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UNITED STATES PATENT OFFICE.

WALTER G. DOTY, OF DAYTON, OHIO.

PERFORATED—MUSiC—SHEET CUTTER.

Specification of Letters Patent,

Application filed March 8,1915. Serial No. 13,0168, . )

To all whom it may concern:

Be it known that I, Warrer G. Dory,
citizen of the United States, residing at
Dayton, in the county of Montgomery and
State of Ohio, have invented certain new
and useful Improvements in Perforated-
Music-Sheet Cutters, of which the following
18 a specification. . ,

My invention relates to improvements in
apparatus for producing perforated music
or master sheets for mechanical players, au-
tomatic musical instruments for electrically
controlled apparatus or for other purposes
to which perforated sheets of this charac-
ter may be applied.

The object of the invention is to simplify
the structure as well as the means and mode
of operation of the sheet perforating appa-
ratus whereby it will not only be cheapened
in construction, but will be more efficient in
use, accurate, easily and quickly operated,
and unlikely to get out of repair.

A further object of the invention is to
provide a hand operated device which may
be employed by the individual, in the home
or elsewhere, and who is unskilled in the
ordinary method of production of such per-
forated sheets, to produce perforated music

sheets representing original musical compo-

sitions or to produce record sheets of com-
positions not ordinarily obtainable from the
usual manufacturers or supply houses.

A further object is to provide economical
means for producing sheets for controlling
electrical apparatus such as flash signs, sig-
nals, or educational apparatus: - ‘
 'With the above primary and other inci-
dental objects in view; as will more fully
appear in the specification, the invention
consists of the features of construction, the
parts and combinations thereof, the mode of
operation, or their equivalents, as herein-

" after described and set forth in the claims.
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‘with the music sheet removed.

. Referring to the drawings, Figure 1 is a

perspective view of the assembled appara--

tus with a partially completed music sheet
or master sheet positioned thereon. Fig. 2
is a plan view of the assembled apparatus
Fig. 3is a
transverse sectional view of the assembled
device. Fig. 4 is an enlarged detail view of

‘the gaging means by which the perforations

are accurately located according to the notes
or tones to be produced and their extent or
time - value. and -relative location in the
measure or bar determined. Fig. 5 is a

-detail perspective view showing a portion

of the cutting die. Fig. 6 is a detail view
of a series of cutters or punches employed

An conjunction with the die to produce per-

forations of the desired extent. Figs. 7 and
8 are detail views.

Like parts are indicated by similar char-
acters of reference throughout the several
views, _ :

Perforated music or master sheets, such
as are commonly used on mechanical play-
ers, automatic musical instruments, or for
the control of electrical or other apparatus,

are . commonly supplied to the public by

manufacturers whose factories are equipped
with expensive machinery usually of the au-
tomatic type for producing such perforated

Patented Feb. 15,1916,
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sheets. It frequently occurs, however, that ..

an individual desires for his own use a

record or perforated sheet of some particu-
lar composition which may be either an

-original composition or some old familiar
‘favorite air which is not ordinarily manu-
factured and supplied through the usual

channel. Such composition may be one for
which there is not popular demand. To
have such a record or perforated sheet
specially made involves considerable ex-
penditure. To provide means by which
such individual may conveniently and eco-

nomically prepare for himself such a record

or perforated sheet is one of the primary ob-
jects of the present invention. Another
field of -application is that of electric flash
signs. The apparatus is designed to enable
the operator to provide new control sheets
changing the order of operation of the flash
apparatus at will.

- In constructing the device there is em-
ployed a bed portion 1 supported in side
frames 2—2 provided with supporting feet
3—38. Journaled in the side frames at one
side of the bed 1, which will be referred to as
the rear side, is a supply roll 4 for the sup-
ply portion of the sheet to be perforated.
Located at the opposite side of the bed, here-
inafter referred to as the front of the device,
and journaled in the side frames 2 is. a re-
ceiving roll 5. The supply roll 4 is remov-
able from the apparatus and is journaled
upon trannions carried by the side frames 2.
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The trunnion 6 at the left side of the device -

is preferably screw threaded and is pro-
vided with a lock or set screw 7 by which
the trunnion may be secured in its adjusted

110

position. The purpose of this adjustable -
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- gage.
cured to the under side of the bed 1 by .

‘trunnion is to aline the sheets in proper re-

lation with the cutting dies and gage. At
the right hand side the supply roll 4 is pro-
vided with a spring pressed or yielding
trunnion 8 such as are commonly found in
mechanical players or automatic instruments
employing perforated sheets of this charac-
ter. The trunnion 8 is depressible against
the tension of the spring 9 to permit the in-
sertion of the roll and thereafter the spring
9 maintains the trunnion 8 in engagement
with the end of the roll. The trunnions are
preferably provided with knurled heads or
knobs, as shown in the drawing. The re-
ceiving roll 5 is permanently located in the
device and is rotated manually by means of
a head or knob 10, shown in the drawings at
This
roll 5 is provided with a brake arm 11 which
comprises a spring blade resting upon an
extension of the roll. This brake device, by
frictional engagement; tends to maintain the
roll in its adjusted position. - _

The bed portion 1 is provided with a cen-
trally located opening 12 within which is
located the series of cutting dies. There is
one of the dies for each note within the
range or compass of the device. These cut-
ting dies are spaced in their relation one
with another corresponding with the spaced
relation of the orifices of the tracker bar of
the mechanical player or automatic instru-
ment with which the sheet is to be employed.
At the present time these devices have, for

‘the most part, been standardized whereby

the spaced relation of the tracker bar orifices
is the sante in different instruments. The
cutting dies may be of any desired or suit-

‘able construction.. In the drawings, and

particularly in Figs. 2 and 5, there has been
shown a particularly efficient and economical
form of cutting dies: In this particular
form of dies the cutting is accomplished by
means of parallel plates 18 arranged in
spaced relation and separated onée from the
other by interposed spacing members 14.
(See Fig. 3). These plates 13 are of a thick-
ness corresponding to the distance between
succeeding note perforations in the sheet.
The space intermediate succeeding plates
corresponds with the width of the perfora-
tions to be made in the sheet. The- plates
with their intermediate spacers are strung
on parallel shafts or rods 15 which extend
through corresponding perforations in the
respective platés and spacers and are locked
tightly in their assembled position by means
of nuts 16 on the screw threaded extremities
of the rod 15. The die body thus provided
is supported within the opening 12 of the
bed 1 by suspension plates 17 with which
the opposite ends of the parallel rods 15 en-
These suspension plates 17. are se-

screws 18. The die plates 13 are thus ar-

‘register.

1,171,932

ranged in alinement with the path of travel

of the sheet across the bed 1. .The length of
the plates 13 is substantially equal to or
greater than the length of the sheet neces-

- sary to contain the notes of a single measure

or bar. _ .
‘Immediately in front of the series of die
plates and adjacent to the opening 12 in the
bed 1 is an elevated gage bar 19 spaced some-
what above the bed 1, as shown at 20 in Fig.
5. This gage bar 19 comprises a tonal gage
and has indicated upon its upper surface a

miniature .representation of a piano key--

board, the .keys of which may, for con-
venience; be lettered -in proper . sequence.
The rear edge of the gage bar 19 is provided
with a series of notches 21, there being one
notch for each key represented upon the gage
bar with which the corresponding notches
Likewise there is.one notch for
each die. ’

Extending across the rear. portion of the

ward from the side frames 2 is a transverse
shaft 23. Slidingly mounted on this shaft
23 is an oscillatory head 24 carrying a gage
plate 25 which coGperates with the gage bar
19. The gage plate 25 may be of any suit-
able material such as metal or composition
but is preferably a transparent plate of glass
or celluloid. At its forward end the plate
25 is provided- with a stud or pin or with a

. suitable tooth .26 adapted to engage any

one of the notches 21 to position the gage
plate 25 for cutting a perforation corre-
sponding to the particular note represented
by the key indicated upon the gage bar cor-
responding with the notch engaged. The
plate 25 is provided with a longitudinal slot
27 which, when thé tooth or pin is in en-
gagement with a notch in the gage bar, reg-
isters with the space intermediate two .of
the die plates 13 corresponding with the
particular note. ‘The gage plate 25, as
shown in the drawings, is provided with

two series of time value graduations, one-

series upon. each sidé of the longitudinal
slot 27. The length of the slot 27 is equiva-
lent to a full measure or bar of the music,

or in other words, is equivalent to a whole
“Upon-the right hand: side '

4 .
1 time.
of the slot 27, in the drawings, the gage
2
_ 4
time. The entire length of the slot has been
divided into fourths representing quarter

note in

plate has been graduated for % or % or

notes in —:— time_,’ and these fourths again bi-

sected to represent eighth notes and these
note graduations- again- bisected to repre-

seht sixteenth notes all in % time. These
graduations determine the time values of
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the perforations and the positions of the
perforations loncrltudln.\]lv upon the sheet
or the relation of successive: notes inasin-
gle measure or bar, while the tonal gage ar
'1‘) determines the position of the note per-
- forations transver sely upon the sheet or the

ciopuesition:cof “the pelfomtmns representing

~different notes or producing different tones.
Upon the left hand side of the slot 27 the
“length of the slot has been divided or gradu-
‘ ated to represent 3

3 ‘
3¢ The length

ofithe slot lias been div ided first into thmls
each representing’ a ‘quarter:note, the three
quarter 11( tes niakine up the entire, measire
or bar. Each ot these quarter note gradu-
atlons is - divided into half to l(pxesent
" eighth uutes and further divided intofourths
to represent sixteenth notes. Thus when

tlnl(

L ‘ w2 4
roducinga composition in s = or - time
4 27 4

tho ‘eraduations upon the right hand side

of tho slot- 27 wills be employed: while when
!‘;

8
- Ioft of the slot will l)o emplm‘ed

producnw in 4‘ or-; the m'uhmtlons atthe

Assum-

mg that a bar of music in | time contain-

4
-mg fii=tw half note. second: a quarter note;
cand then:two cighth notes to he repre-
“sented upon the sheet by nieans of perfora-
tions therein. \t.ntmu at “the forward end
~of sthe slot 27, the sheet will he pertorated
for a distauce indieated by one half the
length of the slot to represent the half note.
Ihvn the sheet will b |>m forated a distance
“eorresponding with-the third quarter of the
slatto represent the ‘quarter nuto and will
e agad puful,ltod a distance correspond-
voangtooand registering witho the seventh
Ceighth of the sotand with the Tast eighith
ot the clot tu represent the two final cightl
snetes dnthe measure:or bar.: 1t will he 1m-
. derstood that the gage plate 25 is shifted
el time to a dillerent position by sliding
the head 24 transversely ‘upon the shaft 23
to bring the gage slot 97 into registry with
the die for cutting the particular nite cor-
- respending: to the half note. quarter note.
or-cighth note to he 101)1(“111((*(] Thux "1t
the first note is « the gage plate 25 will be
adjusted ‘with the pin-or tooth 26 engaging
inthe notel 21 of the gage bar 19 corre-
‘s;mmhnn with the particular kev ¢ indi-
“Tf the sieceeding note
‘ is‘ then' ¢ the gage-plate 25 is shifted lat-
Cerally and. the t(mth 26" thereof 15 engaged
Sin the notely 21 corresponding with the key
cnpon-the bar:

I ovder.to cut or perforate the sheet when
thietonge plates 2 has been: properly. posi-
tioned, there are: provided a plurality of
punéhestor cutters shown i detail in Fig. 6.
There is one of these cutters provided t()r
each-denomination or value of notes. That

is. there is one wide cutter, as shown at 28,
for half notes. a second cutter 29 of substan-
tinliy: half the  width for quarter notes
and.other cutters 30 and 31 of proportionate

size” foreighth and sixteenth notes. It will
also be un(lelstood that there ave two sets

2 2 4
of cutters; one set of cutters for - i 90 4

L.

time corresponding with the graduations at -

the right of the slot 27 and a second set of

33

cutters for i qor ---g— “time corresponding with
<

the ~graduations at the left of the slot.

These cutters preferably comprise plates of

“steel having a thickness substantially equal

to - the space intermediate succeeding die
plates 13.° The lower or operating end of
the punch or cutter is recessed. as shown at
32 IFig. 60 and the opposite edges of the
punches adjacent  to tlw (uttnw end arve
vounded as shown at 33. The recessed cut-
ting end of the punches cause the paper to be
perforated or cut from the opposite ends
of the perforations or slots toward each
other as shown v detail i Fig. 7. The in-
tersection of the recesses in the cutter with
the sides thereof forms two points which
puncture the sheet in separated places, the
further operation causes the intermediate
shearing portions to extend these initial
punctures one toward the other nntil they
meet. - IHaving first positioned the guide
plate.or time gage 25, the cutter or punch
corresponding to the note alue o denomi-

nation is selected and is inserted within the

slot 27 in-vegistry with the proper gradua-
tions Hecording to ‘the position of the note
inthe measure or bar. The punch or entter
15 thien presseéd downward. “The slot 27 in
the guide plate. being positioned in registry
with the space between succeeding die plates
13 causes the punch selected to register with
the space and to (oiipomte with the edges of
the adjacent die plates 13 to shear or cut the
material forming the sheet. s the punch
or cutter is ]mmsod downward the extreme
corners of the cutter or punch are thrust
through the sheet making two substantially
semicirenlar ineisions which ave then extena.
e toward each other in parallel lines until
they meet and the tongues of paper- fmmud
thereby are entively reinoved, leaving a sin-
gle slot in the sheet. cor responding in length
with the y
and-in ])()\ltl()n transversely with the char-
acter or tone of the note.  The punches or
cuttersare of shghtly less width than the ex-
tent of the umosp(m(lmn graduations upon
the guide plate 25, By referring to Fig. 5
it will he seen that the half note. indicated
within the slot 27, does not exténd entirelv
to the medial graduation of the slot. The
purpose of this is to leave a small bridge or
conhecting pmtlon between slots or per‘mr

tions l‘L]_)IL‘bLntan succeeding notes of the

o

I

-

salue or dénomination of the m)te ,
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‘radially about a common center.

4

same tonal value. As each measure or bar
represented by the length of the slot 27 is
completed. the receiving roll § is rotated by
means of the handle or knob 10 to ddvance

‘the sheet across the bed 1, thereby rolling the

finished portion of the sheet upon the roil
5 and drawing a fresh supply from the roll
4. The length of movement is determined
by the gage bar 19. The sheet is advanced
until the ‘last perforation, 7. e., the perfora-
tion representing the final note of the pre-
céding bar is substantially in registry with
the notched edge 21 of the gage bar 19. The
same- process is repeated for eacl succeeding
measure or bar of the composition. . i

The particular form of die embodying the
separate plates 13 and interposed space mem-
bers 14 has been found particularly efficient
for the present purpose. The plates, being
compartively thin, possess a slight degree
of resiliency or tendency to yield to. prevent
the punch or cutter being wedged therein.
Tt is obvious that for convenience all of the

- . A . 2
punches relating to one set, i. e., all for 4

time or those for Z time may be formed on

a single unit, the punch bars being arranged
' Such eon-
struetion is olvious and will require no illus-
tration: '

While the apparatus has been’ described
and shown as especially adapted for cutting
music sheets. it is to be understood that it
is not limited to such use but as hefore
stated it may be used for producing per-
forated sheets for a variety of purposes.

From the above description it will be ap-

parent. that there 1s thus provided a device
of the character described. possessing the
particular features of advantage before enu-

merated as desirable hut which obviously is
susceptible of modification in its form. pro-

portion, detail construction, or arrangement

of parts, without departing from the prin-

ciple involved ‘or sacrificing any of its ad-

vantages. , : :
The means and construction herein de-
scribed comprise Lut one mode of putting
the invention into effect, and the invention
is: therefore clainied broadly in any of its
possible forms or modifications within the
seope of the appended claims. o
Having thus described my invention, 1
claim: o
1. In a sheet perforating apparatus. a
supporting bed for the material operated
upon, a series of dies in said bed. a gage
member movable to different. positions ‘in

relation with said bed. and means for in-
suring the registration of the gage member-

" in-each position of adjustment with one of

65

said dies. and a cutter adapted to codperate
with the diés.
2, In

-

a sheet perforating: apparatus, o

1,171,932

supporting bed for the material operated
upon, a series of dies located in said bed, a
movable perforated gage member overlying
the material operated upon the perforation
of which is adapted to be registered with
different dies of said series, and a cutter to
be. introduced .through the perforation of
the gage member. and codperating with the
die. s :

3. In a sheet’ perforating apparatus, a

supporting bed for thé material operated .

upon, a series of dies located in said bed,

A cutter coperating  with- the -dies, a gage

for said cutter movable to different posi-
tions to cause the cutter to register with
dies corvesponding with different notes, said
gage having indieating means thereon for
determining the position of the note repre-
sented” by the perforation-in the measure or
bar. ’ : ‘
4. In ~a- sheet perforating apparatus, a
supporting "bed for the material operated
upon, and a-series of dies located in said

bed, a cutter. covperating with the dies, a

gage movable into vegistry with - different

dies of the series for determining the posi-"
~tion of the perforations transversely in the

sheet, and means upon the gage for deter-
nining the relative position of the perfora-
tion longitudinally in the sheet.

5. In a. sheet -perforating apparatus, a
supporting bed for the material operated
upon, a series of dies located in said bed, a
cutter cooperating with the dies, a gage
mwember for determining the point of op-
eration of the cutter in longitudinal relation
with the slieet, said gage member being
transversely ‘adjustable into registry with
different dies of the series to determine the
point of operation of . the -cutter in trans-
verse relation with the sheet.

6. In.a
supporting bed for the material operated
upon, a series of dies located in said bed,
@ cutter covperating with the dies, a tonal
aonge, and a time gage, one of said gages
being adjustable in relation with the other.

7. In -a sheet perforating apparatus, a
supporting bed for the material operated
upon, a series of dies located in said bed, a
cutter- coiperating with the dies, a tonal
gage, and. a time gage adjustable in rela-
tion with the tonal gage.

8. In a sheet perforating apparatus, a
supporting bed for tlie material operated

upon, a-series’ of “dies located in gaid bed,

and a’ cutter codperating with the dies, a
tonal gage, a imovable time gage, and means
for interengaging the time value gage with
the tonal gage in predetermined . positions
in which the time value gage will register
with particular dies of the series:

% Tn a sheet perforating. apparatus, a

sheet perforating . apparatus, a
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upon. a series of dies located in said bed, a
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cutter codperating with the dies, a movable
engaging: the
plate in different pwdetermmed posmons
with its slot in registry with one of the se-

ries of dies.

10. In a. sheet pertorltuw appamtm a
supporting. bed for the material “operated
upon, a-series:of ies located in said-bed, a

‘cutter coiperating with the dies, a movable

slotted plate having time value @ aduations
therein, said plate bvmu A(l]nstable to vari-
ous. positions in which its slot will register

“with different dies of the series.

11, In a sheet perforating apparatus, a
supporting: bed for -the niaterial: operated
upon, a-series of dies located in said bed, a
cutter. codperating - with the dies; u shaft

-extending transverselv in relation with said
bed, a gage member pivoted on said shaft
and slidable thereon into registry with dif-

ferent dies of the series.

12. Tn a sheet perforating apparatus, a
supporting bed for: the lll.ltelldl operated
npon, a series of dies located in said bed, a
cutter codperating with the dies, a shaft
extending transversely in relation with said
bed, a gage member slidable upon the shaft
into: régistry with different dies of the se-
ries; said gage member being capable of
osclll.ltmv “movement about the shaft by
which it is locked in and unlocked from its
a(llnsted position,

In a:sheet. perforating appa atus, a

snppmtmo bed - for- the m‘ltenal operated

upon, a series of dies located in said bed, a

‘('utter coiperating with the dies, and a time

value gage leglstel' wble with any one of the
dlos of the series.

“14.In a sheet pe1f0rntm<r apparatus, a
supporting bed  for.the material operated

upon,a series of dies located in said bed, a

cutter ' codperating with the dies having
graduations thereon corresponding with the

‘ ‘]\evs of a 'pianoc, said key mdications regis-

45
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‘ the

tering with the (()rles])mulmu dies -of ‘the
series.

15, T a sheet: perforating App.n'atus. a
supporting bed . for the material operated
upon; a series of dies located therein, a cut-
ter cooperating  with the  dies, "a’ movable
gage for the cuttel', and a gage with which
cutter gage coidperates to position the
latter in ]nedetelmmed relation. with- the
dies.

16.”In o sheet pe] forating apparatus, a
supporting bed for the material operated
upon, a series of dies located therein. a cut-
ter codperating with - the dies, a movable
gage for the cutter, and a gage bar with
which the cutter gage s 111te1en0'1(red in
different positions “of adjustment to locate

- the' cutter gage: in pl'edetel mined relation
‘with the dies.

A7 In a sheet perforating ‘apparatus, a
supporting - bed for the material ‘operated

o

upon, « series of dies located therein, a cut-
ter codperating with the dies, a movable
gage for.the cutter, and a gage bar having
therein a series of recesse s, and a pl()Je(,thﬂ
on the: cutter gage to engage in any one of
the recesses to posxtmn the cutter gage in

predetermined relation with the dies.

18, In a music sheet perforating appa-

- ratus, a supporting bed for the material op-

erated upon, a series of dies located there-
in. a cutter codperating with the dies. a tonal
gage. and a movable time gage, and means
for engaging the. tine gage with the tonal
gage'in dlﬂerent 1)051t10ns of adjustment.

1‘) In a music sheet perforating appa-
ratus, a’supporting bed for the material op-
erated upon, a series of ‘dies loeated there-
in; a cutter coSperating with the dies, a
tOlldl gage having a series of recesses there-
in, a projection on the time gage adapted to
engage in any one of the recesses in . the
tonal gage,

20.-In a music sheet perforating appa-
ratus, a supporting bed for the material op-
erated upon. a series of dies located therein,
a cutter codperating with the dies, a tonal
gage having thereon a series of indications

conespondmg with the kevs of a piano. and .

a movable gage for the cutter adapted to
be differently positioned in accordance with
sald indications to guide the cutter in locat-
ing the perforations in accordance with the
corresponding kevs of a piang.

21. In a sheet perforating apparatus, a
series of elongated dies, and a cutter of
less extent than the die capable of codpera-
tion therewith at any point thronghout the
e\tent of the die.

In a sheet perforating apparatus, a
dle and a punch of less extent than the die
capable of coGperation therewith at any
point within the limit of the die.

23, T a sheet perforating apparatus, a
supporting bed for the material operated
upon, and an elongated slot therein equal
to or greater than the longest perforation
to be formed. and a entter of less extent than
the slot codperating therewith at any point
throughout its 1en<>th

24, In a sheet perforating apparatus. a
supporting bed for the material operated
upon. and an elongated slot therein equal to
or greater than the longest perforation.to be
formed, and a plurality of entters of differ-
ent sizes adapted to interchangeably codper-
ate with said slot. :

25. In a sheet perforating apparatus. a
supporting bed for the material operated
upon, and a series of dies of substantially
equal extent located therein, and a series of

cutters of different extent cotéperating. with®

the substantially equal dies.

26. In a sheet perforating apparatus. a
supporting bed for the material operated
upon having a series of parallel slots of sub-
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stantially equal extent therein, and a:cutter
of less extent than that of the slots capable
of codperation therewith at any point
throughout. the length of any slot. ‘
27. In a sheet perforating apparatus. a die
comprising a slotted body. the slots being of

substantially equal length and equal to or

longer than the longest perforation to be

“formed. and a cutter of less extent than

the slots capable of codperation with any

slot at any point within the limits of the

latter. ‘ '
28. In a sheet perforating apparatus.a die

comprising a series of plates arranged side -
by side in parallel planes and in spaced rela-

tion one with another. and a cutter common
to all the plates.

29, In a sheet perforating apparatus, a se-
ries of spaced plates arranged in parallel
planes. means for holding said plates in ad
justed positions. and a cutter adapted to en-
ter between any two adjacent plates ¢ the
series. .

30. In a sheet perforating apparatus. a
series of separate plates arranged in paralle]
spaced relation. a series of spacer members
interposed hetween the plates. means for
holding the plates and interposed spacers’in
assembled positions.and a cutter codperating
with any of the plates of the series.

31. In a sheet perforating apparatus. a
series of separate plates arranged in parallel
spaced relation, a series of spacer members
interposed between the plates. the said plates
and spacers having registering perforations
therein, and a connecting rod passing
through the registered openings of the plates
and spacers. and a cutter common to all the
plates. ’

32. In a sheet perforating apparatus. a
series of dies. and a cutter common to all the
dies, having a recessed cutting edge whereby
said eutter will initially puncture the sheet
independent of the die at separated points
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and by subsequent coéperation with the die
extend “the initial  perforations until théy
meet. :

33. In a sheet perforating apparatus. a
series of dies. and a cutter common to all
the dies. two terminal extensions on the eut-
ter adapted to initially puncture the sheet
independent of the die at separated points,
and an intermediate shear edge coacting
with the die to connect the initial punctures.

34, In a sheet perforating apparatus, a
sertes of dies.-a shearing cutter, two sepa-
rated puncture points carried thereby oper-
ating independent of the die. and an inter-
mediate: shearing portion coacting with the
die to extend the punctures in parallel lines
one toward the other. :

33, In a sheét. perforating apparatus. a
series of dies. and a shearing cutter having a
recessed operating portion adapted to initi-
ally puncture the sheet at separated points

intermediate the ends of the die and there-

after coacting with the die to connect the
punctures one with the other.

36. In a sheet perforating apparatus. a
cutter having a recessed operating edge. the
said recess intersecting the side lines of the
cutter at acute angles and a die comprising
parallel shearing edges of greater extent
than the cutter.

37. Tn a sheet perforating apparatus. a
cutter having two puncture points connected
by intermediate shear edges. and a die with
which the cutter cotperates comprising two
parallel shearing edges of greater extent
than said cutter.

In testimony whereof. I have hereunto set
my hand this 24th day of February, A. D
1915. :

WALTER G. DOTY.

Witnesses:

Iarry F. Norax,
Carrie M. ReckEr.

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents.
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