April 22, 1958 H. C. LINGLE 2,831,381
~ PNEUMATIC JOINT FORMING TOOL ‘
Filed Dec. 18, 1956 ) 2 Sheets-Sheet 1

77 z2 “ﬁﬂ EZa AL

\ Va : e
23 - M \ )
A ﬁ 2\

. he _/00/ AN 7
*/4//2&7 Z. 7z N _g Nk 4

R O 7
74
74 N\ ST /
206
N 95
27 58 pp A /&
L1
2 4
T 2
=—-t= 1/

26
200
107 I
06 \ 70
@ 50 i \7; //l 0
% {2 N N6 %
70 gg// i ’;: 62 \ B
L ua
L0
/TR 2

.34 ///- , / ! 46

) ‘1"?\/ I ' .’/ \ G

—/Z /I\;l‘_: 1‘/ II @
/“‘_*IT—-L-.: 1
| = =4 , INVENTOR.
=gy N\ Aziiracre

N iy -
7T 65 \\\. BY o
25
76 g6 tote, Yiggper ¢ ractoik



April 22, 1958 H. C. LINGLE 2,831,381
PNEUMATIC JOINT FORMING TOOL
Filed Dec. 18, 1956 2 Sheets-Sheet 2

' INVENTOR.
Hlzttizore c?;ﬁﬁ?azgzei?

BY

i



United States Patent O

| 2,831,381
Patented Apr. 22, 1958

1ce

1

2,831,381
PNEUMATIC JOINT FORMING TOOL

Harrison C. Lingle, Wilmeite, Hil, assignor to Signode
Steel Strapping Company, Chicago, I, a corporation
of Delaware

Application December 18, 1956, Serial No. 629,193
6 Claims. (CL 81—5.1)

The present invention relates to improvements in
pneumatically powered tools for forming a temsion re-
sisting joint in the overlapping ends of bundle encircling
strapping and an embracing seal.

It has at times been difficult to insure the formation
of a fully completed joint between the overlapping ends
of heavy duty strapping and an embracing seal when
it is dope manually, that is, with a tool having manually

~ powered handles connected to - the joint forming jaw
assembly.

It is, therefore, a principal object of the present in-
vention to provide a new and improved pneumatically
powered tool for forming a tension resisting joint between
the overlapping ends of heavy duty strapping and an
embracing seal, particularly for strapping one and one-
quarter inches wide or wider and .035 inch thick or
thicker.

Another object of the present inventien is to provide a
new and improved pneumatically operated joint form-
ing tool which is easy in its action and forms a uniform
high strength joint in the strapping ends.

Another object is to provide a new and improved pneu-
matic point forming tool which is comparatively light
in weight, compact, and easily handled.

Another object is to provide a new and improved pneu- *

matically operated joint forming tool wherein the posi-
tion of the handles relative to the jaw assembly might
be changed so as to provide the most convenient appli-
cation of the jaw assembly to the strapping which is to be
sealed.

Another object is to provide a new and improved pneu-
matically powered joint forming tool wherein the posi-

_tion of the handles relative to the jaw assembly may be
readily changed to provide convenience for the operator
in manipulating the tool.

Another object is to provide'a new and improved pneu-
matically operated joint forming tool which is sturdy
in construction and has a long life.

Other objects and advantages will become apparent
from the following description taken in conjunction with
the accompanying drawings, wherein:

Fig. 1 is a side elevational view of the tool, showing
one of the handles broken into section better to illus-
trate the air control valve;

Fig. 2 is a side elevational view partially broken into
section to show the connection between the jaw assembly
and the pneumatic motor and the handle mounting, and
may be considered generally as being taken from the
right hand side of Fig. 1;

Fig. 3 is a face or end view of the joint forming mech-
anism from the under side of Figs. 1 and 2 and showing
the handles arranged in ome position in full lines and
in another position in phantom lines; and

Fig. 4 is a perspective view of the plate for mounting
the handles and jaw assembly to the pneumatic motor.

The joint forming tool, indicated generally by the
reference character 19, includes a joint forming jaw

10

25

30

2

assembly 12, a pneumatic cylinder or motor 14 of the
flexible diaphragm type, a pair of handles 16 and 18
and a plate means 20 for securing the joint forming
jaw assembly 12 and the handles 16 and 18 to the motor
14.

The pneumatic cylinder or motor 14 may be of the
well known type and comprises a first or base cup 22
the interior of which is at atmospheric. pressure, and
a pressure plate or cup 24, the cups 22 and 24 having
meeting flanges 26 between which is clamped the edge
of a diaphragm 28. The assembly of the base cup 22,
the pressure plate 24 and the diaphragm 28 is secured
by a C-shaped clamping ring 30, fitted with a bolt and
nut combination 32 passing through apertured ears 33
on the ring 30. :

The joint forming jaw assembly 12 is a known type,
modified for the formation of joints in heavy duty strap-
ping in the order of 1%’ to 2", and for mounting on the
pneumatic motor 14. The jaw assembly includes a pair
of spaced side plates 34 between which are pivoted a
pair of jaws 36 which cooperate with a notcher 38 in the
formation of the joint, the jaws being pivoted on fixed
shouldered pins carried by the plates 34, and the notcher
38 mounted on the pins 37. The jaws 36 are connected
to the motor 14 by links 40-and a ram 42. The links
40 are pivotally connected to the jaws and are pivoted
to the ram 42 by a single pin 44 which has its ends guided
in slots 46 formed on the inner faces of the plates 34.

The ram slidably projects through a hole 48 formed
in the bottom wall 56 of the base cup 22 and has ifs
inner end fixed to a push plate 52. ‘The push plate is urged

. to retracted position and away from the wall 50 by a
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spring 54 confined between the wall 50 and the plate
52, thereby urging the jaw assembly 12 to open position,
which is that shown in the drawings.

The mounting plate 20 is a casting having a generally
H shiape, as seen best in Fig. 4, and comprises a center
bar 56 integral with a pair of legs 58. The center bar
56 is formed with an opening 60 at its center to accom-
modate the ram 42. At either side of the opening 69,
the center bar 56 is formed with a pair of outstanding -
bosses 62 apertured at 64 to receive bolts 66 which pass
therethrough and through holes -in the inper ends of
the jaw assembly side plates 34. Thus, the jaw assembly
at its inner end is fixed to the mounting plate 20 and the
bosses 62 accurately space the plates 34. The outer ends
of the plates 34 are also secured in spaced relation by
a bolt 68 which extends through the notcher 38 and
spacers 69.

The mounting casting 20 is secured to the bottom wall
50 of the base cup 22 by a pair of bolts 70 which ex-
tend through openings 72 in the bottom wall and open-
ings 74 in the juncture between the bar 56 and the legs
58 of the mounting plate 20. - The bolts 70 are welded
at 73 to the wall 50, and suitable nuts 76 and lock wash-
ers insure the permanent affixation of the mounting plate
to the motor 14 so that it does not loosen during the
normal operation of this tool, and the jaw assembly 12
is properly and accurately fixed to the motor 14.

The handles 16 and 18 are preferably made of cast
aluminum and are designated as the left and right handles,
respectively, when viewed from the top of the tool (the
top of Figs. 1 and 2). Each of the handles 16 and 18
is provided with an arm 78 projecting inwardly toward
the motor from the handle and at an angle to the longi-
tudinal center line of the handle. Each arm 78 is formed
with an arcnate recess 80 at its under side to receive
the arcuate outer ends or ears 82 of the casting legs 58,
thereby properly locating the handles with respect to the
casting. . The arms 78 are suitably apertured to receive
mounting bolts 84 which also pass through apertures 86
in the ends of the mounting plate legs 58, Suitable nuts
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prevent the handies from loosening
during the normal operation of the tool.

The handle 18, which is the right handle, is formed
Wwith -an -air passage 99, at the outer.end of which is
secured a fitting 82 to which the conventional air hose
may .be coupled. The inner end of the passage 8% leads
to an air valve 96 of the three-way type, that is, in its
normal position it is closed against the ingress of air,
and when it is operated it opens -to permit the air to be
passed to the space between the flexible diaphragm 728
and the pressure plate 24. When the valve is released
it moves to its original position, thereby dumping pres-
sure from the pressure side -of the ‘motor -{o the atmos-
phere. The valve controls communication between the
air passage 29 .and ‘passage 98.

The valve 5§ is.cperated by a lever. 288 which is pivoet-
ed at 192 to the handle 18 and lies -above the valve
operating batten 164 which projects to the upper side
of the handle 18. The .vaive operating lever 108 is in
a convenient position on the handle 18§ to-be -operated
by the thumb of the operator.

The passage 98 in the handle is connected by a fitting
185, an angied pipe 108 and an elbow fitting 116 to the
pressure plate 24 and thereby conducts the pressurized
air to and from the space in the motor between the pres-
sure plate 24 and the flexible diapkragm 28.

As shown in the full lines in the drawings, with par-
ticular reference to Fig. 3, it will be observed that the
orientation of the handles 1% and 18 and the jaw assem-
bly 12 is such that when the tool 18 is held by the oper-

tor and the jaw assembly is moved toward the strap, the
strap would be on the bundle so that it extends vertical-
ly with respect to the operator; that is, in the wup-and-
down direction, This would be the usual position of
strap encircling a bundle of logs or securing a Icad on 2
railroad fiat car. Should, however, the strapping extend
horizontally, the tool could be held so that one of the
operator’s hands is above the other, However, this is
an awkward position particularly when applying the too}
to strapping of the heaviest gauges
two-inch strapping baving a thickness of 0.050"". There-
fore, it is advisable that the handles be moved to the
positions shown in phantom lines in Fig. 3, so that the
strapping would exterd across the operator’s hands rather
than betwesn them. This change is accomplished by
Ioosening the bolt and nut connection 32 for the clamp-
ing ring 30 and by removing the bolts 84 and nuts §8
securing the handie mounting arms 78 to the mounting
casting 26. When this has been dons, the pressure plate
24, handle 18, valve 96 and connections can be rotated
90° relative to the base plate 22 and -the joint-forming
jaw assembly 12. When this assembly has been rotated
sufficiently, the handles are then secured in the positions
shown in the phantom lines in Fig. 3. For example, the
handle 16 would be secured to the end cf the leg 58 to
which the handle 18 had previously been secured, which
is the opposite leg from that to which the handie 16 was
originally fastened. Then the handle 18 ‘would be fas-
tened to the opposite end of the same leg-38. This, of
course, is merely a suggesied . change, as the rotation
of parts-could have been in the counterclockwise direc-
tion, as seen in Fig, 3, rather than in the clockwise
direction,

It is thus clear ‘that this tool has great versatility and
is better adapted for all working conditions than any
other pneumatically operated joint forming tool of -the
pertable type.

It should also be observed that the tool is relatively
light, aluminum narts being used wherever possible to
minimize' the weight of a portable tool of “this character.
it is, however, extremely strong and is capable for form-
ing -the joint in the heaviest duty strapping now ‘in use.
dt is ‘obvious, therefore, that the objectives ‘which ' were
<laimed :for the-invention at the outset of 'this -descrip-
tion Wave bLieen fully attained.

88 and lock washers

and sizes, such as °
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While a preferred embodiment of the pneumatic joint
forming tool constituting this invention has been shown
and described, it will be apparent that numerous modifica-
tions and variations thereof may be made without de-
parting from the underlying principles of the invention.
It s, therefore, desired by the following claims to include
within the scope of the invention all such variations and
modifications by which substantially the results of this
invention may be obtained through the use of substan-
tially the same or equivalent means, :

What is claimed as new and desired to be secured by
United States Letters Patent is:

t. In a pneumatic tool for forming a tension resisting
joint in the overlapping portions of a bundle or the like
encircling band of strapping having-a strap deforming
jaw assembly and a pneumatic motor connected to and
operating the jaw assembly, which comprises a mounting
plate secured to the pneumatic motor and having a plu-
rality of apertured ears arranged radially outwardly from
the center thereof, a pair ‘of -handles, and means con-
necting said pair of handles o selected adjacent ones of
said ears so that said handles may be grasped by the
operator conveniently to apply the jaw assembly ‘o strap-
ping disposed in either the vertical or horizontal ‘position
with respect to the operator.

2. In a pneumatic tool for ferming a tension resist-
ing joint in the overlapping portions of 2 bundle or the
like encircling band of strapping having a strap deform-
ing jaw assembly and.a pneumatic motor cennected to
and operating the jaw assembly, the improvement which

.comiprises ‘a-mounting casting secured to the pueumatic

motor, and having a plurality of apertured ears arranged
radially outwardly from the center thereof, ‘a pair :of
handles, means removably connecting said pair: of handles
to selected adjacent ones of said ears so that said handles
may be grasped by the operator conveniently to :apply
the jaw assembly to strapping disposed ‘in:either the ‘ver-
tical or horizontal positicn with respect -to the operator,
an air control valve in one of said handles connected to
control the flow of pressurized air to and from:the motor,
and a valve control trigger pivoted to said one:handle.

3. In a pneumatic tool for forming .a tension resisting
joint in the overlapping portions of a ‘bundle or the ilike
encircling ‘band of strapping having a ‘strap deforming
jaw assembly and a pneumatic motor for :operating - the
jaw assembly, the motor being provided with a flexible
diaphragm, -the improvement which comprises a‘:mount-
ing casting secured to the pneumatic motor, a pair -of
apertured bosses on said casting, means securing :the
jaw assembly to said bosses, an opening in ‘the . casting
between said bosses, a ram operatively .interconnecting
the jaw assembly and the flexible diaphragm and extend-
ing through said casting opening, a ‘plurality of aper-
tured ears on said casting arranged radially outwardly
from the center thereof, a pair of handles, -and ‘means
connecting said pair of handles to selected adjacent- ones
of said ears so that said handles may be grasped by the
operator conveniently to apply the jaw assembly to strap-
ping disposed in either the vertical or horizontal position
with respect -to the operator.

4. In a pneumatic tool for forming a tension Tesisting
joint in the overlapping portions of a bundle or the like
encircling band of strapping having a strap deforming
jaw assembly and a pneumatic ‘motor for operating the
jaw assembly, the motor being provided with a flexible
diaphragm, the improvement which comprises a mounting
casting secured to the pneumatic motor, a pair of apertured
bosses on said casting, means securing the jaw assembly to
said bosses, an opening in the casting between ‘said bosses,
@ ram operatively interconnecting the jaw -assemibly and
the flexible diaphragm and extending through said casting
opening, a .plurality of apertured ears on said casting
arranged tadially outwardly from the center -thereof, a
pair of handles, means connecting said pair of handles to
selected adjacent ones of said ears so that said handles may
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be grasped by the operator conveniently to apply the jaw
assembly to strapping disposed in either the wvertical or
horizontal position with respect to the operator, an air
control valve in one of said handles to control the flow
of pressurized air to and from the motor, and a valve
control trigger pivoted to said one handle.

5. In a pneumatic tool for forming a tension resisting
joint in the overlapping portions of a bundle or the like
encircling bands of strapping, the combination comprising
a pneumatic motor having a flexible diaphragm, a strap
deforming jaw assembly having a pair of spaced side
plates, a mounting casting secured to said pneumatic
motor, a pair of apertured bosses on said mounting cast-
ing, means securing said jaw assembly plates to said bosses
which space said plates, an opening in said casting between
said bosses, a ram interconnecting said jaw assembly
and said flexible diaphragm and extending through said
casting opening, a plurality of apertured ears on said
casting arranged radially outwardly from the center there-
of, a pair of handles, and means connecting said pair of
handles to selected adjacent ones of said ears so that
said handles may be grasped by the operator conven-
iently to apply said jaw assembly to strapping disposed
in either the vertical or horizontal position with respect
to the operator.

6. In a pneumatic tool for forming a tension resisting
joint in the overlapping portions of a bundle or the like
encircling band of strapping, the combination comprising
a pneumatic motor having a pair of cu» shaped plates
clamping a flexible diaphragm therebetween, one of said
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6
cup shaped plates and said diaphragm forming a pressure
space, a strap deforming jaw assembly having a pair of
spaced side plates, a mounting casting secured to said
pneumatic motor, a pair of apertured bosses on said
mounting casting, means securing said jaw assembly plates
to said bosses which space said plates, an opening in said
casting between said bosses, a ram interconnecting said
jaw assembly and said flexible diaphragm and extending
through said casting opening, a plurality of apertured
ears on said casting arranged radially outwardly from
the center thereof, a pair of handles, means removably
connecting said pair of handles to selected adjacent ones
of said ears so that said handles may be grasped by the
operator conveniently to apply said jaw assembly to strap-
ping disposed in either the vertical or horizontal position
with respect to the operator, an air control valve in one
of said handles, conduit means connecting said valve to
said one motor cup shaped plate and said pressure space,
and a valve control trigger pivoted to said one handle
s0 as to enable the operator to control the flow of pres-
surized air to and from said motor, a change in position
of said handles relative to said jaw assembly being effected
by shifting them and said one cup shaped motor plate
relative to said base cup and said mounting casting

5 approximately 90°.
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