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My present invention relates to improve 
ments in perforating machines and the like 
including machines for making perforated 
music-rolls from the playing of a piano, or 

is gain or the like by an artist or for making 
copies from an already perforated master 
record. My invention also includes what I 
believe to be a new mechanical movement 
adapted to various other uses. In music 

10 roll perforating machines, especially dupli 
cating machines for making copies from a 
master, the usual construction generally re 
quires that the punches operate at fixed in 
tervals irrespective of the exact way the 

15 artist recorded the master record. My in 
vention avoids this and produces copies 
which are substantially exact duplicates of 
the master record as played by the artist. 
The new mechanical embodiment by which 
I operate the punches is especially quick, 
sensitive and powerful. The machine feeds 
the master record and the copies continuously 
except for the interval in each operation of 
the intermittently operated punches when 
said punch or punches are actually entered in 
the copy or copies, and for this interval said 
feed is arrested. The length of the interval 
of feed of the sheets between successive cuts 
by a punch or punches is adjustable so as to 
vary the distance between or the extent of 
overlap of successive cuttings in forming 
slots. The selectors which follow the master 
record for controlling the operation of the 
punches embody a construction which lim 
proves the accuracy of their control. These 
being some of the objects and advantages of 
my invention, of which others will be evi 
dent, especially to those skilled in the art, 
from the following description in connection 
with the drawings. These for greater clarity 
illustrate in more or less diagrammatic form 
my improvements as applied primarily to a 
music-roll perforating and duplicating ma 
chine. 

Fig. 1 is a left side elevation of such a ma 
chine in a preferred embodiment thereof 
within my invention; Fig. 2 is a plan view, 
partly in horizontal section, of said machine; 
Fig. 3 is a fore and aft vertical sectional 
view, partly in elevation, on the line 3-3 

20 

25 

30 

35 

40 

in Fig. 2 looking in the direction of the ar 
rows; Fig. 3 shows parts of a piano usable 
With my machine for recording hand-play 
ing; Fig. 4 is a right side elevation of said 
machine; Figs. 5, 6 and 7 are enlarged per 
spective views of a detail of the machine 
to show the action of one unit of the selector 
and circuit closing mechanism; Figs. 8, 9, 
10 and 11 are enlarged side elevations, partly 
invertical Section, of one of the punch-oper 
ating units to illustrate the cycle of operation 
of said units, all of these punch units in the 
machine being the same so that the illustra 
tion of one applies to all, this being true also 
of the above selector and circuit closing unit ( 
of Figs. 5, 6 and 7; and Fig. 12 is a partial 
plan view of parts bearing the same numerals 
as in Fig. 8. 

I will now describe the improvements con 
stituting my invention in connection with the 
preferred embodiment thereof illustrated in 
the drawings. The general form of the ma 
chine will be readily seen from an inspection 
and comparison of the plan (Fig. 2), the left 
side elevation (Fig. 1), the left side vertical 
section (Fig. 3), and the right side elevation (Fig. 4). 
The frame of the machine consists of the 

right and left side plates or frames 1-1 
(best shown respectively in Figs. 4 and 1) 
rigidly connected by cross-bars 2 (best shown 
in the plan view Fig. 2 and vertical section 
Fig. 3). Cast integrally with said side 
frames 1 are the supporting feet or stand 
ards 3, as are also the vertical extensions 
1-1 at the rear of the machine for sup 
porting the electro-magnets and other parts 
later to be described. 
4 is the main pulley for driving the ma 

chine secured to a short shaft journaled in 9 
the bracket 5 and in the left side frame 1, 
gear wheel 6 (Fig. 1) being also secured on 
said shaft. The following rolls and rotary 
parts are supported in suitable bearings pro 
vided in the side frames 1 or supported there 
by, said rolls and rotary parts and the gear 
ing for driving them being as follows, ap 
propriate designating names being used 
therefor to accord with the function of said 
parts and with the subsequent description. 

55 

6 

7. 

5 

8: 

S. 3 

9 3. 

0. 



0. 

2 5 

3. O 

3 5 

40 

45 

50 

6) 

2 

The toggle roll 7 is driven from the afore 
said drive-pulley gear 6 (Fig. 1) through the 
large gear 7 on the reduced left end of said 
roll. The reduced right end of said roll car'- 
ries a small gear 7 (Fig. 4) which drives 
the large gear 10 rotatably supported on a 
stationary stud 11 (Fig. 2) on the right side 
frame 1 of the machine, said gear 10 carrying 
integrally with it a bevelled gear 10 (Figs. 
2 and 4). Said gear 10 in turn drives shaft 
12 through bevelled gear 12 on said shaft 
which is journaled horizontally at the light 
side frame of the machine on brackets 15. 
The forward end of this shaft has a bevelled 
gear 12 which drives the large bevelled gear 
17, which latter is loose on the reduced end 
of the roll 18 and is held in frictional driv 
ing contact with a fine toothed latchet wheel 
18 by the compression spring 20 held on 
by the adjustable collar 21, said gear 18 
being keyed or otherwise fixed on said re 
duced end of the roll 18. 22 is a pawl on 
the rock shaft 23 adapted, as later described, 
to be rocked into engagement with the ratchet 
wheel 18, whenever rotation of said wheel 
and roll 18 and all the other parts driven 
thereby is to be checked, the bevelled gear 
17 meanwhile rotating in slipping contact 
with the ratchet wheel 189. 
Said “other parts', just referred to, com 

prise the rolls for feeding the master record 
24 (Fig. 3) and the paper sheets 25 that are 
to be perforated from said master. As will 
later appear, both the master 24 and the 
sheets 25 are in continuous motion during 
the operation of the machine except for the 
interruptions caused by the aforesaid locking 
of the ratchet wheel 18 which occurs when 
ever a punch or punches is in operation. 
The master record 24 is, in the first in 

stance, wound up and carried on a spool 26 
adapted to be rotatably supported in any 
well known manner in the position shown in 
Fig. 3 between the side frames of the ma 
chine. The master record 24 is then threaded 
around roll 27 (Fig. 3) and over the selector 
bar 28 and has its free end attached to a take 
up spool (not shown) of any usual or well 
known type adapted to be supported on and 
between the spindles 29-30 (compare Fig. 
2), the spindle 29 having the usual screw 
driver projection 29 to fit a corresponding 
slot in the end of said take-up spool so as 
to drive the spool from the rotation of the 
spindle. - 
Said spindle 29, journaled for free rotation 

in the side frame 1, has a reduced end portion 
29b on which is an adjustable collar 30 to 
compress the coiled spring 31 and thereby 
force the hubbed sprocket wheel 32 (loose 
on the reduced end portion 29) into light 
frictional slip-drive engagement with the ad 
jacent end of the spindle 29. The said 
sprocket wheel32 is driven by the chain 34 
from the sproclet wheel 18° fixed on the re 
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duced end of the roll 18. Thus, the roll 18 
drives the take-up spool through the slip 
connection and thereby keeps a tension on 
the master record, but the actual speed of 
travel of said master is governed by the rolls 
27 and 36 (Fig. 3) between which the master 
passes; also, when the rolls stop, the master 
stops. 
The roll 27 is driven from the gear 18 

which is in mesh with the gear 27 (Fig. 2) 
on the reduced right hand end of the roll 27. 
This, of course, results in driving said roll 
27 whenever the pawl 22 is not in engage 
linent with the ratchet gear 18. As to the 
other roll 36 (Figs. 2 and 4), this is driven 
from roll 27 by a gear 27 (Fig. 2) on the 
latter in mesh with the gear 36 on the for 
le. 

Further, it will be noted that this roll 36 is 
journaled on a pair of arms 38-38 (Figs. 2 
and 3) which in turn are pivoted to a rod 39 
that is supported transversely by the side 
fra lines of the machine. This construction 
permits the roll 36 to be raised out of en 
gagement with the roll 27 in order to thread 
the master record between the roils. The roll. 
36 is preferably provided with the short rub 
her sleeves or bands 40 (Figs. 2 and 3) fixed 
thereon so as better to grip the master record. 
Further, said rolls 27 and 36, of course, ro 
tate oppositely and in the direction of the 
adjacent arrows in Fig. 3. 

IDescribing now the means for supporting 
and feeding the paper 25 which is to be per 
forated by the machine in duplication of 
the perforations in the master record 24, it 
should be remarked that the dotted line 25 
in Fig. 3 is intended to represent either one strip of paper or a plurality of superposed 
strips, the latter being the more usual since 
economy usually requires that many sheets 
be perforated simultaneously and this can 
readily be done with the present machine, 
since the punch-actuating mechanism works 
On a novel principle involving a toggle ac 
tion and is especially powerful. Referring 
lioW to Fig. 3, the Superimposed paper strips 
are passed over the idler roll 41 at the back 
of the machine, thence forwardly on a sup porting, plate 42 under the punch-operating 
mechanism, then between the stripper bar 43 
of the punches 44 and the anvil or die bar 
45, thence the paper strips are pulled for 
Ward supported by the overlapping plates 
46 and 4 and fed between the driving rolls 
18 and 48, and finally passes out to the front 
of the machine over the angular cross-bar 2, 
Said rolls rotating oppositely in the direction 
of the adjacent arrows. It will, of course, 
be understood that the aforesaid supporting 
plates 42, 46, 47 and the bars 43 and 45 are 
suitably supported by the side frames of the 
machine. - - 

It has already been explained how the roll 
18 is driven by the beveled gear 17 acting : 33 
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frictionally against the ratchet wheel i8 
(keyed to said roll) except when the pawl 22 
is in engagement with said ratchet wheel, it 
remains to explain how the other roll 48 
(Fig. 3) is driven by means of the gear 18 
(Figs. 2 and 3) in mesh with the gear 48 
of said to 48. The lower roll 48 is show: 
journaled in parts 49 vertically guided for 
movement in the direction of the upper roll 
yieldingly impelled by the compressio) 
springs 50 acting between the machine frame 
and said parts 49, all in order to grip and 
feed more satisfactorily the superposed paper 
strips between the rolls. 51-51 are adjust 
ing screws working against plates 52 to ad 
just the pressure of the springs 50 on the 
rolls 48. . . . . 

Describing now the selector and circuit 
closing mechanism for. determining the oper 
ation of the punches, the selector bar 28 (Figs. 
1, 2, 3 and 5 to 7) already referred to, over 
which the master record passes is a fixed bar 
Supported by the side frames of the machine 
and has a slot 28 into which the points of 
the selector fingers 53 can drop through the 
perforations in the master. There are as 
many selector units (all alike) as there are 
possible rows of perforations in the naster 
record and a horizontal rod 54 supported by 
the machine frame passes through all of them 
so that every selector can freely pivot up and 
down independently of every other selector. 
Each selector consists of a metal part 55 
shaped as best shown in Fig. 5, etc., and hav 
ing a bearing hole through it for the afore 
said rod 54 on which it pivots. Each selector 
finger 53 (Fig. 5) is made of a piece of round 
wire having a screw-threaded upwardly bent 
end 53 engaging a screw threaded hole in the 
underside of the part 55 so that said finger. 
is supported from said part 55 and at the 
same time can freely swive laterally rela 
tively thereto. The free end of the finger 
consists of a downwardly bent bluntly point 
ed portion 53°. Further, each selector init 
comprises a circuit closing metal finger 56 
affixed to the side of the part 55 with insula 
tion 57 in between so as to be electrically in 
sulated from each other. Each finger. 56 at 
its rear end has a calm-like projection 56* 
against which downwardly bears an individ 
ual leaf spring 58 as shown in Figs. 1, 2 and 
3. Under the free ends of the finger's 58 is a 
horizontal metal contact bar 59 Supported by 
the sides of the machine. Whenever any 
trailing finger 53 resis on the unperforated 
part of the master record, as in Fig. 3, its 
circuit closing finger 56 is held up out of 
contact with the bar 59, but as soon as said 
trailing finger 53 enters fully down into a 
perforation in the master, the finger 56, im 
pelled by its own weight and by the spring 
58, makes contact with the bar 59. 
There is an electro-magnet 60 for each Se 

lector unit electrically connected therewith, 

cuit closing units. 

as indicated in Fig. 3, one pole of the battery 

3 

being connected by a wire 61 with the con 
tact bar 59 and the other pole to one terminal 
of all of the magnets 60 by a wire 62, the other 
terminals of the magnets being connected in 
dividually to the springs 58 by individual 
wires 63 and through said springs to the in 
dividual electrical contact fingers 56. 
The magnets 60, only one of which is shown 

for simplicity in Fig. 3, are mounted in rows 
or tiers on a panel 64 Supported by the paris 
1 of the side frames of the machine. Each 
magnet has a soft iron core and pole-pieces 
60; also a soft iron armature 65 pivotally 
supported at 65° and pivotally connected at 
its other end to a vertical rod 66 whose lower 
end 66 (Fig. 8) is flattened (longitudinally 
relatively to the machine) and is received 
down through a slot 2 (Fig. 12) in the sta 
tionary crossbar 2, as best shown in Figs. 8 
to 10 and in the plan view Fig. 12 to be later 
described. The sides 66 of the rod overhang 
ing said flattened end 66° prevent, the rod 
from dropping through the slot 2 below the 
position shown in Fig.11. A leaf spring 67 
made of a non-magnetic metal or the like is 
attached by one end to the top of the armature 
65 with its free end bearing against the pole 
pieces of the electro-magnet. This spring 
serves the double purpose of quickly and posi 
tively positioning the rod 66 into the posi 
tion shown in Figs. 3 and 8 whenever its mag 
net is de-energized, and also of preventing 
&ny residual magnetism in the pole-pieces 
from causing the armature to retard or pre 
vent said action. From Fig. 3 it will be 
noted that the magnets 60 are each supported 
well away from the panel at the end of a 
non-magnetic spool or spacer 68 so as to in 
crease the leverage of their magnetic pull on 
the armatures 65 which for this purpose are 
hinged adjacent the panel as shown. 
Thus, whenever any magnet 60 is energized 

by the closing of its electrical circuit from the 
dropping of the related selector finger 53 
fully into a perforation in the master record, 
with the resultant contact by its contact fin 
ger 56 with the contact bar 59, then said ener 
gized magnet attracts its armature 65 and 
lifts the end of the rod 66 out of the path of 
the related star wheel 69 (Fig. 3) and ini 
tiates the operation of the related punch 44 
as will now be described. 
There are as many punches 44 and punch 

operating units as there are selector and cir 
Each punch operating 

unit comprises a star wheel 69 rotatably sup. 
ported on a stud, projecting from one arm 
of a bell-crank lever 70 whose pivotal sup 
Port is a rod 71 extending from side to side 
of the machine as a common support for all 
the bell-cranks. The free end of the vertical 
arm of each bell-crank is guided by the sides 
of a saw-cut or groove in the bottom of the 
crossbar 2", the depth of each of said grooves 
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being indicated by the dotted lines 2 in Figs. 
3 and 8 et seq. SEE the angle of each 
bell-crank lever is laterally supported and 
stiffened by the sides of a groove 72 (Fig. 
3) in the cross bar 72, there being a separate 
groove as before for each bell-crank. The 
horizontal arm of each bell-crank overlies 
the bent over head 44° of each punch and 
has its free end guided and stiffened for ver 
fical movement by the sides of a slot in the 
stationary member 73 which in face view 
presents the appearance of a comb due to the 
multiplicity of slots required to accommodate 
the numerous bell-cranks. 74 is a leaf spring, 
One under each punch head 44 to keep the 
punches normally in their up-position and 
also the horizontal arms of the bell-cranks 
in their up-position until stopped by the free 
ends of their vertical arms coming into con 

20 act with the closed ends of the slots 2 in 
the crossbar 2. - 
Each bell-crank has a presser part 75 piv 

oted at 76 to the side of its vertical arm with 
a spring 77 secured to the heel of said part 
und having its free end confined by a pin on 
the bell-crank so that said spring is under 
a tension tending to press the toe of the 
presser part upwardly and to the left in Figs. 
3 and 8 to 11 toward the star wheel 69. The 
cting face of said presser part, that is, its 
face toward the star wheel, has a concave 
portion 75 followed toward the toe by a 
tapering inclined portion 75°. Said taper 
toe portion, under the action of the spring 77 
by engaging one of the rays of the stal 
wheel-for instance, the ray d-tends to ro 
tate said wheel until stopped by another ray 
b of the wheel abutting against the end 66 
of the rod 66, if said rod, as in Figs. 3 or 
S, is in its down position with the related 
electro-magnet 60 de-energized, which means, 
it will be remembered, that the related se 
lector finger 53 is riding on an unperforated 
portion of the master record as in Fig. 5. 
As soon, however, as said selector finger 

drops fully into a perforation in said master, 
as in Fig. 6, the circuit closed by the contact 
of 56 (Fig. 6) with the bar 59 energizing 
said magnet 60, lifts the aforesaid related 
rod 66 into the position shown in Fig. 9, 
so that it no longer stops the star wheel 
which accordingly rotates impelled by the 
presser part 75 until its ray a engages the 
constantly rotating roll 7 as shown in Fig. 
9, and then is forcibly carried around by 
said roll into the position shown in Fig. 10 
and finally into the position shown in Fig.11. 
Considering the radii shown by the dotted 
lines in Fig. 9 of the roll 7 and of the star 
wheel to their point of contact in said Fig. 
9, it will be seen that there is created a pow 
erful toggle action up to the position shown 
in Fig. 10, which asserts itself by rocking 
the bell-crank to the right and downwardly 

65 in Figs. 9 and 10 and thereby powerfully 
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driving the punches through the sheets being 
perforated. 1 
During said down stroke of the punch, it 

will be seen from Fig. 9 that the presser part 
Only aids and does not interfere with the en 
gagement of the roll 7 by the star wheel be 
cause its toe portion 75° is in contact with 
ray d of the star wheel, whereas the suc 
ceeding ray e is out of contact because lo 
cated in the concave portion 75°. Before 
the time indicated in Fig. 11, when the roll 

ceases to drive the star wheel by means of 
the ray a, the ray e has ridden up on the 
toe portion 75 of the presser part which in 
stantly continues the rotation of the star 
wheel until the ray c abuts against the stop 
66 in case the rod 66 shall have been lowered 
meanwhile, due to the de-energizing of the 
related magnet 60 due to the travel of the 
master record as in Fig. 7, causing the se. 
lector finger to begin to ride out of the acting 
perforation up onto the surface of the master 
record which, as shown in Fig. 7, raises the 
contact finger 56 of the bar 59, thereby open 
ing the circuit and de-energizing the afore 
said magnet 60. 
The spring 74 of the given punch 44 returns 

it and the related bell-crank to their normal 
out of operation position (Fig. 8) while the 
roll 7 is driving the star wheel from the po 
sition shown in Fig. 10 to Fig. 11 ready for 
another stroke of the punch as soon as the 
selector drops into another perforation in 
the master record. 

f course, the above operation which takes 
So long to describe takes place in a moment 
of time and results in the single dot perfora 
tion 24 (Fig. 5) in the master record being 
duplicated by a single dot perforation in the 
copy or copies designated by 25 in Fig. 3. 
On the other hand, when a selector 53 drops 
into a perforation in the master which is 
longer than a single dot, the related magnet 
60 remains energized and the stop 66 re 
imains up for the length of the perforation 
so that the presser part in Fig. 11 keeps ro 
tating one ray of the star wheel after another 
into engagement with the toggle roll 7, first 
b, then c, and so on, depending upon the 
length of the perforation, so that the toggle 
action repeatedly operates the related punch 
to form a slot of the same length as the slot 
in the master record 249. 

It has already been stated that the master 
record 24 and the copies 25 travel in a con 
tinuous, that is to say, a non-step-by-step 
fashion between successive punching opera 
tions; and that both are stopped and held sta 
tionary during each punching operation. 
The means for automatically accomplishing 
the latter will now be described. 23 (Figs. 
2 and 3) is a rock shaft journaled in the side 
frames of the machine with its right end ex 
tending beyond the side of the machine, as 
shown in Fig. 2, and being there provided 
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with a pawl 22 loose on the said shaft located 
at the periphery of the ratchet wheel 18°. At 
the side of said pawl is a part 82 (Fig. 4) 
secured to the rock shaft by a set screw 82 
so that the rotary position of said part on 
said shaft is subject to adjustment. 83 is a 
leaf spring secured to the back of the pawl 
with its free end bearing against the pin 82° 
(Fig. 4) on the part 82, said spring normally 
holding said pawl yieldingly against the stop 
pin 82 on the part 82. 84 is a bail attached 
by its arms to the rock shaft 23 so as to im 
part its motion thereto, said bail having its 
cross-piece extending under the free ends of 
the horizontal members of the bell-crank 
levers 70 as shown in Figs. 2 and 3. A tension 
Spiring 85 attached to said bail and to the ma 
chine frame keeps the bail lifted and nor 
mally in contact with the under side of said 
bell-cranks. Fig. 3 shows the position of the 
bail when the entire row of bell-cranks is in 
“up' position. At this time the rotary angu 
lar adjustment of the above described part 
82 relatively to the rock shaft 80 is such that 

5 the toe of the pawl is out of contact with the 
teeth of the ratchet wheel 188. The result, is 
that after the initiation of a punching opera 
tion, the moment the forward ends of one or 
more of the bell-cranks 70 begin to descend 
and before they have gone far enough for 

punches to reach the paper strips 25. 
(Fig. 3), the concurrent slight downward 
motion of the bail 84 Will rotate the shaft, 80 
sufficiently to rock the pawl 81 into locking 
engagement with the ratchet wheel 18 (Fig. 
2) and thereby immediately stop further ro 
tation of said wheel and will arrest further 
movement both of the master record and of 
the sheets being perforated, because these, it 
will be remembered, are driven through said 
Fatchet wheel. The result is that the punch 
ing operation takes place while the sheets are 
tationary and, therefore, no tearing occurs; 

also, the movement of the master record is 
5 stopped so that synchronism or the proper 

relation between the master and the sheets 
being perforated is maintained. The master 
and said sheets do not begin to be redriven 
until the punch or punches 44 have been re 
tracted from the sheets and the bail has re 
sumed its “up' position (Fig. 3) resulting 
in rocking the aforesaid pawl 81 out of en 
gagement with the ratchet wheel 18 which 
immediately resumes rotation, driven fric 
tionally, as heretofore explained, by the con 
stantly rotating beveled gear 17 (Fig.2) and 
in turn driving the master record 24 and the 
copies 25. 

in cutting an elongated perforation or slot, 
it will be seen that the interval that the pawl 
22 is out of locking engagement with the 
ratchet wheel 18 will be the measure of the 
amount of movement of the master 24 and 
of the copy 25 between successive operations 
of the punch-in other words, will deter 

mine the degree of overlap of successive 
punchings. Further, it will be seen that this 
interval can be adjusted so as to be longer or 
shorter depending upon the angular position 
of said pawl 22 relatively to the rock shaft 
80 and the bail 84, the position of said pawl 
in turn being adjustable as already explained 
by using the set screw 82 and adjusting the 
angular position of the part 82. 

Reverting now to miscellaneous features - 
Figs. 6 and 7 show how no contact is made 
between the finger 56 and the contact bar 59 
until the master record has traveled far 
enough for the point of the selector finger to 
drop concentrically into said perforation. 

5. 

70 

5 

80 This times the punching of the correspond 
ing perforations in the copies to occur at Sub 
stantially the right moment instead of before 
or after the right moment. - 

If the selector fingers 53 were rigid with 
the contact fingers 56 and happened to be 
slightly out of line with the master perfora 
tions, they would be prevented from drop 
ping fully into them when, as a matter of 
fact, they should so do. To avoid this possi 
bility is the reason why I support the Selector 
fingers 53 from the contactfingers So that 
they can freely swivel laterally as heretofor 
described. 
To throw all of the punches out of opera 

tion for any purpose and to maintain then 
in their upposition, prefer to fasten a rib 
59 of insulating material lengthwise of the 
contact bar 59; also to support Said bar like 
a rock shaft so that it can be given a partial 
rotation by the handle 59 from the posi 
tion shown in Fig. 3 and into a position where 
said insulating rib 59 is located under all 
of the contactfingers 56, thereby opening the 
circuit to all the magnets 60 and thereby 
through the stop rods 66 (as in Fig. 3), pre 
venting the rotating toggle roll 7 from op 
erating any of the star wheels. 69 or, in short, 
any of the punching units, with the result 
that the springs 74 keep all of the punches in 
their up position. The same operation of 
the contact bar to position the insulating 
rib under the contactfingers 56 also lifts all 
of the selector fingers 53 conveniently clear 
of the master sheet. 

it will, of course, be inderstood that for 
simplicity Fig.2 shows only a few of the en 
tire quota of the selector units and punch 
units. 
The toggle roll 7 (Fig. 8) is preferably pro 

vided with fine teeth a (of which the draw 
ings show only a few but, of course, they ex 
tend all the way around the roll in practice 
as well as longitudinally of said roll for its 
full length) to coact like a gear wheel with 
imilar teeth preferably provided also on the 
ends of the rays a, b, c, etc., of the star wheel 
69. The toggle roll and star wheels may be 
made advantageously of hardened steel. 

Also, the toggle roll instead of being a 
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solid roll is preferably built up out of a se 
ries of hardened steel toothed annular disks 
7 (Fig. 8) supported side by side on a 
cylindrical core 7 to which they are secured 
against rotary movement by a key 7 fitted 
into a longitudinal slot in said core and in 
each of the disks. Washers and nuts (not 
shown) on the projecting free ends of the 
core clamp the disks together on the core 
against endwise displacement. The advan 
tage of this plural disk construction over a 
Solid roll is that certain punch units are like 
ly to be innuch more frequently operated than 
others, and when the corresponding disks of 
the toggle roll become worn they are readily 
replaced by new ones without scrapping the 
entire roll, which would have to be done if 
the roll were unitary. 
The following features shown in the draw 

ings should also be described: Fig. 12 is a 
partial plan view of the cross-bar 2 and re 
lated parts in Fig. 8 from which it will be 
seen that for convenience in construction said 
bar 2 is made up of a thick and a thin bar 
(compare Fig. 8) held together in lateral 
contact along the line 29. The thin bar has 
saw cuts 2 through its abutting edge which 
are closed by the side of the other bar. The 
flattened ends 66, heretofore described, of 
the rod 66, fit slidably down into and through 
the respective rectangular holes 2 to form 
the stops hitherto described for the star wheel 
69, the overhanging sides 66° of each rod 66 
forming another stop which prevents the 
given rod from dropping below the position 
shown in Fig. 8. 
As indicated in Fig. 8, the under side of 

the head 44° of each punch rests in a groove 
on the end of the related spring 74 so that 
the punch head cannot swivel laterally from 
its proper position under the related beli 
crank lever. 

90 in Fig. 3 is an ordinary electrical switch 
which may be used by the operator as occa 
sion requires for opening and closing the 
battery circuit to the machine. 

Fig. 3 on the same sheet with Fig. 3 indi 
cates how my improvements, omitting only 
the selector units and the master record, are 
adapted to be used in connection with a re 
cording piano for making a perforated music 
sheet from the performance of an artist at 
the piano. A pair of electrical contacts is 
provided for each note-striking unit of the 
piano to be closed either by the key (which is 
the form shown) or by some part of the piano 
hammer-action operated by said key. In said 
Fig. 3, 91 is a stationary contact and 92 is 
a movable contact secured to the bottom of 
the piano, key 93. As in Fig. 3, a battery 
or other suitable source of current is put in 
circuit with these contacts, which circuit also 
includes the related electro-magnets 60. 
Thus, whenever said key is depressed to strike 
a note on the piano, the related magnet 60 

1,753,148 

is energized which raises the stop rod 66 and 
sets in operation the related punch 44 for 
the time the key is held and results in cut 
ting a perforation of corresponding length 
in the strip 25. 

in addition, my improvements are no doubt 
adapted in whole or in part to other uses 
which I intend to cover by the annexed 
claims. Also, I recognize that modifications 
and substitution of equivalents can be made 
in the constructions shown and described 
which will not be apart from the spirit and 
intent of my invention and which as such 
I intend to be covered by the annexed claims. 
What I claim is: 
1. In combination, a fulcrumed lever, a 

punch arranged to be driven by said lever, 
means for returning said punch and lever to 
a normal position, an interrupted gear ro 
tatably supported on said level, a remov 
able stop for said gear, a rotary part ar 
ranged to drive said gear when the latter is 
rotated into engagement therewith and at the 
same time operate said lever to drive the 
punch, and means for rotating said gear into 
engagement with said rotary part whenever 
the aforesaid stop is removed. 

2. In combination, a pivotally supported 
bell-crank lever, a punch arranged to be 
driven by one arm of said lever, means for 
returning said punch and lever to a normal 
position, an interrupted gear rotatably Sup-- 
ported on the other arm of said lever, a re 
movable stop for said gear, a rotary part ar 
ranged to drive said gear when the latter is 
rotated into engagement therewith and at the 
same time rock said lever about its pivot to 
drive the punch, and means for rotating said 
gear into engagement with said rotary part 
whenever the aforesaid stop is removed. 

3. In combination, a fulcrumed lever, a 
punch arranged to be driven by said lever, 
means for returning said punch and lever to 
a normal position, a plural rayed star wheel 
rotatably supported on the lever, a remov 
able stop for said wheel engageable with the 
respective rays thereof, a rotary part nor 
mally rotating in the space between two of 
Said rays without engaging them, a spring 
impelled presser member on said lever adapt 
ed to press against a ray of the star wheel and 
to rotate said wheel against the aforesaid 
stop, and, if the stop be removed, into en 
gagement with the aforesaid rotary part, 
which in the latter event drives said wheel 
for a part of a rotation and at the same time 
operates the lever to drive the punch. 

4. In combination, a pivotally supported 
bell-crank lever; a punch arranged to be 
driven by One arm of said lever, means for 
returning said punch and lever to a normal 
position, a plural rayed star wheel rotatably 
Supported on the other arm of said lever, a 
removable stop for said wheel engageable 
with the respective rays thereof, a rotary 
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part normally rotating in the space between 
two of said rays without engaging them, a 
spring-impelled presser member on the bell 
crank adapted to press against a ray of the 
star wheel to rotate said wheel against the 
aforesaid stop and, if the stop be removed, 
into engage:nent with the aforesaid rotary 
part which in the latter event drives said 
wheel for a part of a rotation and at the 
same time rocks the lever about its pivot to 
drive the punch. 

5. In combination, a pivoted member, a 
driven element, arranged to be driven by said 
pivoted member, means for returning said 
pivoted member and the driven element to a 
normal position, an interrupted gear rotat 
ably supported on the pivoted member, a re 
movable stop for said gear, a rotary part ar 
ranged to drive said gear when the latter is 
rotated into engagement with said rotary 
part and to operate the aforesaid pivoted 
member to drive the first named driven ele 
ment, and means for rotating said gear into 
engagement with said rotary part whenever 
the aforesaid stop is removed. 

6. in combination, means for Supporting 
and driving a perforated master record, a 
conically pointed selector finger, said perfo 
rations of the master record and said conical 
point being of such relative size that the point 
can pass well into but not wholly through 
said perforations, said conically pointed se 
lector finger being supported to trail longi 
tudinally along the traveling record in con 
tact therewith and, as it trails, to be mov 
able to enter and exit from successive aligned 
perforations in said master record and also 
to be freely movable laterally in following 
said record to enable said conical point to 
enter fully into the several perforations of 
said record so as to be in effect supported 
thereby. - 

7. In combination, means for supporting 
and driving a perforated master record, a 
conically pointed selector finger, said perio 
rations of the master record and said conical 
point being of such relative size that the 
point can pass well into but not wholly 
through said perforations, said conically 
pointed selector finger being supported to 
trail longitudinally along the traveling rec 
ord in contact therewith and, as it trails, to be 
freely movable to enter and exit from suc 
cessive aligned perforations in said master 
record, a punch unit, and electrical contact 
means arranged to initiate the operation of 
said punch unit only when the point of the 
selector finger is fully entered into the sev 
eral perforations of the master record so as 
to be in effect supported thereby. 

8. In combination, means for supporting 
and driving a perforated master record, a 
conically pointed selector finger, said perfo 
rations of the master record and said conical 
point being of such relative size that the 
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point can pass well into but not wholly 
through said perforations, said conically 
pointed selector finger being supported to 
trail longitudinally along the traveling rec 
ord in contact therewith and, as it trails, to be 
freely movable to enter and exit from suc 
cessive aligned perforations in said master 
record, a punch unit, and electrical contact 

C 

means arranged to be closed to initiate the 
operation of said punch unit only when the 
point of the selector finger is fully entered 
into the several perforations of the master 
record so as to be in effect supported thereby. 

9. In combination, means for supporting 
and driving a perforated master record, a 
pointed selector finger Supported to trail 
longitudinally relatively to the traveling rec 
ord in contact there with, said finger being 
freely movable to enter and exit from suc 
cessive aligned perforations in said master 
record, an electrical contact finger insulated 
from said selector finger connected therewith 
to partake of its motion in entering and exit 
ing from said perforations, and a relatively 
stationary electrical contact arranged to be 
engaged by said contact finger only when the 
point of the selector finger is fully entered 
into the several perforations of the master 
record. 

10. In combination, means for supporting 
and driving a perforated master record, a 
pointed selector finger supported to trail 
longitudinally along the traveling record in 
contact therewith, said finger being freely 
movable to enter and exit from successive 
aligned perforations in said master record, 
contact means arranged to be closed only 
when the point of the selector finger is fully 
entered into the several perforations of the 
master record, a fulcrumed lever, a punch ar 
ranged to be driven by said lever, means for 
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returning said punch and lever to a normal . 
position, an interrupted gear rotatably Sup 
ported on said lever, a removable stop for 
said gear operated through said contact 
means, a rotary part arranged to drive said 
gear when the latter is rotated into engage 
ment therewith and to operate said lever to 
drive the punch, and means for rotating said 
gear into engagement with said rotary part 
whenever the aforesaid stop is removed. 

11. In combination, means for supporting 
and driving a perforated master record, a 
plurality of selector fingers supported side by 
side to trail longitudinally along the travel 
ing master record in contact therewith, said fingers being individually freely movable to 
anter and exit from successive aligned perfo 
rations in said master record, electrical con 
tact fingers one for each selector finger insu 
lated therefrom but connected thereWith to 
partake of its motion in entering and exiting 
from said perforations, and a rotary electri 
cal contact bar arranged to be engaged by 
said contact fingers to close individual elec 
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trical circuits whenever the related selector 
fingers enter said perforations, said rotary 
electrical contact bar having an instilating 
longitudinal rib adapted to be rotated under 
all of the contact fingers to insulate them 
from said bar and at the same time lift, the 
selector fingers clear of the master record. 

12. In combination, a slip drive means for 
a ratchet wheel, said ratchet wheel, means 
connected with said ratchet wheel for driving 
with a continuous travel a suitably supported 
perforated master record and a suitably sup 
ported strip to be perforated; selector means 
operated by the perforations in the master 
record; punch means for perforating said 
strip operatively connected with said selector 
means so as to be controlled thereby; a pawl 
movable into and out of locking engagement 
with said ratchet wheel; and means for oper 
ating said pawlso that it is in locking engage 
ment while the punch in each operation of the 
punch means is entered in the strip and which 
releases said pawl during each punch opera 
tion before the punch enters and after it 
leaves the strip. 

13. In combination, a slip drive means for 
a ratchet wheel, said ratchet wheel, means 
connected with said ratchet wheel for driving 
with a continuous travel a suitably supported 

2) perforated master record and a suitably Sup 
ported strip to be perforated; selector means 
operated by the perforations in the master 
record; punch means for perforating Said 
strip operatively connected with said selector 

; :5 means so as to be controlled thereby; a pawl 
movable into and out of locking engagement 
With said ratchet wheel; means for operating 
said pawl so that it is in locking engagement 
while the punch in each operation of the 
punch means is entered in the strip and which 
releases said pawl during each punch opera 
tion before the punch enters and after it 
leaves the strip; and adjusting means for 
varying the relative time said pawl is in and 
out of engagement, thereby varying the dis 
tance between successive punchings. 

14. In combination, means for driving 
with continuous travel a suitably supported 
perforated master record and a suitably Sup 
ported strip to be perforated; selector means 
operated by the perforations in said master 
record; punch means for perforating said 
strip operatively connected with said selector 
means so as to be controlled thereby; and 

5 means for arresting the aforesaid driving 
means while the punch in each operation of 
the punch means is entered in the strip, said 
arresting means being so constructed and ar 
ranged to release said driving means when 
the punch is clear of the strip. 

15. In combination, selector means oper 
ated by perforations in a traveling master 
record; punch means for 
traveling strip operatively connected with 
said selector means so as to be controlled 

perforating a 
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thereby; means which in each operation of 
the punch means causes said master record 
and said strip to travel with a continuous 
motion before the punch in that operation 
enters and after it leaves the strip but which 
arrests said travel of the master record and 
strip while the punch is entered in the strip. 

16. In combination, a slip drive means for 
a ratchet wheel, said ratchet wheel, means 
connected with said ratchet wheel for driving 
with a continuous travel a suitably supported 
perforated master record and a suitably Sup 
ported strip to be perforated; selector means 
operated by the perforations in the master 
record; punch means for perforating said 
strip operatively connected with said selector 
means so as to be controlled thereby; a pawl 
movable into and out of locking engagement 
with said ratchet wheel; an arm for Operat 
ing said pawl, said arm being itself operated 
by each stroke towards the strip of the punch 
means to move the pawl into locking engage 
ment with the ratchet wheel; and means for 
returning said arm and pawl to a non-locking 
position towards the end of each stroke away 
from the strip of the punch means. 

17. In combination, a slip drive means for 
a ratchet wheel, said ratchet wheel, means 
connected with said ratchet wheel for driv 
ing with a continuous travel a suitably Sup 
ported perforated master record and a suit 
ably supported strip to be perforated; selec 
tor means operated by the perforations in the 
master record; punch means for perforating 
said strip operatively connected with said 
selector means so as to be controlled thereby; 
a pawl movable into and out of locking en 
gagement with said ratchet wheel; an arm for 
operating said pawl, said arm being itself op 
erated by each stroke towards the strip of the 
punch means to move the pawl into locking 
engagement with the ratchet wheel; means 
for returning said arm and pawl to a non 
locking position towards the end of each 
stroke away from the strip of the punch 
means; and means for adjusting the position 
of said pawl relatively to said arm. 

18. In combination, a plurality of punch 
units arranged side by side in a row, each unit 
comprising a pivoted member, a punch ar 
ranged to be driven by said pivoted member, 
means for returning said pivoted member 
and punch to a normal position, an inter 
rupted gear rotatably supported on the piv 
oted member, a removable stop for said gear, 
a gear toothedroll common to all of said gears 
arranged to drive them whenever they are 
rotated into engagement therewith and to 
operate their pivoted members to drive their 
punches; and means for rotating said gears 3: 
into engagement with said roll whenever 
their aforesaid stops are removed. 

19. In combination, a plurality of punch 
units arranged side by side in a row, each unit 
comprising a pivoted member, a punch ar 
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ranged to be driven by said pivoted member, 
means for returning said pivoted member and 
punch to a normal position, an interrupted 
gear rotatably supported on the pivoted mem 
ber, a removable stop for said gear, a gear 
toothed roll common to all of said gears ar 
ranged to drive them whenever they are ro 
tated into engagement therewith and to oper 
ate their pivoted members to drive their 
punches; and means for rotating said gears 
into engagement with said roll whenever 
their aforesaid stops are removed, said roll 
consisting of a plurality of separable toothed 
disks one for each punch unit gear, remov 

15 ably supported side by side on a core. 
In testimony whereof, I have signed my 

name to this specification this 28th day of 
July, 1924. 

ROBERT HEAD. 
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