of my
invention and as paper is the material ordi-
narily used, I shall refer to that material only
in this specification. For convenience in
illustration I'have shown but oné supply-roll
i the drawings. It will be perfectly cbvious,
however, that a plurality of supply-rolls may
be used and a plurality of music-rolls made
at the same time by supporting a number of
supply-rollson separate suitable bearingsand
leading the several sheets of paper throuoh
the maehme together or superimposed, the
number depeudm of course, upon the mate-
rial used and the stlenﬂrth of the machine, as

.well as upon the stlength of the operator.

The paper upon roll 10 is centered thereon
and is caused tofeed freely by meansof guides
12, whose hubs 13 are adapted to slide 01i the

_rolls and are locked in place by set-serews 14..

The strip of paper to be operated upon passes
from the supply-roll between tension-rolls
15 and 16,.one.of which-—in the present in-
stance ten‘sion-rdll 15-~is journaled in boxes
17, which are adapted to slide in the frame-
work and are adjusted and retained in posi-

‘tion. by means of serews 18, which pass

through a portion of “the framework., The
strip of paper next passes between upper and
lower blocks 19 and 20.

21 denotes the punches, and 22 a bed- -plate
coacting therewith, the bed-plate being rig-
idly secured to block 20 and the punches
being adapted to slide in openings through
ouude -plates 23, which are rigidly secured to
The punches are provided with
heads 24, having recesses 25, which are en-
gaged by springs 26, the action of whichis to

'Iebam the punches at the raised position.

These springs may be independent, if pre-
ferred, or may all be formed. from a.single
plate of metal having a back 27,by which’ said
plate and the entire set of springs are secured
to & cross-piece 29. by means of screws 28.
The number of punches and springs corre-
sponds with the greatest number of notes in
the compass of any instrument for which mu-
sie-rolls are to be made.

30 denotes a series of pivoted punch se--
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-punches.

-{ion.

2

lectors corresponding in number with the
These selectors I have shown as
bell-erank levers in shape, although that is
by no means an essential feature of construe-
Tt is essential, however, to the sim-
plicity of my machine and the ease with which
it is utilized for the purpose described that
the selectors shall be pivoted and each-have
an integral arm adapted to be laid on or re-
moved from contact with the head of ifs re-

spective punch 21, and preferably another:
arm by means of which the selector may be

turned on its pivot to moveit into-or out of op-
erative position. These selectorsare adapted
to be oscillated on a cross-rod 31 and to rest

when.out of operative position on a cross-rod:

32, InFig. 5thepunch:-selectorsar eallshown

- a§ otit 6f- operatlve position, and in Figs. 3; 4,

20

and 6theyareshown as partlyin and par tly out

of operative position, as during the operation |

of making amusic-roll. Theseselectorslienor-
nially out of operative position—that is, out

"~ of-éengagement with the punches and restmcr

25

on ¢ross:rod.-32. - They are retained in aline-
ment by means of sleeves 39 on cross-rod 31;
which lie between the end selectors and the

-frameéwork -and are placed in operative posi-
- tioh- by simply tarning thém on rod 31 and
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placing them in engagément with the -heads
of the punches. - In practice these punch-se-

spond with the notes it is required to pro-
duce=—that is; they may be marked to corre-
spond with the letters ¢f the musical scale or
a portion of them may be made white and a

-portion black to correspond with:the white

and black notes of the keyboard of a musi-
cal instrument. The punech-selectors.that
may be in operative position at.anytime are

.operated..and ~eaused to actuate the corre-

sponding punches in making a musie-roll by
means of an operating-rodi33, which is ear-
ried by arms 34, extendingfrom a rock-shaft
35, which is ,]ourndled Ang the framework and
is prov1ded with a-hand:lever 36, by which it
ig-ogcillated to.cause thé selectors that have
been placed in operative position to press

" down the corresponding. punches, as will be
" more fully explained. ~The operating-rod is

50
55

60

retained at its normal or irioperative position
by means of a spring 37, one end of which is
attached to the framework and the other to

-a:pin 38, exténding from the hub of hand-le-

ver-30, bhe upwald movement of said lever
being. stopped against the power of the spring
in ahy suitable ,ma‘nner, as by.a pin 40, which
is-engaged by pin 38. Operating-rod 33 is
locked in arms 34, and said arms:are locked
to theé rock-shaft in anysuitable manner, as
by set-screws 41.

The strip of paper is drawn from the sip-.

ply-roll through the tension-rolls and under

- thé punches by means of feed-rolls 42 and 45,

65

one of which-—in the present instance foed-
roll 43—is journaled, in boxes 44, which are
niovable in the framework and are locked in

position aftér adjustment by means of serews

-ing the counting-disk.

€55,268

45. The. music-roll as completed is wound
upon a roll 46, journaled in sockets 47 in the
framework. This winding-roll is provided
with guides 12, whose hubs 13" are locked to
the roll by means of set-screws 14’ in the same
manner as the guides npon the supply-roll.

The Winding-‘roll may be operated in anysuit-
able manner, as by a weight (not shown) at-
tached to a cord 48, which passes over a pul-
ley 49 on the end of the winding-roll, the lat-
ter passing through the sockets and extend-
ing outward from the framework. - Feed-roll
43 receives motion fromfeed-roll 42 by means
of gear-wheels 50 on said rolls outside of the
framework. Feed-roll 42 is driven by means
of apawlb5l,engagingaratchet-wheel 52,fixed

to said roll, said pawl being carried by ahand-

lever 53, which i is adapted tooscillate on the.
same Axis as that of the roll.

54 denotes a spring whose-action is to re-
tain the pawl in engagement with the teeth
of .the ratchét, and 55 a spring whose action,,
is to retain hand-lever 53 in the retracted po-
sition, said hand-lever being stopped. in its
retnacted position in any smtable manner, as

' byengagement withtheend of the rock-shaft,

(see Flty 2,) and at the other extreme of its
movement bV engagement with cross-rod 31,

I order that the- operatm may tell at a
glance at any time just how many actuations

‘_of a punch have been made in a measure or

in punching a long note, I have provided a

:counting-disk 57, carrying a pointer 58, which
-operates sin oonnection with the mtchet-'wheel.

The counting-disk is free to be turned on the

vhub 59 of the ratchet-wheel, but is held in
;any position in which it may be placed, so as
‘to normally turn with the ratchet-wheel, by

means of a frietion-washer 60, carried by the
reduced end 65 of the driving feed-roll.

61 is a handpiece for'convenience in turn-
In practice gradua-
tions are conveniently placed for counting.
For example, in Fig. 4 I have shown gradua-
tions upon the periphery of the counting-disk,

‘these graduations being in practice provided
In starting .

with: corresponding numerals.
upon a-measure or upon a note. the counting-
disk is turned by means of the handpiece and

-the pointer is caunsed to register with the tooth

of the ratehet-wheel with which the pawlisin
engagement. ~Asthe feed-ratchet igactuated
inpunching notes the counting-disk will move
with it-and the graduations and numerals
upon its peripliery will indicate the number

‘of actuations of the feed-ratchet since the

pointer was set—. e., the number of punehes
made in a measure or in punching anote. As

:soon as the measure or note is finished the

counting-disk is oscillated again by means of

.the handpiece to cause the pointer to again
register with the tooth of the ratchet-wheel
.which is engaged by the pawl, it being un-

derstood that while the friction-washer holds
the counting-disk firmly in position and pre-
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“which extends thlourrh aud slle'htly beyond
_the framework. :
“leéétors may be marked in any way to corre- |
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vents it from being moved in use it pefniits
it to be moved freely by the operator.

In order to provide for making rolls for
instruments requiring different widths of
rolls, I reduce the ends 65 of both the tension-
rolls and the feed-rolls, as is ¢learly shown'in
Figs. 4 and 5, and provide sliding eollars 62
on the reduced endsof rolls 15and 42. These
collars are provided with reduced portions 63,
whose diameters correspond with the diame-
ters of the rolls proper, and said collars are
locked in place on the reduced ends by set-

serews 64. Forthenarrowest width of musie-

rolls the collars are set up-close to the ends
of the rolls proper.
the collars are moved outward away from the
ends of the rolls proper, as in Fig. 4, the col-
lars being adjusted in each instance so that
the edges of the strip of paper will rest upon
reduced portions 63 and against the shoulders
at the ends of said reduced portions. The
eorrespondmﬂ roll in each pair is made short
enough to lie between the collars at then

For wider music-rolls

‘example, in produeing alegato effect a note

may be suspended for two punches and then
resumed without losing continnous effect:. In
order to produce a staccato effect, there must
be an actual space—that is, solid paper—Dbe-
tween the notes. This effect may be pro-
duced by simply using one or two only of the
allotted number of punches to each-note or by
robbing each note of one or more punches,
thus stopping a given tone before the sound-
ing of the succeeding tone.
of round punches for producing the openings

in musie-rolls enables a skilled musician to

change the effects to an almost unlimited ex-
tent, as his fancy may suggest—in fact, to

produce almost all of the effects in interpret-.

ing a ecomposition that could be produced on
anon-mechanicalinstrument,effects, in brief,
which cannot possibly be produced on me-
chanical instruments by any musician, no
matter how skilled, -using ordinary music-
rolls. . It is, as a matter of fact, impossible as
musie-rolls are ordinarily produced to secure

closess adjustment

The operation is as follows: The punches
may of counrse be of any required diameter;
but for making music-rolls for the ordinary
mechanical nusical instruments—q.¢:; piano=
las, angeluses, and @olians—as at present

made they are one-tenth of an inch in diame-

ter. Thenecessary feeding movement mustbe
one-half the diameter of the punches; other-
wise it would be impossible to produce mu-
sie-rolls that would cause one keyto be re-
leased at the instant another was depressed,
as is necessary in order to produce a legato
effect in rendering a piece of music. The
numberof teeth, therefore, in the feed-ratehet
must correspond with the number of twen-
tieths of an inch in the periphery of the driv-
ing feed-roll. The note of least value in a

piece of music is taken as the unit and may-

beproduced by one orany nnmber of punches,
but preferably by one punch. For example,
taking a sixfy-fourth notle as the unit and al-
lowingone punch for each sixty-fourth note, a
thirty-second note would require two punches,
a'sixteenth note four punches, an eighth note
eight punches,a quarter-note sixteen punches,
a half-note thirty-two punches, and a whole
note sixty-four punches.. For a moderately-
fast piece, in which a thirty-second note was
the note of least value, a whole note might be
made by thirty-two punches,and ina very fast
piece,in whichnonotesoflessvalue than asix-
teenth note would berequired,the whole notes
might be made by sixteen punches. It willof

course be understood that in music-rolls made:

by my novel punch the continuous openings
for long notes will not be straight sided, but
will clearly indicate that they are cut by suc-
cessive operations of a round punch. These
slightly-irregnlar edges of the openings are
under no circumstances a disadvantage and
are under certain cirecumstances, in the hands
of skilled musicians, a positive advantage in
producing delicate. effects in shading.

~For-

the effects--which-I produce with-musie-rolls
made by my novel punch.’
be made in punching; the operator places tis-

sue-paper over the p01 tion of the strip which.
has been incorrectly punched aud then; start--
ing at the end of the correct portion, punehes

it over again.

The mechamcal act of punching the open-
ings will be readily understood from the de-
scriptiou already given. Instarting 4 meas-

ure the operator places all of the punch-selec-:

tors corresponding with notes to be sounded

in operative position and then manipulates:

the operating-rod by means of the rock-shaft
and hand-lever. After each actuation of
punches and their return to their normal ele-
vated positions, the hand-lever 53 is operated
to actuate the feed.

longer are turned out of operative position

)

In fact, the use.

Should a mistake:

Then the selectors corre-.
sponding to notes not required to be sounded:

70

75

8o

85

go

95

I00

105

I10

and selectors corresponding to new notes that -

are required to be sounded are turned into:
The  operation of . the:
counting-disk has already been fully de-

operative position.

seribed. Its use will be apparent when it is

taken into consideration that sixty-four or.

even more actuations of a punch may be re-

quired to punch an opening in the strip that-
will cause the instrument upon which the:

completed rollis used to produce a whole note.

It is of course of no consequence so far as the

operation of the machine is concerned how

many punches are caused to operate by each:
So far. as.
operating the machine in the ordinary sense.
is concerned but slight knowledge of music.
is required, it being simply necessary that-

actuation of the operating-rod.

the operator know the value of notes, that

he watch the count made by the countmw-,

disk, and that he have the very slight teeh-
nical skill required  to place seleetors out of
operative position when the punches corre-
sponding therewith have-given to the notes

their full value-and to place new selectors in.
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operative position the instant new notes are
required to be sounded. In brief, then, any
person skilled or unskilled as a musieian ean
produce music-rolls that .are approximately

correct by means of my novel machine and’
without the use of a previously-prepared pat- -

tern or master-sheet. Inthehandsofaskilled
musician, however, who- thoroughly enters
into the spirit of the composer, music-rolls
may-be produced which will cause a mechan-
icalinstrument to play the musicinafarmore
expressive and satisfactory manner, 8o faras
fine shadingis concerned, than is possible with
the: ordmary music-rolls of commerce.

Having thus described my invention, T-

claim—-

1. Inadeviceof the character described the-
- combination ‘with a series of punches, guides-

therefor, a bed-plate and springs for holding
the punches in the raised position, of a series

‘of pivoted punch-selectors corresponding with

the punches and adapted to be moved into
and out of engagement with the punches, and
free to be left indefinitely in either position,
an operating-rod adapted to engage said se-

- lectors when in operative position and means

30
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for actuating the operating-rod whereby the

punches corresponding to the selectors in op-.

erative position are caused to act.
2. Inadeviceof the character described the
combination with a series of punches, of a-cor-

responding series of pivoted punch-selectors
adapted to bemoved into and out of engage--

ment with the punches.and free to be left in-

definitely in either position, and means for:

simultaneously actuating the selectors when
in operative position whereby the correspond-
1ng punches are caused to act..

- 3. Inadevice of the character described the

combipation with a seriesof punches, of a cor- |
responding series of plvoted punch- selectors, :
each free to.remain in either one of two posi-

tions, means for simultaneously actuating the

gelectors whenin operative position, and feed-
ing ‘mechanism whereby the strip to be acted :

upon is drawn nnder the punches Wlth uni-
form actuations.

-4, Inadevice of the character described the-
combination with a series of punches, a se-
ries of pivoted punch-selectors corresponding
therewith, each of said selectors being free'to

remain in operative or inoperative position,

and means for actuating said selectors when
in operative position, of feed-rolls geared-to--
gether:and a pawl-ratchet and hand-lever for

actuating-one of said feed-rolls.
5. Inadevice of the character described the

‘combination with a series of punches one-
tenth of an inch. in diameter, corresponding:

pivoted punch-selectors, each free to remain

in either one of two positions, and means for

simultaneously actuating the operating-selec-

tors 'when in operative position, of feed-rolls:
and a‘ratchet-wheel, hand-lever and pawl for:
actuating one of the feed-rolls, the number of :
teeth in the ratehet-wheel corresponding with
the number of- twentieths of an inch in the:

“periphery of the operative feed-roll so that’

the strip to be acted upon will be moved a dis-
tance corresponding toone-half the diameter
of the punches at each actuation of the feed-
ratehet.

6. Inadevice of the characterdescribed the
combination with a series of round punches,
of a corresponding seriesof pivoted punch-

selectors adapted to be placed into and out of

engagement with the punches,; means for si-
multaneously actuating the selectors in oper-
ative position, and feeding mechanism which
carries the strip forward at each actuation a
distancecorresponding to one-half the diame-
ter of the punches, each of said selectors be-

76
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ing free toremain in operative or moperative

position.

7. Inadeviceof the character described the
combination with the punches,pivoted punch-
selectors'and operating-rod, of a feed-ratchet,
hand-lever and pawl, acounting-disk adapt-
ed to be rotated lndependent;ly of the feed-
ratchet and a friction-washer engaging the
counting-disk whereby the latter is normally
caused to rotate with the feed-ratchet.

8. Inadeviceof the character described the

combination with the punches,pivoted punch-

selectorsand operating-rod, of a feed-ratchet,

‘lever and pawl; a counting-disk adapted to-

rotate on the hub of the feed-ratchet.and car-
rying a pointer, and a frletlon-washer carried
by the shaft-and engaging the counting-disk
go that the latter is normally caused to rotate
with the feed-ratchet but may be turned back
to cause the pointer to register with the pawl
after the completion of a measure or note.

- 9. -Inadevice of the characterdeseribed the
combination with a seriesof punches, of a se-

ries of pivoted punch-selectors corresponding:

therewith and adapted to be tilted out of en-
gagement. with the punches and to remain so
indefinitely, and -means for simultaneously
actuating the ‘selectors when in engagement
with punches.

10. In a device of the character described
the combination with a series of punches hav-
ing heads 24 and recesses 25 formed in said

heads, of independent springs adapted to en--
gage said recesses to retain the punches at:
‘the raised position, pivoted punch-selectors

adapted to engage heads 24 and tobe thrown
out of engagement and left so, and an oper-
ating-rod which is adapted to engage simul-
taneously all selectors in engagement with

| punches whereby said punches are operated.

11. In a device of the character described
the-combination with a series of punches and
independent springs therefor, of a series of
bell-crank pivoted punch-selectors adapted to
engage the punches, a rest for said selectors
when' out of operative position, and means
for simultaneously actuating the selectors-in
operative position, each of said selectors be-

ing free: to remain ln operatlve or 1noperat1ve

position.
12. In a device of the character. descrlbed

| the combination with a series of punches, a
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corresponding series of plvoted punch - se-
lectors adapted to engage or disengage the
punches and to remain in either of such posi-
tions, and an operating-rod adapted to engage
the selectors in en Gadement with punehea of
feeding mechanism Whlch at each actuation,
carries ’ohe strip being acted upon forward a
distance equal to one- hdlf the diameter of the
punches.

13. In a device of the chamctel described
the combination with a series of punches, cor-
responding pivoted punch-selectors, and an
operating-rod adapted to engage selectors in
operative position, of feedlntr mechamsm for
the strip to be acted upon and a pointer and
counting-disk, substantially as deseribed and
shown, for 1nd1ca,t1ng punches made in a
measure or upon a note.

14. In a device of the eharacter described "

the combination with a series of punches, cor-
responding pivoted punch-selectors, each free .

to remain in either one of two positions, and
an operating-rod adapted to engage selectors
that -are in operatwe position, of feeding
mechanism for the strip to be acted upon and

[

25

a winding-roll for the completed music-roll. .

* 15, In a device of the character described
the combination with a series of punches, cor-
responding pivoted punch-selectors, and an
operating-rod, of feeding mechanism for the
strip to be acted upon, a wmdmfr-roll for the
completed musie-roll, and eountmw mechan-
ism actuated from the feeding meeha,msm for
indieating the number of punches madefor a
measure or note.

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

) PAUL NORWOOD.

Witnesses:
FRED. M. DREW,
CHAS. E. REMER.
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