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"UNITED STATES

PATENT OFFICE.

HENRY R. HEYL, OF PHILADELPHIA, PENNSYLVANIA, ASSIGNOR TO THE
NOVELTY PAPER BOX COMPANY, OF SAME PLACE.

IMPROVEMENT IN MACHINES FOR FORMING, INSERTING, AND CLINCHING STAPLES IN BOOKS.

Specification forming part of Letters Patent No. 183,670, dated October 24, 1876 ; application filed
September 26, 1876,

To all whom it may concern:

Be it known that I, HENRY R. HEYL, of
the city and county of Philadelphia, in the
State of Pennsylvania, have invented certain
new and useful Improvements in Machines
for Forming, Inserting, and Clinching Staples
in the Backs of Books and other articles, of
which the following is a specification :

This invention is supplementary to certain
inventions in wire-stapling machines for which
patents have been granted as follows: To
Henry R. Heyl and Augnst Brehmer, Octo-
ber 8, 1872, No. 132,078, and to Henry R.
Heyl, March 28, 1876, No. 175,457.

The present invention is designed to insert
staples of heavier wire in such thicker books
or other articles as are beyond the capacity of
the former machines patented, as aforesaid,
which I employ to staple thin books, as well
as paper boxes.

The main features of the within-described
improvement consist in the empleyment, in
combination with the staple forming and in-
serting meechanisms, of rapidly-rotating drills
to make holes in the book or-other article to
receive the staples; in a combination of feed-
rollers, some of which rotate intermittingly
and others continuously, to pass the book
throungh the machine—first, space by space,
to receive the staples, and then to deliver it
out of the machine; and in details of con-
struction and modifications, too tully hereinaf-

- ter set forth to need preliminary deseription.

In the accompanying drawings, forming a
part of this specitication, Figure 1 represents
@ perspective view of the machine; Fig. 2, a
perspective view from the front of the perto-
rating mechanism; Fig. 3, a similar view from
the rear of the wire-feeding, staple-forming,
inserting, and clinching mechanisms; Fig. 4,
a longitudinal section taken through the sta-
pling mechanisms; Kigs. 5, 6, and 7, views of
the work-guiding plates and feeding-rollers;
Fig. 8, a detached view of the elinching mech-
anism ; Fig. 9, face and sectional views of the
gnard-plate through which the clinching mech-
anism opeiates; Fig. 10, views of a modifica-
tion of the wire-cutting apparatus; Fig. 11, a
view of the bending-mandrel and nipper de-

. tached.

The machine, which has for its primary ob-
ject the stitching or stapling of pamphlets or
swall books, is so organized that the prinei-
pal mechanisms operate horizontally, so that
the sheets or signatures composing the pam-
phlet or book pack may be placed in the ma-
chine and rest on their back edges, which in-
sures an even and square back to the pam-
phlet, and also facilitates the operation of
feeding it into and through the machine.

To this end I place or hang the main shatt
A in horizontal bearings across the back of
the bed or table F, and support upon it a
swinging bracket, B, carrying in its forward
end the perforating mechanism, the bending-
fork O, and the driving-hammer 1, all of which
devices are operated by a set of cams also
placed upon the main shaft and between the
bearings # « of the swinging bracket B, while
the forming-mandrel ¢ (which, with the bend-
ing-fork O, constitutes the bending or staple-
forming mechanism) and the clinching mech-
anism are supported upon the bed or table
near the front of the machine; and between
the said perforating and bending or forming
mechanisms and the staple-clinching mechan-
ism upright plates G Y are placed, so as to
constitute a horizontal guideway, in which the
several leaves, sheets, or signatures to be
stitched or stapled are placed in a vertical po-
sition, resting on their back edges upon the’
table ready to receive the first staple.

By thus supporting the leaves, sheets, or
signatures constituting the book - pack they
will be settled upon the table by gravity, so
that their back edges will all be even, and the
perforations for the staples will be made in
lines parallel with said back edges.

The rear guide-plate Y is fixed in proper po-
sition upon the table relative to the staple
forming and inserting mechanisms, and the
front guide-plate G is fizxed to a slide, 10,
whieh is moved toward and from the guide-
plate Y by means of a toggle -lever, D, con-
necting it with a head, 19, which is adjusted
by a thumb-screw, T, to set the guide-plates
to suit the thickness of the book or pamphlet
to be stapled.

The work - feeding mechanism consists of
two feeding -rollers, I' J/, (see Figs. 1, 5, 6,
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and 7,) whicl are journaled on vertical shafts
fixed to the bed, so as to protrude through the
guide-plate Y, and are rotated intermittingly
by pinions 11, which engage with a toothed
wheel, 9, moved by a ratchet - wheel, 12, at-
tached to its lower fuce, and a pawl, 13, acta-
ated by a rod, 14, adjustably connected with
a lever, 15, linked to the reciprocating slider
16, which actuates the bending - fork, as will
be described. The feeding-roller H’ is driven
continuously by a belt, 17, from the main shaft.

The companion feed rollers—viz., I, J, and
H—operate as follows: Those marked I and
J are journaled on pins fixed in the slide 10,
80 as to protrude through the guide-plate G,
and partake of all of its movements imparted
by the toggle-lever D, and the feed-roller H
is hung in the end of a bell - crank lever, 18,
linked to said toggle-lever D.

The feed rollers H’, J/, and I’ are provided
with rubber tires, which coustruction insures
more perfect frictional contact with the book-
pack.

The slide 10 is moved forward and back by
the toggle-lever D, which is connected to a
rod, R, reciprocated by the rock-shaft 20, as
will.be described.

In the position of this feeding mechanism
shown in Fig. 6, which is that occupied by it
daring the operation of setting and clinching
staples, the slide 10 has been moved forward,
80 as to cause the feeding-rollers I I’ and J J/
to firmly compress the book between them.

As the rollers I’ and J/ are rotated inter-
mittingly the book will be fed forward a proper
distance and come to a state of rest, when a
staple will be inserted through it, as will be
presently explained. The next movement of

the feed-rollers will carry the book onward a.

proper distance, and this operation will be
coutinued as long as the feed-rollers are in the
position shown in Figs. 5and 6. The position
of the feeding mechanism (shown in Fig. 7) is
that occupied by it when a book-pack has just
been inserted, and the book, just stapled, is
leaving the machine. The slide 10 has been
moved back by the toggle-lever D, which, at
the same time, has carried the roller H for-
ward, 80 as to press the stapled book between
it and the constantly-revolving roller H, the
contact of the two propelling the book out of
the machine,

Thus the feeding-rollers I 1’ and J J are
brought into position to press the book be-
tween them, and are rotated intermittingly
between the times that the successive staples
are inserted into the book to feed the book
along, space by space, until the desired num-
ber of staples are inserted in it, when the rolls
are separated to release the stapled book, and
the feed-roller H’ is carried forward to press
the said book between it and the coustantly-
revolving feed-roller H’ and deliver it out of
the machine, during which operation the pack
of sheets or signatures for a new book is in-
serted between the guide-plates G Y, which
now stand apart and present a space consid-

erably greater than the thickness of the book-
pack which they have been adjusted to receive.

Thus the entire operation of feeding the
book-pack for the spacing of the staples, and
for carrying the book out of the machine when
the stapling has been completed, is performed
by these feed-rollers, leaving only for the op-
erator the work of inserting the book-pack in
its first position between the guides G Y, which
mechanism renders the machine more efficient
and rapid than if the entire movement of the
book bad to be managed by the Land, while
the stapling is more uniférin and neat,

The perforating mechanism, Fig. 2, consists
of a pair of rotating drills, whose spindles or
stocks @ a are supported in a reciprocating
carrier, K. The rotary, as well as the recip-

| rocating, movements of these drills are accom-

plished simultaneously, their reciprocation
being effected through the medium of grooved,
cam 33, in which runs a roller, 36, on a lever,

V, which latter is connected, by a rod, Z, with
a bell-crank, L, which reciprocates the carrier
K in its longitudinal bearings in the forward
end of the swinging bracket B; and their ro-
tation is effected through a rack, b, recipro-
cated by the connecting-rod Z meshing into a
small pinion, j, which is joined to the toothed

wheel U, from which, by direct gearing with

small pinions on each drill stock or spindle,

the latter are rotated. The tonthed wheel U

has sauch a width of face ihat, as the drill

stocks or spindles are reciprocated, their pin-

ious are not disengaged fromn the teeth of the

said wheel O.

This combination of rack and pinions gives
to the drills a high rotary speed at the same
time that, through the medium of the bell-
.crank lever L, the drill-stock carrier K is
moved forward, forcing the drills through the
book-pack thatstands between the guide-plates
G Y. The reverse motion of the lever V also
reverses the drills, and draws back the drill-
stock carrier, which gives place to the stapling
mechanism to insert the staple in the holes
Jjust made by the drills, and drive it into the
book-pack. By using rotating drills instead
of puncturing-awls, & great saving of strain
is attained, and, consequently, a much smaller
drill can be used, for it has much less thrust.
pressure to bear ; besides, the drill will always
make a straight hole, whereas a non-rotating
awl will follow any inclination of its point
should it be ever so slightly bent or not cen-
trally ground; but these slight imperfections
do not affect the perfect working of a revolv-
ing drill.

The wire-feeding mechanism consists of two
wheels having polished surfaces, one of which,
22,is shown in Fig. 1. These wheels are hung
on vertical shafts, upon which are fixed gear-
wheels 23 meshing together, so as to revolve
in unison. One of the vertical shafts is driven
intermittingly by means of a ratchet-wheel,
46, and a pawl engaging therewith, which
pawl is operated by a lever connected with

the wheel 24 by arm 25. The wire w is di-
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Tected throﬁgh a guiding-eye and between
these feeding-wheels,thence throughastraight.

.ening-plate, 39, Fig. 8, through the cutier-
-‘block C and between the cutters, and thence

passes through a slot.in plate 6, and protrudes
.beyond the-forming-mandrel, where it rests in

-an eye, #, of a nipper, 4, across the face of the

forming-mandrel ¢. A proper length of wire
to form a staple is fed forward to this position
at.each movement of the feed-wheels.

The cutting mechanism, Fig. -3, consists of

_a plate, 8, fixed to the front end of the cutter-

‘block C, and a cutter-blade, I, depending from
-a-stock, 3, pivoted so as to vibrate upon the
.end of the cutter-block C. The wire passes
through a perforation in the plate 8, and lies
just in front of the blade I, which is pressed
against it to sever the wire by the swinging
bracket B striking -a.lug, P, projecting from
the blade-stock 3, and-thus rocking it upon its
pivat as the said bracket rises, to present the
perforating-awls in operative position. The
stapling mechanism cousists of a forming-
mandrel, a bending-fork, a driver, and clinch-
ers, all of which will be separately hereinafter
described.

In its raised position the swinging bracket
B supports the staple-bending fork O in oper-
ative position, with -respect to the forming-
amandrel ¢, which is held in a head-block, 52,
rising from the table of the machine, and is
provided with a spring-seated nipper, ¢, hav-
ing an eye, u, which receives the staple length
of wire, and prevents it from dropping or
jumping when it is cut off, and also holds it
in proper position to.beoperated upon to-form
it into a staple.

The bending-fork O, as shown, is a long
narrow metal plate, furrowed out to form lon-
gitudinal grooves 2 in its .inner side walls. It
thus has a forked end, which, as it moves for-
ward, strikes the wire, which is supported be-
tween the extreme ends.of the nipper ¢ and
forming-mandrel %, as in Fig. 11, and bends it
into the form of a.staple around the forming-

-mandrel t, the legs of said staple lying in the

Jongitndinal grooves 2 of the bending - fork.
This bending-tfork is at the end of a slider, 16,
and lies directly over. the reciprocating drill-
stoek carrier, and as .close thereto as is pos-
gible,.s0 as to avoid any unnecessary up-and-
down motion of the swinging bracket B. The
slider 16 is mortised, so as to slide upon the
shaft A, and has a reciprocating motion im-
parted to it by means of the eam 48, which
has a grooved face, 37, which receives a frie-
tion-roller, 47. When tlie drills have perfo-
rated the book, and the bending-fork has
formed the wire into a.staple around the man-
Adzel #, the swinging bracket B drops down to
the position shown in Fig. 4. The staple, as
it is formed, lies in the grooves on the inner
sides of the bending-fork O, and as the latter
is moved down with the swinging bracket B
it strips the staple from off the end of the
forming-mandrel, the spring-seated nipper 4
giving way to permitits passage. The staple

now lies within the end of the bending-fork in
position to be inserted into the book-pack.
The bending-fork O still continues to move
forward until its end reaches the book-pack,
by which time the swinging bracket B is down
to its lowest position, and the staple-legs
stand close to the holes in the book, ready to
be driven.

The driving mechanism consists of a ham-
mer, 1, guided in the grooves 2 of the bending-
fork, and operated by cam 48. It strikes the
staple from behind, and forees it through the
book-pack, the projecting legs of the staple
passing through an opening, 44, in the guard-
plate N, Fig. 9, which is a portion of the front
guide G. This opening in the guard-plate N
is a narrow slot, 44, with two countersunk en-
largements in it at points opposite to the en-
trance of the staple-legs, through which the
staple-legs pass, and as these stapleJegs are
bent around toward each other, and flat against
the book, the narrow slot between the coun-
tersunk enlargements serves as a guide to di-
rect the wires in a straight line toward each
other.

The clinching mechanism, which bends the
projecting legs of the staple flat against the
book, is formed of two shafts, S, lying close
to each other, and having about a quarter-turn
motion in opposite directions, as if they were
geared together. These shafts are actuated
by a tappet, 27, on the face of the wheel 24,
which rocks a lever, 28, connected by means
of rods 43 with the cranks 53 on the lower
ends of the shafts. The upper ends of these
shafts are milled off, to allow them to pass up
behind the slotted guard-plate N, while at the
same time their centers are directly under and
in line with the face of the said plate N. Two
thin clincher-plates, ¢ ¢, are mounted on the
top ends of these shafts; but they might be a
part of the shafts, were it not that they need
to be of hardened steel, while the rest of the
clincher-shafts are inade preferably of untem-
pered metal. The corners r r (see Fig. 6) of
these clincher-plates are directly on the cen-
ter-line of the shafts S S, and the corners s §
(see Fig. 6) are on the periphery-line of the
shafts. The diameters of the shafts are of
such dimensions that the corners » v shall be
only a little wider apart than the width of the
staples, so that as the legs of the staple pro-
jeet through the book and enter the slotted
plate N, they may also pass between the
clincher - plates, bear against their inclined
faces, and be slightly turned inward, as shown
in Fig. 5.

To make a proper clinch of the staple-legs
it is very important that the turning-point of
the clinchers should be as close behind the
staple-legs as possible, and at the same tlme
close to the face of the book-pack, and,to
make such clinchers, there is evidently no
room to place pivots upon which to turn them
at the center-points » ». Therefore, to fully
avail myself of this true form of clincher, I
employ the extended shafts S S, with cranks
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at their lower ends, to partially rotate them,
and with their upper ends so worked out as
to accommodate themselves to the interfering
slotted guide-plate N, and at the same time to
have’the points of contact with the staple-
legs of the proper form, and in that close re-
lation, as deseribed, which shall make the
most perfect clinch of the staple-legs. -

To provide economical cutters for the wire,
such as need seldom be sharpened, I employ
circular steel disks40 41, one of which, 41, has
a beveled-edged hole through it, (see Fig. 10,)
while the other, 40, is beveled around its outer
edge.

It is obvious that when these disks are
placed in supports, so that the one shall pass
across the face of the other, any wire project-
ing through the hole in the one disk would be
cut off by the beveled edge of the other, in
passing across the face of it. These little

- disks are set in supports, so that they may be
turned around at pleasure, to present a fresh
cutting-edge, so that, until the entire cirecum-
terence is dulled, they need not be removed.
In practice such cutters last about two years
before they need sharpening, and are there-
fore very economical.

Operation : The machine in a state of rest
stands with its swinging bracket B in its high-
est position, the drills being in position to
perforate the book-pack, and the bending-fork
in position to form a staple. It is set in mo-
tion by depressing the treadle X, which, rock-
ing the shaft 20, draws back the locking-bar
29, so as to allow the locking-disk 30 to re-
volve, and the spring seated pawl 34, carried
by it, toengage with a ratchet-wheel, 32, which
is fast on the hollow shaft 31, supporting the
driving-wheel 5, thus coupling it with the
main shaft A, This same movement through
the rod R operates the toggle-lever D), and
moves the guide-plate G forward, and closes
the feed-rollers I and J upon the book-pack
W, which is supposed to have been fed to the
machine, as seen in Fig. 6.

At each revolution of the main shaft the
following operations are effected: The roller
36, runningin cam-groove 33, moves the lever
V, thus actuating the mechanism for rotating
the perforating-awls and reciprocating them
forward, guided by the holes in the plate =
through the book-pack, and retracts them.
The bending-fork O is simultaneously moved
forward, by the slot 37 of cam 48, a distance
sufficient for it to engage the wire and bend
it around the forming-mandrel ¢, thus form-
iug it into a staple, the legs of which rest in
the Jongitudinal grooves of the bending-fork
0. The swinging bracket now descends by
gravity, the cam Q releasing the supporting-
lever 39, until it reaches the limit of this move-
ment, and supports the forming-mandrel, as
in Fig. 4, in the plane which was occupied by
the drills, the bending-fork drawing the staple
away from between the forming - mandrel ¢
and the spring nipper i, and carrying the
staple with it,as, descending and stillmoving

forward, it abuts against and compresses the
book-pack. The hammer 1, through its stock
38 and the cam 48, is then projected to force
the staple-legs through the perforations in the
book. The clinching mechanism is then oper-
ated by the tappet 27 on the wheel 24, to turn
said legs down onto the book, while the ham-
mer still rests upon the staple-head. The
bending - fork and hammer are then with-
drawn, during which movement the wheel 24,
through the arm 25, rotates the wire-feed

wheels 22, and protrudes a staple length of.

wire through the cutter-block C, and the eye
% of the nipper ¢, and between it and the
mandrel ¢, as in Fig.3. The cam @ then de-
presses the lever 35, and carries the swinging
arm B to its highest position, thus raising the
bending-fork O and the perforating-awls into
proper positions for a repetition of the opera-
tion. In this upward movement of the swing-
ing arm, a plate, 50, which is carried near its
front end, engages with the projection 51 on
the forming-mandrel and raises it slightly,
which movement carries the piece of wire
lying in the eye of thenipper ¢ snugly against
the faces 7 and 4 of the head-block 52, and
forces the mandrel and nipper to slightly open
and slide over the wire until it rests near the
end of the mandrel and between it and the
nipper, as in Fig. 11, in which position the
wire is ready to be bent into a staple. The
eud of the swinging arm in its upward move-
ment also strikes the lug P, and operates the
cutters to sever the wire. The shaft A will
thus have made one revolution, and brought
the slot of the locking-disk 30 into a position
to allow the locking-bar 29 to move outward,
and the shaft 20 to be rocked back by the
weight 49, thus opening the guides G Y, and
rollers I I’ and J J/, and closing the roller
H upon the book, as in Fig. 7, in which posi-
tion of the parts the stapled book E will be
delivered out of the machine, while a new
book-pack, W, may beintroduced and the op-
eration repeated. The throw of the wire-feed
wheels may be varied, and the position of the
cutter-block, C be adjusted, by the screw %, to
make staples of different sizes.

A registering mechanism, M, of any ap-
proved construction, the driving- wheel of
which is geared to the wire-feeding mechan-
ism, may be applied to the machine, whereby
the length of wire consumed may be accu-
rately determined.

By increasing the dimensions of the feed-
ing-rollers, and in some cases their number,
80 that their peripheries shall have a consid-
erable surlace length, the guide-plates may be
dispensed with. In this arrangement the feed-
ing-rollers will receive the book between them
and form efficient gunides.

The wire-guiding eye % might be formed in
the face of the forming-mandrel, or partly in
it and partly in the nipper 4.

The following is claimed as new:

1. The combination, with staple-inserting
mechanism and a work-supporting table, of
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work-guides standing at right angles to said
table, and forming a way in which the book-
pack may rest upou its back or edge by grav-
ity on said table to receive the staple, sub-
stantially as described.

2. The combination, with perforating mech-
anism and a work-supporting table, of work-
guides standing at right angles to said table
and forming a way in which the sheets or sig-
natures of a book may rest by gravity on the
table, so as to be perforated in lines parallel
with its edges, substantially as described.

3. The combination, with mechanisms for
inserting and clinching staples in the backs
of books or similar articles, of reciprocating
rotating drills, to perforate the paper or other
material to receive the staples, substantially
as described.

4. The combination, with staple-inserting
and clinching mechanisms and work-support-
ing table, of two guides movable to fixed po-
gitions with relation to each other to adjust
the width of the guideway they form, sub-
stantially as deseribed.

5. The combination, with book - stapling
mechanism, of one or more pairs of compress-
ing feeding-rollers, operating intermittingly
to feed the book along a given space after the
insertion of each staple, all substantially as
described.

6. The combination, with book - stapling
mechanism, of one or more pairs of feed-roll-
ers operating continuously, to carry the work
operated upon out of the way of the stapling
mechanism after the stapling process has been
completed, all substantially as described.

7. The combination, with stapling mechan-
isms, of one or more pairs of feed rollers hav-
ing intermittent rotary motion, and one or
more pairs of feed-rollers having continuous
rotary motion, construeted and operating sub-
stantially as éescribed.

8. The combination, with staple-inserting
mechanism, of a pair of clinchers, consisting
of two rocking-shafts lying parallel to each
other, and so shaped at their extremities as
to clear the plate N and provide clinching-
plates to engage with and bend the staple-legs
toward each other, against the book or other
article through which the staples have been
driven, substantially as described.

9. The guide-plate N, provided with a slot
having enlargements at its extremitfies, in
combination with staple-inserting and clineh-
ing mechanisms, whereby the staple-legs as
they are inserted are guided in the same planes
to the clinchers, and in clinching are guided
s0-as to be turned down in straight lines to-
ward each other, substantially as described.

10. A staple-clinching mechanism consist-
ing of two plates, ¢, operating by means sub-

stantially as described, so as to stand apart
at proper angles to partially bend the staple-
legs as they are forced throngh the work, and
then to be swung toward the work upon cen-
ters which are slightly ontside of the points
of protrusion of the staple-legs through the
work, whereby the clinching of said legs is
effected by simple pressure, substantially as
described.

11. A staple forming and presenting mech-
anism, consisting of a forming-mandrel and
an internally-grooved bending-fork, the said
mandrel being stationary during the opera-
tion of forming the staple around it, and the
said bending-fork moving forward, by means
substantially as described, to form and de-
posit the staple within its internal grooves,
and downward to strip it from off the form-
ing-mandrel, and forward to carry it into po-
sition to be inserted into the work, substan-
tially as described.

12. The combination of the forming-mandrel
and nipper, substantially as described.

13. The combination of a forming-mandrel
and nipper constructed with a wire-guiding
eye, substantially as described.

14, A forming-maundrel provided with a nip-
per and operated by means substantially as
described, so as to be moved over the staple
length of wire until said wire rests at a point
near the extremity of the mandrel, where it is
clamped by the nipper in position to be oper-
ated upon by the bending-tork, substantially
as deseribed.

15. The combination, with staple-clinching
mechanism, of the swinging bracket B, carry-
ing the perforating mechanism and the staple
forming and inserting mechanism, substan-
tially as described.

16. The combination of slide 10, toggle D,
and rock-shaft 20, substantially as described.

17. The combination of slide 10, toggle D,
head 19, and screw T, substantially as de-
seribed.

18. The combination of rollers H H’, bell-
crank 18, and toggle-lever D, substantially as
described.

19. The combination of bell-crank L, slider
K, rack b, pinion j, wheel U, and drill-spindles,
substantially as desecribed.

20. The combination of a swinging bracket
carrying drill-spindles and gears for rotating
them, with a reciprocating rack for actuating
the spindle-gears, substantially as described.

In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses.

HENRY R. HEYL.

Witnesses:

HENRY T. MUNSON,
M. B. PHILIPP.




