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Application March 26, 1956, Serial Neo. 573,787
4 Claims. (€L 1—13)

This invention. relates generally to. stapling. machines
and more partxcularly to a movable stapling head in a
table staplmg machine or mount.

Staples are. commonly used for closing. cartons or
master shipping containers which are filled or loaded with
goods The. stapling machines which are used. are pref-
erably of -the retractable anvil type wherein anvils are
projected from the bottom. edge of the stapling ma-
chine itself and penetrate the muaterial to be stapled so
that the staple is clinched from the same side from which
it is driven. Stapling machines of this type are shown
in the Taylor and Sharpnack Patent No. 2,012,027, dated
Aungust 20, 1935, and in the Schafroth application Serial
No. 340,443, filed March 5, 1953, now U.S. Patent No.
2,740,119, and Gthers.

For: pr'oduct‘ion purposes, these stapling machines are
frequently mounted in tables or other suitable support-
ifig structures and are power operated. The stapling ma-
chinés or so-called stapling heads are mounted in the
supporting structure so that the covers, the bottoms, or
the side or end walls of a carton, or some combination
thereof, can be stapled quickly and conveniently. Since
the stapling machines are usually placed at the end of a
‘conveyor line, they are usually power driven so that an
operator néed only actuate certain controls in order to
perform the stapling operation after the carton has been
propelly positioned or oriented in the machine.

It is. common practice to use a source of compressed
air which is directed into a power air cylinder on the
stapling head for operating the staple driving biade and
linkage which moves the retractable anvils to effect the
clinching of a staple.

" practice to move thé movable stapling head either manu-
ally ‘or electricafly. In many installatioss, the bulk or
"mass of the staplmg Ledad, which includes the staple
mecharism, the air cylinder and the control means, was

80 great that it was impossible or impractical to move®

thé movable stapling head manually toward the carton
to be closed espec1ally since thé control means thereon
sometiriés consxsted of relatively heavy electrical equip-
ment. Moving the stapling head electrically by means

of motor§ addéd still more weight to the machine, intro-’

duced’ further problens, and greatly increased the cost
of the machine.

One of the principal ob]ects of the invention i$ to cause
and control the movement of the movable stapling héad in
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a stapling machine by the same source of power which:”

actuates the staphng mechanism. Amnother object of the
‘present invention is to provide a power driven staphng
fhaching havmg a ‘movable staplmg head but requmng
no expeiisive électrical control systern. for moving the

stapling head or actuating the stapling mechanism. An-’

other object is to provide a staplinig machme which is
fully. pneumatlcally operated:

Another object is:to use compressed air to quickly and

- posmvely move the. stapling head into contacting rela-

_tion with a carton to-be stapled Another. object is. to:

provide a simple and inexpensive actuator which requires

65

2
only a source of air under pressure to move the stapling
head.

These and other objects and advantages will become
apparent hereinafter.

The present invention is embodied: in an actuator for
moving a stapling head a limited distance and then re-
tracting same, said actuator having an air cylinder with
a piston therein and means for returning said piston.
The invention is also- embodied in a stapling machine
having a removable center frame therein, said center
frame having a fixed stapling head.and a movable stapling
head mounted thereon. '

The invention also consists in the parts and in. the ar-
rangements and combination of parts hercinafter de-
scribed and claimed: In the accompanying drawings
which: form part of this specification and: wherein like
numerals and letters refer to like parts wherever they
occur:

Fig. 1 is a perspective view of a movable stapling head
embodying the present invention vertlcally mounted in-a
staphnv machlne,

Fig. 2 is a side elevational view of a movable staplmg
head embodying the present invention mounted horizon-
tally in a table stapling machine. embodying the present
invention,

. Fig: 3 is a top plan view of the machine shown in
Fig. 2,

Fig. 4 is. a cross-sectional view of the machine taken
along the line 4—4 of Fig. 3,

Fig. 5.is a side elevational view, partially. broken, of
an actuator embodying the present invention,

Fig. 6 is.a side elevational view, partially broken, of the
actuator shown in Fig. 5 rotated 90 degrees,

Fig. 7 is a side elevational- view, partially broken, of
the actuator shown in Fig. 6 showingv the piston and
mounting plate at the end of their stroke, )

Fig. 8 is a side elevational - view, partly broken, of a
modified form of actuator,

Fig. 9 is a side elevational view, partly broken, of the
actuator shown in Fig. 8, rotated 90°, and

Fig. 10 is a diagrammatic view of the pneumatic sys-
tem for actuating and operaltlng the stapling heads of the
table stapling machine shown in Flgs 2-4.

Referring now to the drawings in detail; it. will be
seen that the embcdiment of the invention which. has
been illustrated in Fig. 1 shows an actuator 1 mounted
in a vertical position with a stapling head 2 therebelow
in a table stapling machine 3. The machine 3 com-
prises an upstanding mast or tower 4 having legs §
thereon and. a vertically adjustable table 6 with a work
surface 7 of spaced rollers 8. A carriage 9:is adjust-
ably mounted on said mast 4 by vertical adjustment
means 16 and has a support bracket 11 extending laterally
over said table 6. The actuator 1 is mounted in said
bracket 11 by lateral adjustment means I2 in a sub-
stantially vertical position. . The stapling head 2 is. se-
cured to the actuator 1, said stapling head having an air
cylinder 13, a stapling mechanism 14 therebelow, a
magazine 15 and an air operated control. means 16
comprising an air valve 17 and a trip mechanism 18
which is more fully described in my co-pending patent
application entitled “Air Operated Control Means for
Stapling Machines” executed and filed concurrently here-
with and given Ser. No. 573,796.

The actuator 1, as best shown in Figs. 5-7, comprises
a cylindrical casing 19 having an air cylinder 29 in one
end portion thereof and a relatively long spring chamber
21 in the other end portion. The air cylinder 28 has

- an.- end- cap- 22 and a movable piston 23 with a suit-
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able O-ring seal 24 therearound. A piston rod 25;is
secured thereto by -a lock ‘nut 26,  The piston. rod: 25
extends through an upper bearing 27 and a washer 28
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and through the spring chamber 21 and a lower bearing
29 having an O ring 39 therein. The air chamber 20
has a combined inlet and outlet 31 for receiving and
exhausting compressed air therefrom. .

The piston rod 25 is provided with a cross pin 32
which is slidably mounted in a longitudinally extending
slot 33 in said casing 19. A coil spring 34 circumscribes
said piston rod 25.  The lower end of the spring 34
abuts against the fixed lower bearing 29 and the upper
end abuts against the washer 28. The lower end of the
piston rod 25 extends through the bearing 29 and is
provided with a mounting plate 35 on which the air
cylinder 13 of a stapling head 2 may be mounted by
means of bolts or the like. The casing 19 is provided
with suitable grease fittings 36 for properly lubricating
the moving parts and bearings.

Referring now to Figs. 2—4, the actuator 1 is shown in
a horizontal position connected to the movable stapling
head 2 on a table stapling machine 3z having a fixed
stapling head 37 thereon in opposing relation thereto.
As shown, the stapling heads 2 and 37 are mounted in
a horizontal position for stapling the end flaps of a
carton. The table stapling machine 34 shown in Figs.
2-4 comprises a rectangular table frame 38 and a center
or inverted U-frame 39 which can be removed therefrom
and placed in straddling position over a conveyor line if
desired. The rectangular table frame 38 comprises two
side units 40 with supporting legs 41 therecn and two
detachable end units 42 which are secured thereto by
means of bolts or the like. Each leg 41 has an upper
leg portion 43 which telescopes over a lower leg portion
44 and is maintained in fixed relation thereby by means
of a pin 45 inserted through one of a series of vertically
spaced holes 46 and a screw 47 which extends through
the upper leg portion 43 and prevents the lower leg
portion 44 from falling if the table frame 38 is lifted.
The table frame 38 is provided with a divided work
surface 48 having a plurality of spaced rollers 49 thereon
with an enlarged space 50 between two rollers to accom-
modate the movable stapling head 2 which can be
mounted only several inches from the fixed stapling head
37 if desired or several feet away.

The center frame 39 is provided with adjustable legs
41 thereon at either end of a center bar 51. The fixed
stapling head 37 is fixedly mounted on an upstanding
support 52 at one end of said bar 51. The fixed head
37 is adjustable in a vertical direction on the support
52 by reason of the adjusting means 53 which takes the
form of a bolt and plate. A carriage 9 is mounted on
said bar 51 and can be moved thereon by means of the
horizontal adjustment means 19. The carriage 9 has.a
bracket support 11 in which is mounted an actuator 1
by the vertical adjustment means 12. The stapling head
2 is secured to the lower or inner end of the actuator 1
in opposing relation to the fixed stapling head 37. When
the staple heads 2 and 37 are relatively far apart, a re-
movable unit 54 of two rollers is placed in straddling
relation over the center bar 51 to cover the relatively-
wide opening 50. When the heads 2 and 37 are rela-
tively close, no spacer unit 54 is required but when the
heads are relatively far apart, one or more spacer units
should be used to prevent a carton which passes between
said stapling heads from tipping. The stapling heads 2
and 37 shown in Figs. 2-4 comprise the same elements
as previously described, except that stapling head 37 re-
quires no trip mechanism 18 since the operation of both

heads 2 and 37 are controlled by the trip mechanism

18 mounted on the head 2.

The end units 42 are detachable from the side units
40 and the center frame 39 so that the entire table shown
in Figs. 2—4 can be knocked down for shipping or storage
purposes. In the knocked down form, the various units
may be positioned side by side to form a relatively small
compact unit for shipping or storage.
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In operation, with the parts as shown in Figs. 1 and 2,
compressed air is directed into the air cylinder 26 by
actuating a pedal 55 or other control means which
allows compressed air to flow through a conduit 56 to
force the piston 23 away from the end cap 22 thereby
compressing the spring 34 and moving the mounting plate
35 with the stapling head 2 thereon a predetermined
distance, as shown in Fig. 7. When air is released from
the ‘air cylinder 20 through the outlet 31, the spring 34
forces the washer 28, piston 23 and piston rod 25
back to their normal inoperative position shown in Figs.
5 and 6. The distance which the mounting plate 35
moves can be varied and depends upon the size of the air
cylinder 29 and size of the spring 34 used. In practice,
a three or four inch stroke has been found to be satis-
factory.

The purpose of the actuator 1 is to mount a movable
stapling head 2 above the top of a carton to be stapled
or beyond the end thereof so that the carton can be
properly positioned within the machine with ease. The
operator can then actuate the control means 55 which
forces air into the air cylinder 20 and drives the movable
stapling head 2 toward the carton thereby actuating the
trip mechanism 18 and air valves 17 secured to the air
cylinders 13 of the stapling heads 2 and 37 to clinch
a staple. The stapling heads 2 and 37 are preferably
provided with horizontal and lateral adjustment means
so that one machine may staple a number of cartons
of different sizes at a relatively high rate of speed.

One of the advantages of the mounting for two op-
posed stapling heads 2 and 37 as shown in Figs. 24 is
that the rectangular table frame 38 may be removed
therefrom leaving the center U-frame 39 with the two
stapling heads 2 and 37 adjustably mounted thereon.
This center U-frame 39 can then be placed over a belt
conveyor or other conveyor means, not shown, for sta-
pling the end flaps of cartons traveling thereon. The
adjustable legs 41 and horizontal and vertical adjust-
ment means 53, 18, and 12 for the stapling heads 37
and 2 permit the center frame 39 to straddle a conveyor
of most any width and any height within limits.

In practice, it has been found that an actuator 1 hav-
ing a stroke of about three to four inches is sufficient
for good results. This allows the carton to be properly
positioned within the margin with ease after which the
operator can actuate the control means 55 which forces
air into the air cylinder 20 and drives the stapling head
2 toward the carton to actuate the trip mechanism
18 at any time prior to reaching the maximum stroke.
When the movable stapling head 2 is in abutting relation-
ship to the carton, the piston 23 can be moved no fur-
ther. After a staple has been clinched, the operator
actuates the control means 55 to release compressed air
from the air cylinders 20 and 13 thereby allowing the
stapling head 2 to retract to its inoperative position shown
in all views except Fig. 7. The actuator 1 can be
mounted vertically, horizontally, or in any desired slanted
position as is necessary to staple a carton.

Referring now to Figs. 8 and 9, the modified actuator
1g is shown therein having the same basic elements as
the actuator 1 shown in Figs. 5-7, except that the piston
23 is returned by compressed air admitting compressed
air to a piston return air chamber 21a to tae left of the
piston 23 instead of by the coil spring 34. The actuator
1a comprises a cylindrical casing 192 having an air
cylinder 20 in one end portion and a piston return air
chamber 21a within said cylindrical casing 192 on the
opposite side of the movable piston 23. The piston
return chamber 21q is provided with a fitting 57, which

~'is ‘a combined inlet and ‘outlet for the chamber 21a

and to which a separate conduit 57’ from the foot pedal
55 is attached. Thus, the modified actuator 1a requires

- two conduits 56, one for the air chamber 21 to the

75

right of the piston 23 and one for the piston return air



2,900,837

chamber 21a to the left of the plston 23, The foot
pedal 55 controls a four-way valve when the modlﬁed
actuator 1a is used or a three—way valve when the ac-
tuator 1is used.

The piston rod 25 extends through the upper bearing
27 which may be sunitably supplied with sealing means
28a for preventing the escape’.of air from the piston
return chamber 21a, which is in effeéct that portion of
the air cylinder 29 to the left of the piston 23,

To operate the modified actuator 1a, the pedal 55 is
depressed to direct compressed air into the air cylinder
20 through the conduit 56 thereby forcing the piston
23 leftwardly thereby moving the mounting plate 35
and the stapling head 2 to effect a stapling operation.
To withdraw the stapling head 2, the foot pedal 55 is
operated so as to direct compressed air to the left side
of the piston 23, that is, into the piston return chamber
21a, so as to cause the piston 23 and stapling head 2
to move rightwardly, thereby returning the machine to
the inoperative position shown in Figs. 2-4.
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Fig. 10 shows a diagrammatic view of the pneumatic

system for operating a table stapling machine having a
plurality of stapling heads therein such as shown in
Figs. 2-4 and having a modified actuator la there-
on. Referring to Fig. 10, a commpressor 58 sup-
plies compressed air to a filter, oiler, and regulator

unit 59 which is usually mounted on the table stapling -

machine itself. Compressed air is fed to the air valve
17 of the movable stapling head 2 through a conduit
60 having a short conduit 61 extending to the opposite
side of said air valve so that the same pressure is di-
rected into each end of the air valve 17. If desired,
the short conduit 61 can be eliminated and replaced by
a separate conduit 62 shown in the dotted lines, leading
directly from the unit 59. A supply or working con-
duit 63 is connected to the conduit 60 so that the same
air pressure is directed to the corresponding places of
the air valves 17 on both heads 2 and 37. Apother
conduit or control line 64 extends from the conduit 61
into the corresponding portion of the air valve of the
second stapling head 37. In instances where the sepa-
rate line 62 is not used, valves 65, 65’, and 65’ may be
included in the conduits 61, 63, and 65 respectively as
shown in Fig. 10 to render the second or fixed stapling
head 37 inoperative, or if preferred, the first or movable
stapling head 2 inoperative. The valve 65 is a needle
valve, and the valves 65’ and 65’' are manual shut off
valves for the fixed head 37 and movable head 2.

Thus, it is apparent that only one trip mechanismt
18 is necessary in each system since conduits can be
taken from the lines leading to said. first stapling head
and inserted at corresponding places in the air valves
of other staple heads. It is also apparent that the lines
such as 60 and 63 which supply air to the air valves:
17 and air cylinders 13 for operating and actvating the
stapling mechanisms 14 receive a constant supply of
compressed air and are completely independent of the
air system which supplies “air through the conduit 56 to
the actuator 1 upon actuation of the pedal 55, even
though the same source of compressed air may be used.

The invention is intended to cover all changes and
modifications of the example of the invention herein cho-
sen for the purposes of the disclosure, which do not
constitute 'departures from the spirit and scope of the
invention.

What I claim is: )

1. A stapling machine adapted to straddle moving con-
veying means for stapling the opposite sides or ends of
cartons traveling thereon, said stapling machine compris-
ing a frame having a center bar extending transversely
of said conveying means with supporting means on the
end portions thercof, said center bar having a pair of
upstanding supports thereon, at least one of said supports
being horizontally adjustable on said center bar toward
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,and away. from said other support a staplmg head coﬂ-

thereon actuated by compressed air and connected to said
upstanding support for moving said stapling head toward
and away from a carton to be stapled each of said stapling
heads having air opérated means thereon for controlling
and operating said stapling head for driving and clinch-
ing a staple, a trip mechanism on one of said staphng
heads for actuating said air operated means, and oper-
ator control means for allowing compressed air to flow
to said actuator to move one of said stapling heads toward
the other to operate the trip mechanism thereby causing
a stapling operation.

2. A stapling machine adapted to straddle moving
conveying means for stapling the opposite sides or ends
of cartons traveling thereon, said stapling machine com-
prising an inverted U-frame having a center bar extend-
ing transversely beneath said conveying means ‘with
adjustable legs extending downwardly from the end por-
tions thereof, said center bar having an upstanding sup-
port at one end thereof and a horizontally adjustable
support on said center bar movable toward and away
from said first support, a stapling head connected to said
first upstanding support, said horizontally adjustable
support having an actuator connected thereto in parallel
relation to said center bar, said actuator being actuated
by compressed air and having a stapling head thereon in
movable opposing relation to said first stapling head,
said actuator adapted to move said stapling head toward
and away from a carton to be stapled, each of said
stapling heads having an air cylinder thereon and an air
valve for coatrolling said air cylinder for driving and
clinching a staple, a trip mechanism on said stapling head
connected to said actuator, and operator control means
for allowing compressed air to flow to said actuator to
move the stapling head connected thereto toward said
other stapling head to operate said trip mechanism thereby
causing a stapling operation, compressed air flowing to
said air cylinders and air valves on said stapling heads
upon actuation of said trip mechanism.

3. A stapling machine comprising - frame, said frame
having a center frame having a center bar with legs at
either end thereof, a removable rectangular table frame
mounted in straddling relation to said center frame, said
table frame having legs at the corners thereof, said
center frame having an upstanding support at one end
thereof for receiving a fixed stapling head, said center
frame having a support at the other end thereof which
is horizontally adjustable on said center bar toward and
away from said first mentioned support, a movable
stapling head mounted on said last-mentioned support,
said stapling head adapted to move toward and away from
said fixed stapling head.

4. A stapling machine comprising a frame, said frame
having a center frame having a center bar with adjust-
able legs at either end thereof, a rectangular table frame
removably connected to said center frame for supporting
the latter in an upright position, said table frame having
two side units with adjustable legs thereon and end units
connecting said side units, said table frame having a
plurality of rollers thereon mounted parallel to said
center bar on either side thereof thereby leaving an open
space above said center bar, an upstandmg support on
one end of said center bar for receiving a stapling head,
said stapling head being vertically adjustable in said
support, a second upstanding support mounted on said
center bar at the opposite end portion thereof, said second
support being adjustable on said center bar toward and
away from said first support, an actvator adjustably
mounted in said second support and in parallel relation
to said center bar, said actuator being actuated by com-
pressed air and having a stapling head connected thereto
in opposing relation to said first stapling head, air oper-
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ated means mounted on said stapling heads for controlling
the operation thereof, and operator controlled means for
allowing compressed air to flow to said actuator to move
one of said stapling heads toward the other to operate the
trip mechanism thereby causing a stapling operation.’
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