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TED STATES PATENT OFFICE. 
PAUL B. KLUGH, OF CHICAGO, ILLINOIS, ASSIGNOR. To THE CABLE covPANY, OF 

CHICAGO, ILLINOIS, A CORPORATION OF ILLINOIs. 

METHOD OF MARKING AND PERFORATING SHEETs. 
1,310,420. 

To all whom it may concern: - 
Beit known that I, PAUL B. KLUGH, a 

citizen of the United States, residing at Chi 
cago, in the county of Cook and State of 
Illinois, have invented new and useful Im 
provements in Methods of Marking and Per 
forating Sheets, of which the following is a 
full, clear, concise, and exact description, 
reference being had to the accompanying 
drawing, forming a part of this specifica 
My invention relates to a method of mark 

ing and perforating sheets, and more specifi 
cally to the making of master-sheets for use 
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in automatic perforating-machines for mak 
ing music-rolls for automatic musical instru 
One of the objects of my invention is to 

provide a method of marking and perforat 
ing these sheets which shall be simple and 
direct and which can be used in the prepara 
tion of what are known as 'hand-played 
music-rolls,” that is, music-rolls which will 
reproduce a selection according to the 
player's interpretation, rather than in strict 

Further objects will appear from the de 
tailed description to follow and the append 
ed claims. . . . . 

In the drawings, in which I have illus 
trated apparatus for carrying out my 
method, - 

Figure 1 is a vertical section, showing part 
of a musical instrument, such as a grand 
piano, and showing also a recording-device, 
operatively connected with the musical in 
strument, for making a record on a master 
sheet of a musical selection as it is being 
played; l, . " . . 

Fig. 2 is a vertical section, showing an 
automatic perforating-machine, controlled 

45 

50. 

by a perforated master-sheet, for use in 
making perforated note-sheets; " . . . . 

Fig. 3 is a face-view of a part of a master 
sheet, made according to my invention, 
showing, in full lines, the marks made by the 
recording-device and showing, in dotted 
lines, the outlines of the perforations which 
are to be made in the master-sheet to corre 
spond to the markings; i. 

Fig. 4 is a face-view of the master-sheet, 
showing, in full lines, the perforations made 
to correspond to the recorded markings, and showing in dotted lines, the extent of the 

specification of Letters Patent. Patented July 22, 1919. 
Application filed March 10, 1915. Serial No. 13,516. 

corresponding recorded markings, and show 
ing also, in section, certain of the reader 
fingers which have dropped into the perfo 
rations in the master-sheet, and showing 
also, in section, the spurs on the feed-wheel 
of the automatic perforating-machine. 

In carrying out my method, the master 
sheet is placed in position in the recording 
device, which is so connected with a musical 
instrument that, when a selection is played 
on the musical instrument, a record will be 
automatically marked on the master-sheet, 
-showing what notes were sounded and the 
: duration of the notes. The master-sheet is 
then removed from the recording-machine 
and perforated in any suitable manner (as by a hand-punch or perforating-machine) in 
substantial correspondence with the mark 
lings made by the recording-device. 
master-sheet is then placed in position in an 

The 

automatic perforating-machine to control 
'the operation of the punches which make 
the perforations in the note-sheets. 

Referring now to the drawings in detail, 
and first to the musical instrument and re 
cording-device shown in Fig. 1, a musical 

- instrument (indicated in general by 10), 
which may be a grand piano and which has 
the usual black and white keys 11 and 12, 
has suitably supported thereon a recording 
device (indicated in general by 13), com 
prising a frame 15 supported on the instru 
ment 10 by means of legs 16 and 17, a platen 
18 for supporting the master-sheet, and a 
pair of feed-rolls 19 and 20 for causing the 
master-sheet to travel over the platen 18. 

: Supported on the frame 15, are a pair of 
standards 21, each having a pair of hori 
Zontal arms 22 and 23 for supporting cross 
bars 24 and 25, respectively, having guide 
openings 26 and 27, respectively, in which 

- are slidably mounted the marking-devices 
28, which are provided with marking-points 
29 for engaging the master-sheet as it travels 
beneath them. Coil-springs 30 surround the 

- marking-devices 28 above the bar 25 and en 
gage nuts 31, threaded on the upper end of 
the marking-devices, to hold the marking 
devices normally in raised position out of en 
gagement with the master-sheet. The up 
per ends of the marking-devices 28 are lo 
cated directly beneath horizontal arms 32 of 
'bell-crank-levers 33, which are pivotally 
mounted on a shaft 34, which extends trans 
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versely of the marking-device and is mount 
ed in vertical extensions 35 of the standards 
21. Connected to the vertical arms 36 of the ". . . . . . . . 

In practice, the master-sheet may travel bell-crank-levers 33, are cords 37, which ex 
tend through openings 38 in a guide-plate 
39 mounted on horizontal arms 40 extending 
from the standards 21. The cords 37 extend 
farther, through guide openings 41 in a 
guide-plate 42, which is adjustably mounted 
on a plate 43, extending across the front of 
the recording-device, by means of screws 44 
extending through slots 45 in the plate 42. 
The ends of the cords 37 are secured to 
screw-eyes 46 and 47, which are screwed into 
the keys 11 and 12. - 
The use and operation of the recording 

device is as follows: A master-sheet 50 is 
placed in position upon the platen 18 and in 
position to be engaged by the feed-rolls 19 
and 20. The feed-rolls 19 and 20 are then 
set in operation to cause the master-sheet to 
travel over the platen, beneath the marking 
points 29, and, at the same time, a selection 
is played on the musical instrument. The 
depression of the various keys 11 and 12 of 
the musical instrument will cause corre 
sponding marking-devices 28 to be depressed 
to bring the marking-points 29 into engage 
ment with the master-sheet, through the in 

30. strumentality of the bell-crank-levers 33 
and the cords 37. The extent of the record 
ed markings will correspond exactly to the 
duration of the corresponding notes. These 
markings are shown at 51 in Figs. 3 and 4. 

35. Either before or after the record has been 
made on the master-sheet, as above de 
scribed, the master-sheet is provided with 

verse markings being equal to the feed-step 
of the step-feed-device of an automatic per 
forating machine, which the master-sheet is 
to control. The transverse markings 52 are 
for use as a guide in punching the master 
sheet after it has been marked, so that the 
ends of the perforations in the master-sheet, 
can be properly located with respect to the reader-fingers of the perforating-machine, 
with which the master-sheet is to be used. 
Either before or after the record is made on 
the master-sheet, it is also provided with a 
series of holes 53 and 54 on its opposite edges 
for engagement with the spurs of the feed 
wheels of the automatic perforating-ma 
chine. After the record has been made on 
the master-sheet, as above described, it is perforated in substantial correspondence 
with the recorded markings, with this slight 
variation, however, that the perforations, in 
stead of being exactly co-extensive with the 
recorded markings, are made so that their 
front ends coincide with those transverse markings. 52 which arénesigst the 3rds 

... the recorded Yarkings 51, this variatin, 
(it 

. A series of punches 61 - 
ed in openings 62 and 63 in the platen 56 and 
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however, is so slight that it will be imper 
ceptible to the ear when the note-sheets, pre 
pared from the master-sheets, are played. 

about six inches per second, and the trans 
verse marks on the master sheet may be 
placed about of an inch apart, in which 
case, the distance between the transverse 
markings will correspond to of a second. 
With such a spacing of the transverse mark 
ings, the front end of the recorded mark on 
the record-sheet can never be more than 
of an inch distant from one of the trans 
Verse markings 52, so that the variation of 
the front end of a perforation from the end 
of a recorded mark should never be more 
than would correspond to is of a second 
in the time of playing the selection. By 
this method of making master-sheets, the 
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80 

individuality of the performer is brought 
Out, that is, the perforated master-sheet will 
correspond to the player's interpretation of 
the selection, rather than to the music as it is 
Written. Thus, in Figs. 3 and 4, the music, 

85 

as Written, may indicate that the notes, cor-o- 
responding to the markings 51 shown, are 
to be sounded simultaneously and are to be 

90 

of equal duration. As it was actually 
played, however, the record shows that cer 
tain of the notes were sounded before others, 
and the sheet is punched to correspond to 
this marking. 

After the master-sheet has been perfo 
lated, as above described, it is placed in a 
suitable automatic perforating - machine 
(such as that shown in Fig. 2) which com 
prises a frame 55, on which is supported a 

transverse markings 52, as shown in Figs. 3 
and 4, the distance between adjacent trans 

platen 56 and in which are mounted a pair 
of feed-rolls 57 and 58 for causing the note 
sheets to travel over the platen 56. A feed 
wheel-59, for the master-sheet, is also mount 
ed in the frame 55 and is provided with 
Spurs 60 for engagement with the openings 
53 and 54 of the master-sheet 50, as shown in 
Fig. 4. 

are slidably mount 

guide-plate 64, respectively. The upper ends 
of these punches are positioned to extend 
into openings 65 in a die-plate 66, located 
above the platen 56. A cross-bar 67 is 
mounted for vertical sliding movement in 
the frame 55 and is driven from the shaft 
.68 by means of a crank 69 and connecting 
rod 70. Mounted on the cross-bar 67, is a . 
transverse rod 71, on which are pivotally 
mounted a series of punch-controlling-de 
vices (indicated in general at 72), each.com 
prising a horizontal arm 73, provided with a 

95 
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15 
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reader-finger. 74 positioned in the line of . 
travel of the perforations in the master 
sheet, and a vertical arm 75 which engages 
the low rendt the pinchis 81, when the leader-finger f4 drops inte an opening in 

25 



the master-sheet. Each of the punch-con 
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the master-sheet and note-sheet reader-fingers 74 and punches 

35 

40 

45 

50 

55 

60 

bar 67. . . . . . . . 
The operation of th 

ter-sheet and music-si 
the rathet-wheels are ad 

blank note-sheets 86 are placed in pos 
be engaged by the feed-rolls 57 and 58 

1,310,420 

trolling-devices 72 is provided with a spring 
75° to normally hold the reader-finger 74 in 
engagement with the master-sheet 50. Means 
are provided for withdrawing such of the 
reader-fingers 74 as have dropped into per 
forations in the master-sheet, comprising a 
yoke 76, extending in front of the arms 75 
and secured to a slidably mounted cross-bar 
77. This cross-bar is actuated by means of a 

within an opening lever 78, which engages 
79 in the cross-bar and is pivotally mounted 
at 80 on the cross-bar 

olds the lever 78 in engagement with the cam'81. Suitable step 
by-step feed-mechanisms are provided for 
the note-sheet and master-sheet, comprising 
ratchet-wheels 82 and 83 actuated by any 
suitable mechanism (not 
mechanism is provided for withdraw 
punches 61 after they have been operated, 

sm (not sh 

xtending above including a cross-bar 84, : . . .'; . .''. ' ' ...'", 

61, the cross lugs. 85 secured to the pui 
bar 84 being mounted to move 

84 is so timed, with respect to 
of the ratchet-wheels 82. 

withdrawn from engagement with the mas 
ic-sheet, respectively, when 

vanced to feed the 
perforating 

master-sheet 50 is placed in position in the 
machine, with the spurs 60 engaging the open 
ings 53 and 54 in the mas 

machine is then put in operation to caus 
the master-sheet and note-sheets to bead 
vanced, and the cross-bar 67 to be recipro 
cated vertically. The reader-fingers. 74 will 
ride on the master-sheet 50 until an-opening 
87 in the master-sheet comes into position 
beneath a reader-finger. As long as the 
reader-fingers, 74 ride on top of the master 
sheet, the reciprocation of the cross-bar 67. 
will not cause the operation of any of the 
punches 61, as the arms 75 will not be in po 
sition to engage the punches. When, how 
ever, a reader-finger 74 drops into an open 
ing in the master-sheet, the corresponding 
arm 75 will move into position beneath one 
of the punches 61, and the subsequent recip 
rocation of the cross-bar 67 will cause the 
corresponding punch 61 to be raised to make 
perforations in the note-sheet 86. 
A further operation of the machine will 

The lever 78 is 
actuated by means of a cam 81 mounted on 
the shaft 68 and engaging the lower end of 
the lever. A spring 81. 

h). Suitable hdrawing the 

itable perforated 

f-sheet, and the 
in position to . 

3 

result in a withdrawal of the reader-finger 
74 from the opening in the master-sheet and 
the withdrawal of the corresponding punch 
61 from the punch-holes in the note-sheets, 
after which the feed-mechanisms for the 
master-sheet and note-sheets will be ad 
vanced a step. 
As previously set forth, the perforations 

87 in the master-sheet are so cut that, when 
the master-sheet is placed in position in the 
perforating-machine with the spurs' 60 in 
engagement with the openings 53 and 54, the 
ends of the perforations 87 will be properly 
positioned with respect to the reader-fingers 
74, that is, the perforations will either per 
mit the reader-fingers to enter freely, or the 
master-sheet will completely block the path 
of the reader-finger. . . . 

* While, in some of the claims, certain steps 
of the method (such as the making of the 
record on the master-sheet and the placing 
of the transverse lines on the master-sheet) 
are recited in a certain order; it is obvious 
that the steps of the method need not be car 
ried out in the order in which they are re 
cited, as the transverse marks can be placed 
on the master-sheet either before or after the 
record is made. . . . . . . 

Having thus described my invention what 
I claim as new and desire to secure by Let 
ters Patent is:- v. . . . 

1. A method of making a master-sheet 
for use in an automatic step-feed perforat 
ing-machine, which method comprises mark 
ing on the master-sheet blank a record of a 
musical selection as it is being played on a 
musical instrument, and perforating said 
master-sheet blankin substantial correspond 
ence with said marking but to conform to 
the step-feed of the perforating-machine. 

. A method of making a master-sheet for 
e in an automatic step-feed perforating 

machine, which method comprises placing a 
master-sheet blank in position to be oper 
lated on by a device which will automatically 
mark a record of a musical selection as it is 
being played on a musical instrument, play 
ing a selection: on a musical instrument to 
cause a record to be marked on said master 
sheet blank, and perforating said master 
sheet blank in substantial correspondence 
with said marking but to conform to the step-feed of the perforating-machine. 

3. A method of making a perforated note 
sheet, comprising placing a master-sheet 
blank in position to be operated on by a de 
vice which will automatically mark a record 
of a musical selection as it is being played 
on a musical instrument, playing a selection 
on a musical instrument to cause a record 
to be marked on Said master-sheet blank, 
perforating said master-sheet blank in sub 
stantial correspondence with said marking 
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but to conform to the step-feed of an auto 
matic perforating-machine, placing, said 
master-sheet in position to control the opera 
tion of an automatic step-feed perforating 
machine, and operating said perforating-ma 
chine to cause it to make perforations in the 
note-sheet. - 

4. A method of making a master-sheet 
for use in an automatic perforating-machine 
having a step-by-step feed, which method 
comprises placing a series of transverse 
markings on the master-sheet blank spaced 

5 

20 

25 

30 

to correspond to the feed-step of the step 
feed, placing on said mastersheet blanklon gitudinal marks corresponding in length to 
the duration of the notes of a musical selec 
tion as it is being played on a musical instru 
ment, and making longitudinal perforations 
on said master-sheet blank, one of the ends 
of which perforations coincides with those 
transverse markings nearest one of the ends 
of the longitudinal markings. . . 

5. A method of making a inister-sheet for 
use in an automatic step-feed perforating 
machine, which method comprises placing a 
master-sheet blank in position to be operated 
on by a device which will automatically 
mark on said master-sheet blank a record of 
a musical selection as it is being played on 
a musical instrument, said record compris 
ing longitudinal markings the length of 
which corresponds to the time the respective 
notes are held, playing a selection on a musi 

35 

40 

45 

50 

cal instrument to cause a record to be marked 
on said master-sheet blank, and perforating 
said master-sheet blank so that the front 
ends of the perforations coincide substan 
tially with the front ends of the markings, 
but so that the perforations conform to the 
step-feed of the perforating-machine. 

6. A method of making a master-sheet for 
use in an automatic step-feed perforating 
machine, which method comprises marking 
on the master-sheet blank a record of a musi 
cal selection as it is being played on a musi 
cal instrument, which record comprises lon 
gitudinal markings the extent of which cor 
responds to the time the respective notes are 
held, and perforating said master-sheet 
blank so that the front ends of the perfora 

Washington, D. C." 
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tions coincide substantially with the front 
ends of the markings but so that the perfora 
tions conform to the step-feed of the per 
forating-machine. . . . . . . 

7. Amethod of making a perforated note 
sheet, comprising placing a master-sheet 
blank in position to be operated on by a de 
vice which will automatically mark on said 
master-sheet blank a record of a musical 
selection as it is being played on a musical 
instrument, said record comprising longi 
tudinal markings the length of which corre 
sponds to the time the respective notes are 
held, playing a selection on a musical instru 
ment to cause a record to be marked on said 
master-sheet blank, perforating said master 
sheet blank so that the front ends of the per 
forations, coincide substantially with the 
front ends of said markings but to conform 
to the step-feed of an automatic perforating 
machine, and operating said perforating 
machine to cause it to make perforations in 
the note-sheet. . . . . . . . . . . . . . 

8. A method of making a master sheet for 
use in an automatic perforating-machine 
having a step-by-step feed, which method 
comprises placing a series of transverse 
markings on the master-sheet blankspaced 
to correspond to the feed-step of the step 
feed, placing said master-sheet blankin posi 
tion to be operated on by a machine which 
will automatically make longitudinal marks 
thereon corresponding in length to the dura 
tion of the notes of a musical selection as it 
is being played on a musical instrument, 
playing a selection on a musical instrument 
to cause a record to be marked on said mas 
ter-sheet blank, and making longitudinal 
perforations in said master-sheet-blank, the 
front ends of which coincide with those 
transverse markings nearest the front ends 
of the longitudinal markings. 
In witness whereof, I have hereunto sub 

scribed my name in the presence of two wit 
nesses. . . . . . . 

PAUL B. KLUGH. 
Witnesses: ' ' ' ' , , 

J. B. HECKLER, 
J. CLARKE HAGEY. 
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