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(57) Abrege(suite)/Abstract(continued):

contacting the strap and adhering the strap onto itself. A tensioning motor Is configured for unidirectional rotation. A feed wheel Is
operably connected to the tensioning motor by a drive assembly to tension the strap prior to adhering the strap onto itself. A
transmission cooperates with the drive assembly and Is switchable between a first state in which the transmission engages the
drive assembly to permit only one-way rotation of the drive assembly and a second state Iin which the transmission permits two-way
rotation of the drive assembly. The strapping tool includes a self-contained pneumatic module that iIs removably mounted to a
cylinder housing. The module Includes a compressed gas Inlet, a plurality of valves and passageways between the inlet and the
valves to provide compressed gas to the cylinder housing, a pneumatic weld motor and the pneumatic tensioning motor. The
module includes at least one timer for operation of the weld motor and for providing pressure to the cylinder. An articulating guide Is
disposed at the strap path and moves between an open path position when the tensioning motor housing Is pivoted to the
loading/unloading position and a closed path position when the tensioning motor housing Is pivoted to the strap engaging position.
The guide aligns the strap with a second strap to which the strap it Is adhered and aligns the straps with the feed wheel and anvil.
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ABSTRACT OF THE DISCLOSURE

A pneumatic strapping tool for tensioning a strap around a load, adhering the
strap onto itself, and cutiing a feed end of the strap includes a piston, a weld motor
operably connected to the piston and a vibrating weld element operably connected to
the piston for contacting the strap and adhering the strap onto itself. A tensioning
motor is configured for unidirectional rotation. A feed wheel is operably connected to
the tensioning motor by a drive assembly to tension the strap prior to adhering the
strap onto itself. A transmission cooperates with the drive assembly and is switchable
between a first state in which the transmission engages the drive assembly to permit
oﬁly one-way rotation of the drive assembly and a second state in which the
transmission permits two-way rotation of the drive assembly. The strapping tool
includes a self-contained pneumatic module that 1s removably mounted to a cylinder
' housing. The module includes a compressed gas inlet, a plurality of valves and
passageways between the inlet and the valves to provide compressed gas to the
cylinder housing, a pneumatic weld motor and the pneumatic tensioning motor. The
module includes at least one timer for operation of the weld motor and for providing
pressure to the cylinder. An articulating guide is disposed at the strap path and moves
between an open path position when the tensioning motor housing is pivoted to the
loading/unloading position and a closed path position when the tensioning motor
housing 1s pivoted to the strap engaging position. The guide aligns the strap with a
second strap to which the strap it is adhered and aligns the straps with the feed wheel
and anvil.
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TITLE OF THE INVENTION )
DUAL MOTOR STRAPPER

This application is a divisional application of Canadian Patent
File No. 2,432,353 filed June 13, 2003.
" BACKGROUND OF THE INVENTION

{0001] The present invention pertains to an improved tool for
ightening a strap around an object or load and adhering the strap onto itsel{. More
»articularly, the present invention is directed to a dual pneumatic motor tool for
ensioning a strap around a load and welding or melt-adhering the strap onto 1tself.

[0002] Strapping tools are well-known in the art. These tools come in

a wide variety of types, from fully manual tools to automatic, table-top tools. These

tools are generally specifically designed for use with metal strapping or
plastic/polymeric type strapping.

[0003] Typically, strappers for applying plastic or polymenc strapping
materials are automatic table-top or hand-held devices. This is generally necessary in
order to provide energy for adhering the strapping material onto itself. Typically, the
adhering function is provided by melting or otherwise welding a section of the
strapping material onto itself. Such melting or welding operations are generally
carried out using ultrasonic or vibrational-type weld assemblies. The movement or

vibrational motion can be provided by electrical, electro-mechanical or fluid drive

(hydraulic or pneumatic) systems.
[0004] In one exemplary tool, a pneumatic system is used to vibrate

contacting interfacial surfaces of overlapping plastic strap portions. The tool includes
a clamping member for anchoring a strap free end portion, and a rotatable feed wheel
cooperating with an anvil foot to engage a feed strap portion that is tensioned about
the load. A clutch engagably couples the feed wheel to a pneumatic motor which also

vibrates a jaw that welds the overlapping strap portions.

[0005] In this single motor arrangement, the motor stalls and
tensioning stops at a specified strap tension. A pneumatically actuated ram
disengages the motor from the feed wheel and engages the feed wheel break that
maintains feed wheel tension on the tensioned strap during welding. Such a tool is
disclosed in U.S. Patent No. 3,564,033 to Angarola et al., which patent is assigned
commonly herewith, may be referred to for further details. The actuated ram also
moves the vibrating jaw into frictional engagement with the overlapping strap

portions. As the vibrating jaw moves toward the overlapping strap portions, a
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1eering edge severs the upper strap and the overlapping strap portions are

ibsequently welded together. The pressure is maintained on the welded overlapping

trap portions for a cool down period to complete the weld.

[0006] Another exemplary tool, disclosed in U.S. Patent No. 5,380,393
to Drabarek et al., also assigned commonly herewith and which may be referred to

for further details, discloses a strapping tool having a pneumatic circuit for

automatically controlling tool operation, including the timing and duration of strap
welding and the cool down period. A pneumatically actuated ram extended after
strap tensioning pivots a cam that moves a vibrating weld plate into contact with
overlapping strap portions to form the weld. Vibration of the weld plate terminates
after a time period controlled by the accumulation of air in a chamber. Air 18

subsequently bled from a cylinder that counter-pivots the ram to move the welding

plate away from the welded strap portions after the cool down period.

(0007} As will be recognized by those skilled in the art, known

pheumatic strapping tools require many system components that increase the size and

weight of the tool. In addition, even though the pneumatic circuit of the above-

mentioned U.S. Patent No. 5,380,393 automates many strapping operations otherwise

performed manually, controlling timing of the various tool operations as relatively

and precise, and as a result inconsistent strap tension and welds may result.

{0008] In operation of strapping tools, after tension is applied to the
strap, and prior to welding, the tension must be slightly released so that the (welded)
strap can be removed from the tool. Otherwise, the tension is typically so high and
the foot or anvil is "pinched" so tightly between the strap and the load, that the tool is

extremely difficult to remove without damaging the strap.
{0009] In order to accomplish the release or backing-off of the tension,

in many known strapping tools the tensioning motor is reversed or gearing is used to
permit roll back of the feed wheel. As such, either the feed (tensioning) motor must

be a two-way motor or complex gearing is required to carry out the necessary

functions of the tool.
[0010] Accordingly, there exists a need for a pneumatic strapping tool

that uses two pneumatic motors, one motor for tensioning or feeding strap and
another, separate motor for welding the strap material onto itself. Desirably, such a

tool uses one-way or unidirectional pneumatic motors. Most desirably, such a tool

has a self contained modular pneumatic member or module that includes
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pneumatically controlled timing circuits and is readily installed onto and removed
from the body and motor portions of the tool. Even more desirably, such a tool
incorporates guide elements to properly position and align the strap material between

the anvil and the feed wheel to assure optimal strap welding.

BRIEF SUMMARY OF THE INVENTION
[0011] A pneumatic strapping tool tensions strap around a load,
adhering the strap onto itself, and cuts a feed end of the strap. The strapper includes a
piston, a weld motor operably connected to the piston and a vibrating weld element
operably connected to the piston for contacting the strap and adhering the strap onto

itself.
[0012] A tensioning motor is configured for unidirectional rotation. A

feed wheel rotates about a feed wheel shaft and is operably connected to the
tensioning motor by a drive assembly to tension the strap prior to adhering the strap
onto itself. A transmission cooperates with the drive assembly. The transmission is
switchable between a first state in which the transmission engages the drive assembly

to permit only one-way rotation of the drive assembly and a second state in which the

transmission permits two-way rotation of the drive assembly.
[0013] In a present embodiment, the drive assembly includes a drive

shaft and the transmission includes a one-way bearing that bears on the drive shaft.

The one-way bearing permits one-way rotation of the drive shaft and prevents rotation

of the drive shaft in an opposing direction.
[0014] The transmission can include a spring clutch engageable with

the bearing. The spring clutch, in a first state binds on the bearing to prevent rotation
of the bearing relative to the spring clutch. In a second state, the spring clutch permits

rotation of the bearing relative to the spring clutch.
[0015] A release element cooperates with the spring clutch to move the

spring clutch from the first state to the second state. The release element can be
configured as a collar fitted onto a portion of the bearing adjacent the spring clutch.
The collar includes a finger engageable with an end of the spring clutch to urge the
spring clutch to a diameter larger than a diameter when the spring clutch binds on the

bearing. The larger diameter state corresponds to the second state.
{0016} In a present strapping tool, the tensioning motor and

transmission are contained within a tensioning motor housing. A release pin 1s
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isposed on the housing to traverse through the housing and rotate the collar to

ngage the spring clutch.
(0017} The tool further includes a cylinder housing, a piston disposed

vithin a cylinder in the cylinder housing, a pneumatic weld motor operably connected
o the piston and a vibrating weld element operably connected to the piston for
:ontacting the strap and adhering the strap onto itself.

[0018] To effect operation of the strapper, the tools includes self-
sontained pneumatic module that 1s removably mounted to the cylinder housing. The
»neumatic module including a compressed gas inlet, a plurality of valves and
yassageways between the inlet and the valves to provide compressed gas to the

>ylinder housing, the pneumatic weld motor and the pneumatic tensioning motor.

[0019] The module also includes at least one timer for operation of the
weld motor and for providing pressure to the cylinder. A part or portion of an
accumulator for controlling timing of the weld motor is formed in the module, and the

other part or portion of the accumulator is formed in the cylinder housing.
[0020] The tool further includes a tensioning piston mounted in part in

the cylinder housing. The tensioning piston is actuated by compressed gas from the

pneumatic module when the pneumatic tension motor is actuated. The tensioning

piston acts against the tensioning motor housing when the tool is operating in the

tensioning mode.
[0021] The pneumatic module includes a tensioning motor valve for

controlling compressed gas flow to the tensioning motor and a weld cycle valve for
controlling compressed gas flow to the weld motor and piston. The tensioning motor

valve and the weld cycle valve are operable independently of one another.

[0022] A pilot valve is configured to initiate and terminate flow of
compressed gas to the tensioning motor valve and the weld cycle valve, that is, to the
pneumatic module.

[0023]  Inapresent embodiment, the module includes a tensioning

motor valve actuated by a tensioning motor valve switch, for providing compressed
gas flow to the pneumatic tensioning motor when the tensioning motor valve is in an
on position. The module further including a weld cycle valve for providing
compressed gas flow to the pneumatic weld motor and to the cylinder through a first

pneumatic timer. Compressed gas flow is further provided to the accumulator

through a second timer. When compressed gas pressure in the accumulator reaches a
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redetermined value, a pressure is applied to the pilot valve to close the pilot valve
nd to terminate compressed gas supply to the weld cycle valve. Pressure is venteq_
rom the cylinder through the second pneumatic timer to control cool down of the
trap following welding.

[0024] In another aspect of the invention, an articulating guide is
lisposed at the strap path. The guide pivots about the feed wheel shaft between an
ypen path position and a closed path position.

10025] In the open path position, that 1s when the tensioning motor
ousing is pivoted to the loading/unloading position, the guide moves upwardly to
sermit inserting a strap between the feed wheel and anvil. In the closed path position,
that is when the tensioning motor housing is pivoted to the strap engaging position,
the guide blocks insertion of the strap between the feed wheel and the anvil and aligns

the strap with a second strap to which the strap is to be adhered. The guide is further
configured to align the strap and the second strap with the feed wheel and anvil for

tensioning. To align the straps the guide includes a depending finger for movement in

to and out of the strap path.
[0026] To effect articulation, the guide includes an elongated slot and

the strapping tool includes a pin extending therefrom for engaging the slot. The pin is
fixed relative to the pivotal movement of the tensioning motor housing. The pin
engages the slot to pivot the guide between the open path position and the closed path
position. The finger can be formed in a plane spaced inwardly of a plane of the guide
to urge the strap toward the feed wheel and anvil when the finger is in the closed path
position.

[0027) A feed wheel cover includes a notch formed therein for
receiving & portion of the guide when the guide is pivoted to the closed path position.
The notch maintains the guide laterally in place relative to the feed wheel.

[0028] These and other features and advantages of the present
invention will be apparent from the following detailed description, in conjunction

with the appended claims.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS
[0029] The benefits and advantages of the present invention will

become more readily apparent to those of ordinary skill in the relevant art after

reviewing the following detailed description and accompanying drawings, wherein:



CA 02543952 2003-06-13

{0030] FIG. 1 is a perspective view of a dual pneumatic motor strapper

...bodying the principles of the present invention, the ool being shown with a strap =

material positioned in the tool, and showing the direction of movement of the matenal
during tensioning;

[0031} FIG. 2 illustrates the tool positioned relative to a load being
strapped and the direction of movement of the strap material during tensioning;

[0032] FIG. 3 is a side view of the strapping tool shown in the
operating or engaged position in which the fed wheel engages the strap material;

[0033] FIG. 4 is a partial, enlarged view of the feed wheel and anvil
with strap material engaged therebetween, and showing the "roll-back"” of the feed
wheel following tensioning and welding, at release;

[0034] FIG. 5 is a side view of the strap positioned between the anvil

and feed wheel as illustrated in FIG. 4;
{0035] FIG. 6 is a side view of the strapping tool similar to FIG. 3, but

showing the tool in the release or loading/unloading position to load strap material

into the strapper tool and to remove the strap material after it has been welded onto

itself;

[0036] FIG. 7 is an exploded view of the strapping tool;

[0037] FIG. 8 is a partially exploded, partially cut-away view of the
tensioning motor;

[0038] FIG. 9 is a cross-sectional view of the assembled motor taken
along 9--9 of FIG. 8;

[0039] FIG. 10 is a partial cross-sectional view of the motor taken
along line 10--10 of FIG. 9;

[0040] FIG. 11 is a partial view of the lower area of FIG. 10 showing
the release plunger engaging the motor inner sleeve to release the spring clutch;

[0041) F1G. 12 is a cross-sectional view of the self contained
pneumatic module taken along line 12--12 of FIG. 7; and

[0042] FIG. 13 1s a schematic view of the self contained pneumatic
module.

DETAILED DESCRIPTION OF THE INVENTION
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[0043] While the present invention is susceptible of embodiment in
.arious forms, there 1s shown in the drawings and will hereinafter be described a
presently preferred embodiment with the understanding that the present disclosure is
to be considered an exemplification of the invention and 1s not intended to limit the
invention to the specific embodiment illustrated.

[0044] It should be further understood that the title of this section of
this specification, namely, "Detailed Description Of The Invention", relates to a
requirement of the United States Patent Office, and does not imply, nor should be

inferred to limit the subject matter disclosed herein.

{0045] Referring now to the figures and in particular to FIGS. 1 and 2,
there is shown a dual pneumatic motor strapper or strapping tool 10 embodying the
principles of the present invention. The tool 10 is configured to tension a strap S
around a load L, weld the strap material S onto itself and sever a feed end F of the
strap S. For purposes of the present disclosure, the strap material S will be referred to
as having a feed end F which is the supply end of the material and a free end R which

is that end of the material that is fed around the load L and reinserted into the

strapping tool 10.

{0046] The tool 10 includes, generally, a body 12, a foot 14, a
tensioning motor 16 and housing 18, a weld motor 20, a cylinder housing 22 and a
pneumatic module 24. The tool 10 can include a handle 26 and grip 28, such as those
shown for ease of handling and use. The pneumatic module 24, as will be discussed
in more detail below, is mounted to the cylinder housing 22 which is in turn mounted
to the body 12 and provides pneumatic pathways between the module 24, the cylinder
housing 22 and the tensioning and welding motors 16, 20 for introducing and venting
a compressed gas, such as compressed air, to and from the motors 16, 20. The

module 24 is readily mounted to and removed from the housing 22 by a plurality of

fasteners 30 such as bolts and the like.
[0047] Referring now to FIG 7, the welding motor 20 is mounted to

the body 12 in stationary relation so that the welding motor 20 and body 12 are fixed
relative to one another. A weld motor shaft 32 extending from the motor 20 engages
an eccentric element 34. The eccentric element 34 is positioned in an elongated
opening 36 in an arm 38 that is operably connected at one end to a weld element 40
and at an opposing end to a piston 42. The piston 42 is positioned in the cylinder

housing 22.
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[0048] Upon actuation of the weld motor 20, the shaft 32 rotates which
1 turn rotates the eccentric element 34. The eccentric 34 is fitted into the elongated
opening 36 so that as the motor 20 rotates, it imparts vibrational movement to the
weld element 40. The upper and lower strap layers Sy, Sy are positioned between the
weld element 40 and a stationary weld pad 44 on the foot 14. The vibrational
movement is transferred into the strap layers Sy, Sy, and welds the strap onto itself:
The operation and construction of such vibrational weld elements 40 and the various
arrangements to impart vibrational energy will be recognized and understood by those
skilled in the art and are within the scope and spirit of the present invention.

[0049] To assure that sufficient pressure is exerted by the weld
element 40, the piston receives compressed at the top of the piston 42 in the cylinder
46 when the tool 10 is in the welding cycle. The air forces the piston 42 downwardly

to assure that the proper force is exerted on the strap S as the weld element 40

vibrates.
[0050] The foot 14 is likewise mounted to the body 12 so that foot 14

and body 12 are stationary relative to one another. The foot 14 includes an anvil 48
against which the strap S is held for tensioning. As set forth above, the weld pad 44 is
positioned on the foot 14 to maintain a lower section of the strap Sy stationary as an

upper section of strap Sy is vibrated to effect the weld.
{0051} The tensioning motor 16 is mounted in fixed relation to the

tensioning motor housing 18 which is in turn pivotally mounted to the body 12 by a
pivot pin 50 . The pin 50 permits the motor housing 18 to pivot about an axis A.sp.
Gearing, indicated generally at 52, located within the housing 18 transfers the driving
force from the motor 16 to a feed wheel shaft 54 on which a feed wheel 56 is
mounted. As such, the feed wheel 56 pivots along with the tensioning motor 16 and

housing 18 about the axis As. -
[0052] The feed wheel 56 is positioned within a cover member 58. An

end 60 of the feed wheel shaft 54 is secured in a sleeve 62 in the cover 58. A plate 64
extends over the cover 58 to secure the cover 58 to the body 12. In this manner the
cover 58 pivots with the tensioning motor 16 and housing 18 (and feed wheel 56)
while the plate 64 remains fixed to the body 12. The cover 58 prevents the feed wheel
56 from lateral movement.

{0053] The gearing 52 within the housing 18 for translating movement

of the motor 16 to the feed wheel 56 includes a spiroid pinion (not shown) mounted to
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the motor shaft 68 and a spiroid gear (not shown) mounted to the feed wheel shaft 54
v translate the rotational movement ninety degrees from the motor 16 to the feed
wheel 56. Such an arrangement, as well as other arrangements will be readily
recognized and appreciated by those skilled in the art and are within the scope and
spirit of the present invention.

[0054] The tensioning motor 16, as set forth above, is configured for
one-way or unidirectional movement, as indicated by the rotational arrow at 72, when
actuated by compressed air. It is, however, also configured to permit a slight "slip" in
an opposite direction to accommodate the roll back necessary for releasing tension in
the strap S to permit removing the tool 10 from the load L after the welding operation.

[0055]) Reterring now to FIGS. 8-11, unlike known strappers, the
present strapper 10 uses a transmission assembly 74 that includes, generally, a one-
way bearing 76, a spring clutch 78 and a release element 80, such as the exemplary
movable collar or ring to accomplish the roll back. The motor shaft 68 is enveloped
by or resides within the transmission assembly 74. The one-way bearing 76 is
positioned around the shaft 68 and permits the shaft 68 to rotate in one direction, i.c.,
the driving direction 72 only. The bearing 76 includes a plurality of rollers 82 within
a sleeve 84. The sleeve 84 remains stationary while the rollers 82 rotate to provide
for smooth rotation of the shaft 68, and to prevent lateral shaft 68 movement. Those
skilled in the art will recognize and understand the construction of such a one-way
bearing 76.

[0056]) The wrap spring clutch 78 is fitted over a portion of the bearing
sleeve 84. The spring clutch 78 is formed as a coil spring having first and second
ends 86, 88. The spring first end 86 is secured in a spring seat 90. The spring second
end 88 lies along the coil periphery. The spring 78 has a relaxed state, that is a state
in which the spring 78 is neither tensioned, compressed nor torqued (e.g., twisted). In
the relaxed state, the spring 78 defines a diameter. When the spring 78 is in an other
than relaxed state, such as when the spring 78 is torqued or twisted, the diameter
changes, for example, increases.

[0057] The spring clutch 78 is positioned over a portion of the bearing
sleeve 84 to bind on the sleeve 84 when the spring 78 is in the relaxed state, thus
preventing movement of the bearing sleeve 84 relative to the spring 78. When the

spring 78 is torqued or twisted, the diameter increases to allow the sleeve 84 to "slip"
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lative to the spring 78. It is this shippage that provides the roll back required to

reduce the strap S tension.

[0058] To accomplish the twisting of the spring 78, the transmission
includes a collar 80 that is fitted onto the bearing sleeve 84 abutting the spring 78.
The collar 80 includes a finger or projection 92 extending longitudinally from an edge
of the collar 80. While the collar 80 abuts the end coil of the spring 78, the finger 92
is configured to abut the second end 88 of the spring 78. In this manner, when the
collar 80 1s rotated, the finger 92 1s urged against the end 88 of the coil to twist the
spring 78. This, in turn, permits the bearing sleeve 84 (and the shaft 68) to rotate
backward relative to the spring 78.

[0059] The transmission 74 is contained within an outer sleeve 94 that
extends over the spring clutch 78 and collar 80 which are positioned over the bearing
76. A first end 96 of the outer sleeve 94 is open to the motor 16 and an opposing or
second end 98 of the outer sleeve 94 has an opening 100 therein for the motor shaft 68
to pass through. The outer sieeve 94 is positioned within the tensioning motor 18
housing and fixedly mounted therein by a plurality of fasteners (not shown) that

extend through the housing 18 and into the outer sleeve 94.
{0060] With reference now to FIGS. 10 and 11, in order to release the

bearing 76 (i.e., torque the spring clutch 78), as set forth above, the collar 80 must be
urged or rotated slightly so that the finger 92 contacts and moves the end 88 of the
coil 78. To effect this slight rotation, the housing 18, outer sleeve 94 and collar 80
include openings 104, 106 and 108, respectively, therein. The housing opening 104
and outer sleeve opening 106 are fully aligned with one another. The collar opening
108, however, is slightly out of alignment with the housing and sleeve openings 104,
106 when the spring 78 is in the relaxed state. By moving the collar opening 108 into
alignment with the other openings 104, 106, i.e., by slight rotation of the collar 80, the
finger 92 urges against the end 88 of the spring coil 78, to twist or torque the coil 78
and release the bearing 76.

{0061} A release pin or plunger 110 and release handle 112 (FIG. 7)
are mounted to the housing 18 such that the plunger 110 is disposed in the housing
and sleeve openings 104, 106 when it is depressed. The plunger 110 is mounted for
movement into the openings 104, 106, 108. The plunger 110 includes a tapered head

114 that contacts the side of the collar opening 108 and rotates or cams against the

10



CA 02543952 2003-06-13

collar opening 108 to effect rotation of the collar 80 and release of the bearing 76 and

_uaft 68.
[0062) Referring again to FIG. 7, the release handle 112 is mounted to

the housing 18, overlying the plunger 110 to maintain the plunger 110 in the openings
104, 106, 108 and to provide leverage to force or urge the plunger 110 inward to
contact and align the collar opening 108. The handle 112 is biased outwardly by, for
example, the exemplary handle spring 116. The handle spring 116 bias is readily
overcome by gripping the handle 112, grip 28 and motor housing 18 and squeezing
the handle 112 inward. The plunger 110 1s mounted to the handle 112 by a pin 118 or
the like so that as the handle 112 is released, it pulls the plunger 110 out of the collar

opening 108.
[0063] In addition, when the handle 112 is released, the force of the

spring clutch 78 against the collar finger 92 rotates the collar opening 108 out of
alignment with the housing and sleeve openings 104, 106, thus further assisting in
urging the plunger 110 outward. This action, 1.e., removing the plunger 110 from the
collar opening 108, permits the spring clutch 78 to return to the relaxed state, which in
turn locks the bearing 76 within the spring clutch 78, preventing rearward rotation of
the shaft 68 and feed wheel 56.

[0064] As set forth above, the tensioning motor 16, motor housing 18
and feed wheel 56 pivot between an engaged position (shown in FIG. 3) in which the
feed wheel 56 rests on the anvil 48 (during strapping operations) and a
loading/unloading position (FIG. 6) in which the feed wheel 56 is pivoted away from
the anvil 48 to permit inserting or removing the strap S material from between the
teed wheel 56 and anvil 48.

[0065} To assist in aligning the strapping material between the feed
wheel 56 and anvil 48, the strapper 10 includes an articulating guide 120. The guide
120 1s configured to assure that the upper layer of strapping material Sy fully overlies
the lower layer Si. of material, and further assures that both the upper and lower layers
Su, S, are positioned fully under the feed wheel 56 and above the anvil 48.

[0066] The guide 120 is mounted to the tool 10 by an opening 122 in
the guide 120 through which the feed wheel shaft 54 traverses and a slotted opening
124 1n the guide 120 through which a pivot pin 126 (extending from the feed wheel
cover plate 64) extends. Thus, as the tensioning motor housing 18 (and thus the feed

wheel 56) is pivoted to the loading/unloading position, the guide 120 articulates or

11
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~iyots. The pin 126 extending through the guide slot 124 articulates the guide 120 so
that an aligning {inger 128 moves upwardly out of the strap entry way, as indicated at
130. When the motor housing 18 1s released to retum to the engaged position, the
guide 120 pivots downwardly to position the finger 128 in the entry path 130 which
aligns the upper layer of strap materiai Sy on the lower layer of material ;. As best
seen in FIG. 7, the aligning finger 128 extends downwardly and inwardly to "push"”
any misaligned strap between the feed wheel 56 and the anvil 48.

{0067] Referring now to FIGS. 7 and 12-13, the pneumatic module 24
is removably mounted to the cylinder housing 22. The module 24 includes a plurality
of components (e.g., switches, valves, accumulators) to control the overall operation
of the strapper 10. The module 24 is configured to readily mount to and be removed
from the housing 22 by, for example, the exemplary bolts 30 (FIG. 1). In this manner,
in the évent that maintenance is required on the pneumatic module 24, the module 24

can be removed and a replacement module 24 can be readily installed on the tool 10

for continued use.
[0068] Referring to FIG. 13, a pneumatic schematic is shown. Air

enters the tool 10 through a compressed air supply 134 and enters a pilot valve 136.
The pilot valve 136 1s two position valve (on-off) that is biased to the on position (as

shown). The on position routes air to a juncture 138 at which the air supply splits
with one branch 140 routing air to a tension motor valve 142 and the other branch 144

routing air to a weld cycle valve 146.

{0069] Depressing or actuating a tensioning motor switch 148 moves
the tensioning motor valve 142 into the open position, routing air through a variable
orifice 149 to the tensioning motor 16 and routing air to a tensioning piston 150. The
variable orifice 149 is adjustable to provide control of the tensioning motor 16 power
output. (Note that the tensioning motor valve 142 is shown in the off or closed
position.) The piston 150 extends downwardly from the cylinder housing 22 and

applies a force against the tensioning motor housing 18 when the tensioning motor 16
is actuated. The piston 150 provides an assist to the spring force of the tool 10 to the
engaged position. A spring 152 is positioned above the piston 150 to bias the piston
150 downwardly against the motor housing 18. Releasing the tensioning motor
switch 148 closes the tensioning motor valve 142, terminating the air feed to the

tensioning motor 16 and to the piston 150.
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[0070] As set forth above, depressing the tensioning motor switch 148
actuates the tension motor 16 which rotates, driving the drive shaft 68, which in turn

rotates the feed wheel 56 to tension the strap S. When a predetermined tension is

reached, the motor 16 stalls, and rotation of the feed wheel 56 ceases. Releasing the
switch 148 merely stops the feed of air to the motor 16. Because of the transmission
74 configuration, 1.e., the one-way bearing 76, the shaft 56 cannot rotate backward
(that is to relieve tension on the strap S), even though the force exerted by the
tensioned strap S tends to rotate the feed wheel 56 rearwardly.

[0071] A weld cycle switch 154 operates the weld cycle valve 146.

Depressing the switch 154 moves the valve 146 to the on position. (Note that the
valve 146 is shown in the off or closed position.) The weld cycle valve 146 is a
contact or maintain valve. In the on position, air is routed through the second line
branch 144 to the valve 146. Air enters the valve 146 and is routed to the weld motor
20. A line tee 156 from the weld motor line 144 is routed back to the weld cycle
valve 146 to "hold" the valve 146 1n the on position. The valve 146 is biased to the

closed position, however, the air pressure "holding" the valve 146 open is sufficiently

high to overcome the spring force.
[0072] At the same time that air is routed to the weld motor 20, air is

directed to a volume chamber or accumulator 158, through a weld timer 160 and

check valve 162 for weld timing. The weld timer 160 is a check valve 164 in parallel
with a restriction device such as the illustrated orifice 166. In this manner, air flow
into the accumulator 158 is restricted (and thus timed) in that flow through the orifice
is limited or restricted. A line 168 from the accumulator 158 is routed to the pilot
valve 136, so that as the pressure in the accumulator 158 increases, air flows to the
pilot valve 136. When the air in the accumulator 158 reaches a predetermined
pressure, the pilot valve 136 closes, thus stopping air flow to the weld cycle valve
146. This stops operation of the weld motor 20.

[0073) When air flow is terminated to the weld cycle valve 146, the
pressure exerted to maintain the valve open (through line 156) also drops, and the
valve 146 returns to the closed position by action of the bias.

[0074] Returning to the weld cycle, as air is provided to the weld
motor 20, air is also routed to the weld cylinder 46 (to the top of the piston) to
maintain pressure on the piston 42 (which assures that sufficient pressure is applied

by the weld element 40 on the strap S). The air is routed to the top of the weld
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cylinder 46 through a cool down timer 170. As set forth above, afier welding is
.omplete, the strap S must be allowed sufficient time to cool assure the integrity of
the weld. Cool down 1s accomplish with pressure applied by tﬁe weld element 40 on
the strap S (pressure on the piston 42), without the vibrational motion of the element
40 being imparted.

[0075]} The cool down timer 170 maintains pressure on the piston 42
without vibrational motion of the weld element 40. When the air to the weld motor
20 is stopped, the weld element 40 ceases to vibrate. The air routed to the top of the
weld cylinder 46 is slowly vented from the cylinder 46 by a restricted vent path from
the top of the cylinder 46. The cool down timer 170 is configured similar to the weld
timer 160 and imncludes a check valve 172 in parallel with a restriction device such as
an orifice 174. In this manner, although the weld motor 20 has stopped, the pressure
exerted by the (piston 42 and the) weld element 40 is maintained and is slowly
released by the timed venting from the cylinder 46.

[0076] A cutter 176 1s mounted to move downwardly into the strap
upper layer Sy along with the weld element 40. The cutter 176 is mounted to the weld
piston 42 by a spring 178 so that the force exerted on the strap S is variable, to assure
that the top layer of strap Sy is cut, but to also prevent cutting into lower layer of strap

material S;.
[0077] Completing the pneumatic circuit, the accumulator 158 is

vented through the weld cycle valve 146 when the valve 146 is in the off position.
The vent is closed when the valve 146 is in the open position. Those skilled in the art
will recognize and understand that the various references to "lines"”, "vent paths" and
the like are provided by a plurality of openings formed, e.g., machined, in the module
24, as shown generally in FIG. 12.

[0078] In operation, strap S is fed around the load L with the free end
R positioned as the lower layer of strap Sy and the feed end F positioned as the upper
layer of strap Sy. The strap S is fed into the strapper 10 with the strapper in the
loading/unloading position (the tensioning motor housing 18 pulled upward). Both
layers Sy, Sy, are properly positioned in the strapper 10, and the motor housing 18 is
released to move to the tool 10 to the engaged position. With the motor housing 18
released, the guide 120 moves downwardly to align the strap material layers Sy, S;.

[0079] The tensioning motor switch 148 is depressed (moving the

tensioning motor valve 142 to the on position) which actuates the tensioning motor 16
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and the tensioning piston 150. The motor 16 rotates which in turn rotates the feed
wheel 56 tensioning the strap S. When a predetermined tension is reached, the motor
16 stalls. The tensioning motor switch 148 is then released which terminates air flow
to the motor 16 and to the piston 150. The strap S is, however, held securely by the
feed wheel 56 which is prevented from rotating rearwardly by the transmission 74
(i.e., the one-way bearing 76).

[0080] The weld cycle switch 154 is then depressed to move the weld
cycle valve 146 to the on position. As set forth above, this is a contact or maintain
type switch. Compressed air is routed to the valve 146 (bypassing the tensioning
motor valvel 142), and is routed to the weld motor 20, to the weld cylinder 46
(through the cool down timer 170), to the accumulator 158 (through the weld timer
160), and to the valve 146 to maintain the valve 146 open. The weld piston 42 is
forced downwardly onto the strap S and the motor 20 1s actuated to form the weld. At
the same time, the strap upper layer Sy is cut by the cutter 176 (which is moved into
contact with the strap upper layer Sy by the piston 42). As pressure in the
accumulator 158 reaches a predetermined value (by passage of air though the weld
timer 160), the pilot valve 136 closes thus terminating the flow of air to (and in turn
from) the weld cycle valve 146.

[0081] When air flow is terminated from the weld cycle valve 146, the
motor 20 stops and the valve 146 returns to the off position by action of the bias 184 .
(spring). Weld cylinder 46 pressure slowly decreases by venting through the cool
down timer 170. As pressure in the cylinder 46 decreases, the piston spring 182
returns the piston 42 to the home position, moving the weld element 40 and cutter 176
from the strap S.

[0082] The release handle 112 is then gripped moving the plunger 110
into the collar opening 108 to cam against the collar 80 and effect release of the drive
shaft 68 and feed wheel 56. This reduces the tension in the strap S to permit
rémoving the tool 10 from the welded strap S and load L.

[0083] In the present disclosure, the words “a” or “an” are to be taken
to include both the singular and the plural. Conversely, any reference to plural items

shall, where appropriate, include the singular.
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{0084} From the foregoing it will be observed that numerous
modifications and variations can be effectuated without departing from the true spirit
and scope of the novel concepts of the present invention. It is to be understood that
no limitation with respect to the specific embodiments illustrated 1s intended or should
be inferred. The disclosure is intended to cover by the appended claims all such

modifications as fall within the scope of the claims.
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WHAT IS CLAIMED IS:

l. A pneumatic strapping tool for tensioning a strap around a load, adhering the strap onto
itself, and cutting a feed end of the strap, comprising:

a body;

a foot having an anvil and defining a strap path between the foot and the body;

a weld motor mounted to the body;

a weld element operably connected to the weld motor for contacting the strap and
adhering the strap onto itself;

a tensioning motor housing pivotally mounted to the body for pivoting between a
loading/unloading position and a strap engaging position;

a tensioning motor carried by the tensioning motor housing, the tensioning motor
configured for rotation;

a feed wheel operably connected to the tensioning motor for rotation therewith and
rotatable about a feed wheel shaft, the feed wheel being operably connected to the tensioning
motor housing for pivoting therewith relative to the body and for tensioning the strap positioned
between the feed wheel and the anvil; and

an articulating guide disposed at the strap path and movable between an open path
position when the tensioning motor housing is pivoted to the loading/unloading position to permit
inserting the strap between the feed wheel and the anvil, and a closed path position when the
tensioning motor housing is pivoted to the strap engaging position to block insertion of the strap
between the feed wheel and the anvil and to align the strap with a second strap to which the

strap 1s to be adhered, the guide further configured to align the strap and the second strap with

the feed wheel and anvil.

2. The strapping tool in according with claim 1 wherein the guide is pivotable about the feed
wheel shaft.
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3. The strapping tool in accordance with claim 2 wherein the guide includes an elongated
slot and wherein the strapping tool includes a pin extending therefrom, the pin being fixed
relative to the pivotal movement of the tensioning motor housing, the pin engaging the slot to

pivot the guide between the open path position and the closed path position.

4, The strapping tool in accordance with claim 3 including a feed wheel cover, the feed
wheel cover having a notch formed therein for receiving a portion of the guide when the

guide is pivoted to the closed path position.

S. The strapping tool in accordance with claim 1 wherein the guide includes a finger

depending therefrom for movement in to and out of the strap path.
6. The strapping tool in accordance with claim 5 wherein the finger is formed in a plane

spaced inwardly of a plane of the guide to urge the strap toward the feed wheel and anvil
when the finger contacts the strap.
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