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UNITED STATES PATENT OFFICE.

EDWARD P. SHELDON, OF BROOKLYN, NEW YORK, ASSIGNOR TO R. HOE & CO., INC., OF
NEW YORK, N. Y., A CORPORATION OF NEW YORE.

STAPLING MECHANISM.

Applicatic_n- filed January

This invention relates to certain improve-

ments in wire stapling mechanisms.

In wire stapling mechanisms as now gen-

erally constructed, the staple forming mech-
5 anism takes a plece of wire and forms it into

a staple, generally of U shape, having a back-

and legs.  This staple is driven through the
product by a staple inserting mechanism
which acts to force the legs of a staple
10 through the - product, these "legs being
clenched against a suitable cooperating an-
vil. In operating the mechanisms, particu-
larly when a thick product is to be stapled,
difficulty has been experienced in properly
15 inserting the staples, due to the tendency of
the back of the staple to bend or buckle, co
that the staple is not driven through the
product and an imperfect product results.
It is the principal object of ‘the present
20 invention to produce a staple inserting
"~ mechanism in which the back and legs of
the staple are directly supported after the
staple 1s formed and during the staple in-
serting operation, so that this tendency of
the staple to buckle or bend is overcome and
perfect stapling may be effected with any
thickness of product. o

It is a further object of the invention to
produce an improved stapling mechanism
30
are compactly arranged so that a small sta-
pling cylinder or other carrier for the sta-
pling mechanism may be used.

A further object of the invention is to
provide a stapling mechanisin which may be
simply and readily -adjusted for stapling
either collected or uncollected products.

With these and other objects not specifi-
cally referred to, the invention consists in
certain novel parts, arrangements and com-
binations which will be described in con-
nection with the accompanying drawings, in
which— ‘

Figure 1 is a cross sectional view, partly
broken away, through the carrier by which
the stapling mechanism is supported, show-
ing the parts arranged for stapling 4 col-
lected product, the parts being shown in the
position they occupy the first half revolution
of the carrier; .

Figure 2 is a similar view showing: the
parts in the position they occupy the second
half revolution of the carrier;
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embodying this feature in which the parts.

28, 1926. - Serial No. 84,264.
Figure 3 is a similar view showing the

the third half revolution of the carrier;
Figure 4 is a similar view showing the
position of the parts during the fourth half
revolution of the carrier; o
Figure 5 is a side view, partly in section,
of the carrier, part of the wall of the carrier
being broken away to more clearly show the
_construction, the view being taken in the di-
rection of the arrow 5 of Fig. 3;.. . -
Figure 6 is a sectional side view, partly
broken away, of the carrier showing . the
driving mechanism therefor, and the operat-
ing mechanism for driving the staple form-
g and inserting devices for collected and
uncollected products; - ‘ IR
Figure 7 is a face view of part of the gear-
ing shown'in Fig. 6 showing adjustment of
the gears when an uncollected product is to .
be stapled ; : ' :
Figure 8 is a detail, partly sectional, view
talen on the line 8-—8 of Tig. 3in the direc-
~tion of arrow 8 of that figure; ‘
Figure 9 is a face view, partly broken
away, of certain of the parts, the view be-
ing taken in the direction of arrow 9 of
Tig. 3; I
Figure 10 is a detail of the cam mechanism
for operating the pins, the view being taken
looking in the direction of arrow 10 of Fig.
3,and : ‘
Figure 11 is a detail,
view taken inside the cylinder looking in
the direction of arrow 11 of Fig. 4.
Referring now to these drawings, the
mechanism chosen to illustrate. the inven-
tion is capacitated to operate with. either

parts in the position they occupy during

jjartly sectidnal, '
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collected or uncollected products, means be- -

ing shown for cutting sheets from a web,
collecting these cut sheets, and stapling the
collected product. In the construction illus- .
trated, these parts are carried by a carrier
shown in- the form of a ‘cylinder 1. It
will be understood, however, that as to cer-
tain features the invention s not to be re-
stricted: to a construction -employing col-
lecting and cutting mechanism, and that
any - suitable type of carrier may be em-
ployed.. ,

The stapling cylinder is mounted . on a
shaft 2 suitably journalled in side frames
3, 4, of any usual configuration, this shaft
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2 being provided with a driving gear § by
which it may be driven from any suitable
source of power, not illustrated. The ma-
chine shown is capacitated to insert a line of
staples in the product, two such mechanisms
being shown, illustrated generally by the
numerals 6, 7 in Fig. 5. It will be under-
stood, of course, that the mechanisms may
be duplicated to insert as many staples in
the product as may be desired. These sta-
pling mechanisms cooperate with a suitable
abutment, shown in the form of a cylinder
8, which is provided with anvils 9 against
which the stapling is effected.

In the particular construction shown, the
cylinder 1 is a collecting and cutting cylin-
der, being provided with sheet taking de-
vices in the form of pins 10 and a cutting
knife 11 supported in a holder 12 mount-
ed in a block 18 secured in the cylinder wall.
The holder 12 is recessed, as indicated at
13 1 Figs. 2 and 4, to receive the cheeks
14 which are spring seated on springs 15.
The cutting knife 11 cooperates with the
usual cuttine wood 16 on the cylinder 8.

The stapling mechanisms 6, 7 are iden-
tieal in construction and a description of
one will suflice for both. While the spe-
cific construction of this mechanism may be
of various characters, as illustrated, the
staple forming mechanism is operated from
a shaft 17 suitably supported in the cylin-
der, and the staple driving mechanism is
operated from a second cross shaft 18 suit-
ably supported in the cylinder. The opera-
tion of these mechanisms is controlled by a
pair of cains 19, 20, which are loosely jour-
nalled on the driving shaft 2, before re-
ferred to. In accordance with the inven-
tion, nieans are provided whereby these cams
may be operated to insert a staple at every
revolution of the carrier or at every other
revolution. While this may be effected in
various ways, the operating cams 19, 20
are arranged so that they may be stationary
with respect to the cylinder, which arrange-
ment 1s used where a product is to be
stapled at ecach revolution, or they may
be wiven a movement with the eyvlinder but
at half the speed thereof, so as to effect
the stapling and collecting function in the
particular machine shown at every other
revolution of the eylinder, the collecting pins
being likewise operated. As the same con-
struction is preferably employed for each
of the cams, but one such construction will
be deseribed. As shown, see Figs. 6, 7, the
cam 20 carries a gear 21, which meshes with
a gear 22 on an eccentrie shaft 25. This
cccentric shaft 23 carries a gear 24, which
i= arranged to be thrown into mesh with
a ecear 25 fast on the shaft 2 of the cylin-
der. In the construction shown, the parts
are I the position they oceupy when a
product is being collected and stapled at
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every other revolution of the carrier. In
Tig. 7, the eccentric shaft is shown rocked
to throw the gears 22 and 24 out of mesh
with gears 21 and 25, in which position the
stapler is operated to staple a product at
every revolution of the eylinder. This ec-
centric shaft may be manipulated by means
of a handle 26, indicated by dotted lines
in Fig. 7.

The staple forining mechanism is of the
usual type, comprising a pair of staple car-
rying members 27, 28, which take a wire
leneth eut off by a suitable mechanism, not
shown, these members cooperniing with the
staple formuing horn 29, eccentric 1o the car-
rier, which bends up the wive length (o
form the legs of the ztaple. These staple
carrying members are each provided with
a pair of side projections 30, 31, best shown
in Fies, 1and 2, which work in a guideway
32 (Iig. 5) formed in a plug 33 i a re-
cess in a block ‘84 secured in the ceylinder
walls.  These staple carrying members are
operated in any suitable munuer. In the
particular construction shown, they are op-
erated, as before stated, from the shaft iT.
While the specific means for giving these
staple forming members a reciprocating
movement may be varied, in the particular
construction illustrated, see particularly
Tigs. 1 and 8, the shaft 17 has keyed there-
to a pair of hubs 35, 86 provided with arms
87, 38, These staple carrying members are
provided at their inner ends with slotted
ears 89, 10, these cars being secured to the
arms 37, 38 by pins 41, 42, these pins hav-
ing a slight play in the slof, as indicated
by dotted lines in Fig. 1.

The cam 19 is formed so as to operate
the shaft 17 to drive the staple forming
members beyvond the periphery of the cvlin-
der, as shown in Ifig. 1, during the first
half revelution of the eylinder, the cam roll
engaging the groove in the cam 19, being
shown in dotted lines at the right-hand side
of Fignre 5, the cam roll being connccted
with the shaft 17 in any suitable muanner.
The staple members are then retracted with-
in the cylinder during the next three half
revolutions, as shown in Figs. 2. % and 4,
these members carrying the staple between
them. as shown in Fig. §. the staple being
Leld by the spring of the wire.

The staple 1s driven mnto the product and
clenched by a suitable driving plunger, best
shown in Figs. 5 and 8. marked 42, This
plunger is, as shown in Iig. & in the form
of a bhar which operates hetween the stuple
forming members 27, 28, Thig plunger at
its inner end is formed with an extension 44
which works through a guide piece 45 (Ifig.
1) secured to the cutting knife carrying
block 13, before referred to. Means are pro-
vided for reciprocating this plunger to drive
the staple and in the particular construction
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illustrated, this plunger is operated from
the cam 20 through the rock shaft 18, be-
fore referred to. While this may be accom-
plished in various ways, in the particular

‘ construction illustrated, the rock shaft 18
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i as shown in Fig, 1.

has keyed thereon a pair of lever arms 46,
47 (Fig. 8) to which, by means of pins 48,
is secured an ear 49 on the plunger, the pins
having a lost motion connection in the-ear,
By the operation of
the cam 20, this plunger 1s operated to drive
the formed staple into the product.

In accordance with the invention, means
are provided for supporting the staple be-
tween the product and the plunger, these
means being arranged to lie between the legs
of the staple and to provide a rigid support
for the staple back so that the back cannot
bend or crimp while it is being driven into
the product, and the construction and opera-
tion of these means may be varied within
wide limits. In the best construction, how-
ever, these means will be of such a charac-
ter and so operated that they will come into
position after the staple is formed and will
remain in position during the time the staple
1s being driven, so that during the staple
forming and driving operations any liabil-
ity of the staple to bend or crimp is effect-
nally prevented.

In the particular construction illustrated,
these means include a support or abutment
which is given a reciprocating movement to
and from the staple, the support being so
shaped that as it is withdrawn during the
staple forming operation it decreases in
thickness proportionately as the staple is
driven into the product, so that as the staple
is driven space is provided for the passage

of the staple legs into the product. In the .

particular construction illustrated, this sup-
port or abutment is in the form of a slide
51, see Figs. 1 to 4, this slide having an
operating end. 52 substantially the width of
a staple inside the staple legs. Referring
to I'igs. 1 and 4, it will be observed that the
operating end 52 of this slide has an outer
surface of the same curvature as the periph-
ery of the cylinder and an inner surface
which is bevelled from a thin outer point 53.
The outer wall of the plug 83, before re-
ferred to, is also correspondingly bevelled,
as indicated at 54 in Fig. 3, the amount of
this bevel and the bevel on the slide 51 be-
ing substantially the depth of a staple leg
at the point of insertion of a staple. It will
be observed, referring to Figs. 2 and 3, that
as the staple is formed and is brought to
the stapling point the slide is reciprocated
to lie between the staple legs. . As the staple
operation proceeds, the -slide is gradually
withdrawn and; owing to the bevel on the

inner face of the slide, the slide will act as-

a support for the staple during the entire
stapling operation, the slide being with-

-8

drawn entirely: from the staple after:the
latter has been inserted in the product; as
shown in Fig. 4. R
With this construction therefore the staple
is supported, after it has been. formed and
during the entire staple inserting operation,
so that no crimping of the back of the sta-
ple can take place, and thus a perfect sta-
pling of the product is assured. -
This slide operates in a groove, indicated
at 55 in Figs. 1 to 4, in the cylinder wall,
the slide being guided by the walls of the
groove. In the best construction, means are
provided for stopping the slide accurately
in either its forward or operating position,
or in its withdrawn position.  While va-
rious means may be provided for effecting

‘this, in the particular construction illus-

trated, the slide is provided with a projec-

tion 56 having a rear shoulder 57 and a

front shoulder 58, In the forward position
of the slide, the shoulder 58 abuts against
a-stop plate 59, and in the rear position of

end:wall 60 of the groove. If desired, the
slide may be provided with a tail 61, which
rides on"the inner surface of the cylinder
wall.and acts as a steadying means for guid-
ing and steadying the slide in its recipro-
cating movements. :

This slide may be operated in any suitable
or desired manner. In the best construc-
tions, to obtain accuracy in the position of
the slide, it is operated from and timed with
the driving plunger 43, before referred to,
so that as the driving plunger goes forward
to insert the staple the slide is. gradually
withdrawn so that a staple can be driven.
In the particular construction illustrated, the
slide is operated by a pin 62 between two
arms 63, 64 of a bell crank lever pivoted
on a stud 65 secured in a bracket arm 66
supported from a bracket 67 secured to the
block 18, before referred to.: The other
arms 68, 69 of the bell erank have secured
between them, by a pin 70, the plunger 43,
before referred to. As this plunger is forced
forward by its operating mechanism, the
slide is operated In a reverse direction to
retract the slide from between the staple legs
and vice versa. -

When collecting, as in the machine illus-
trated, the sheet taking pins 10 are normally
projected beyond the periphery of the cylin-
der to take a sheet, and are withdrawn to
release the sheet, so that the collected prod-
uct may be forwarded and stapled. While
various mechanisms may be emploved for so
operating these pins, in the particular con-
struction ‘shown they are operated by the
cam 20, before referred to, through the rock
shaft 18 in the following way, the construc-

84

‘the slide the shoulder 57 abuts against the -
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tion being the same for all the pins. As
shown, each pin is carried on a lever arm

70’ on a rock shaft 71 suitably journalled
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i the chaft 2, before referred to.

in the cylinder ends. The other arm of this
lever is backed up by a spring rod construc-
tion 72, which normally rocks the shaft 71
to project the pins, as shown in Figs. 1 and
3. The pins ave retracted by means of a
roll 75 on an arm 74 fast on the rock shaft
71. This roll is controlled by a cam 75 hav-
ing an operating nose 76. This cam 75 1s
carried on a cam ring 77 loosely mounted on
This ring.
sce Fig. 5, has an avm 78 to which is pinned
a lever arm 79 fast on the shaft 18, before
referred to, see Figs. 1 and 3. As the cyl-
inder reaches the stapling point, the shaft
18 is rocked by the cam 20 to operate the
cam ring 77 to brinz the operating nose 76
of the cam into the path of the roll 73, as
shown in Fig. 3. which operates the rock
chaft 71 to withdraw the pins so that the
collected prodnct has been released at the
stapling point and the stapling is then ef-
feeted.

The pin rods will be operated at every rev-
olution of the carrier and, when no eollect-
ing is to be done, the pin points 80 may be
removed so as to keep them out of the way
of the shéets.

The operation of the machine may be
Lriefly described as follows when collecting:
With reference to Figs. 1 to 4, on the first
quarter turn of the cylinder the pin points
80 are projected and take the leading end of
the web W. In this position of the carrier,
the staple forming members 27, 28 have heen

projected through the shaft 17 beyond the
arrier wall to take a wire length. The

abutment slide at this point is in ifs rear
position. As the carvier makes its second
Lalf revolution it has taken a sheet around
the carrier and its staple forming members
have been retracted, carrying the formed
staple with them within the cylinder wall,
and the abutment slide is moving into op-
erative position, the position of the parts at
this point being shown in Fig. 2. On the
third hali turn of the carrier, or the begin-
ning of the second revolution, the pin points
80 have heen withdrawn beyond the periph-
cery of the eylinder and the cutting mecha-
nizm is operated to sever the first sheet from
the web, this severed sheet being associated
with the next incoming sheet. The abut-
ment slide has moved to its complete opera-
tive position between the legs of the staple,
the position of the parts at this point being
chown in Fig. 3. On the next half turn of
the carrier, the staple has been brought to
stapling position, and the plunger is oper-
ated to insert the staple i the collected
product, and the slide 51 has partially com-
pleted its backward movement so that the
staple can be inserted in the sheet, the pins
in the meantime have been operated so that
they again project beyond the periphery of
the cylinder to take the next sheet.

1,862,449

While the invention has been shown and
described in its preferred form, it will be
understood that various constructions may
he devised for securing the staple while it 1s
heing driven, and these devices may be op-
erated in various ways. The invention is
therefore not to be restricted to the precise
form of abutment shown, or the means for
operating it, and this abutment may he used
in stapling mechanisms of widely varying

characters without departing from the in-

vention as defined in the appended claims.

What T claim is:

1. The combination of a rotary carrier,
staple forming and inserting mechanisms
carried thereby, means for operating the sta-
ple forming mechanism, means for operat-
ing the staple inserting mechanism, a sup-
port, and means controlled by the staple in-
serting mechanism for positioning the sup-
port between the product and the inserting
nechanism while the staple is being incerted
in a product. )

2. The combination of a rotary carrier,
staple forming and inserting mechanisms
carried thereby, means for operating the sta-
ple forming mechanism, means for operating
the staple inserting mechanism, a support,
means for positioning the support between
the product and the staple inserting mecha-
nism while the staple is being inserted in
the product, and means for effecting the sta-
pling operation on every revolution of the
carrier or on alternate revolutions.

3. The combination of a rotary carrier,
staple forming and inserting mechanisms
carried thereby, means for operating the sta-
ple forming mechanism, means for operat-
mg the staple inserting mechanism, a sup-
port, means controlled by the staple insert-
ing mechanism for positioning the support
between the product and the inserting mech-
anism while the staple is being inserted, and
means for eifecting the stapling operation on
every revolution of the cavrier or on alter-
nate vevolutions of the carrler.

4, The combination of a collecting cylin-
der. sheet taking devices carried thereby,
staple forming and ingerting mechanisms.
means for operating the staple forming
mechanism, means for operating the staple
ingerting mechanism, a support, means for
positioning the support between the product
and the inserting mechanism while the prod-
uct is being stapled, and means for operat-
ing the sheet taking devices to take and re-
lease a sheet.

5. The combination of a colleeting eylin-
der, sheet taking devices carried thereby
ple forming and ingerting mechanisms,
means for operating the staple forming
mechanism, means for operating the staple
inserting mechanism, a support, means for
positioning the support between the product
and the staple inserting mechanism while
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the staple is being inserted, and means con-
trolled by the staple inserting mechanism
for operating the sheet taking devices to
take and release a sheet.

6. The combination of a rotary carrier,
staple forming mechanism, a shaft for oper-
ating the mechanism, a staple driver, a shaft
for operating the staple driver, a support,
and means operated by the staple driver for
positioning the support between the product
and the driver during the stapling opera-
tion. ‘ ,

7. The combination of a rotary carrier,
staple forming mechanism, a shaft for oper-
ating the mechanism, a staple driver, a shaft
for operating the driver, a slide, and connec-
tions from the staple driver for reciprocat-
ing the slide to move it into a position be-
tween the product and the driver and to
gradually withdraw it as the stapling oper-
ation proceeds.

8. The combination of a rotary cylinder,
sheet taking devices carried thereby, staple
forming mechanism and means for operat-
ing it, a staple driver, a, shaft for operating
the driver, a support, connections from the
driver for reciprocating the support into
position to support the staple while being
driven, and connections from the driver
shaft for operating the sheet taking devices
to take and release a sheet. R

9. The combination of a rotary cylinder,
staple forming mechanism carried thereby,
a cam for operating the staple forming
mechanism, a staple driver, a shaft therefor,
a cam for operating the driver shaft, a slide,
and connections from the driver for recip-
rocating the slide into and out of the path
of the staple as it is being driven.

10. The combination of a rotary cylinder,
staple forming mechanism carried thereby,
a cam for operating the staple forming
mechanism, a staple driver, a shaft therefor,
a cam for operating the driver shaft, a slide,
connections from the driver for reciprocat-
ing the slide into and out of the path of the
staple as it is being driven, and means for
stopping the slide in either position.

11. The combination of a rotary .cylinder,
staple forming mechanism carried thereby,
means for operating the staple forming
mechanism, a staple driver, means for oper-

ating the driver, a slide having a bevelled -

8
inner face, and means for operating the slide
to position the bevelled face of the slide be-
tween the product and the staple driver.

12. The combination of a rotary cylinder,
staple forming mechanism, a staple driver,
means for operating the driver, a staple sup-
porting slide movable about the periphery
of the cylinder, and connections for operat-
ing the slide in a direction reverse to the
movement of the driver.

13. The combination of a rotary cylinder,
staple forming mechanism, a staple” driver,
means for operating the driver, a staple sup-
porting slide movable about the periphery
of the cylinder, and lever connections for
operating the slide in-a direction reverse to

' the moverment of the driver.

14. The combination of a rotary cylinder,
staple forming mechanism, a ‘staple”driver,
a plug in which the'driver works having a
bevelled -face, means for operating - the
driver, a slide having a bevelled face riding
on the face of the plug and a curved oppo-
Sitei face, and means for reciprocating the
slide. N
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15. The combination of a rotary cylinder,

staple forming ‘mechanism carried -thereby,

a cam for operating the staple forming

mechanism, a staple driver, a shaft therefor,
a cam for operating the driver shaft, a slide,
connections from the driver for reciprocat-

ing the slide into and out of the path of the -

staple as it is being driven, and means for
effecting the stapling operation on every
revolution of the carrier or on alternate
revolutions. :

16. The combination of a collecting cylin-
der, sheet taking devices carried thereby,

staple forming mechanism carried thereby, a

cam for operating the staple forming mecha-
nism, a staple driver, a shaft therefor, a cam
for operating the driver shaft, a slide; con-
nections from the driver for moving the
slide into and out of the path of the staple
as it is being driven, connections controlled
by the staple driver for operating the sheet
taking devices, and means for effecting the

stapling operation on every revolution of

the carrier or on alternate revolutions.
In testimony whereof, I have hereunto set
my hand.

EDWARD P. SHELDON.
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