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The present invention relates to a sheet rein-
forcing machine and has special reference to a
combined sheet reinforcing and punching ma-
chine for applying pieces of reinforcing material
to sheets adjacent the edges thereof and there-
after punching holes through both the sheet and
the reinforcing material.

Sheets, such as those intended for use in the
ordinary loose-leaf notebook, having perfora-
tions adjacent one side edge for receiving the
posts, rings or other fastening devices of the loose-
leaf covers are extensively used for innumer-
able purposes. However, they are subject to the
disadvantage that the margins of the openings
are quite weak and may be easily torn, resulting
in uninfentional removal of the sheets. While
gummed eyelets have been secured about the
openings of previously perforated sheets for the
purpose of reinforcing the sides of the openings,
this is a slow tedious process, involving first meis-
tening the gummed side of the previously formed
eyelet and thereafter manually securing it in
place about the opening.

With a machine embodiying the present inven-
tion, adhesive tape, such for example as the well~
known cellulose or linen tapes, may be fed from
a roll in a continuous strip of suitable width to the
edge portion of the sheet to be reinforced and
applied thereto. Thereafter; a hole is punched
through both the sheet and the thereto-secured
reinforcing material, and the rectangular piece
of reinforcing material secured to the sheet is
severed from the remainder of the strip along the
edge of the sheet.

The whole operation may be quickly and easily
performed with the present machine, it being only
necessary to keep it supplied with suitable rein-
forcing material.

An object of the present invention is to pro-
vide a simple efficient machine for applying re-
inforcing material to sheets adjacent the edges
thereof.

Another object is to provide a machine for ap-
plying reinforcing material to a sheet and punch-
ing out openings in the reinforced portion of the
sheet.

Still another object is to provide a reinfore-
ing and punching machine for feeding reinforc-
ing material from a roll, securing it to a sheet
and thereafter punching an opening in the rein-
forced portion of the sheet.

Further objects and advantages will be ap-
parent from the following description and claims
when considered together with the accompany-
ing drawings, in which
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Fig. 1 is a side elevational view of a machiné
embodying the present invention with a side:
of the casing removed disclosing the position of
he various elements at the beginning of a rein-
forcing and punching operation; _
Fig. 2 is a view generally similar to Fig. T with
the elements shown in their position at the end

of an operation;
Fig. 3 is a perspective view of the punch and

' operating slide bar therefor;

Fig. 4 is a perspective view of the mechanism -
for feeding and guiding the tape from the roll-
to the punch and die;

Figs. 5, 6, 7 and 8 are side elevational views,
partially in cross-seetion, of the punech and- die
mechanisms and associated parts in various posi-
tions during the progressive operation of the ma-
chine.

Referring to the drawings, and more particu- '
larly to Figs. 1 and 2 thereof, there is shown a
reinforcing and punching machine embodying the
present invention. This machine may comprise
a base {8 having a supporting wall Il at one
side. - A cover H{a encloses the device. Extending”
upwardly from the base 10 is a substantially
rectangular guide 12 comprising a portion of the
wall {1, two oppositely disposed side members
{3 and M and the plate i5 connected to the two
side members i3 and [4. Mounted for reciproca-
tion in the guide 12 is'a punch member 16 which
comprises a plunger {1 substantially in the shape’
of an inverted: “U” in cross section having a
pin 8 extending between the two opposed sides
thereof. . The top of the plunger {7 has a cen- '
trally positioned upwardly extending punch 19°
and at the inner side thereof g cutting or knife
edge 28. Arranged about the punch 19 is a pad”
2t of resilient, compressible material stuch as-
sponge rubber which normally extends upwardly-
above the top of the punch as shown in Fig. 5,
there being an opening in‘the material above:
the punch to permit it to pass therethrough. The -
knife edge 20 is slightly below- the-cutting edge
of the punch 9.

Positioned above for cooper atlon with the
punch member I8 is a die member 22 having a -
central opening 23 for receiving therein the punch -
{18 when the two members are brought together: -
The lower face of’the die 22 about the opening -
{9 is flat and cooperates with the upper face of
the resilient pad 21 to clamp 2 sheet and a por-
tion of the reinforcing material therebetween.
At the inner side of the lower face of the die -
member 22 is a cutting edge 24 positioned to co-
operate with the cutting edge 20, :
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‘While the punch, the die member, or both, may

be made movable, in the preferred embodiment,

the punch member is vertically reciprocated while
the die member remains stationary. Reciproca-
tion of the punch member is eaused by movement
of the horizontally movable slide bar 25 having
a slot 26 therein. The plunger {7 straddles the
bar 25 with the pin {8 positioned in the slot
26. The slot has a relatively long horizontal
central portion terminating at the left or inner
end in a downwardly sloping portion and at the
right or outer end in an upwardly sloping portion
as appears particularly in Figs, 5 through 8.

When the slide bar 25 is moved toward the
right as shown in Figs. 5 through 8, the pin i8
will ride downwardly into the lower end of the
slot 26 thereby moving plunger {1 to its lower-
most position, illustrated in Figs. 1 and 5. In this
position, the upper face of the resilient material
21 is spaced a little below the lower face of the
die member 22 to permit a sheet A and a por-
tion of the reinforcing material B to be placed
therebetween. Initial movement of the slide bar
to the left raises the plunger i7 to clamp the
sheet and reinforcing material between the die
and punch members, with the punch still spaced
from the die as shown in Fig. 6. As the slide bar
is moved further to the left, the plunger {7 is
raised and the punch {9 co-operates with the
die cutting edge to perforate the sheet and rein-
forcing material. By this time, the pin 18 is rid-
ing in the central horizontal portion of the slot
‘26 as illustrated in Fig. 7. Still further move-
ment of the slide bar 25 to the left results in the
pin riding upwardly in the upper right-hand por-
tion of the slot, with the cutting edge 20 co-oper-
ating with the cutting edge 24 to sever the rein-
forcing material B along the edge of the sheet A
(Fig. 8).

One end of the slide bar 25 is guided by the op~
posed sides of the plunger i7 and the opposite end
is guided by the bolt and washer 27 and 28 re-
spectively, the bolt passing through a slot 29 in
the slide bar 25 and being secured to the wall 11.

A coil spring 30 having its end positioned in the
recess 31 formed in the slide 25, normally main-
tains the slide 25 toward the right with the
plunger 17 in its lowermost position.

Operation of the machine is provided by the
handle 32 formed on the outer end of the bell
crank 33 pivotally mounted on a stud shaft 34 at
the apex of arms 35 and 36. The shaft 34 extends
outwardly from the wall {{. With this construc-
tion, depression of the handle 32, which projects
through the slot 37 in the casing {1a, moves the
lower end of the arm 36 rearwardly of to the left
as shown in PFigs. 1 and 2. Extending from the
lower end of the arm 36, toward wall (!, is a
roller- 38 which normally engages the end 39 of
a dog 40 pivotally mounted at 40a¢ adjacent the
rear end of the slide bar 25. The dog 40 is nor-
mally held in its upper position, illustrated in
Fig. 1, by a leaf spring 4. When the handle 32
is depressed, the arm 36 is moved rearwardly and
the roller 38 engaging the end 39 of the dog 40
causes rearward movement of the slide bar 25.
This continues until the roller 38 rides up with
respect to the dog 40 to the position shown in
. PFig. 2 at which point the roller forces the dog
downwardly against the action of the leaf spring
41 and the coil spring 30 snaps the slide bar to the
front or right positions as viewed in the draw-
ings.

Also mounted on the lower end of the bell erank
arm 36 buf extending in the opposite direction
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from rolier 38, is a stud shaft 42 for rotatably
receiving a hub 43 on which is placed a roll of
adhesive tape 44 to permit rotation of the roll
about the shaft. The roller is arranged as shown
in Pigs. 1 and 2 so that the end thereof is sepa-
rated therefrom at the bottom and is directed to
the punch and die members by suitable guide
means with the adhesive side uppermost.

The adhesive tape guide preferably consists of
a fixed guide and a pusher which comprises an
arm 45 secured to the lower end of the bell erank
arm 38 with a pivoted end portion 46, provided
with a pusher 47. The fixed guide 48 directs the
tape to proper position just above the resilient
material of the punch member {6.

There is also provided a sheet supporting table
48 having U-shaped inner ends 50 at opposite
sides of the punch and die members for properly
positioning a sheet to be treated between said
members just above the reinforcing material.

To prepare the machine for use a sheet of paper
or other material A is first inserted between the
punch and die members, being properly positioned
by the support 49 and positioning members 50.
The end of the reinforcing tape 44 is pulled from
the roll and threaded through the guide 48 below
the pusher 41 with the end thereof extending to
the front end of the punch and die members as
iliustrated in Fig. 5.

In operating the device the handle is depressed
moving the slide 25 toward the rear. This in
turn causes the pin I8 to ride upwardly in the
slot 26 and raises the punch member o clamp
the sheet and reinforcing material together be-
tween the resilient material 21 and the lower face
of the guide member 22. Thereafter, as the slide
bar 25 is moved further to the rear, the adhesive
tape holder 42 is moved rearwardly and unwinds
an additional portion of the tape from the roll,
at the same time the plunger 1T moves upwardly
to the position shown in Fig. 7 resulting in per-
forating of the sheet and reinforeing material.

Further movement of the slide continues to
unroll the tape until the pin 18 rides up to the
upper portion of the slot 26 when the knife 28 co-
operates with the cutting edge 24 and severs the
tape along the edge of the sheet. . At this point,
the dog 40 is depressed and the slide 25 is re-
turned to ifs original position by the spring 30,
thereby separating the punch and die members.’
Raising of the handle 32 moves the bell erank
arm 36 with the tape and pusher 47 toward the
front of the machine, feeding the end of the tape
between the punch and die members ready for
further operation.

The reinforcing and punching machine here--
inbefore described is particularly suitable when.
adhesive tape in roll form is used as reinforcing
material which, due to the tackiness of the mate-
rial, resists unrolling. However, other forms of
reinforeing material may be used, such as-
gsummed tape which requires moistening to make
it tacky. When this later type of tape is em-
ployed, moistening means may be applied. If de-
sired, a plurality of similar units may be ar-
ranged to operate simultaneously to reinforce -
and punch any number of desired openings. The
machine may alsc be used for the purpose of i
merely applying reinforcing material, in which
case clamping members having: flat opposed sur- -
faces would be substltuted for the punch and die -
members.

‘While I have shown and described a particu-
lar embodiment of the present invention, it is to
be understood that various changes may be made:
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therein without departing from the invention,
and therefore I wish to be limited only by the
prior art and the appended claims.

I claim:

1. In a machine for applying reinforcing ad-
hesive tape to a sheet, upper and lower clamp-
ing members relatively movable toward and away
from each other for receiving and clamping a
sheet and a portion of adhesive tape there-
between, means for positioning a sheet there-
between, a movable holder for rotatably support-
ing a roll of adhesive tape, means for guiding
said tape from said roll to said clamping members
with the adhesive side facing a sheet positioned
therebetween, means for moving said holder away
from said clamping members when they are in
clamping relationship to unroll a portion of said
tape and for reburning said holder to original
position when said clamping members are sepa-
rated, and cutting means acting to cut said tape
along the edge of a positioned sheet when said
holder is substantially a maximum distance away

from said clamping members.

i 2. In a device of the character described a
punch member and a co-operating die member
movable relatively towards and away from each
other for receiving and clamping a sheet and a
web of reinforcing material therebetween and
punching a hole therein, a holder for said web of
reinforcing material movable toward and away
from said punch and die, and means acting to
move said holder away from said punch and die
when the latter are in clamping relationship and
to return said holder to original position when
said punch and die are separated.

3. In a device of the character described, a
punch member and a co-operating die member,
said members being relatively movable toward
and away from each other for receiving and
clamping a sheet and a portion of reinforecing tape
therebetween and punching a hole therethrough,
a movable holder for rotatably supporting a roll
of reinforcing tape, means for guiding the tape
from said roll to said punch and die, and means
for moving said holder away from said punch
and die when they are in clamping relationship
and returning said holder to original position
when said punch and die are separated.

4. In a device of the character described, a
punch member and a co-operating die member
relatively movable toward and away from each
other for receiving and clamping a sheet and a
portion of reinforcing tape therebetween and
punching & hole therethrough, sheet positioning
means, & mmovable holder for rotatably support-
ing a roll of reinforcing tape, means for guiding
said tepe from said roll to said punch and die
members, means for moving said holder away
from said members when they are in clamping
relationship and for returning said holder to
original position when said clamping members
are separated, and cutting means acting to cut
said tape along the edge of a positioned sheet when
said holder is substantially a maximum distance
away from said members.,
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5. In a device of the character described, a
punch member mounted for reciprocatory move-
ment, a die member mounted adjacent thereto
for cooperation therewith, a movable holder for
rotatably supporting a roll of reinforcing tape
intended to be fed to said members, said punch
member having a punch, a resilient clamping por-
tion extending outwardly of said punch, and a
cutting edge inwardly of said punch for co-
operating with said die member to clamp together
and perforate said sheet and tape and sever said
tape, mechanism for causing reciprocation of said
punch member, and means for moving said holder
away from sald members and actuating said
mechanism to move said punch member toward
said die until said tape is severed.

6. In a device of the character described, a
punch member mounted for reciprocatory move~
ment, g die member mounted adjacent thereto for
co-operation therewith, means for positioning a
sheet between said members, a movable holder
for rotatably supporting a roll of reinforcing tape
intended to be fed to said members, said punch
member having a punch, a resilient clamping
portion extending outwardly of said punch and a
cutting edge inwardly of said punch for co-oper-
ating with said die member to clamp together and
perforate said sheet and tape and sever said tape,
a substantially horizontally movable bar having a
slot therein co-operating with a portion of said
punch member and shaped to cause reciprocation
of said member when said bar is moved, and
means for moving said holder away from said
members and moving said bar in a direction to
force said punch member toward said die until
said tape is severed.

7. In a device of the character described, a
punch member mounted for vertical movement, a.
die member above said punch member for co-
operation therewith, means for positioning a sheet
between said members, a pivotally mounted de-
pending lever having thereon a holder for rotat-
ably supporting a roll of reinforcing tape, said
punch member including a punch, a resilient
clamping portion for engaging said die before
said punch and g cutting edge below said punch
for co-operating with said die to clamp together
and perforate said sheet and tape and sever said
tape, a horizontally movable member for recipro-
cating said punch member on movement thereof
positioned to co-operate with said lever, and
means for pivoting said lever to move said holder
away from said members while moving said bar
to raise said punch member against said die mem-
ber.

WALDO A. BARSH.
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