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member, and a reaction member, the mounting member being coupled to the
shaft by the coupling This invention pertains to a tensioning mecha-
means, the gripping member being mounted to the nism for a strapping tool,
as used to apply a steel  mounting member so as to permit pivotal move- or
polymeric strap in a tensioned loop around a   5   ment of the gripping
member relative to the mount- package, and particularly to such a mechanism
ing member between a normal position and a dis- having a tension sensing
handle.                   placed position, the reaction member being mov-
Manual strapping tools have been widely used    able conjointly with the
gripping member between for many years to apply steel straps or polymeric
the normal and displaced positions, the handle straps, such as polyester or
polypropylene straps,  10  including means coacting with the mounting and
in tensioned loops around packages of diverse      reaction members for
biasing the gripping and re- types. Some of these strapping tools employ
metal  action members toward their normal position, the seals, which are
crimped onto overlapped layers of  biasing means permitting the gripping
and reaction such steel or polymeric straps. Others punch inter-  members
to be forcibly displaced toward the dis- lockable keys into overlapped
layers of steel  15  placed position, and the tensioning mechanism straps.
Others produce friction welds between over-  comprising means coacting with
the shaft for con- lapped layers of polymeric straps.      '
trolling pivotal movement of the mounting member As an example, Cheung U.S.
Patent No.           about the shaft, the controlling means permitting
3,998,429 discloses a manual strapping tool having  pivotal movement of the
mounting member about a tension-sensing handle, which is used to actuate
20  the shaft in the'tensioning direction with the grip- a tensioning
mechanism via a shaft driven rotatably'  ping and reaction members in their
normal position by the handle. The handle is articulated and com-  and
preventing further movement of the mounting prises a drive lever, which is
coupled to the shaft  member about the shaft in the tensioning direction
via a ratchet drive, and a handle lever, which is  upon displacement of the
gripping and reaction mounted pivotally to the drive lever. The handle  25
members from their normal position into the dis- lever is biased against
the drive lever by a biasing  placed position; is characterised in that the
biasing spring, which is adjustable via an adjusting screw.  means
comprises: In the manual strapping tool disclosed in the      (a) an
adjusting screw having a head and a Cheung patent noted above, pivotal
movement of       shank and defining an axis, the adjusting screw the
handle in one rotational direction tensions a   30  being mounted to the
mounting member so as strap. When sufficient tension has been imparted to
to permit rotational adjustment of the adjusting the strap, the biasing
spring is compressed and the   screw relative to the mounting member
without handle lever pivots on the drive lever, until an arm  axial
movement of the adjusting screw relative on the handle lever engages a
fixed set of stop       to the mounting member, teeth. When the arm engages
such teeth, the drive   35    (b) a follower coacting with the adjusting
screw lever cannot be further pivoted in the rotational    shank and with
the mounting member so as to direction noted above, except in small
increments     permit axial movement of the follower along the in a manner
explained in such patent.                 adjusting screw shank without
rotational move- In a tensioning mechanism for a strapping tool,   ment of
the follower relative to the mounting two additional features would be
highly desirable.  40  member upon rotational adjustment of the ad-
Specifically, it would be highly desirable if tension  justing screw
relative to the mounting member, limits could be user-adjusted within a
separately  ' (c) a spring coacting with the reaction member adjustable
range. Also, it would be highly desirable  and with the follower for
biasing the gripping if the handle of the tensioning mechanism could
and reaction members toward the normal posi- not be further pivoted in
small increments after a   45    tion, the spring being compressible and
being tension limit had been reached.                       arranged so as
to be more compressed upon According to a first aspect of this invention a
rotational adjustment of the adjusting screw in a tensioning mechanism for
a strapping tool, the ten-   first rotational direction and so as to be
less sioning mechanism comprising a housing structure,     compressed upon
rotational adjustment of the a shaft mounted rotatably to the housing
structure,  50  adjusting screw in a second rotational direction a handle
coupled to the shaft, and means for          opposite to the first
rotational direction, and, coupling the handle to the shaft so as to cause
the   (d) means for limiting rotational adjustment of shaft to be rotatably
driven in a tensioning direction  the adjusting screw in either of the
first and when the handle is pivoted about the shaft in one     second
rotational directions to a limited range, pivotal direction, the coupling
means enabling the   55    the limiting means being adjustable to adjust
the handle to be oppositely pivoted about the shaft      limited range.
without rotating the shaft, the handle being articu-   The tensioning
mechanism, in a preferred em- lated and including a mounting member, a
gripping  bodiment, offers  significant advantages  over 2  
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heretofore for similar uses.          pared to their positions in Figure 9;
Tension limits, which are sensed by the handle of     Figure 12 is a
fragmentary, elevational detail the tensioning mechanism, can be
user-adjusted       showing the pawls and certain associated com- within a
separately adjustable range. The sepa-       ponents in changed positions
compared to their rately adjustable range can be pre-adjusted to ad-   5
positions in Figures 9 and 11 respectively, the apt the tensioning
mechanism for tensioning a par-    pawls being shown in crosssection along
re- ticular type, grade, width, or gauge of steel strap   spective planes
normal to their axes; having a higher tensile strength or polymeric strap
Figure 13 is a fragmentary, elevational detail having a lower tensile
strength. Pivotal movement     showing the stop pawl and certain associated
of the handle is limited in such manner that the   10    components in
changed positions, as compared handle cannot be further limited in small
incre-     to their positions in Figures 9, 11, and 12 re- ments after the
tension limit has been reached.       spectively, the stop pawl being shown
in cross- A particular embodiment in accordance with        section, in two
different positions, along a plane this invention will now be described
with reference   normal to its axis; to the accompanying drawings, in
which-        15     Figure 14 is a view similar to Figures 9 and 11 Figure
I is an exploded, fragmentary, perspec-     respectively but taken to show
the biasing de- tive view of a tensioning mechanism of a strap-    vice and
certain associated components in ping tool, along with a strap being
applied in a   changed positions, as compared to their posi- tensioned loop
around a package: other compo-      tions in Figures 9 and 11 respectively;
nents of the strapping tool and the package are   20  Figure 15 is a
fragmentary, elevational view shown fragmentarily in broken lines;
showing the stop pawl and certain associated Figure 2 is an exploded,
fragmentary, perspec-     components in changed positions, as compared tive
view of a handle and associated compo-         to their positions in
Figures 9 and 11 through 14 nents, as included in the tensioning mechanism;
respectively, the stop pawl being shown in Figure 3, on an enlarged scale
compared to  25     cross-section along a plane normal to its axis; Figures
1 and 2, is a fragmentary, sectional view  and taken through the handle, as
assembled;             Figure 16 is a view similar to Figure 12 but Figure
4, on a reduced scale compared to Fig-      taken to show the pawls and
certain associated ures 1 and 2, is an elevational view of the
components in changed positions, as compared handles, as assembled, with
certain concealed   30    to their positions in Figure 16. elements being
shown in broken lines;               As shown in Figure 1, a tensioning
mechanism Figure 5, on a greatly enlarged scale compared   10 for a
strapping tool T constitutes a preferred to prior views, is an exploded,
fragmentary, per-  embodiment of this invention. Other elements of spective
view of a biasing device and associated  the strapping tool T are shown
fragmentarily, in components, as included in or associated with  35  broken
lines, in Figure 1. The tensioning mecha- the handle;
nism 10 comprises a tension-sensing handle 12, Figure 6 is a sectional view
taken through the   which is arranged to be manually pivoted so as to
biasing device, which is shown as adjusted to    actuate the tensioning
mechanism 10. Among its one set of possible adjustments;
improved features, the handle 12 comprises plural Figure 7 is a sectional
view similar to Figure 6   40  members capable of pivotal movement relative
to but taken to show the biasing device as adjusted  each other and biased
in an improved manner, differently;
whereby tension limits can be user-adjusted within Figure 8 is an enlarged,
elevational detail of a  a separately adjustable range. Additionally,
pivotal drive pawl, a stop pawl, and an associated       movement of the
handle 12 is limited in an im- spring, as shown fragmentarily in Figure 5.
Por-  45  proved manner, whereby the handle 12 cannot be tions of the pawls
are shown in cross-section    further pivoted in small increments after a
tension along respective planes normal to their axes;    limit has been
sensed by the handle 12. These and Figure 9 is an elevational view of the
biasing   other improved features of the handle 12 are de- device, the
associated components shown in       scribed below. Figure 5, and other
associated components, as   50  Moreover, the tensioning mechanism 10 com-
included in or associated with the handle;       prises a housing structure
20, a shaft 22 mounted Figure 10 is an elevational view of the pawls and
rotatably to the housing structure 20 and extended an associated component.
The pawls are shown     axially from the housing structure 20, and a device
in cross-section along respective planes normal  24 (Figure 3) for coupling
the handle 12 to the to their axes;                              55  shaft
22. The shaft 22 defines an axis. The cou- Figure 11 is a view similar to
Figure 9 but taken  Pling device 24 causes the shaft 22 to be rotatably to
show the biasing device and certain asso-     driven in a tensioning
direction when the handle 1-2 ciated components in changed positions com-
is pivoted about the axis defined by the shaft 22 in 
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direction, which is counterclockwise in  48, the bracket member side wall
44 has a roll pin- Figures 1, 2, etc. The coupling device 24 enables
receiving slot 64, which is similar to and aligned the handle 12 to be
oppositely pivoted about the  with the roll pin-receiving slot 58. axis
defined by the shaft 22 without rotating the    The gripping member 28 has
a proximal por- shaft 22. Apart from the tensioning mechanism 10,   5
tion 66 and a distal portion 68 and is fabricated the strapping tool T may
be otherwise similar to  from sheet metal so as to define a top wall 70 and
strapping tools known heretofore for applying a   similar side walls 72,
74,which are bent slightly steel or polymeric strap of a known type, such
as  where the proximal portion 66 adjoins the distal the strap S shown
fragmentarily in Figure 1, in a  portion 68. A knob 76 is secured to the
distal tensioned loop around a package, such as the  10  portion 68. When
the handle 12 is assembled, the package P shown fragmentarily in Figure 1.
The    bracket member side walls 42, 44, are disposed tensioning mechanism
10 is useful whether the   between the gripping member side walls 72, 74,
at strapping tool T is arranged to crimp a metal seal  the proximal portion
66. Also, the bracket member (not shown) over two overlapped layers of a
steel  top wall 40 is disposed beneath the gripping mem- or polymeric
strap, to punch interlockable keys into  15  ber top wall 70, in spaced
relation to the gripping two overlapped layers of a steel strap, or to pro-
member top wall 70. The side wall 72, at the duce a friction or other weld
between two over-   proximal portion 66 of the gripping member 28, has
lapped layers of a polymeric strap.               a pivot pin-receiving
aperture 78 similar to the pivot As shown in Figures 2 and 3, the handle 12
is  pin-receiving aperture 56 of the bracket member articulated and
comprises a mounting member 26,  20  side wall 42 and a roll pin-receiving
aperture 80 a gripping member 28, a reaction member 30, and   spaced from
such aperture 78. The aperture 80 is a bracket member 32. The mounting
member 26 is    circular. T he side wall 74, at the proximal portion
coupled to the shaft 22 by the coupling device 24.  66 of the gripping
member 28, has a pivot pin- The mounting member 26 is fabricated from
receiving aperture 82 similar to the pivot pin-receiv- sheet steel so as to
define a top wall 34 and similar  25  ing aperture 62 of the bracket member
side wall 44 side walls 36, 38, which are tapered, as shown.   and a roll
pin-receiving aperture 84 similar to the The bracket member 32 is
fabricated from sheet    aperture 80 and spaced from such aperture 82.
steel so as to have a top wall 40, and similar side  When the handle 12 is
assembled, the pivot pin- walls 42, 44. The side wall 42 has an elongate
receiving apertures 78, 82, are aligned with each extension 46, which is
tapered, as shown, so as to  30  other and with the pivot pin-receiving
apertures 56, confirm generally to the side wall 36 of the mount-  62.
Also, the roll pin-receiving apertures 80, 84, are ing member 26. The side
wall 44 has an elongate   aligned with each other and with the roll
pin-receiv- extension 48, which is tapered similarly so as to  ing slots
58, 64, of the bracket member side walls conform generally to the side wall
38 of the mount-  42, 44. ing member 26. The side wall 42, at the elongate
35  The reaction member 30, which is fabricated extension 46, has an upper
edge 50 oriented at an  from steel stock, has a proximal portion 86 and a
obtuse angle relative to the top wall 40. The side  distal portion 88. An
upper edge 90 of the proximal wall 44 at the elongate extension 48 has an
upper  portion 86 and an upper edge 92 of the distal edge 52 oriented at a
similar angle relative to the  portion 88 define an obtuse angle where such
top wall 40. The bracket member 32 and the  40  edges 90, 92, adjoin each
other. The distal portion mounting member 26 are assembled with the re-
88 has an end formation 94 with a semi-cylindrical spective extensions 46,
48, disposed between and  surface 96. In spaced relation to such formation
94, welded to the mounting member side walls 36, 38,  the distal portion 88
has a circular, pivot pin-receiv- and with the upper edges 50, 52, disposed
near    ing aperture 98. When the handle 12 is assembled, the top wall 40.
Thus, the bracket member 32 is  45  the distal portion 88 is disposed
between the welded to the mounting member 26 at the respec-   bracket
member side walls 42, 44. Also, the semi- tive extensions 46, 48. The
bracket member side   cylindrical surface 96 of the end formation 94 is
wall 42, near one end 54 opposite to the elongate  aligned with the pivot
pin-receiving apertures 56, extension 46, has a pivot pin-receiving
aperture 56,  62, of the bracket member side walls 42, 44, and which is
circular. Between the pivot pin-receiving  so   with the pivot
pin-receiving apertures 78, 82, of the aperture 56 and the elongate
extension 46, the    gripping member side walls 72, 74. bracket member side
wall 42 has a roll pin-receiv-   A pivot pin 100, which as spool-shaped,
has ing slot 58, which is elongate. The bracket member  two end portions
102, 104, each having a larger side wall 44, near one end 60 opposite to
the     diameter, and a middle portion 106 having a small- elongate
extension 48, has a pivot pin-receiving   55  er diameter and conforming to
the semi-cylindrical aperture 62 similar to and aligned with the pivot
surface 96. The larger diameter enables the end 



pin-receiving aperture 56. Between the pivot pin-  portion 102 to be
axially fitted into the pivot pin- receiving aperture 62 and the elongate
extension  receiving apertures 56, 62, and the end portion 104 4    7
EP 0 510 982 B1                      8 to be axially fitted into the pivot
pin-receiving ap-  from the housing structure 20. The release pawl ertures
78, 82. Each of the end portions 102, 104,  122 has a chordal surface 124
for a purpose to be has an axial length sufficient to enable the end
later mentioned. The ratchet mechanism  is ar- portion 102 to extend
axially in an outward direc-  ranged, in a known manner, such that rotation
of tion, through the pivot pin-receiving aperture 56,   5   the release
pawl 122 in one rotational direction, into the pivot pin-receiving aperture
78, and to   which is clockwise in Figure 1, permits free rotation enable
the end portion 104 to extend axially in an  of the shaft 116 relative to
the housing structure 20. opposite direction, through the pivot
pin-receiving  The release pawl 122, which is biased in the op- aperture
62, into the pivot pin-receiving aperture  posite direction, prevents
reverse rotation of the 82. When the handle 12 is assembled, the pivot pin
10  shaft 116 (and consequent loss of strap tension) 102 is inserted such
that the end portions 102, 104,  unless the release pawl 122 is rotated so
as to extend axially therethrough, and end formation 94  permit free
rotation of the shaft 116 relative to the of the distal portion 88 of the
reaction member 30  housing structure 20. fits between the end portions
102, 104. Also, the      The shaft 22 is journalled in a bearing tube
middle portion 106, fits rotatably against the semi-  15  130, from which
the shaft 22 extends, as shown in cylindrical surface 96 of such formation
94. Fur-  Figure 1. The bearing tube 130 is journalled to two thermore, a
roll pin 106 is inserted so as to extend  spaced, upright flanges 198 (one
shown) of a base exteriorly through the roll pin-receiving apertures  for
the tensioning mechanism 10. The bearing tube 80, 84, of the gripping
member side walls 72, 74,  130 allows pivotal movement of the housing
struc- intermediately through the roll pin-receiving slots  20  ture 20
relative to the flanges 198 and allows 58, 64, of the bracket member side
walls 42, 44,   rotational movement of the shaft 22 relative to the and
interiorly through the roll pin-receiving aperture  housing stucture 20. A
distal portion 132 of the 98 of the distal portion 88 of the reaction
member  shaft 22 has two diametrically opposed, axially 30.
extending flats 134, 136, which provide the distal The roll pin-receiving
slots 58, 64, provide suf-  25  portion 132 with a non-circular
crosssection. An ficient clearance for the roll pin 106 to permit   annular
spacer 138, which has a central aperture pivotal movement of the gripping
member 28 and     140, is disposed around the bearing tube 130, next the
reaction member 30 relative to the bracket     to the housing structure 20.
An actuator plate 142, member 32 and the mounting member 30, as weld-
which has a circular aperture 144, is disposed ed to the bracket member 32,
over a limited range   30  around the bearing tube 130, next to the annular
of pivotal movement. Thus, the gripping member     spacer 138. A stop plate
146, which has a circular 28 is mounted to the mounting member 26, via the
aperture 148, is disposed around the bearing tube bracket member 32 and the
pivot pin 100, so as to  130, next to the actuator plate 142. The actuator
permit pivotal movement of the gripping member     plate 142 has a tab 150
extending axially into an 28 relative to the mounting member 26 between a
35  arcuate slot 152 in the stop plate 146 so as to limit normal position
and a displaced position. In Figure  relative rotation of the actuator
plate 142 and the 4, the gripping member 28 is shown in the normal   stop
plate 146 about the bearing tube 130. A coiled position in broken lines,
and in the displaced posi-  spring 154, which is dimensioned so as to fit
within tion in full lines. Also, the reaction member 30 is  the slot 152,
is deployed within the slot 152, be- movable conjointly with the gripping
member 28,  40  tween one end 152a of the slot 152 and the tab between the
normal and displaced positions.        150 so as to bias the actuator plate
142 relative to As shown in Figure 1, a knurled wheel 110,      the stop
plate 146 in one rotational direction, which which is journalled to the
housing structure 20, is  is counterclockwise in Figure 1. The actuator
plate arranged to coact with an anvil 112, which is moun-  142 has an input
arm 156, which functions in a ted pivotally to the housing structure 20, so
as to  45   manner to be later described, and an actuating arm draw an
outer layer of two overlapped layers of a   158, which is arranged to
engage the chordal sur- strap, such as the strap S, along an inner layer of
face 124 of the release pawl 122 so as to rotate the the overlapped layers
in such manner that the strap  release pawl 122 sufficiently to permit free
rotation is drawn into a tensioned loop around a package,   of the shaft
116 relative to the housing structure 20, such as the package P, when the
knurled wheel  so  as mentioned above, upon rotation of the actuator 110 is
rotated in a tensioning direction, which is  plate 142 in one rotational
direction, which is clock- clockwise in Figure 2. These are known compo-
wise in Figure 1, for a sufficient distance. The stop nents used commonly
in tensioning mechanisms       plate 136 has a limiting arm 160, an arcuate
array for strapping tools.                                of stop teeth 162
adjacent to the limiting arm 160, 



The shaft 22 is coupled to the shaft 116 for  55   a camming portion 164
adjacent to the stop teeth conjoint rotation, via gears 118 (one shown) and
via  182, and a positioning arm 166. The positioning a ratchet mechanism
(not shown) which is actuated  arm 166 has a notch 168, which receives a
pin 170 by a release pawl 122 journalled to and extended   extending from a
nearer one of the base flafiges    9                EP 0  510 982 B1
10 198 so as to prevent rotation of the stop plate 136  spring 230 biases
the annular flange 206 of the about the shaft 22.
adjusting screw 330 against the inner margin 208 The distal portion 132 of
the shaft 22 extends  of the aperture 204, via the follower 220 and the
through circular apertures 172, 174, which are    adjusting screw shank
210. Also, the spring 230 aligned with each other in the mounting member
5   biases the gripping member 28 and the reaction side walls 36, 38, such
that the mounting member  member 30 relative to the mounting member 26 26
is pivotable about the axis defined by the shaft  and the bracket member 32
toward the normal 22. A pair of similar ratchet wheels 176, which have
position of these members but permits these mem- non-circular apertures 178
shaped so as to accom-  bers to be forcibly pivoted to the displaced posi-
modate the distal portion 132, are mounted on the  10  tions of these
members. Rotational adjustment of distal portion 132 so as to be conjointly
rotatable  the adjusting screw 200 relative to the mounting with the shaft
22. Each of the ratchet wheels 174  member 26 is permitted within a limited
range, has ratchet teeth 182 around its circumference and  which can be
separately adjusted in a manner to the ratchet wheel 176 has ratchet teeth
184 around  be next described, such that rotational adjustment its
circumference, A cover 186, which is molded   15  thereof in a first
rotational direction tending to drive from an engineering plastic, is
mounted to the    the follower 220 away from the adjusting screw mounting
member 26 via a lower tab 188 snapping   head 202 causes the coiled spring
230 to be more into a lower notch 190 in the side wall 36, a similar
compressed and such that rotational adjustment tab (not shown) snapping
into a similar notch (not  thereof in a second rotational direction tending
to shown) in the side wall 38, and two upper tabs 192  20  drive the
follower 220 toward the adjusting screw snapping into two upper slots 194
in the top wall  head 202 causes the coiled spring 230 to be less 34, so as
to cover the ratchet wheels 176.        compressed. The second rotational
direction is op- An adjusting screw 200 defining an axis is    posite to
the first rotational direction. mounted to the mounting member 26 of the
handle      A limiting screw 240 is provided, which has a 12 so as to
permit rotational adjustment of the  25  head 242 and a shank 244 with an
external thread adjusting screw 200 relative to the mounting mem-  coacting
with the internal thread of the adjusting ber 26 without axial movement of
the adjusting    screw shank 210. The limiting screw head 240 has screw 200
relative to the mounting member 26.     a socket (not shown) adapted to
coact with a con- The adjusting screw 200 has a tubular head 202
ventional alien wrench (not shown) and accessible extending through a
circular aperture 204 in the top   30  through an aperture 248 in the
proximal portion 86 wall 34 of the mounting member 26. The adjusting  of
the reaction member 30. A set screw 250, which screw head 202 has a slot
204, which is adapted to  is headless, has an external thread coacting with
coact with a conventional tool (not shown) such as  the internal thread of
the adjusting screw shank a manual screwdriver. The adjusting screw 200 has
210 and bears against the limiting screw shank 244 an integral,
washer-like, annular flange 206, which  35  so as to stabilize the limiting
screw 240 relative to adjoins the adjusting screw head 202 and which is
the adjusting screw 200. At one end 252, which is adapted to bear against
an inner margin 208 of the  the end nearer to the adjusting screw head 202,
aperture 204, and a tubular shank 210, which has  the set screw 250 has a
socket (not shown) adapt- an external thread and an internal thread. The
ed to coact with a conventional alien wrench (not internal thread extends
through the adjusting screw   40  shown) and accessible through the
adjusting screw head 202 as well as through the adjusting screw   head 202.
A washer 260 has an annular portion 262 shank 210.
disposed around the limiting screw shank 244, be- A follower 220 has an
aperture 222 (Figure 2)  tween the limiting screw head 242 and the adjust-
with an internal thread coacting with the external  ing screw shank 210,
and a sleeve portion 264 thread of the adjusting screw shank 210 and has a
45  disposed around the adjusting screw shank 210, flat surface 224
coacting with the side wall 38 of  within the coiled spring 230. The
limiting screw 240 the mounting member 26 so as to permit axial      and
the set screw 250 are adjustable so as to movement of the follower 220
along the adjusting  adjust the limited range of rotational adjustment of
screw shank 210, without rotational movement of  the adjusting screw 200
relative to the mounting the follower 220 relative to the mounting member
50  member 26 in either of the first and second rota- 26, upon rotational
adjustment of the adjustment  tional directions. screw 200. The follower
220 has a wide tongue 226    The side wall 36 of the mounting member 26 and
a tubular hub 228.                            has a cylindrical aperture
268. An indicating dial 



A coiled spring 230 is seated in a socket 232  270 is journalled between
the side walls 36, 38, of in the proximal portion 86 of the reaction member
55  the mounting member 26 such that a pinion gear 30. The spring 230 is
coiled around the adjusting  272, which is integral with the indicating
dial 270, screw shank 210, and around the tubular hub 228,  rotates in the
circular aperture 268 of the side wall so as to bear against the follower
220. Thus, the  36. A rack plate 274, which has an elongate slot 6    11
EP 0 510 982 B1                 12 276 receiving the integral tongue 226 of
the fol-  gate slot 326 in the top wall 34 of the mounting lower 20. The
rack plate 274 has an elongate     member 26. The thumb wheel 322 enables
the recess 278 parallel to the adjusting screw shank  ratchet pawl 304 to
be manually rotated from the 210 and provided with a toothed edge 280
coacting  operative position into the inoperative position. with the pinion
gear 272 so as to cause the pinion   5  The mounting member side walls 36,
38, have gear 272 to rotate in a rotational direction cor-  circular
apertures 340, 342, which are aligned with responding to axial movement of
the follower 220  each other. A stop pawl 344, which is generally along the
adjusting screw shank 210. The indicat-  cylindrical, is disposed rotatably
in the apertures ing dial 270 is marked with visible indicia 282   340,
342, in which the stop pawl 344 is rotatable (Figure 2) around its
circumference and is partly  10  between an operative position and an
inoperative visible through an elongate slot 284 in the top wall  position.
The stop pawl 344 is biased in one rota- 34 of the mounting member 26.
These indicia 282   tional direction, which is counterclockwise in the
correspond respectively to different positions of  drawings, toward its
operative position. The stop rotational adjustment of the adjusting screw
200  pawl 344 has a flat, chordal surface 346, which relative to the
mounting member 26.          is  defines a working edge 348. In the
operative posi- The mounting member side walls 36, 38, have    tion of the
stop pawl 344, the working edge 348 circular apertures 300, 302, which are
aligned with  engages the teeth 162 of the stop plate 146, as each other. A
ratchet pawl 304, which is generally  well as the teeth 182 of the ratchet
wheels 174, so cylindrical, is disposed rotatably in the apertures  as to
prevent pivotal movement of the mounting 300, 302, in which the ratchet
pawl 304 is rotatable  20  member 26 about the shaft 22 in the tensioning
between an operative position and an inoperative  direction, which is
counterclockwise in the draw- position. The ratchet pawl 304 is biased in
one   ings. In the inoperative position of the stop pawl rotational
direction, which is counterclockwise in  344, the working edge 348 clears
the teeth 162 of the drawings, toward its operative position. The  the stop
plate 146, as well as the teeth 182 of the ratchet pawl 304 has a flat,
chordal surface 306,  25  ratchet wheels 174. Moreover, the flat, chordal
sur- which defines a working edge 308. In the operative  face 346 acts as a
camming surface enabling the position of the ratchet pawl 304, the working
edge  working edge 348 to skip from tooth to tooth about 308 engages the
ratchet teeth 182 of the ratchet  the teeth 162 of the stop plate 146, and
about the wheels 174, so as to drive the ratchet wheels 174,  teeth 182 of
the ratchet wheels 174, upon pivotal in the tensioning direction, which is
counterclock-  30   movement of the mounting member 26 about the wise in
the drawings, upon pivotal movement of the  shaft 22 in the opposite
direction. The stop pawl handle 12 about the axis defined by the shaft 22
in  344 is adapted to engage the limiting arm 160 of the tensioning
direction. Moreover, the flat, chordal  the stop plate 136 so as to limit
pivotal movement surface 306 acts as a camming surface enabling    of the
mounting member 26 in the tensioning direc- the working edge 308 to skip
from tooth to tooth  35  tion. about the ratchet teeth 182, upon pivotal
movement   The stop pawl 344 has a biasing end 350 and of the handle 12
about the shaft 22 in the opposite  an opposite end 352. The biasing end
350 has a direction with the ratchet pawl 304 returning to the  diagonal
groove 354. The stop pawl 344 has a operative position as the working edge
308 skips  pocket 356, which is bounded by a chordal floor from tooth to
tooth. In the inoperative position of  40  358, a chordal wall 360 normal
to the chordal floor the ratchet pawl 304, the working edge 308 clears
358, and two side walls 362 (one shown) normalto the ratchet teeth 182.
the chordal floor 358 and to the chordal wall 360, The ratchet pawl 304 has
a biasing end 310     as shown in Figure 5 and elsewhere. The flat, and an
opposite end 312. The biasing end 310 has  chordal surface 346 extends to
the opposite end a diagonal groove 314. The ratchet pawl 304 has a   45
352. The stop pawl 344 has an additional pocket flat, chordal surface 316,
which extends axially to  386 (Figure 2) providing clearance for adjacent
the biasing end 310. The ratchet pawl 304 has an  elements. arcuate flange
318 having rounded ends 320 and        A torsional spring 370, which is
made from one extending axially to the opposite end 312. As     piece of
spring wire, is used to bias the ratchet shown in Figure 12, the arcuate
flange 318 clears  50  pawl 304 toward its operative position and to bias
the teeth 162 of the stop plate 146 as the ratchet  the stop pawl 344
toward its operative position. The 



pawl 304 coacts with the teeth 182, 184, of the   torsional spring 370 has
a coiled portion 372, which ratchet wheels 174, 176. A thumb wheel 322,
which  is coiled around the ratchet pawl 304, near its has a non-circular
aperture 324 conforming to the  biasing end 310. The torsional spring 370
has an biasing end 310 and which has a serrated periph-  55  arm 374, which
extends from the coiled portion 372 ery, is fitted over the biasing end 310
so as to be  and which is deployed within the diagonal groove conjointly
rotatable with the ratchet pawl 304. The  314. The torsional spring 370 has
a coiled portion thumb wheel 322 extends partly through an elon-   376,
which is coiled around the stop pawl 304, near 7    13                EP 0
510 982 B1                 14 its biasing end 350, and an arm 378, which is
rotatably to the housing structure (20), a han- deployed within the
diagonal groove 354. Each of      dle (12) coupled to the shaft (22), and
means the torsional spring 380, to reenter the pocket 356.  (24) for
coupling the handle (12) to the shaft The arcuate flange 316 of the ratchet
pawl 304 is    (22) so as to cause the shaft (22) to be rotatab- cammed by
the raised section 414 so as to prevent   5  ly driven in a tensioning
direction when the the ratchet pawl 304 from rotating from its inoper-
handle (12) is pivoted about the shaft (22) in ative position into its
operative position. Addition-  one pivotal direction, the coupling means
(24) ally, the arcuate flange 318 engages the input arm    enabling the
handle (12) to be oppositely pivot- 156 of the actuator plate 142 and
rotates the ac-     ed about the shaft (22) without rotating the tuator
plate 142, against the coiled spring 154  10  shaft (22), the handle (12)
being articulated bearing on the tab 150 of the actuator plate 142,     and
including a mounting member (26), a grip- sufficiently for the output arm
158 of the actuator   ping member (28), and a reaction member plate 142 to
engage the chordal surface 124 of the    (30) the mounting member (26)
being coupled release pawl 122. Thus, as engaged by such arm       to the
shaft (22) by the coupling means (24), 158, the release pawl 122 is rotated
sufficiently to  15  the gripping member (28) being mounted to pivot the
ratchet pawl 120 from its operative posi-  the mounting member (26) so as
to permit tion into its inoperative position.                   pivotal
movement of the gripping member (28) The mounting member 26 is pivotable
about         relative to the mounting member (26) between the axis defined
by the shaft 22 in either rotational  a normal position and a displaced
position, the direction, as described above, between two ex-  20
reaction member (30) being movable conjointly treme positions except when
pivotal movement of       with the gripping member (28) between the the
mounting member 26 in the tensioning direc-       normal and displaced
positions, the handle tion is prevented by the stop pawl 344 coacting
(12) including means (230) coacting with the with the stop plate 146. The
extreme position of the  mounting (26) and reaction members (30). for
mounting member 26 in the tensioning direction is  25  biasing the gripping
(28) and reaction mem- suggested in Figure 10, in which the stop pawl 344
bers (30) toward their normal position, the is shown as having engaged the
limiting arm 160 of    biasing means - (230) permitting the gripping the
stop plate 146 so as to prevent further move-     and reaction members to
be forcibly displaced ment of the mounting member 26 in the tensioning
toward the displaced position, and the ten- direction. The extreme position
of the mounting   30  sioning mechanism  comprising means (24) member 26 in
the opposite direction is suggested      coacting with the shaft (22) for
controlling piv- in Figure 16, in which the arcuate flange 318 of the  otal
movement of the mounting member about ratchet pawl 304 is shown as having
engaged the       the shaft, the controlling means permitting piv- input
arm 156 of the actuator plate 142, and in       otal movement of the
mounting member (26) which the output arm 158 of the actuator plate 142
35  about the shaft (22) in the tensioning direction is shown as having
engaged the chordal surface        with the gripping (28) and reaction
members 124 of the release pawl 122. Thus, any tension in a   (30) in their
normal position and preventing strap being handled by the tensioning
mechanism      further movement of the mounting member 10 can be thus
released, if there is some reason to  (26) about the shaft (22) in the
tensioning di- terminate a strapping operation.              40     rection
upon displacement of the gripping (28) As the mounting member 26 is pivoted
toward       and reaction (30) members from their normal the extreme
position in the opposite direction,       position into the displaced
position; charac- which is clockwise in the drawings, the mounting
terised in that the biasing means comprises: member 26 reaches a retarding
position, in which        (a) an adjusting screw (200) having a head
further movement of the mounting member 26 to-  45      (202) and a shank
(210) and defining an ward such extreme position is retarded by the
axis, the adjusting screw being mounted to coiled spring 154, which bears
on one end 152a of       the mounting member (26) so as to permit the
elongate slot 152 of the stop plate 146 and on      rotational adjustment
of the adjusting screw the axial tab 150 of the actuator plate 142. Addi-
(200) relative to the mounting member (26) 



tional force tending to compress the coiled spring  50  without axial
movement of the adjusting 154 is required for further movement of the
mount-      screw (200) relative to the mounting mem- ing member 26 toward
such extreme position.             ber (26). (b) a follower (220) coacting
with the adjust- Claims
ing screw shank (210) and with the mount- 55        ing member (26) so as
to permit axial 1. A tensioning mechanism for a strapping tool,
movement of the follower (220) along the the tensioning mechanism
comprising a hous-          adjusting screw shank (210) without rota- ing
structure (20), a shaft (22) mounted             tional movement of the
follower relative to 8    *   C   L  M   S    * 13                 EP 0 510
982 B1                    14 its biasing end 350, and an arm 378, which is
rotatably to the housing structure (20), a han- deployed within the
diagonal groove 354. Each of       dle (12) coupled to the shaft (22), and
means the torsional spring 380, to reenter the pocket 356.   (24) for
coupling the handle (12) to the shaft The arcuate flange 316 of the ratchet
pawl 304 is     (22)  so as to cause the shaft (22) to be rotatab- cammed
by the raised section 414 so as to prevent   5  ly driven in-a-tensioning
direction when the the ratchet pawl 304 from rotating from its inoper-
handle (12)is pivoted about the shaft (22) in ative position into its
operative position. Addition-  one  pivotal direction, the coupling means
(24) ally, the arcuate flange 318 engages the input arm     enabling the
handle (12) to be oppositely pivot- 156 of the actuator plate 142 and
rotates the ac-     ad about the shaft (22) without rotating the tuator
plate 142, against the coiled spring 154   10   shaft (22), the handle (12)
being articulated bearing on the tab 150 of the actuator plate 142,
and including a mounting member (26), a grip- sufficiently for the output
arm 158 of the actuator    ping member (28), and a reaction member plate
142 to engage the chordal surface 124 of the     (60) the mounting member
(26) being coupled release pawl 122. Thus, as engaged by such arm        to
the shaft (22) by the coupling means (24), 158, the release pawl 122 is
rotated sufficiently to  is  the gripping member (28) being mounted to
pivot the ratchet pawl 120 from its operative posi-   the mounting member
(26) so as to permit tion into its inoperative position.
pivoted movement of the gripping member (28) The mounting member 26 is
pivotable about           relative to the mounting member (26) between the
axis defined by the shaft 22 in either rotational  a normai position and a
displaced position, the direction, as described above, between two ex-  20
reaction member (30) being movable conjointly treme positions except when
pivotal movement of        with the gripping member (28) between the the
mounting member 26 in the tensioning direc-        normal and displaced
positions, the handle tion is prevented by the stop pawl 344 coacting
(12) including means (230) coacting with the with the stop plate 146. The
extreme position of the   mounting (26) and reaction members (30) for
mounting member 26 in the tensioning direction is  25  biasing the gripping
(28) and reaction mem- suggested in Figure 10, in which the stop pawl 344
bers (30) toward their normal position, the is shown as having engaged the
limiting arm 160 of     biasing means (230) permitting the gripping the
stop plate 146 so as to prevent further move-      and reaction members to
be forcibly displaced ment of the mounting member 26 in the tensioning
toward the displaced position, and the ten- direction. The extreme position
of the mounting   30   sioning mechanism  comprising means (24) member 26
in the opposite direction is suggested       coacting with the shaft (22)
for controlling piv- in Figure 16, in which the arcuate flange 318 of the
otal movement of the mounting member about ratchet pawl 304 is shown as
having engaged the        the shaft, the controlling means permitting piv-
input arm 156 of the actuator plate 142. and in        otal movement of the
mounting member (26) which the output arm 158 of the actuator plate 142
35  about the shaft (22) in the tensioning direction is shown as having
engaged the chordal surface         with the gripping (28) and reaction
members 124 of the release pawl 122. Thus, any tension in a    (30) in
their normal position and preventing strap being handled by the tensioning
mechanism        further movement of the mounting member 10 can be thus
released, if there is some reason to    (25) about the shaft (22) in the
tensioning di- terminate a strapping operation.              40
section upon displacement of the gripping (28) As the mounting member 26 is
pivoted toward         and  reaction (30) members from their normal the
extreme position in the opposite direction,          position into the
displaced position; charac- which is clockwise in the drawings, the
mounting       terised in that the biasing means comprises: member 26
reaches a retarding position, in which         (a) an adjusting screw (200)
having a head further movement of the mounting member 26 to-  45
(202) and a shank (210) and defining an ward such extreme position is
retarded by the             axis, the adjusting screw being mounted to 



coiled spring 154, which bears on one end 152a of        the  mounting
member (26) so as to permit the elongate slot 152 of the stop plate 146 and
on       rotational adjustment of the adjusting screw the axial tab 150 of
the actuator plate 142. Addi-       (200) relative to the mounting member
(26) tional force tending to compress the coiled spring   so    without
axial movement of the adjusting 154 is required for further movement of the
mount-       screw (200) relative to the mounting mem- ing member 26 toward
such extreme position. (b) a follower (220) coacting with the adjust-
Claims                            screw shank (210) and with the mount- 55
ing member (26) so as to permit axial 1. A tensioning mechanism for a
strapping tool,          movement of the follower (220) along the the
tensioning mechanism comprising a hous-           adjusting screw shank
(210) without rota- ing structure (20), a shaft (22) mounted
tional movement of the follower relative to 8    *   C   L  M  S    *
15                 EP 0 510 982 B1                    16 the mounting
member upon rotational ad-      5. A tensioning mechanism according to
claim 4, justment of the adjusting screw (200) rela-      wherein the
spring (230) is a coiled spring tive to the mounting member (26),
disposed around the adjusting screw shank (c) a spring (230) coacting with
the reaction   (210), the washer sleeve member (264), and member (30) and
with the follower (220) for   5  the limiting screw head (242). biasing the
gripping (28) and reaction (30) members toward the normal position, the
6. A tensioning mechanism according to claim 5, spring (230) being
compressible and being        wherein the follower (220) has a tubular mem-
arranged so as to be more compressed             ber (228), around which
the coiled spring (230) upon rotational adjustment of the adjusting   10
is located. screw (200) in a first rotational direction and so as to be
less compressed upon rotational.   A tensioning mechanism according to any
one adjustment of the adjusting screw (200) in a     of the preceding
claims, in which the control- second rotational direction opposite to the
ling means comprises first rotational direction, and,         15        (a)
a stop plate (146) having an arcuate (d) means (240, 250) for limiting
rotational       array of stop teeth (162) in coaxial relation adjustment
of the adjusting screw (200) in         to the shaft (22) and in fixed
relation to the either of the first and second rotational di-      housing
structure (20), rections to a limited range, the limiting          (b) a
stop pawl (344) mounted to the mount- means being adjustable to adjust the
limited   20  ing member (26) so as to be rotatably mov- range.
able between an operative position and an inoperative position, the stop
pawl (344) 2. A tensioning mechanism according to claim 1,
permitting pivotal movement of the mount- wherein the adjusting screw shank
(210) is           ing member (26) in the tensioning direction tubular and
has an external thread and an   2 in the inoperative position, the stop
pawl internal thread, wherein the follower (220) has       (344) coacting
with the stop plate (146) in an aperture with an internal thread coacting
the operative position so as to prevent piv- with the external thread of
the adjusting screw       otal movement of the mounting member in shank
(210), and wherein the limiting means          the tensioning direction,
the stop pawl (344) comprises a limiting screw (240) having a head   30
having an engagement portion disposed to (242) and a shank (244) with an
external thread       be fully disengaged from all of the stop coacting
with the internal thread of the adjust-     teeth (162) in the inoperative
position and to ing screw shank, the limiting screw head being
engage at least one of the stop teeth (162) arranged to engage the reaction
member (30)          in the operative position, so as to limit rotational
adjustment of the ad-  35   (c) means (370) for biasing the stop pawl
justing screw in the first rotational direction.      (344) rotationally
towards its operative posi- tion, and, 3. A tensioning mechanism according
to claim 2,           (d) retaining means (384) for retaining the wherein
the internal thread extends through the       stop pawl (344) releasably in
the inoperative head (202) of the adjusting screw (200), as well  40
position with the gripping (28) and reaction as through the shank (210) of
the adjusting           (30) members in their normal positions, the screw
(200), and wherein the limiting feature         retaining means (384)
releasing the stop comprises a set screw (250) coacting with the
paw] (304) so as to permit the stop pawl internal thread and bearing
against the shank         (344) to rotate toward the operative position 



(244) of the limiting screw (240) so as to  45        upon displacement of
the gripping (28) and stabilize the limiting screw (240) relative to the
reaction (30) members from their normal adjusting screw (210).
position into their displaced position. 4. A tensioning mechanism according
to claim 2     3. A tensioning mechanism according to claim 7. or 3,
wherein the limiting means comprises a   50  wherein the stop pawl (344)
has a pocket (356) washer (260) having an annular portion (262)       and
wherein the retaining means comprises a disposed around the limiting screw
shank           pin (384) carried by the reaction member (30), (244),
between the limiting screw head (242)       the pin (384) being arranged to
be removably and the adjusting screw shank (210), and a         inserted
into the pocket so as to retain the stop sleeve portion (264) disposed
around the ad-  55    pawl (344) in the inoperative position when the
justing screw shank (244).                         stop pawl (344) is
rotated into the inoperative position with the gripping (28) and reaction
(30) members in their normal position, the pin (384)    17
EP 0 510 982 B1                    18            *  C  L  M  S   * being
removable from the pocket (356) so as        richtung (230) ausgestattet
ist, die mit dem to release the stop pawl (344) then the grip-
Montageglied (28) und dem  Reaktionsglied ping (28) and reaction (30)
members are dis-      (30) zusammenwirkt, um das Greifglied (28) placed
from their normal position into their       und das Reaktionsglied (30 in
die norrnale displaced position.                        5       Position
vorzuspannen, wobel die Vorspannvor- richtung (230) ermoglicht, dal . das
Greifglied 9. A tensioning mechanism according to claim 8,       und das
Reaktionsglied mit zusatzlichem/Kraft- wherein the mounting member (26) is
pivotable      aufwand in die versetzte Position werden k6n- between an
extreme position in the tensioning      nen, und wobei der Spannmechanismus
eine direction and an extreme position in an op-  10    Vorrichtung (24)
aufweist, die mit der Welle posite direction, except when pivotal move-
(22) - zusammenwirkt, um die Schwenkbewe- ment of the mounting member (26)
in the            gung des Montagegliedes um die Welle zu given rotational
direction is prevented by the     steuern, .wobei die Steuervorrichtung
eine stop pawl (344), and wherein the tensioning        Schwenkbewegung des
Montagegliedes (26) mechanism comprises means (304, 146) for  15       um
die Welle (22) in Sparnrichtung erm6g- rotating the stop pawl (344) from
the operative    licht, wenn Greifglied (28) und Reaktionsglied position
into the inoperative position upon piv-  (30) sich in ihren normalen
Positionen befin- otal movement of the mounting member to a          den,
und eine weitere Bewegung des Moritage- rotational position corresponding
to the ex-       gliedes (26) um die Welle (22) in Spannrich- treme
position in the opposite direction, the   20  tung verhindert, nachdem das
Greifglied (28) rotating means coacting with the stop pawl         und das
Reaktionsglied (30) von ihrer norma- (344) so as to retard pivotal movement
of the      len Position in die versetzte Position gebracht mounting member
(26) toward the rotational         wurden; dadurch gekennzelchnet, daB die
position when the mounting member (26)             Vorspannvorrichtung
besteht aus: reaches a retarding position before the rotating   25  (a)
einer Einstellschraube (200), die einen position but permitting the
mounting member          Kopf (202) und einen Schaft (210) hat und (26) to
be forcibly pivoted beyond the retarding     eine Achse definiert, wobei
die Einstell- position to the rotating position.                   schraube
am Montageglied (26) montiert ist, um eine Einstellung durch Drehung der
Ein- Patentanspruche                               30         stellschraube
(200) in Relation zum Monta- geglied (26) ohne axiale Belegung der Ein- 1.
Spannmechanismus fUr ein Umreifungswerk-              stellschraube* (200)
in Relation zum Monta- zeug, wobei dieser Spannmechanismus be-
geglied (26) zu erm6glichen, steht aus einem Gehause (20), elner drehbar
(b) einem Mitnehmer (220), der mit dam im Gehause (20) montierten Welle
(22), einem   35    Schaft (210) der Einstellschraube und mit Griff (12),
der mit der Welle (22) gekoppelt ist,    dam Montageglied (26)
zusammenwirkt, um und einer Vorrichtung (24) zum Koppeln des           eine
axiale Bewegung  des Mitnehmers Griffes (12) mit der Welle (22), um die
Welle        (220) entlang des Schafts (210) der Einstell- (22) drehend in
eine Spannrichtung anzutrei-         schraube zu erm6glichen, ohne daB der
ben, wenn der Griffes (12) urn die Welle (22) in  40  Mitnehmer eine
Drehbewegung in Relation einer Schwenkrichtung geschwenkt wird, wobei
zum  Montageglied beim  Einstellen durch die Koppelvorrichtung (24)
ermoglicht, den           Drehen der Einstellschraube (200) in Rela- Griff
(12) in die entgegengesetzte Richtung um       tion zum Montageglied (26)
ausfUhrt, die Welle (22) zu schwenken, ohne die Welle          (c) einer
Feder (230), die mit dam Reak- 



(22) zu drehen, wobei der Griff (12) gelenkig  45    tionsglied (30) und
mit dam  Mitnehmer ist und aus einem Montageglied (26), einem
(220) zusammenwirkt, um  das Greifglied Greifglied (28) und einem
Reaktionsglied (30)        (28) und das Reaktionsglied (30) in die nor-
besteht, wobei das Montageglied (26) liber die       male Position
vorzuspannen, wobei die Fe- Koppelvorrichtung (24) an die Welle (22) ge-
der (230) zusammendrUckbar ist und so an- koppelt ist, wobei das Greifglied
(28) am Mon-  so   geordnet ist, daB sie nach Einstellung durch tageglied
(26) montiert ist, um sine Schwenk-        Drehen der Einstellschraube
(200) in eine bewegung des Grelfgliedes (28) in Relation           erste
Drehrichtung starker zusammenge- zum Montageglied (26) zwischen einer
norma-          druckt wird und durch Einstellen durch Dre- len Position
und einer versetzten Position zu        hen der Einstellschraube (200) in
eine zwei- ermoglichen, wobei das Reaktionsglied (30)  5s       te, der
ersten entgegengesetzten Drehrich- gemeinsam mit dam Greifglied (28)
zwischen           tung weniger zusammengedrUckt wird, und der normalen und
der versetzten Position be-         aus wegbar ist, wobei der Griff (12)
mit einer Vor- 10    19                EP 0 510 982 B1
20    *     C    L   M   S    * J    (d) einer Vorrichtung (240, 250) zum
Be-     -. Spannmechanismus nach Anspruch 5, bei dem grenzen der
Einstellung durch Drehen der        der Mitnehmer (220) ein rohrf6rmniges
Element Einstellschraube (200) in der ersten und der    (228) aufweist, urn
das die Schraubenfeder zweiten Drehrichtung auf einen begrenzten
(230) angeordnet ist. Bereich, wobei die Begrenzungssinrichtung   5
einstellbar ist, um den begrenzten Bereich   7. Spannmechanismus nach einem
der vorange- einzustellen.                                   gangenen
Anspriche, be! dem die Steuervor- richtung besteht aus 2. Spannmechanismus
nach Anspruch 1, be! dem             (a).einer Stoppplatte (146), die eonen
bogen- der Schaft (210) der Einstellschraube rohrfor-  io   fMrnigen
Bereich von Stoppzahnen (162) mig ist und eh inneres und ein auBeres Ge-
aufweist, der koaxial zur Welle (22) ange- winde aufweist, bei dem der
Mitnehmer (220)          ordnet ist und gegenUber dem  Gehause eine Offnung
mit elnem inneren Gewinde hat,          test ist, das mit dem auBeren
Gewinde des Schafts              (b) einer Stoppklinke (344), die arn
Monta- (210) der Einstellschraube zusammenwirkt, und   t5   geglied (26)
montiert ist.. so daB sie drehbar bei dem die Begrenzungsvorrichtung eine
Be-          zwischen einer Arbeitsstellung und einer grenzungsschraube
(240) autweist, die einen          Ruhestellung  beweglich  ist, wobei die
Kopf (242) und einen Schaft (244) mit elnem          Stoppklinke (344) in
der Ruhestellung eine auBersn Gewinde hat, das mit dem inneren
Schwenkbewegung  des  Montagegliedes Gewinde des Schafts der
Einstellschraube zu-  20     (26) in Spannrichtung ermoglicht und die
sammenwirkt, wobel der Kopf der Begren-              Stoppklinke (344) in
der Arbeitsstellung mit zungsschraube so angeordnet ist, daB er das
der Stoppplatte .(148) zusammenwirkt, um Reaktionsglied (30) greift, um die
Einstellung       eine Schwenkbewegung des Montageglie- durch Drehen der
Einstellschraube in die erste       des in die Spannrichtung zu verhindem,
wo- Drehrichtung zu begrenzen.                25         bei die
Stoppklinke (344) einen Greifbereich hat, der so angeordnet ist, daB er in
der 3  Spannmechanismus nach Anspruch 2, be! dem             Ruhestellung
alle Stoppzahne (162) freigibt das innere Gewinde sich durch den Kopf (202)
und in der Arbeitsstellung mindestens einen der Einstellschraube (200)
erstreckt sowie           Stoppzahn (162) greift, durch den Schaft (210)
der Einstellschraube   3o     (c) einer Vorrichtung (370) zum Vorspannen
(200) und bei dem das Begrenzungsglied be-           der Stoppklinke (344)
in Drehrichtung in ihre steht aus einer Stellschraube (250), die mit
Arbeitsstellung, und dem inneren Gewinde zusammenwirkt und ge-
(d) einer Haltevorrichtung (384) zum l6sba- gen den Schaft (244) der
Begrenzungsschrau-          ran Halten der Stoppklinke (344) in der Ru- be
(240) drUckt, um die Begrenzungsschraube   35     hestellung, wenn sich das
Greifglied (28) (240) in Relation zur Einstellschraube (210) zu      und
das Reaktionsglied (30) in ihrer norma- stabilisieren.
fen Position befinden, wobei die Haltevor- richtung (384) die Stoppklinke
(304) l6st, v   4. Spannmechanismus nach Anspruch 2 oder 3,
urn der Stoppklinke (344) zu ermbglichen, bei dem die
Begrenzungsvorrichtung mit einer  40     in ihre Arbeitsstellung zu drehen,
wenn das Unterlegscheibe (260) ausgestattet ist, die si-      Greifglied
(28) und das Reaktionsglied (30) nen ringformigen Bereich (262) aufweist,
der         von ihrer normalen Position in die versetzte 



um den Schaft (244) der Begrenzungsschrau-           Position bewegt
werden. be angeordnet ist und zwischen dem Kopf (242) der
Begrenzungsschraube und dem   4s  S. Spannmechanismus nach Anspruch 7, bei
dem Schaft (210) der Einstellschraube liegt, sowie     die Stoppklinke
(344) eine Tasche (356) hat eonen buchsenformigen Bereich (264) aufweist,
und be! dem die Haltevorrichtung mit einem der um den Schaft (244) der
Einstellschraube       Stift (384) ausgestattet ist, der vom Reaktions-
angeordnet ist.                                    glied (30) gehalten
wird, wobei der Stift (384) 50      so angeordnet ist, daB er l6sbar in die
Tasche S. Spannmechanismus nach Anspruch 4, bei den          eingesteckt
werden kann, um die Stoppklinke es sich bei der Feder (230) um eine Schrau-
(344) in der Ruhestellung zu halten, wenn die benfeder handelt, die urn den
Schaft (210) der     Stoppklinke (344) in die Ruhestellung gedreht
Einstellschraube, das buchsonf6rmige Element       wird, wahrend sich das
Greifglied (28) und das (264) und den Kopf der Begrenzungsschraube  s5
Reaktionsglied (30) in ihrer normalen Position (242) verIuft.
befinden, wobei der Stift (384) aus der Tasche 356 entfernt werden kann, im
die Stoppklinke (344) zu losen, wenn das Greifglied (28f und    21
EP 0 510 982 B1                  22       *   C  L  M  S   * das
Reaktionsglied (30) von ihrer normalen Po-    tion (30) pour contraindre
les 6lements de pre- sition in die versetzte Position bewegt werden.
honsion (28) et de reaction (30) A revenir vers Isur position normale, le
moyen de contrainte 9. Spannmechanismus nach Anspruch 8, in dem
(230) pormettant aux elements de pr6hension das Montageglied (26) zwischen
einer Endpo-   5   et de r6action d'8tre deplac6s a force vers la sition in
der Drehrichtung und einer Endposi-     position ddcalde et le mnecanisme
tendeur tion  in  der entgegengesetzten  Richtung         comprenant un
moyen (24) cooperant avec; schwenkbar ist, es sei donn die Schwenkbewe-
E'arbre (22) pour commander le mouvement de gung des Montagegliedes (26) in
die entspre-      pivotement de l'element de montage autour de chehde
Drehrichtung wird durch die Stoppklin-  10  larbre, le rnoyen de commando
permettant le ke (344) verhindert, und in dem die Spannvor-     mouvement
de pivotement de l'element de richtung mit einer Vorrichtung (304, 146)
aus-    montage (26) autour de l'arbre (22) dans le gestattet ist, um die
Stoppklinke (344) von der   sons produisant une tension alors quo les e16-
Arbeitsstellung in die Ruhestelltung zu drehen,   ments de pr6hension (28)
et de r6action (30) wenn das Montageglied durch sine Schwenk-  15     sont
a leur position normale et empechant la bewegung in eine Drehposition
gebracht wird,      suite du mouvement de l'M6ment de montage die der
Endposition in der entgegengesetzten      (26) autour de I'arbre (22) dans
le sons produi- Richtung entspricht, wobei die Drehvorrichtung    sant une
tension lors du d6placement des 61- mit der Stoppkiinke (344) so
zusammenwirkt,       menits de prdhension (28) et de reaction (30) daB die
Schwenkbewegung des Montageglie-  20      de lour position normale a leur
position d6ca- des (26) in Richtung der Drehposition verz6-      16o ;
caracterlse en co que le moyen de gert wird, wenn das Montageglied (26)
eine        contrainte comprend: Verzogerungsposition vor der Endposition
er-         (a) une vis de r6glage (200) ayant une tete reicht, Wobei das
Montageglied jedoch mit zu-        (202) et une tige (210) et determinant
un satzlichem  Kraftaufwand uber die Verz6ge-  25       axe, la viAs de
r6glage etant mont6e sur rungsposition hinaus zur Drohposition ge-
I'6l6ment de montage (26) de manibre a schwenkt werden kann.
permettre une rotation de r6glage de la viAs de r6glage (200) par rapport a
1'6lment de Revendications                                          montage
(26) sans mouvement axial de la 30        vis de r6glage (200) par rapport
a I'6lement 1. M6canisme tendeur pour un outil A sanglor, le        ds
montage (26), m6canisme tendeur comprenant un structure           (b) un
suivour (220) coop6rant avec la tige de logement (20), un arbre (22) mont6
rotatif       (210) de la viAs de reglage et avec I'61lment sur la
structure de logement (20), un manche         de montage (26) do fagon a
permettre un (12) relie a l'arbre (22) et un moyen (24) pour  35  mouvement
axial du suivour (220) le long relier le manche (12) a l'arbre (22) de
manire      de la tige (210) de la vis de reglage sans A faire tourner
I'arbre (22) dans un sons provo-     mouvement de rotation du suivour par
rap- quant une tension lorsque le manche (12) subit       port a l4lement
de montage lors de la "y-t    un pivotement autour de I'arbre (22) dans un
rotation de r6glage de la vis de r6glage sens de pivotement, le moyen de
liaison (24)  40    (200) par rapport h I'6l6ment de montage permettant au
manche (12) de subir un pivote-        (26), 



ment en sons oppose autour de l'arbre (22)           (c) un ressort (230)
coop~rant avec l'614- sans faire tourner l'arbre (22), le manche (12)
ment de r6action (30) et avec le suivour etant articule et compronant un
6l6ment de          (220) pour exercer sur [es 6l6ments de pre- montage
(26) un 6l6ment de prehension (28) et  4s    hension (28) et do reaction
(30) une un el6ment de reaction (30), I'element de mon-       contrainte
orient6e vers la position normale, tage (26) etant reli6 a l'arbre (22) par
le moyen   Do ressort (230) 6tant compressible et 6tant de liaison (24),
I'6l6ment de pr6hension (28)        dispose ce manibre a 8tre davantage
com- 6tant mont6 sur I'6l6ment de montage (26) de         prim6 lors de la
rotation de r6glage de la vis fagon a permettre un mouvement de pivote-  so
de r6glage (200) dans un premier sons de ment de l'Mlement de pr6hension
(28) par rap-        rotation et de fagon a Otre moins comprim6 port a
l'6l6ment de montage (26) entre une          iors de la rotation de r6glage
de la vis de position normale et une position d6cal6e, l'6l6-     reglage
(200) dans un second sons de rota- ment de r6action (30) etant mobile
conjointe-        tion qui est oppose au premier sons de ment avec
i'element de pr6hension (28) entre  55    rotation et les positions normale
et d6cal6e, le manche         (d) des moyens (240, 250) pour limiter la
(12) comprenant un moyen (230) coop6rant             rotation de r6glage de
la vis de r6glayp avec les 6l6ments de montage (26) et de reac-
(200) dans l'un ou l'autre des premier et 12    *   C  L  M  S    *
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rotation dans une plage             relation coaxiale avec l'arbre (22) et
en rela- limitee, les moyens de limitation etant regla-     tion fixe par
rapport a la structure de loge- bles pour regler la plage limit6e.
ment (20), (b) un cliquet d'arr~t (344) monte sur l'ee6- 2. M6canisme
tendeur selon la revendication 1,   5       ment de montage (26) de maniere
a stre dans lequel la tige (210) de la vis de r6glage        mobile en
rotation entre une position active est tubulaire et comporte un filetage et
un           et une position inactive, le cliquet d'arrft taraudage, to
suiveur (220) comportant un trou       (344) permettant is mouvement de
pivote- ayant un taraudage coop6rant avec le filetage         ment de
I'element de montage (26) dans le de la ffge (210) de la vis de r6glage et
les  w0      sens provoquant une tension lorsqu'tl est en moyens de
limitation comprenant une vis (240)         position inactive, le cliquet
d'arret (344) coo- de limitation de course ayant une tete (242) et
p~rant avec la plaque d'arr8t (146) lorsqui'ii une tige (244) ayant un
filetage cooperant avec       est en position active de maniere a emp&- le
taraudage de la tige de la vis de reglage, la      cher le mouvement de
pivotement de l'16- tate de la vis de limitation de course 6tant  ;5
ment de montage dans le sons provoquant disposee de maniere a se placer
contre l'61-         une tension, le cliquet d'arrat (344) ayant ment de
reaction (30) de fagon a limiter la           une partie d'entr6e en prise
dispos6e de rotation de reglage de la vis de reglage dans         manikre a
Mtrs totalement hors de prise le premier sons de rotation.
avec toutes les dents d'arret (162) lorsqu'il 20        est en position
inactive et a entrer en prise 3. Mecanisme tendeur selon la revendication
2,           avec au moins l'une des dents d'arret (262) dans lequel le
taraudage est situ6 dans la t8te      lorsqu'il est en position active,
(202) de la vis de reglage (200) ainsi quo dans      (c) un moyen (370)
pour tendre a contrain- la tige -(210) de la vis de reglage (200), la
dre le cliquet d'arr~t (344) a tourner vers sa caract6ristique do
limitation consistant en une   25  position active et vis prisonniere (250)
cooperant avoc le tarau-        (d) un moyen do retenue (384) pour retenir
dage et portant contre la tige (244) de la vis       le cliquet d'arrat
(344) de manilre amovible (240) de limitation de course de fagon a stabi-
en position inactive lorsque les elements de liser la vis (240) de
limitation de course par        prehension (28) et de reaction (30) sont a
rapport a la vis de r6glage (210).         3o        leur position normale,
le moyon de retenue (384) lib6rant le cliquet d'arrdt (304) de fa- 4.
Mdcanisme tendeur selon la revendication 2 ou         gon a permettre au
cliquet d'arret (344) de 3, dans loquel les moyens de limitation com-
tourner vers la position active lors du depla- prennent une rondelle (260)
ayant une partie          cement des 6l6ments de prehension (28) et
annulaire (262) placee autour de la tige (244)  3s    de reaction (30) do
leur position normale A de la vis de limitation de course, entre la tote
leur position decalee. (242) de la vis de limitation de course et la tige
(210) de la vis de reglage, ainsi qu'un 4lement      1 M6canisme tondeur
selon la revendication 7, de douille (264) dispose autour de la tige (244)
dans lequel le cliquet d'arr8t (344) comporte 



de la vis de reglage.                      40      une poche (356) et dans
loquel le moyen de retenue consisto en une chevills (384) porthe 5.
M6canisme tendeur selon la revendication 4,         par l1'6Iment de
r~action (30), la cheville (384) dans lequel le ressort (230) est un
ressort        4tant disposee de manibre a Otre introduite de helicoidal
dispos6 autour de ia tige (210) de la   tagon amovible dans la poche de
fagon a vis de reglage, de 1'e61ment de douille (264) de   45  retenir le
cliquet d'arrat (344) en position inac- la rondelle et de la tOte (242) de
la vis de       tive lorsque le cliquet d'arrOt (344) subit une limitation
de course.                              rotation pour Otre mis a la
position inactive alors que les 6l6ments de prehension (28) at 6. Mecanisme
tendeur selon la revendication 5,         de r~action (30) sont b lour
position normale, dans lequel le suiveur (220) comprend un 616-  s5  le
cheville (344) pouvant 8tre onlevee de la ment tubulaire (228) autour
duquel le ressort      poche (356) de facon A liberer le cliquet d'ar-
helicordal (230) est plac6.                        r6t (344) lorsque les
616ments de prehension (26) et de r6action (30) sont deplac6s de leur 7.
Mecanisme tendeur selon l'une quelconque            position normale a lour
position decal6e. des revendications precedentes, dans lequel le  55 moyen
de commande comprend               .      ^. Mcanisme tendeur selon la
revendication 8, (a) une plaque d'arret (146) ayant une s6rie     dans
loquel It'l6ment de montage (26) pout de dents d'arret (262) dispos6es en
arc en       pivoter entre une position extreme dans le    25
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provoquant une tension et une position extr~me dans un sens oppos6, sauf
lorsque le mouvement de pivotement de I'6l6ment de montage (26) dans le
sens donn6 de rotation est emp8ch6 par le cliquet d'arr~t (344) et   5 dans
lequel le m6canisme tendeur comprend des moyens (304, 146) pour 1aire
tourner le cliquet d'arrft (344) de la position active a la position
inactive lors d'un mouvement de pivo- tement de 1'6l6ment de montage vers
une po-  i7 sition angulaire correspondent a la position ex- treme dans le
sens oppos6, les moyens provo- quant la rotation cooperant avec le cliquet
d'ar- r8t (344) de fagon a retarder le mouvement de pivotement de I6l16ment
de montage (26) vers  75 la position angulaire lorsque I'lment de mon- tage
(26) atteint une position de retard qui precede la position angulaire, mais
permettant a 1116ment de montage (26) de subir un pivo- tement a force
au-dela de la position de retard  20 et vers la position angulaire. 30 35
40 45 50 55 14    


