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UNITED STATES PATENT OFFICE.

. HENRY R. HEYL, OF PHILADELPHIA,'PENN SYLVANIA, ASSIGNOR TO THE
' NOVELTY PAPER BOX COMPANY.

IMPROVEMENT IN MACHINES FOR FORMING ANDVINS‘ERTIING WIRE STAPLES IN PAPER BOXES.

Specification forming part ‘of Letters Patent No. 175,457, dated March-28, 1876 ; reissue No. 7,608, dated
April 17, 1877 ; 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 and Inserting Staples in Making
Paper Boxes, of which the following is a speci:
fication: e

This inveution is chiefly a modification of
the essential parts of a machine for which a
patent was granted to Henry R. Heyl and
August Brehmer, dated October 8, 1872, No.
132,078. . .

The present machineis particularly designed
to provide a way to unite, by meaus of the
wire-staple fastening, as set forth in the afore-

said patent, boxes of such sizes and peculiar

.8hapes as 'are not adapted to the form and
limits of said patented machine; but it is
capable of uniting such materials as are used
in the manufacture of paper boxes, whether
the same are superposed in the box form or in
the sheet. . :

The invention consists in improvements in
the mechanisms, as will be fully hereinafter
pointed out. ,

In the accompanying drawings, Figure 1 is
a side elevation of the machine ; Fig. 2, a
front view of the same. Fig. 3 is a side ele-
vation opposite to that shown in Fig. 1; Fig.
4, a plan view; Fig. 5, a vertical section of the
staple forming and inserting mechanism; Fig,
6, a vertical section of tlie same in a plane at
right angles to that of Fig. 5; Fig. 7, ahori-
zoutal section on line 7 of Figs. 2 and 3; Fig.
8, a horizontal section on line 8§ of Figs. 2 and
3; Fig. 9, a sectional elevation of a modified
form of clincher and its accessories, viewed

- from the side, showing also 3 part of the at-

taching bracket of this clinching mechanism ;

Fig. 10, a vertical section on line 10, Fig. 9;

Fig. 11, a vertical longitudinal section of a

clinching mechanism similar tq that shown in

the patent hereinbefore referred to, and which
may be applied to the present machine ; Fig.

12, a transverse section on the line 12, Fig.
11; and Fig. 13, a horizontal section on line
30, Fig. 6.

By reference to the drawings it will be seen
that the forming-mold of the machine patent-

ed, as aforesaid, is dispensed with, and that
the hand must perform the labor of folding
the box-blank into the required form, and of
placing the parts which are to receive the
wire-staple fustening through them into posi-
tion between the staple forming and inserting
mechanisms and the work-supporting arm.or
bracket, v

- Thiy process of making boxes, although a
somewhat slower one than when they are
made by the thoroughly antomatic machine,
(subject- matter of the aforesaid patent,) is
nevertheless of great advantage in the con-
struction of boxes of large d#nensions, which
must generally be made from several pieces
of pasteboard united together, in order to use
material economically. :

By these same meaus one is enabled to in-
sert staples and elinch the same in material,
taking up a considerablé area of space, a8 in
the case of large sheets and boxes of peculiar
shapes. :

The working parts of the machine are
mounted upon a pedestal, J.

The whole mechanism derives motion in
proper time through the main shaft A, which
is driven by power applied to the pulley B,

To the main shaftare fixed two cam-wheels,
one marked C,.giving movement to the lever
D, which reciprocates the wire-bending fork
E, one part of which forms a member of the
cutting device, aud the other, marked F, op-
erating, through the lever &, the wire-feeding
device H, and the lock I of the driving-ham-

‘mer T, aud, through the lever K, the clineh-

ing mechanism. ;
The operation of the machine is as follows: -
The wire used to form the staples is placed
upon a spool, preferably hung on a stud at
M. The wire is led through a bent guiding-
tube, N, and between the feed-rollers O, by
the frictional contact of "which rollers it is
drawn forward and pushed directly under the
bending-fork, one part of which forms a mem-
ber of the cutting device, the length of wire
fed being controlled by the uniform move-
ment of lever G operating the ratchet P, which
is fixed on the shaft of one of the teed-rollers
O, said feeding-rollers being geared together
80 as to revolve in unison. :




As the bending-fork is forced downward
the wire is cat off and bent over the forming-
mandre! R, and into the position shown in
Fig. 6, thus forming a staple within the bend-
ing - fork
ward. :

This forming-mandrel is constructed with a
noteh across its face at the point where the
wire is to-be beut over it, which noteh serves
the purpose of a guide to-Lring the wire, as it
ig fed forward, under the center of the bend-
ing-fork, so that when' the staple is formed
it can pass with accaraey into longitudinal
grooves in the inside of the bending-fork E,

which serve as guides in directing the staple -

into the material to be stapled. As the bend-
ing-fork B continues its descent the shoulder
8, with which it is provided, (see Fig. 5,)
presses against the forming-mandrel R below
its pivot, and pushes it out of position, so' that
at the proper. time the dtiving-hammer T may
slide down through the bending-fork E and
foree the staple into the material lying below
the end of the bending-fork, and supported on
the work-supporting arm or bracket cver the
elinehing mechanism L.

The driving-hammer T is provided with
feathers 28 on its sides, which run in the lon-

~ gitudinal grooves 29 of the bending-fork. The

ends of these feathers thus bear on the staple
directly over ils legs, while the face proper of
the driving-hammer constitutes the bearing
for the top or crown of the staple. This con-
struction of inserting mechaunism insures the
proper guidance and support of the staple as
it is inserted 'through the material, thus di-
recting "its ‘légs parallel, or nearly so, with
each other and into proper pesition relative

to the clinching mechanism, for it to turn and-

close them down onto the under. side of the
material. A

The return movement of the forming-man-
drel is compelled by the spring V, which is
also stiff enough to hiold the bending-mandrel
firmly against the pressure of the bending-
fork while it is bending the wire over it.

The staple is driven by percussion, making
its own holes through the material, by the
hammer T, which is quickly forced down by
the spring W as soon as it is released by the
withdrawal of the leck I~ This lock L is a
simple arm rigidly fixed at the end of a shafs,
Z,
it is linked. The-driving-hammer T earries a

collar, U, which is engaged by the bending-

fork in its upward movement, by which ar-
rangement the bending-fork earries the driv-
ing-hammer upward with it, and ‘hence no
separate deviee is employed to withdraw the
driving-hammer, a8 is the case in the patented
machine hereinbefore referred to. As soon as
the driving-hammer is carried up to its highest
point the locking-arm I passes under its head
and retains it until its foree is again required
to drive another staple, when the locking-arm
is swung out and the driving-hammer is al-
lowed to move downward with the full force

E, with its points- directed down-

jaws 11 is attached

rocked by means of the lever G, to which |
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of the spring., By this sndden blow the sta-
ple is driven by percussion through the mate-
rial, its legs protruding below the same in
position to be engaged by the clinching mech-
anism.

The clinching mechanism, which turns the
legs of the staple toward each other onto the
under side of the material, is-carried near the
erid- of a work-supporting arm or bracket, Y,
and it consists, essentially, of jaws11, which
form nippers. ' ’ ‘

Oue form of elinching mechanism is shown
in Figs. 2 and 8. In this instance one of the
to a hollow sleeve, 2, and
the other to a shaft, 3, within said sleeve, the
sleeve and shaft having arms 45 projecting
in opposite directionis and rocked by rods 67
connected with the lever K. This is & modi-
fication of the original form of elincher, being
adapted to clinch the legs of the staple at
right angles to the work-supporting arm or
bracket Y. . -

In Figs. 11 and 12 I bave shown a clinch-
ing mechanism similar.to that described in.
the patent already referred to, but adapted to
work borizontally instead of vertically, the
staple being driven vertically by this machine
instead of horizontally, as in the former ma-
ehine. The work-supporting arm or bracket
Y? carrying this clinching. mechanism is at-
tached at will in place of the similar bracket
Y, and its clinching mechanism consists of
reciprocating slides or rods 13 14, each having
one end upturned to form a jaw, 1, which rods
are counected by links 1112 with a lever, 8,
falerumed at 10, which is worked by the con-
tact of the lever G with the studs 8.

Still another modification of the clinching .
mechanism is in the form of a post or horn,
witk nipper-jaws 15 at the top, as shown at
X, Figs. 9 and 10. This post forms part of a
work-supporting arm or bracket, Y!, whieh
connects it to the pedestal, as shown in Fig. L.
The nipper-jaws 15 are connected by links 16
to a vertical red, 17, joined to a lever, 18,
whieh is fulerumed at 19 to the work-support-
ing arm or bracket Y!, and actuated through
a rod, 20, from the lever K. The object of the
olinching device last deseribed is to ¢linch sta-
ples at the bottoms of deep boxes, which ean-
not be reashed by either of the other forms ef
elinchers shown. ' )

n the operation of this clinching mechan-
ign its jaws, which have angular inner faces,
stand apart, and the legs of the staple, as it
is projected through the material, strike these
angular or inelined faees, and are thereby
bent inwardly to a slight degrée. The jaws
are then moved toward each other, and close
said legs down onto the material.

The work-supperting arms or brackets are
so constructed that there is a free and unob-
strioted passage for the work all aronnd them,
so that work to be operated upor may be en-
tered between the stapling mechanmsms from
either side or endwise. ’

In practice it is necessary to adjust the work-
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supporting surface in its position relative to
the staple-inserting mechanism, and this is
accomplished in this machine in two ways.
The work-supporting arm Y ‘or Y?is hung
upon’ the pedestal by two screws, 22, inserted

near its upper edge, and tapped into the ped--

estal J, while near its lower end an adjusting-
screw, 30, is tapped into the bracket, so as to
bear against the pedestal. By slightly loos-
ening the screws 22 and turning the screw 30
said bracket may be tilted up, so as to bring
its front end, carrying the’ clinching mechan-
ism, into nice adjustment reiative to the sta-
ple-inserting mechanism, -

The work-supporting arm or bracket Y! iy
held upon the pedestal J by 8 .clamp-bearing,

, which' is formed by cuttihg a seat in the

base of said arm or bracket, and providing it.

with a eap and clamping-screws. This clamp-

bearing rests upon, and is raised and lowered -

by, a nut, 21, which runs on screw-threads 23
cut in the pedestal J. Said arm or bracket
may thus be adjusted vertically by the screw-
nut, or may be fixed in vertical position by
tightening the screws of the clamp-bearing,
which adjustment determines the space be-
~ tween the staple-inserting and clinching mech-
- anisms. The said arm or bracket may also
swing horizontally upon the pedestal, and thus
accurately adjust the inserting and clinch-
ing mechanisms in the same vertical plane.

The following is claimed as new:

1. A spring-seated forming-mandrel, in com-
bination with a bending-fork, substantially
a8 described. _ .

2. The combination of a forming-maudrel,
construgted with a noteh to receive and sup-
port the wire, with an internally-grooved
bending-fork, substantially as described,

3. The combination of a bending-fork con-
structed with internal longitudinal grooves, a
bammer sliding in said grooves, and clinching
devices, substantially as described, the said
devices operating to guide, support, and in-
sert a staple through the material, and clinch
down its protruding ends.

. 4. The combination of an overhanging arm
and the staple forming and inserting mechan-
isms with a bracket extending from the Bup-

porting-pedestal and staple-clinching mech-
anism, substantially as shown and deseribed.

5. The work-supporting arm or bracket Y3,
constructed in bent or horn form, and pro-
vided near its end with clinching mechanism,
substantially as and for the purpose described.

6. In combination with the work-supporting
bracket Y, the supporting-screws 22 and ad-
justing-serew 30, substantially as described.

7. In combination with the work-supporting
bracket, the clinchingjaws 1 1, hung and ro-
tated upon a common center, substantially as
described.

8. The combination, with .staple-inserting -
mechanism, of two rocking-shafts, provided
near their extremities with clinching-jaws, to
engage with and bend the staple-legs toward
each other onto the work, substantially as de- .
scribed. , o

9. In combination with the staple-inserting
mechanism, the clinching-jaws fixed to shafts,
automatically rocked to close the said jaws
and bend down the staple-legs toward each
other, substantially as described.

10. In combination with a staple-inserting
mechanism provided with internal guiding-
grooves, clinchingjaws operated by means
substantially as described, so that their faces
shall stand in angular positions and bend the
Staple-legs toward each other as said legs
bear against the said jaws in the process of
being inserted through the material, and then
be moved to press the said legs onto the ma-
terial, substantially as described.

11. The combination of a pivoted spring-

seated forming-mandrel with a bending-fork,
substantially ags described.
" 12. The work-supporting arm or bracket,
constructed so as to be adjustable vertically,
by means substantially as described, to fixed
working positions relative to- the staple-in-
serting mechanism. :

In testimony whereof I have hereunto set
my haud in the presence of two subscribing

witnesses.
HENRY R. HEYL,

Witnesses: ~
HENRY T. MUNSON,
M. B. PHILIPP.




