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second surface of said strap against said guide surface; The invention
relates to a  method  and         (c) means is provided for moving said
anvil apparatus of forming the strap loop and securing       while pressing
said strap against said guide it about an article wherein 1) the strap is
fed to  5   surface so as to guide a leading portion of said form  a
primary loop, 2) the primary loop is           strap in a closed loop path
away from an initial subsequently  expanded  to  a predetermined
location and then back to said initial location; and larger size loop, 3)
relative movement is effected       (d) means is provided for permitting a
trailing between said larger size loop and said article to      portion of
said strap to be pulled by said anvil but locate said larger size loop
about said article, and  10   for otherwise guiding said trailing portion
of strap 4) adjacent overlapped portions of the larger size     so that a
part of said trailing portion of said strap loop are joined to secure said
larger size loop        is maintained at a location adjacent said initial
around said article.                                   location whereby
said strap forms said primary The above mentioned method and apparatus
loop with said leading portion of said strap are disclosed in the US-A-4
079 667, involving    15   positioned adjacent said part of said trailing
strap the initial formation of a small, primary strap loop   portion' in
overlapping relationship. in or around a circular guide and then the
The method claims 2 to 9 and the apparatus subsequent expansion of the
primary loop to a          claims 11 to 16 disclose further advantageous
larger diameter for fitting around the package.        features of the
invention. The process is then completed by tensioning the  20 loop about
the package, joining the overlapping strap portions, and severing the
secured loop          Brief description of the drawings from the trailing
portion of the strap.                  In the accompanying drawings forming
part of The object of the invention is to provide an         the
specification, and in which like numerals are improvement of the  known
method  and           25   employed to designate like parts throughout the
apparatus in such a manner, that, inter alia, the      same, strap can be
pressed against a guide surface             Figures 1-6, taken in ascending
nunierical directly by a moving anvil while part of the trailing  order,
diagrammatically illustrate the steps of a portion of the strap is
maintained at a location so    method of forming a strap loop and securing
it that the strap forms a loop.                      30   about an article
in accordance with the teachings- The invention achieves this object by a
method       of the present invention; characterized in that:
Figure 7A is a perspective view of a preferred (a) a first surface of said
strap is pressed with a  embodiment of an apparatus for forming a strap
movable pressing member or anvil to force a            loop and securing it
about an article in accord- second surface of the strap against a guide
35   ance with the teachings of the present invention surface;
and shows an enlarged strap loop formed and (b) said anvil is moved while
pressing said strap    ready to receive an article to be bound with the
against said guide surface so as to guide a leading    strap; portion of
said strap in a closed loop path away         Figure  78  is  an  enlarged,
fragmentary, from an initial location and then back to said    40
cross-sectional view of a portion of the apparatus initial location; and
of Figure 7A illustrating the anvil assembly; (c) while effecting step (b),
a trailing portion of    Figures 8-19 are enlarged, fragmentary, views
strap is permitted to be pulled by said anvil but is   of the anvil
assembly of the apparatus of Figure otherwise guided so that a part of said
trailing       7A with portions of the apparatus removed to portion of said
strap is maintained at a location  45   better illustrate interior detail
and the views, adjacent said initial location whereby said strap      when
taken in ascending numerical order, show. forms said loop with said leading
portion of said      the sequence of forming a strap loop and binding strap
positioned adjacent said part of said trailing   a package with the strap
loop; strap portion in overlapping relationship.               Figure 20 is
a greatly enlarged, perspective An apparatus for forming a strap loop and
50   view of the apparatus of Figure 7A with the securing it about an
article wherein mechanisms        exterior housing removed to better
illustrate the are provided for 1) feeding the strap to form a
interior mechanisms; primary loop, 2) subsequently expanding the
Figure 21 is an even further enlarged, perspec- primary loop to a
predetermined larger size loop,      tive, exploded view of some of the
mechanisms 3) permitting relative movement to be effected    55
illustrated  in  Figure 20 with  some of the between said larger size loop
and said article to      mechanism components omitted for clarity; locate
said larger size loop about said article, and     Figure 22 is a reduced,
fragmentary, plan view 4) joining adjacent overlapped portions of the
of the apparatus interior mechanisms illustrated larger size loop to secure
said larger size loop       in Figure 20; around said article; is in
accordance with the    60     Figure 23 is a greatly enlarged, fragmentary,
invention characterized in that:                       cross-sectional view
taken generally along the (a) a guide surface is provided against which
plane 23-23 in Figure 22; said strap can be pressed;
Figure 24 is a greatly enlarged, fragmentary, (b) a pressing member or
anvil is provided for       cross-sectional view taken generally along the
pressing a first surface of said strap to force a     65   plane 24-24 in
Figure 21; 2  
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11 Figure 25 is an enlarged, fragmentary view of     surface 100 and become
oriented in a sub- the top rocker guide and control cam of Figure 24;
stantially vertical plane normal to the plane of the Figure 26 is an
enlarged,cross-sectional view of  guide surface 100. This phenomenon
results the anvil shaft and rocker member of Figure 24;     from, among
other things, the stiffness of the Figure  27  is an  enlarged,
fragmentary,    5    strap S and the relatively small diameter of the
cross-sectional view of the bottom rocker guide,    primary strap loop
[err] pawl, and control cam taken along the plane           Preferably, as
the'strap S is moved by anvil 104 27-27 of Figure 21;
to form the primary strap loop. L , the trailing Figure 28 is a greatly
enlarged, fragmentary,     portion of the strap S below the guide surface
100 cross-sectional view taken generally along the    10   is restrained
from twisting, relative to the leading plane 28-28 in Figure 22; and
strap portion above the guide surface 100 so that Figure 29 is a
fragmentary, cross-sectional view  the twist T in the strap S occurs
between the taken generally along the planes 29-29 in Figure    leading
strap portion pressed by the anvil 104 and 28.
a trailing portion of the strap that is spaced from 15   the pressed or
leading strap portion. Description of the preferred embodiment
Preferably, rotation of the anvil 104  is ter- The  precise  shapes  and
sizes  of the          minated so that a portion of the anvil overhangs
components herein described are not essential to    the slot 102 as
illustrated in Figure 3. Then, while the invention unless otherwise
indicated, since     the strap S is pressed against the guide surface the,
invention is described with reference to   20   100 by the anvil 104, the
trailing portion of the embodiments which are simple and straight-
strap S is fed to expand the' primary loop Lp'to an forward.
expanded, final loop [err] that has a preetermined For ease  of
description,   the  apparatus         larger size. Then, as best
illustrated in Figure 4, an discussed herein will be described in a normal
article, such as package P, is moved into the operating position and terms
such as upper,   25   expanded loop [err] lower, horizontal, etc., will be
used with reference   If the expanded loop LF is relatively large, the to
this normal operating position. It will be       loop [err] may sag,
collapse, or fall to one side or the understood, howeer, that the apparatus
may be      other on top of the guide surface 100. In this case,
manufactured, stored, transported and sold in an    the strap S could be
guided or lifted as desired, by orientation other than the normal operating
posi-   30   hand or otherwise, to provide an internal loop - tion
described.                                     area of a size and shape
suitable for receiving the The apparatus Ilustrated herein has certain
package P. conventional drive mechanisms and control             Of course,
the package P need not necessarily mechanisms,. the details of which,
though not       be moved into the expanded loopILP Instead, the fully
illustrated or described, will be apparent to   35   guide  surface  100,
and  any  associated those having skill in the art and an understanding
mechanisms carrying the guide surface 100 and of the necessary functions of
such mechanisms.      loop LF, may be moved to position the loop LF around
a stationary package P. Package binding method A basic method for forming a
strap loop and    40    In any case, after relative movement'has been
effected between the package P and the expanded ance with the teachings of
the present invention is      loop [err] so as to locate the xpanded loop
[err] about schematically illustrated in Figures 1-6. Figure 1       the
package P , the loop [err] is then tensioned about shows a guide surface
100 defining a slot 102              the package P and then sealed in the
tensioned through which a strap S passes from beneath the    4    state.
Specifically, with reference to Figure 5, the guide surface 100. The strap
may be pulled from a    strap S is withdrawn, in the direction of dashed
arrow 114, to tighten the loop about the package suitable source, such as a
reel of strap,and/or   P. It is to be noted that anvil 104 only partially
may be fed by suitable strap feeding means. An anvil 104 is provided above
the guide           overlies the slot 102 and thus does not force the
surface 100 and is adapted to press a leading    50    leading end segment
of the strap S against the portion of0 the stFpadp Sfleat against the guide
trailing portion of the strap S so as to prevent surface 100. The ahvil 104
is preferably mounted    withdrawal of the strap S for tensioning the loop
for 360 degree rotation about a shaft 106. The      about the package P.
anvil 104 is rotated in the direction of arrow 108    In  some  situations,
as  when  binding on top of the guide surface 100 thereby moving    55
compressed, resilient materials, the strap S need the leading portion of
strap S in a path while the   not necessarily be withdrawn to tension the
loop strap is continuously pressed against the guide     about the
material. For example, a bale of cotton surface 100 to form a primary strap
loop [err] as best  may be initially highly compressed by suitable
illustrated in Figure 2.                            auxiliary means (not
illustrated) and then posi- It is to be noted from Figure 2 that the strap
S    60   tioned within the strap loop [err] Next, the has a flat,
band-like configuration with a first or  compression on the bale of cotton
can be top surface 110 and a second or bottom surface      released so that
the bale of cotton expands 112. As the primary strap loop [err] is formed,
the    against the loop LF- Of course, the trailing portion strap S
undergoes a twisting at region T and the    of the 'strap S would be
restrained by suitable 



primary loop [err] tends to lift off of the guide    65    means to prevent
movement of the strap S in 3    12 5               0057471 response to the
outward expansion force of the     present invention is illustrated in
Figures 7A-29. cotton.                                             Figure
7A shows the apparatus 150 in the form of In any case, after the strap S is
in tight        a relatively small countertop unit adapted for engagement
with the article or package that is     binding articles or packages with a
loop of being bound, the leading strap portion and an    5    thermoplastic
flat strap. adjacent overlapped portion of the strap loop are    As best
illustrated in Figure 7A, the apparatus joined to secure the loop around
the article. There  150 includes a base 152, a package support table are
many methods for joining overlapping strap     154, a strap reel housing
.156, and a package- loop segments  If metal strap is used, sealless
actuated cycle switch cover 158. The table 154 joints, comprising
interlocking slit deformations     defines a slot 160 through which the
strap S of the strap, may be used. Also, sleeve-type seals  passes from the
interior of the apparatus to form may be crimped about the overlapping
segments      the strap loop. The strap S is fed from a supply or of metal
strap.                                    source of strap, such as reel 162
in the housing If thermoplastic strap is used, a "welded" joint  156, by
mechanisms explained in detail herein- may be effected by heating the
overlapping    15   after. segments of the strap. One such method of
Within the table 154, adjacent the cycle switch joining the overlapping
segments of plastic strap,  cover 158, is an anvil assembly 164 (Figure
7A). with a friction-fused weld joint, is illustrated in  As best
illustrated in Figures 7B and 8, the anvil Figure 6. A weld pad 118 is
moved upwardly by a    assembly 164 includes a rotatable anvil 204, a
suitable mechanism 120 in the direction of arrow    20   vertically
reciprocable lift member or feed pad 122 so as to force the weld pad 118
against the    205, and a vertically reciprocable weld pad 218 trailing
portion of the strap S. The trailing portion  As best illustrated in Figure
8, the anvil 204 has of the strap S is forced upwardly against the      a
disc-like configuration with an  outwardly underside of the overlapping
strap free end which      extending lug 222, the bottom of which lug 222 is
is forced against the portion of anvil 104 that   25   serrated to enhance
the gripping action on the top overhangs the slot 102.
surface of the strap S. Mounted to the top of the A cutting blade 124 may
also be carried          anvil 204 is a cover plate 220 which has a
upwardly by mechanism 120 to sever the trailing    generally circular
configuration and is larger in portion of the strap S from the loop. Of
course,   diameter than the disc-like anvil 204. The cover the trailing
portion of the strap S should not be    30   plate 220 is suitably secured,
as by welding or severed by blade 124 until the overlapping strap   gluing,
to the anvil 204. The connected assembly segments are securely pressed
between the anvil    of the cover plate 220 and anvil' 204 are secured 104
and the weld pad 118. To this end, anvil 104   by means of an alien head
screw 221 to a shaft may be normally biased downwardly (by suitable     400
(Figure 21). means not illustrated) toward guide surface 100   35  As best
illustrated-in Figures 7B and 9, the anvil and also have the capability for
being moved       204 and cover plate 220 are received on a guide upwardly
a small amount against the downward       surface 224 in a cavity defined
by a sloping bias. Thus, upward movement of the weld pad        sidewall
226 in the table 154; When the anvil 204 118 would initially press the
overlapping strap    and cover plate 220- are mounted within the segments
tightly together against the anvil 104.   40   receiving cavity above guide
surface 224, the top Further movement of weld pad 118 and cutter 124
surface of the cover plate 220 is flush with the upwardly would overcome
the downward bias on       surface of the table 154 and serves to support a
the anvil 104 and force the anvil 104 upwardly (in  package placed thereon.
As can be seen with the direction of arrow 126 in Figure 6). During this
reference to Figure 7B, there is a space between further upward movement,
the trailing portion of   45   the circumference of the cover plate 220 and
the the strap S would be severed by the cutter 124.    sloping sidewall 226
of the table 154 to accommo- In the slightly elevated position, the part of
the  date the strap S. strap loop around the bottom of the package P
As best illustrated in Figures 7A, 8 and 9, the would no longer be in
contact with the guide       strap S is carried from the strap reel 162 by
the surface 100. Then, rapid oscillatory movement of   50   table 154 in a
suitable restraining guide or the anvil 104 (in the directions of double
headed  channel 228. The channel 228 opens, as best arrow 128 in Figure 6)
would cause the strap free  illustrated in Figure 7B, in a vertical face
230 end to be moved back and forth with respect to     adjacent the weld
pad 218. the stationary underlying portion to generate heat   The weld pad
218 a by friction and effect interface melting there-   55    The weld pad
218 and feed pad 205 are between. After holding the overlapping strap
disposed between the vertical face 230 and an      ad 21 segments together
for a period of time sufficient  opposed vertical face 232. Both the weld
pad 218 to allow cooling of the weld, the mechanism 120    and feed pad 205
are vertically reciprocable by lowers the weld pad 118 and cutter 124 to
permit   mechanisms not visible in Figures 7A-19. the strapped package P to
be removed.         60     Figures 8-19, taken sequentially in ascending
numerical order, illustrate in detail the sequence 



Package binding apparatus                          of operation of the
anvil, feed pad, and weld pad A preferred embodiment of an apparatus for
in binding a package P with a loop of strap S. After forming a strap loop
and securing it about an      discussing  the  operation  sequence,  the
article in accordance with the teachings of the    65   mechanisms for
effecting the operation of the 4    7                   0 057 471
8                           13 anvil, feed pad, and weld pad will be
explained in  cover 158 (as shown in Figure 18 with the switch detail with
reference  to Figures 20-29.           cover removed) and is actuated by
the rearward movement of the cover 158. The actuation of the Sequence of
operation                              cycle switch SW energizes the strap
tensioning Before a package is placed on the apparatus    5    mechanism
(described in detail hereinafter) to 150, the strap S is formed into a
relatively small,  withdraw the trailing portion of the strap S in the
primary strap loop and is then expanded into a     direction of arrow 244,
as illustrated in Figure 18, larger, final loop of a predetermined size
suitable  to tension the loop tightly about the package P. for receiving
the package to be bound. To form       After the strap S has been drawn
tightly around the small, primary strap loop, the strap S is first   to
the package P. the weld pad 218 is moved fed through the channel 228 over
the weld pad      upwardly in the direction of arrow 246 (Figure 19) 218
and feed pad 205 as illustrated in Figures 8   to press the overlapping
loop strap segments and 9. During this step in the sequence, the weld
between the weld pad 218 and the anvil 204. The pad 218 and feed pad 205
are each maintained in    anvil 204 is preferably spring-biased downwardly
a lowered position below the level of channel 228   is  toward the guide
surface and moves upwardly in and guide surface 224.                     i
response to the upward movement of the weld After a predetermined length of
strap S has      pad 218. The anvil 204 may raise the package been fed over
the feed pad 205, the feed pad 205   upwardly a small amount as the anvil
is forced is raised, as illustrated in Figure 10 in the direction
upwardly. As the weld pad and' anvil move of arrow 234, so as to push a
leading segment of   20   upwardly with the overlapping strap segments the
strap upwardly to the level of the guide       pressed therebetween, a
cutter blade 248 (Figures surface 224. At the same time, as illustrated in
7B and 19) severs the trailing portion of the strap Figure ll, the anvil
204 is lowered in the direction  from the strap loop. of arrow 236 and is
initially rotated through a    ' The weld pad 218 is raised only a
relatively predetermined arc in the direction of arrow 238   25     small
amount above the bottom of the strap guide thereby engaging the strap on
the feed pad 205    surface 224-to a height sufficient to enable  the and
moving the engaged portion of the strap off    trailing portion of the
strap S to be cut by the of the feed pad onto the guide surface 224. Then,
cutter blade 248 and to lift the portion of the strap as illustrated in
Figure 12, the feed pad 205 is   S below the package P off of  the strap
guide lowered as indicated by arrow 240.        30   surface 224. Next, the
anvil 204 is oscillated, by a The anvil 204 is continued to be rotated on
the  mechanism to be described in detail hereinafter, guide surface 224, as
illustrated in Figures 13-15,  to effect a friction-fusion weld of the
strap. With to twist the strap at T and form the strap S into a  the
particular embodiment of - the apparatus primary loop. During formation of
the primary      described herein, the feed pad 205 is also raised loop,
the strap S is pulled by the anvil 204 from    35   as the weld pad is
raised. However, the weld pad the strap supply (in the direction of arrow
242 in  218 moves upwardly a greater amount than the Figure 15). As
illustrated in Figure 15, movement  feed pad 205 so  that' the overlapping
strap of the strap S into a loop by the anvil 204 causes  segments pressed
between the weld pad 218 and the strap loop to flex upwardly away from the
the anvil 204 are clear of the top of the raised feed guide surface 224.
40   pad 205 as well as the bottom of the cavity 224. The rotation of anvil
204 is terminated, as      Subsequently, both the feed pad 205 and the weld
illustrated in Figures 7B and 16, with a portion of  pad 218 are lowered
after the friction-fusion weld the anvil lug 222 overlying the guide
surface 224  has been completed and has sufficiently cooled. and with a
portion of the lug 222 extending          The anvil 204 is next raised to a
slightly more outwardly from face 230 over the weld head 218.   45
elevated position by suitable means (described in In this manner, a leading
segment of the strap S is  detail hereinafter) while the weld pad 218 is
restrained from  movement by being pressed         lowered so as to provide
adequate clearance for against the guide surface 224 while the trailing
removal of the strapped package from  the portion of the strap S remains
unrestrained below  apparatus. This further upward movement of the the
anvil 204 and above the lowered weld pad   50   anvil 204 may lift the
package upwardly a slight 218.
additional amount. With the strap free end restrained against         The
mechanisms for feeding and tensioning the further movement by the anvil
204, the trailing    strap S, operating the anvil 204, and operating the
portion of the strap S is fed in the direction of the  feed pad 205 and
weld pad 218 will next be arrows 243 as illustrated in Figure 16. This
feeding   55   described in detail with reference to Figures of the strap S
expands the primary strap loop to a    '   20-29. larger size. When the
strap loop has been expanded to the size desired, the package P may
Strap feeding and tensioning mechanism be inserted within the loop as
illustrated in Figure  Figure 20 illustrates the apparatus 150 with the 



17.                                          60    base 152, table 154, and
reel housing 156 The package P is properly placed in the loop by  removed
to better show the interior components pushing the package into the loop
and then back    mounted to a base plate 249. Three separate against the
cycle switch cover 158 (Figure 7A)     motors are provided: a strap feeding
and tension- which is movable rearwardly a small amount. A      ing motor
250, an anvil rotating and oscillating cycle switch SW is positioned behind
the switch   65    motor 252, and a cam drive motor 254.    9
0 057 471                       10 As best illustrated in Figures 20 and
22, the     When the cam 300 has rotated past the roller strap feeding and
tensioning motor 250 is         296, the plate 280 is urged to the right,
as viewed mounted on a plate 256 and has an output shaft    in Figure 23,
by means of the return spring (not 258 journalled in a vertical support
plate 260. The  illustrated). The strap S is then pressed in fric- shaft
258 carries a sprocket 262 (Figure 20) around    5    tional engagement
between the feed wheels and which is trained a drive chain 264. The drive
chain  the gear 284 is re-engaged with gear 272 so that 264 is also trained
around a driven sprocket 266   both feed wheels can rotate together to pull
the (Figures 21 and 22) mounted to a shaft 268        strap. journalled in
a support plate 270 (Figures 20 and 21).
to   Cam drive mechanism On the side of support plate 270 opposite the
As best illustrated in Figures 20 and 21, the sprocket 266, the shaft 268
carries another gear  control cam drum 302 is rotated by means of a 272 and
a rotatable, fixed-axis feed wheel 274    cam drive motor 254.
Specifically, motor 254 has (Figure 20) which rotates with the shaft.
Adjacent  an output sprocket 316 around which is trained a the fixed-axis
feed wheel 274 is a movable feed   15   drive chain 318. Mounted to the cam
shaft 304, wheel 276 which is mounted on and keyed to a       outboard of
plate 308, is a sprocket 320 around shaft 278 that is journalled in a
pivotable support  which the chain 318 is also trained. Thus, the shaft
plate 280. The support plate 280 is pivotally     304 is driven through
chain 318 by motor 254. mounted through bore 282 (Figure 21) by means
Mounted on shaft 304, between the two plates of a pin 288 (Figures 20 and
23) to a fixed plate   20   306 and 308, is a switch cam drum 322 which
286.                                              rotates along with
control cam drun 302 on cam The shaft 278 of feed wheel 276 carries a gear
shaft 304. The switch cam drum 322 includes a 284 for rotation therewith
(Figure 20).. With     first switch cam 331,a second switch cam 332 and
reference to Figure 23, the plate 280 is normally  . a third switch cam
333. Mounted to a base plate biased on a first position (to the right by a
suitable   25   336 are switches 341, 342, and 343, which are spring, not
illustrated), in which the gear 284 is  associated with, and aligned with,
the switch engaged with the sprocket 272 associated with     cams 331
332,and333, respectively,foractuation feed wheel 274.
thereby. Actuation of the switches operates the Thus, when the gear 284 is
engaged with the      three motors in the proper sequence. gear 272,
rotation of the shaft 268 causes rotation   30  The first switch 341 is
associated with the anvil of the gear 272 and hence rotation of the shaft
rotating and oscillating motor 252, the second 278. Both feed wheel 274 and
feed wheel 276 are   switch 342 operates the cam drive motor 254, and
mounted for rotation with shafts 268 and 278,     the third switch 343
operates  the strap feeding respectively, and thus the feed wheels rotate
in  and tensioning motor 250. The actuation of the opposite directions to
frictionally engage and pull  35   switches by the switch cam drum  322 and
the the strap S trained between the two feed wheels.  resulting operation
of  the individual motors will Rotation of motor 250 in one direction will
cause  be described in detail hereinafter. the strap S to be fed forward
into the apparatus while rotation of the motor 250 in the opposite   Weld
pad and feed pad actuating mechanisms direction will cause the strap S to
be withdrawn    40  The mechanisms for raising and lowering the from the
apparatus.                               weld pad 218 and feed pad 205 will
next be The plate 280 can be pivoted to a second         described with
reference to Figures 7B, 21, and position (to the left in Figure 23), in
which the gear  28. As best illustrated in Figure 28, weld pad 218 284 is
disengaged from the gear 272. The plate     and feed pad 205 are retained
behind plate 286 280 is pivoted to the left by an arm 290 which is   46
which has an elongated slot 351 communicating secured to plate 280 by means
of screws 292 and   with the weld pad 218 and an elongated slot 353 294 and
which has, at the opposite end, a roller   communicating with the feed pad
205. 296 mounted for rotation about screw 298.           As best
illustrated in Figure 21, a pin 355 passes As best illustrated in Figures
20 and 23, the    through the slot 351 and is received in the weld roller
296 is adapted to be engaged by cam 300   50   pad 218. Similarly, a pin
357 passes through the formed on a control cam drum 302 which is
slot 353 and is received in the feed pad 205. As mounted for rotation on a
cam shaft 304. Shaft     best illustrated in Figure 28, pin 355 is carried
at 304 is suitably journalled in a pair of upstanding  the end of a weld
pad actuating arm 359 and support plates 306 and 308. When the cam drum
extends beyond the arm 359 an amount sufficient 302 rotates cam 300 (by
mechanisms to be    55   to carry a roller 361 rotatably mounted thereon.
described in detail hereinafter) to engage the     Similarly, pin 357 is
carried on the end of an roller 296 on arm 290, the plate 280 is pivoted
L-shaped feed pad actuating arm 363. The other toward the left (as viewed
in Figure 23) to move   end of L-shaped arm 363 carries a pin 365 to 



the feed wheels 274 and 276 apart. Thus, even      which is rotatably
mounted a roller 367. though the feed wheel 274 may be continued to   60
The weld pad actuating arm 359 is pivotably be rotated by motor 250, the
strap S would not be  mounted by means of a pin 369 to the vertical side
sufficiently frictionally engaged with the feed    plate 286 as best
illustrated in Figure 20 and is wheels to permit continued pulling of the
strap S.  spring biased downwardly against the cam drum The rotating feed
wheel 274 would merely slip      302 by means of a helical compression
spring against the strap S.                         65   371. 6    11
0 057 471                     12 The feed pad actuating arm 363 is
pivotably       The anvil is rotated with shaft 400 to form the mounted to
vertical plate 286 by pin 373. Arm 363  primary strap 'loop and is
oscillated to form the is biased inwardly to hold the roller 367 against
friction-fusion weld by means of motor 252 acting the cam drum 302 by means
of a spring 375          through a novel mechanism. Specifically, with
mounted in a spring support block 377 as best    5    reference to Figures
21 and 24, the motor 252 has illustrated in Figure 20. The spring support
block  a shaft 430 to which is mounted a pulley 432 for 377 is secured to
the vertical support plate 286 by  rotation therewith. A toothed drive belt
434 is means of a screw 379.                             trained around
pulley 432 on one end and around As best illustrated in Figure 20 and 21,
the cam  a pulley 436 at the other end. A shaft 438 is drum 302 has a cam
380 for engaging the roller   10   mounted to the pulley 436 for rotation
therewith. 367 of the feed pad actuating arm 363. Similarly,  The shaft 438
rotates within a pair of bearing the cam drum 302 has a cam 382 for
engaging the    support blocks 440 and 442 (illustrated in Figure roller
361 on the weld pad actuating arm 359.     24 but omitted for purposes of
clarity from Figure Rotation of the cam drum 302 by means of the      21).
cam drive motor 254 will thus effect raising and    15  Projecting from the
end of shaft 438 is an offset lowering of the weld pad 218 and feed pad 205
as  or' eccentric cylindrical shaft 444. Eccentric shaft necessary during
the strapping cycle.             444 carries thereon a roller 446  which is
free to rotate on eccentric shaft 444. The eccentric shaft Anvil operating
mechanism                          444 and roller 446 are received within
an opening The mechanism for operating the anvil 204 will  20   448 of a
rocker member 450. next be described in detail with reference to       The
rocker member 450 is mounted on the anvil Figures 21 and 24-28 in
particular.               shaft 400. and includes a one way clutch for As
best illustrated in Figure 21, the anvil 204 is   engaging shaft 400. As
best illustrated in Figure mounted with cover plate 220 to a shaft 400 with
26, the clutch may be of the type that has the form screw 221 for rotation
with the shaft. The shaft   25   of a plurality of inwardly facing clutch
teeth 452 400 is vertically oriented in a bore 402 of a bearing  which trap
cylindrically shaped rollers 454 there- block 404. The shaft 400 is adapted
to rotate about  between and wherein the teeth 452 are shaped to its
longitudinal axis and to be reciprocated ver-  allow the rocker member 450
to rotate freely in tically along the axis by mechanisms described in  one
direction about shaft 400 (clockwise in Figure detail hereinafter.
30   26) but bind the rollers 454 against the shaft 400 Vertical movement
of the shaft 400 and anvil     when the rocker member 450 is rotated In the
04 is effected by the control cam drum 302       opposite direction
(counterclockwise in Figure 26) hrough a linkage system acting on the
bottom of  thereby causing the rocker member 450 and the the shaft 400.
Specifically, an anvil lift cam 406 is  shaft 400 to rotate together. Such
a clutch positioned below the bottom of the shaft 400. The   35
mechanism  is of a well-known conventional cam 406 is pivotally mounted
with a pin 410 to a  design and further description or illustration 'of
fixed block 412 (Figure 29). As best illustrated in  such a clutch
mechanism is unnecessary. Figure 28, the upper end of the cam 406 carries a
The rocker member clutch engages and  dis- pin 414 to which is rotatably
mounted a roller 416.  engages as necessary during the rotation of the The
roller 416 engages the control cam drum 302   40   anvil to form the strap
loop and during the. and is adapted to be cammed outwardly by cam
subsequent frictioh-fusion welding oscillation of 418 on the drum 302. When
the roller 416 is       the anvil. This operation will be explained in
detail moved outwardly by the cam 418, the anvil lift    after first
describing the rocker guide and pawl cam 406 pivots (counterclockwise as
viewed in      mechanisms that cooperate with the rocker Figure 28) about
pin 410 to lift the anvil shaft 400   45    member 450 and with the control
cam drum 302 and anvil 204 upwardly.                           to initially
rotate the anvil through a predeter- As best illustrated in Figure 21, a
helical coil  mined arc. compression spring 420 is mounted around the
As best illustrated in Figures 21, 24, and 25 a top lower end of the shaft
400. The upper end of the   rocker guide 456 is secured to shaft 400 by
means spring 420 is engaged with the underside of the   50    of pin 458
and has an outwardly projecting lug bearing block 404 and the bottom end of
the       460 adapted to be engaged by. a cam 462 on spring 420 bears
against a ring 422 held on the    control cam drum 302. The cam 462 is
carried on bottom of the shaft 400 by means of an adjustable  the end face
of control cam drum 302 and thus retaining nut 424. Thus, the shaft is
normally     rotates in a circle oriented in the vertical plane biased
downwardly by spring 420 against the   55    parallel to the longitudinal
axis of the anvil shaft anvil cam 406 to hold the roller 416 against the
400. When the cam 462 is rotated into engage- 



control cam drum 302. In this lowered position,    ment with the lug 460,
the shaft 400 and anvil 204 the anvil 204 is held against the strap lying
are rotated together through a predetermined thereunder (as illustrated in
Figure 10). However,  angle as the cam 462 is carried past the lug 460.
rotation of the control cam drum 302, in response   60    This effects the
movement of the strap from the to the control system to be described
hereinafter,  feed pad 205 onto the guide surface 224 as best will cause
cam 418 to engage the cam roller 416    illustrated in Figure 11. and lift
the anvil shaft 400 and anvil 204 to an    A bottom rocker guide 464 is
secured to shaft elevated position. The force of spring 420 on shaft  400
below the rocker member 450 by means of a 400 can be adjusted by means of
the nut 424.   65   pin 466. As best illustrated in Figure 27, the 7    13
0 057 471                     14 bottom rocker guide 464 defines a notch or
detent  against the circumference of the bottom rocker 468 along its outer
circumference for receiving   guide 464. However, since the bottom rocker
and being engaged by a pawl 470. As best           guide 464 turns with the
anvil shaft 400, the pawl illustrated in Figure 24, the pawl 470 is mounted
470 does not engage the notch 468 until the anvil adjacent the bottom
rocker guide 464 by means of    5    has made a complete revolution. After
anvil has a pin 472 to the bottom of a lug 474 projecting    been rotated
around to its original position, pawl outwardly from the rocker member 450.
470 re-engages the notch 468 of bottom rocker The end of the pawl 470
opposite the bottom      guide 464. rocker guide notch 468 defines a bore
476 in        When the pawl 470 is re-engaged with the which is received a
helical compression spring   10   notch 468 on the bottom rocker guide 464,
the half 47B The spring 478 extends out of the bore 476     cycle rotation
of the rocker member 450 in the and bears against the side of the rocker
member    clockwise direction by eccentric shaft 444, as 450 to bias the
pawl 470 (clockwise as viewed in   viewed in Figure 24, will cause the pawl
470 to Figures 24 and 27) into engagement with the        rotate the anvil
shaft 400 through a small arc in notch 468 of -the bottom rocker guide 464.
the clockwise direction. On the other hand, the With continued reference to
Figures 21, 24 and   half cycle rotation of the rocker member 450 in the
27, the control cam drum 302 is seen to include an  counterclockwise
direction will cause the anvil additional cam 480 on the end surface
thereof for  shaft 400 to rotate through a small arc in the engaging the
distal end of the pawl 470. The cam   counterclockwise direction because of
the clutch 480, like cam 462, rotates in a circle in a vertical   20
engagement. In effect, the rocker member 450 is plane parallel to the
longitudinal axis of the anvil  locked against movement relative, to the
shaft shaft 400. Thus, rotation of control cam drum 302  400. Thus, when
the pawl 470 is engaged, rotation will bring cam 480 into engagement with
pawl       of the eccentric shaft 444 within the rocker 470 to thereby
disengage the pawl 470 from the     member opening 448 will cause the-
rocker notch 468 of the bottom rocker guide 464.    25    member 450 and
anvil shaft 400 to oscillate about When the pawl 470 is moved by the
control cam    the longitudinal axis of anvil shaft 400 This lug 480 to
disengage from the notch 468 of the     movement is used during the
friction-fusion weld bottom rocker guide 464, the rocker member 450
sequence to join the overlapping strap segments. is free to rotate on the
anvil shaft 400 in the clockwise rotation direction as viewed in Figure
30   Apparatus operating sequence 24. In this case, rotation of the
eccentric shaft 444  The sequence of operation of one completes within the
rocker member opening 448 will cause   strapping cycle will next be
described. A strapp- incremental, but unidirectional, rotation of the   ing
sequence begins with an enlarged strap loop anvil shaft 400 about its
longitudinal axis. That is,  having already been formed just before
termina- when the eccentric shaft 444 has rotated to the   35   tion of the
end of the previous cycle. The enlarged position illustrated in Figure 24,
the roller 446  strap loop has the orientation substantially as carried on
the eccentric shaft 444 engages the     shown in Figure 7A. left-hand side
of the opening 448 of the rocker     To initiate the strapping cycle, a
package is member 450. This tends to rotate the rocker        placed within
the enlarged strap loop of the member 450 (in the counterclockwise
direction as   40   apparatus 150 (Figure 7A) and against the cycle viewed
in Figure 24). However, the clutch rollers  switch cover 158. The cycle
switch (switch SW in 454 are bound between the rocker member 450
Figure 18) is actuated by the inward movement of and the anvil shaft 400 so
that the shaft 400      the cycle switch cover 158. necessarily rotates
counterclockwise with the       The cycle switch energizes the strap
feeding initial incremental rotation of the rocker member   45   and
tensioning motor 250 which rotates in the 450.
strap tensioning direction to rotate the pressed- As the eccentric shaft
444 continues to rotate   together strap feed wheels 274 and 276 to tighten
within the opening 448 of the rocker member 450,  the loop about the
package. When the strap has the roller 446 on the eccentric shaft 444
begins to  been pulled to a predetermined tension, the strap engage the
opposite side of the rocker member   50   feeding and tensioning motor 250
stalls. 450 and thus rotates the rocker member in the        A suitable
conventional electrical control circuit opposite direction. In this
direction of rotation, the  senses the stalling of motor 250 and energizes
the clutch rollers 454 are freed and there is no driving  cam drive motor
254 to begin rotation of the of the anvil shaft 400 in that direction by
the    switch cam drum 322 and control cam drum 302 



rocker member 450. Consequently, the anvil shaft   55   with cam shaft 304.
Simultaneously, the strap 400 is stationary during one half of the rotation
feeding and tensioning motor 250 is de-energized cycle of eccentric shaft
444. The anvil shaft 400 is  and an electrical brake (not illustrated)
associated thus driven in half cycle increments in only the   with motor
250 is actuated to hold the strap counterclockwise direction, as viewed in
Figure   tension around the package. 24, to rotate the anvil in a circular
arc. This   60  The cam drive motor 254 rotates to drive the corresponds to
the anvil movement illustrated in   cam shaft 304 in the clockwise
direction as viewed Figures 12-16.                                     in
Figure 28. The sequence of the apparatus When the control cam 302 has
rotated to move     operation is effected within a single 360 degree the
cam 480 completely past the pawl 470, the      revolution of the cam shaft
304 as explained in pawl 470 is returned by bias spring 478 back   65
detail hereinafter. 8    15               00 5 7471                     16
For discussion purposes, the rotation of the     and weld pad 218 are in
the position illustrated cam shaft 304 is designated as having a 0 degree
generally in Figure 19. rotation reference position at the beginning of the
The amplitude of the anvil oscillation is pre- last half of the  previous
strapping cycle. In the last  ferably about 3.18 mm and the frequency of
the half of the previous strapping cycle, the cam shaft   5    oscillation
is preferably between 5000 and 6000 304 had rotated from  the 0 degree
reference       Hertz. Under these conditions, the shaft and anvil position
to 150 degrees of a complete revolution   are preferably oscillated for
about 0.25 seconds to during the formation of the new, expanded strap
effect the friction-fusion weld of the overlapping loop as illustrated in
Figure 7A.                  strap segments. With the cam shaft 304 rotated
150 degrees,  to    As switch cam 331 passes switch 341 at 295 wherein the
expanded loop is ready to receive a    degrees of cam shaft rotation, the
switch 341 is package, the cam shaft 304 is said to be at the    released
(i.e. reset) to de-energize the anvil rotat- "home position" and the
apparatus is ready to      ing and oscillating motor 252. Though the anvil
begin a new packaging cycle. When the new          204 is no longer
oscillated, the weld pad 218 and package is placed within the loop to
actuate the   15   anvil 204 are maintained in their elevated posi-. cam
drive motor 254, the cam shaft 304 begins      tions  with the overlapping
strap segmentst rotating from the 150 degree "home position".      pressed
therebetween while the weld cools. This As the shaft 304 rotates from the
"home          holding period is preferably about 0.1 second. position",
the control cam drum 302 and the          At 315 degrees of cam shaft
rotation, the weld switch cam drum 322 both rotate with the shaft.  20
pad 218 is urged downwardly away from the After the control cam drum 302
has rotated to 160  welded strap. Specifically, cam 382 is carried past
degrees of full rotation (i.e., 160 degrees from the  the roller 361 to
allow the roller 361 to be urged reference position), the downwardly curved
end   inwardly against the cam drum 302 by the spring of cam 380 (Figures
21 and 28) begins to move      371 (Figure 20). This pulls the weld pad 218
past the roller 367 on the feed pad actuating arm   25    downwardly toward
the lowered position. The 363. The actuating arm spring 375 then rotates
the  weld pad reaches the lowermost position afterthe arm 363 about its
pivot pin 373 to raise the feed  control cam drum 302 has rotated 330
degrees pad 205 to the elevated position. At 174 degrees   from the
reference position. of cam shaft rotation from the reference position,
When the weld pad 218 is beginning to move to the feed pad 205 is fully
elevated. Also at 174   30   the lowered position, at 315 degrees of full
cam degrees of cam shaft rotation, the cam 382 begins  shaft rotation, the
anvil 204 begins to move, to engage the roller 361 for raising the weld pad
further above the strap guide surface 224. Specifi- 218. At 195 degrees of
cam shaft rotation from the  cally, cam 418 begins to engage roller 416 and
reference position, the weld pad 218 has been      push it outwardly. This
causes the anvil lift cam raised to the maximum  elevation. At this  35
406 to pivot upwardly and push the anvil shaft 400 maximum elevation, the
top of the weld pad 218     upwardly. This carries the anvil 204 upwardly
is higher than the top of the feed pad 205 and has  (further compressing
the shaft spring 420) to forced the overlapping strap segments upwardly
provide even more clearance for removal of the against the underside of the
anvil 204 as          strapped package. The anvil reaches its maximum
illustrated in Figure 19.                    40    elevation when the cam
shaft 304 has rotated 330 In addition, the upward movement of the weld
degrees from the reference position. pad 218 raises the anvil 204 a slight
amount         At 330 degrees of cam shaft rotation, the feed (against the
bias of the compression spring 420 at  pad 205 begins to descend. To this
end, the cam the bottom of the anvil shaft 400). The upward     380 engages
the roller 367 on the feed pad movement of the anvil 204 permits the. over-
45    actuating arm 363 to pivot the arm (counterclock- lapping strap
segments to be raised off of the     wise as viewed in Figure 28) to move
the feed pad strap cavity guide surface 224. During the upward  205
downwardly. At 350 degrees of cam shaft movement of the weld pad 218 and
anvil 204         rotation, the feed pad 205 has been moved to its
together, the cutter blade 248 severs the trailing  downwardmost position.
portion of the strap.                        so 345 degrees of cam shaft
rotation, the switch At 195 degrees of cam shaft rotation, switch 341 



is actuated by its associated cam 331 (Figure 20)  342 is actuated by
switch cam 332 (Figures 20 and to energize the anvil rotating and
oscillating     21) to de-energize the cam drive motor 254. The motor 252
to weld the loop overlapping strap       motor 254 coasts to a stop with
the cam shaft 304 segments together. In this welding position, the   55
at 360 degrees of full rotation (i.e. back to the pawl 470 is engaged with
the bottom rocker guide   initial reference position). At this point, the
notch 468 (Figures 24 and 27) so that the rocker   strapped package would
typically be removed. member 450 is locked to the anvil shaft 400 as a
However, the package may be removed anytime result of the combined
restraints of the pawl and  after the anvil is raised to its maximum
elevation rocker member clutch. Hence, as explained in   60   (330 degrees
of cam shaft rotation). detail above, rotation of the eccentric shaft 444
When the strapped package is removed from within the rocker member 450 by
the motor 252      the table of the strapping apparatus 150, the cycle will
cause oscillation the shaft 400 and the anvil  switch cover 158 (Figure 7A)
is permitted to be 204 connected thereto to effect the friction-fusion
biased outwardly to its normal position by the weld. As the weld is being
formed, the anvil 204   65   cycle switch (SW Figure 18) and/or suitable
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- means as the internally biased cycle switch        400 to rotate in a
counterclockwise direction resets.
relative to the rocker member 450. The resetting of the cycle switch
re-starts the    Also at 79 degrees of cam shaft rotation, cam cam drive
motor 254. This occurs with the cam      462 on the end face of control cam
drum 302 shaft at the reference position (0 degrees of full   5    engages
lug 460 on the top rocker guide 456 to cam shaft rotation). At 15 degrees
of cam shaft    rotate the anvil shaft 400 and the anvil 204 rotation, the
switch 343 is actuated by switch cam  mounted thereon so as to move the
strap free end 333 (Figure 20) to energize the strap feeding and  off of
the elevated feed pad 205 and onto the tensioning motor 250 in the strap
feeding direc-   cavity guide surface 224 as illustrated in Figures tion.
The strap feeding and tensioning motor 250   10    10 and 11. Figure 10
shows the initial position of is energized through contacts in a
conventional    the anvil and feed pad where the anvil 204 is in its
off-delay timer (not illustrated), which contacts  downward position and
the feed pad 205 is in the are closed through a suitable relay when switch
elevated position with the free end of the strap 343 is actuated by the cam
333. As explained      lying on the feed pad 205. In Figure 11, the anvil
hereinafter in detail; the timer later operates to   15    204 has been
rotated (by the control cam 462 de-energize the motor 250 at the desired
time.     acting on the bottom rocker guide 464 to rotate When the motor
250 is energized as explained     the anvil shaft and anvil) so as to bring
the strap above, the feed wheels 274 and 276 rotate in the   free end onto
the cavity guide surface 224. direction to feed the strap S forward into
the       Additionally, at 79 degrees. of cam shaft rota- apparatus as
illustrated in Figure 9. Specifically,  20   tion, switch cam 331 actuates
switch 341 (Figure with reference to Figure 21, feed wheel 274 is     20)
to energize the anvil rotating and oscillating rotated in the clockwise
direction as indicated by  motor 252. The eccentric shaft 444 (Figure 24)
is arrow 490 while feed wheel 276 is rotated in the   thus rotated within
the rocker member 450. As counterclockwise direction as indicated by arrow
explained in detail above, oscillation of ihe rocker 492. It is to be
realized that at this step in the   25    member 450 by the eccentric shaft
444 inter- sequence, the pivotally mounted plate 280, which   mittently
drives, through the rocker member carries the feed wheel 276 and its gear
284, is    clutch, the shaft 400 (in a clockwise direction as biased (to
the right as viewed in Figures 21 and   viewed in Figure 24) to rotate the
anvil 204 around 23) by a suitable spring (not illustrated) against  the
cavity guide surface 224. as illustrated in- the strap S and the adjacent
feed wheel 274.    30    Figures 12-16. Since the strap feed wheel 276 is
At 32 degrees of cam shaft rotation, control cam  being held spaced away
from the feed wheel 274, 380 has passed the roller 367 on the feed pad
the strap. may be pulled as necessary by the anvil actuating arm 363, to
allow the spring 375 to      204through the apparatus,fromthe strap reel
162 rotate the arm 363 in the clockwise direction as   while forming the
primary strap loop illustrated in viewed in Figure 28, to raise the feed
pad 205.  35    Figure 16. Simultaneously, the control cam 300 engages the
At 95 degrees of cam shaft rotation, switch cam roller 296 on arm 290
attached to the pivotally    331 has passed switch 341. which then resets
to mounted feed wheel support plate 280. This         de-energize the anvil
rotating motor. 252. The pivots plate 280 (to the left as viewed in Figure
23)  strap is restrained by the anvil 204 which partially. to separate the
feed wheel 276 from the feed   40    overhangs the front face 230 (Figure
7B). wheel 274, thus terminating the feeding of the      At 95 degrees of
cam shaft rotation, the cam strap. The motor 250 continues to run, however.
380 on the control cam drum 302 begins to Downward movement of the anvil
204 is also       engage the feed pad actuation arm roller 367 to initiated
at 32 degrees of cam shaft rotation.     pivot the arm 363
(counterclockwise as viewed in Specifically, control cam 418 passes the
roller 416   45    Figure 28) to move the feed pad 205 toward the on the
anvil lift cam 406. This permits the anvil  lowered position. shaft 400,
under the influence of the spring 420, to  Between 79 and 95 degrees of cam
shaft move downwardly. The roller 416 on anvil lift cam  rotation, the
control cam 480 on the end of control 406 is forced inwardly against the
control cam     cam drum 302 moves past and  clears the pawl 



drum 302 by the spring 420. At 34 degrees of cam    50   470 (Figure 27),
thus permitting the pawl return shaft rotation, the anvil 204 has been
returned to  spring 478 to urge the pawl 470 against the the downwardmost
position.                         circumference of the bottom rocker guide
464. At 35 degrees of cam shaft rotation, feed wheel  However, since the
anvil shaft and bottom rocker 276 has been moved to its furthest position
away   guide have been rotated to carry the notch 468 from feed wheel 274.
55   past the pawl 470, the pawl does not engage the At 44 degrees of cam
shaft rotation, the feed    bottom rocker guide notch 468 until the anvil
204 pad 205 has been raised to the maximum eleva-      has been rotated all
the way around to the tion as illustrated in Figure 10.
position illustrated in Figure 16 corresponding to At 44 degrees of
rotation of control cam drum    95 degrees cam shaft rotation. 302 from the
reference position, cam 480 (Figures   60  At 104 degrees of cam shaft
rotation, control 24 and 27) on the end face of control cam drum     cam
300 is positioned such that the roller 296 on 302 engages pawl 470. By 79
degrees of cam shaft   arm 290 begins to move inwardly towards the
rotation, the pawl 470 has been moved to the       control cam drum 302
thus permitting the feed extreme disengaged  position  (illustrated. in
wheel 276 to move inwardly (under the influence dashed lines in Figure 27)
to allow the anvil shaft   65   of a suitable spring, not illustrated)
toward the 10    19                    0 057 471                        20
feed wheel 274 to press the strap S therebetween.      securing it about an
article (P) wherein 1) the strap At 112 degrees of cam shaft rotation, the
feed         (S) is fed to form a primary loop [err] 2) the wheel 276 has
completed its movement against           primary loop [err]q is
subsequently expanded to a the feed wheel 274 in preparation for
frictionally     predetermined larger size loop [err] 3) relative engaging
the strap S to feed the strap forward to    5    movement is effected
between said larger size expand the loop.
loop [err] and said article (P) to locate said larger Also, at 112 degrees
of cam shaft rotation, the      size loop [err] about said article (P). and
4) adjacent control cam 380 has fully engaged roller 367 to
overlapped portions of the larger size loop (L,) are rotate arm 363 to move
the feed pad 205 to the         joined to secure said larger size loop
[err] around lowermost position.                              10    said
article IP); said method being characterized The motor 250 is still
energized and rotating the    in that: feed wheel 274 in the strap feeding
direction.           (a) a first surface (110) of said strap (S) is
Consequently, when the feed wheel 276 is moved         pressed with a
movable pressing member or anvil back against feed wheel 274 with the strap
S,          (104, 204) to force a second surface (112) of the therebetween,
the strap S is immediately fed    15    strap (S) against a guide surface
(100, 2241205); forward through the apparatus to expand the
(b) said anvil (104,204) is moved while pressing loop. At this point, the
anvil 204 is still positioned  said strap IS) against said guide surface
(100, to hold the overlapping strap free end on the          224/205) so as
to guide a leading portion of said guide surface 224 as illustrated in
Figure 16.         strap (S) in a closed loop path away from an initial The
strap feeding motor 250 continues to run to   20    location and then back
to said initial location; and feed the strap to enlarge the loop for a
predeter-         (c) while effecting step (b), a trailing portion of mined
length of time so as to provide an enlarged       strap (S) is permitted to
be pulled by said anvil but loop of the desired size. This is determined by
the    is otherwise guided so that a part of said trailing previously
discussed  off-delay  timer  (not          portion of said strap (S) is
maintained at a illustrated) which is suitably connected in the    25
location adjacent said initial location whereby control circuit for motor
250.                         said strap (S) forms said loop [err] with said
It is to be recalled that the off-delay timer        leading portion of
said strap (S) positioned contacts are initially closed to energize the
motor    adjacent said part of said trailing strap portion in 250. The
timer contact closure was effected            overlapping relationship.
through a suitable relay in response to actuation    30  2. Method in
accordance with claim 1 further of the switch 343 by the cam 333 at 15
degrees of      characterized in that step (a) includes pressing cam shaft
rotation. Now, after the formation of        said strap (S) against a top
surface of an elevated the new  primary strap loop, the motor 250
pad (205) which initially functions as part of the continues to run to
enlarge the strap loop while       guide surface (100, 224/205) when said
pad (205) the cam shaft continues to rotate.               35    is in said
elevated position. At 134 degrees of cam shaft rotation, the cam
3. Method in accordance with claim 1 further 333 has passed the switch 343
which then resets.       characterized in that said step (c) is effected by
Resetting of the switch 343 also initiates the         feeding said strap
(S) through a slot (102, 228) timing sequence of the off-delay timer. The
timing     adjacent said guide surface (100, 224/205). sequence  continues
to  maintain  the  timer   40        4. Method in accordance with claim 1
further contacts in the motor circuit closed for a pre-set
characterized in that said leading portion of said time period. Thus, the
energization of the motor       strap (S) is moved by said anvil (104, 204)
in a 250 continues and the strap loop is further           generally
arcuate closed path defined in a plane enlarged. At the end of the pre-set
time period,        by said guide surface (100, 224/205). the off-delay
timer contacts open to de-energize    45   5. Method in accordance with
claim 1 further the motor 250 and thus terminate the expansion
characterized in that steps (a), (b), and (c) are of the strap loop at the
desired size.                 effected to position said second surface
(112) of 



Also at 134 degrees of cam  shaft rotation,          said leading portion
of said strap (S) against said switch cam  332 moves past switch 342 thus
first surface (110) of said adjacent part of said resetting switch 342 and
de-energizes the cam    50   trailing strap portion. drive motor 254. The
cam drive motor 254 coasts          6. Method in accordance with claim 1
further to a stop at 150 degrees of cam shaft rotation. At
characterized in that steps (b) and (c) are per- this point, the cam shaft
304, and the switch cam      formed to permit said primary strap oop [err]
to drum 322 and the control cam drum 302 carried          twist
substantially away from said guide surface thereon, are at the home
position. The enlarged    55   (100, 2241205) in those cases where the
inter- strap loop is ready to receive a new package and       action of the
size of the strap (S), the flexibility of the apparatus has the appearance
as illustrated in     the strap (S), and the size of the primary loop [err]
Figure 7A. In this state, the machine is now ready     create sufficient
force on the primary loop (Lp). to begin the next strapping cycle by
insertion of        7. Method in accordance with claim 1 further the next
package into the loop and against the    60   characterized in that after
said primary loop [err] is cycle switch (as illustrated in Figures 17 and
18).    formed, after said primary loop [err] is expanded to said
predetermined larger size loop [err] and Claims
after said larger size loop [err] is located about said article [err], then
said strap IS) is tensioned to 1. Method of forming a strap (S) loop and
65   reduce the size of said larger size loop (LF) and    19
0 057 471                       20                          19 feed wheel
274 to press the strap S therebetween.      securing it about an article
(P) wherein 1) the strap At 112 degrees of cam shaft rotation, the feed
(S) is fed to form a primary loop [err] 2) the wheel 276 has completed its
movement against           primary loop [err] is subsequently expanded to a
the feed wheel 274 in preparation for frictionally     predetermined larger
size loop [err] 3) relative engaging the strap S to feed the strap forward
to    5    movement is effected between said larger size expand the loop.
loop [err] and said article (P) to locate said larger Also, at 112 degrees
of cam shaft rotation, the      size loop [err] about said article (P), and
4) adjacent control cam 380 has fully engaged roller 367 to
overlapped portions of the larger size loop [err] are rotate arm 363 to
move the feed pad 205 to the         joined to secure said larger size loop
[err] around lowermost position.                              10    said
article (P); said method being characterized The motor 250 is still
energized and rotating the    in that: feed wheel 274 in the strap feeding
direction.           (a) a first surface (110) of said strap (S) is
Consequently, when the feed wheel 276 is moved         pressed with a
movable pressing member or anvil back against feed wheel 274 with the strap
S           (104, 204) to force a second surface (112) of the therebetween,
the strap S- is immediately fed    15    strap (S) against a guide surface
(100, 224/205); forward through the apparatus to expand the.
b) said anvil (104, 204) is moved while pressing loop. At this point, the
anvil 204 is still positioned  said strap (S) against said guide surface
(100, to hold the overlapping strap free end on the          224/205) so as
to guide a leading portion of said guide surface 224 as illustrated in
Figure 16.         strap (S) in a closed loop path away from an initial The
strap feeding motor 250 continues to run to   20    location and then back
to said initial location; and feed the strap to enlarge the loop for a
predeter-       (c) while effecting step (b), a trailing portion of mined
length of time so as to provide an enlarged      strap (S) is permitted to
be pulled by said anvil but loop of the desired size. This is determined by
the.   is otherwise guided so that a part of said trailing previously
discussed  off-delay  timer  (not          portion of said strap (S) is
maintained at a illustrated) which is suitably connected in the   25
location adjacent said initial location whereby control circuit for motor
250.                         said strap (S) forms said loop [err] with'said
It is to be recalled that the off-delay timer        leading portion of
said strap (S) positioned contacts are initially closed to energize the
motor    adjacent said part of said trailing strap portion in 250. The
timer contact closure was effected           overlapping relationship.
through a suitable relay in response to actuation    30  2. Method in
accordance with- claim 1 further of the switch 343 by the cam 333 at 15
degrees of      characterized in'that step (a) includes pressing cam shaft
rotation. Now, after the formation of        said strap (S) against a top
surface of an elevated the new  primary strap loop, the motor 250
pad (205) which initially functions as part of the continues to run to
enlarge the strap loop while       guide surface (1.00, 224/205) when said
pad (205) the cam shaft continues to rotate.              35    is in said
elevated position. At 134 degrees of cam shaft rotation, the cam
3. Method in accordance with claim 1 further 333 has passed the switch 343
which then resets.       characterized in that said step (c) is effected by
Resetting of the switch 343 also initiates the         feeding said strap
(S) through a slot (102, 228) timing sequence of the off-delay timer. The
timing     adjacent said guide surface (100, 224/205). sequence  continues
to  maintain  the  timer   40        4. Method in accordance with claim 1
further contacts in the motor circuit closed for a pre-set
characterized in that said leading portion of said time period. Thus, the
energization of the motor       strap (S) is moved by said anvil (104, 204)
in a 250 continues and the strap loop is further            generally
arcuate closed pith defined in a plane enlarged. At the end of the preset
time period,         by said guide surface (100, 224/205). the off-delay
timer contacts open to de-energize   45    5. Method in accordance with
claim 1 further the motor 250 and thus terminate the expansion
characterized in that steps (a), (b) and (c) are 



of the strap loop at the desired size.                 effected to position
said second surface (112) of Also at 134 degrees of cam  shaft rotation,
said leading portion of said strap (S) against said switch cam  332 moves
past switch 342 thus             first surface (110) of said adjacent part
of said resetting switch 342 and de-energizes the cam    50   trailing
strap portion. drive motor 254. The cam drive motor 254 coasts          6.
Method in accordance with claim 1 further to a stop at 150 degrees of cam
shaft rotation. At     characterized in that steps (b) and (c) are per-
this point, the cam shaft 304, and the switch cam     formed to permit said
primary strap loop [err] to drum 322 and the control cam drum 302 carried
twist substantially away from said guide surface thereon, are at the home
position. The enlarged    55   (100, 224/205) in those cases where the
inter- strap loop is ready to receive a new package and       action of the
size of the strap (S), the flexibility of the apparatus has the appearance
as illustrated in    the strap (S), and the size of the primary loop [err]
Figure 7A. In this state, the machine is now ready     create sufficient
force on the primary loop [err] to begin the next strapping cycle by
insertion of        7. Method in accordance with claim 1 further the next
package into the loop and against the    60    characterized in that after
said primary loop (Lp) is cycle switch (as illustrated in Figures 17 and
18).   formed, after said primary loop [err] is expanded to said
predetermined larger size loop [err] and Claims
after said larger size loop [err] is located about said article (P), then
said strap (S) is tensioned to 1. Method of forming a strap (S) loop and
65   reduce the size of said larger size loop [err] and 11    21
0 057 471                        22 tighten said reduced larger size loop
[err] about       further characterized in that said guide surface said
article (P).                                      (100, 224/205) defines
part of a circular arc path 8. Method in accordance with claim 1 further
along which said strap (S) is pressed and moved. characterized in that step
(a) includes forcing a        13. Apparatus in accordance with claim  10
portion of said strap (S) adjacent the free end of    5  further
characterized in that there is provided: the strap (S) upwardly to at
leastthe height of an       a vertically reciprocable feed pad (205) having
a adjacent portion of said strap guide surface (224)     top surface for
functioning as a part of the guide with a pad (205) contacting said second
surface        surface (100, 2241205) when said pad (205) is (112) of said
strap (S), biasing said anvil (104,204)  elevated; downwardly against said
first surface (110) of said   to  strap feed means (250, 274, 276) for
feeding a strap (S) to press a portion of said strap (S)         length of
strap (S) over said feed pad (205) when against said pad (205), and
rotating said anvil        said feed pad (205) is lowered; (104, 204) in
contact with said pressed strap            means (302, 363, 367) for
raising said feed pad portion to move said pressed strap portion from
(205) beneath said strap (S) to force a portion of said pad (205) onto the
remaining portion of said   15    the strap (S) upwardly to at least the
elevation of guide surface (224) and to move said strap (S) to      the
remaining portion of said strap guide surface form said primary loop [err]
(224); 9. Method in accordance with claim 1 further           means (302,
400, 406, 410, 414, 416, 418) for characterized in that, after step (c),
step (a) is     raising said anvil (204) above said guide surface *
continued while step (b) is terminated and the   20    (100, 224/205) and
for also biasing said anvil (204) strap (S) is fed to expand said primary
loop (Lp) to'  downwardly onto the strap (S) supported by said said
predetermined larger size loop (LF)-.             elevated feed pad (205);.
10. Apparatus for forming a strap (S) loop and         means (252, 438,
444, 446, 450, 452, 454, 456, securing it about an article wherein
mechanisms        458, 460, 462) for rotating said anvil (204) against are
provided for 1) feeding the strap (S) to form a.  25    said strap (S) to
move said strap (S) from. said primary loop (Lp), 2) subsequently expanding
the       elevated feed pad (205) onto said remaining primary loop [err] to
a predetermined larger size       portion of guide surface (224) and to
form said loop [err] 3) permitting relative movement to be       primary
loop [err] effected between said larger size loop [err] and
control means (468, 470) for terminating the said article (P) to locate
said larger size loop (Lp)  .30    rotating movement of said anvil (204)
with a, about said article (P), and 4) joining adjacent        portion of
said anvil (204) overhanging said overlapped portions of the larger size
loop [err] to    remaining portion of said guide surface (224) and secure
said larger size loop [err] around said article  for controlling said strap
feeding means (250,274, (P); said apparatus being characterized in that:
276) to effect the further feeding of said strap (S) (a) a guide surface
(100, 224/205) is provided    35    to enlarge said primary loop [err] to
said predeter- against which said strap (S) can be pressed;           mined
larger size loop (L,); (b) a pressing member or anvil (104, 204) is
a vertically reciprocable weld pad (218) dis- provided for pressing a first
surface (110) of said    posed adjacent said remaining portion of said
strap (S) to force a second surface (112) of said      strap guide surface
(224) and adapted to be strap (S) against said guide surface (100, 224/
40    moved between a lowered position and 'an 205);
elevated position; (c) means (252,438,444,446,450,452,454,456,
means (361, 382) for moving said weld pad 458, 460, 462) is provided for
moving said anvil       (218) to said elevated position thereby pressing
(104, 204) while pressing said strap (S) against       said leading strap
portion and said adjacent part 



said guide surface (100, 224/205) so as to guide a    45    of said
trailing strap portion between said weld leading portion of said strap (S)
in a closed loop     pad (218) and the overhanging portion of said path
away from an initial location and then back       anvil (204); to said
initial location; and                            means (248) for severing
said larger size loop (d) means (102,228) is provided for permitting a
(L,) from the rest of said strap (S); and trailing portion of said strap
(S) to be pulled by    50  means (444, 450) for oscillating said anvil
(204) said anvil but for otherwise guiding said trailing     with said
leading strap portion and said adjacent portion of strap (S) so that a part
of said trailing   part of said trailing strap portion pressed between
portion of said strap (S) is maintained at a           said anvil (204) and
said weld pad (218) to form a location adjacent said initial location
whereby        friction-fusion weld in said larger size loop [err] said
strap (S) forms said primary loop (Lp) with    55   14. Apparatus in
accordance with claim  10 said leading portion of said strap (S) positioned
further characterized in that there is provided adjacent said part of said
trailing strap portion in   means (274,276,250) for withdrawing the
trailing overlapping relationship.                              portion of
the strap (S), after the said larger size 11. The apparatus in accordance
with claim 10        loop [err] has been located about said article (P), to
further characterized in that there is provided    60   thereby tension the
loop about the article (P). means (250, 274, 276) for feeding the trailing
15. Apparatus in accordance with claim  10 portion of the strap (S) to
expand the primary         further characterized in that said guide surface
loop (Lp) to said predetermined larger size loop       (100, 224/205) is
generally planar; further charac- [err]
terized in that said guide surface (100, 224/205), 12. Apparatus in
accordance with claim  10    65   said anvil (104, 204), said means (252,
438, 444, 12    . 23                     0 057 471                      24
-    21 446, 450, 452, 454, 456, 458, 460, 462) for moving    3. Verfahren
nach Anspruch 1, dadurch gekenn- said anvil (104, 204); and said strap
feeding       zeichnet, da[err] der Verfahrensschritt (c) durch mechanism
are arranged to form said primary          Zufuhren des Bandes CS) durch
einen Schlitz (102, loop [err] and said larger size loop ILF).In a plane at
228) in der Nahe der Fuhrungsflache (100, 224/ an angle to said guide
surface (100, 2241205) in   s  205) bewirkt wird. those cases where the
interaction of the size of      4. Verfahren nach Anspruch 1, dadurch
gekenn- the strap (S), the flexibility of the strap (S),and the  zeichnet,
daB der vordere Teil des Bandes CS) size of the primary loop [err] create
sufficient force.  durch den AmboB (104, 204) auf einer im aluge- on the
primary loop [err] and further charac-       meinen  bogenformigen
geschlossenen  Bahn terized in that said apparatus includes means   to
bewegt wird, die in einer Ebene durch die (159) for engaging a portion of
said strap (S) in    Fuhrungsflache (100, 224/205) gebildet wird. said
expanded larger size loop ([err]) if said larger    5. Verfahren nach
Anspruch 1, dadurch gekenn- size loop (L) falls sideways toward said guide
zeichnet, daB die Verfahrensschritte (a), (b) und surface (100, 224/205).
(c) ausgefuhrt werden, umr die zweite Seite (112) 16. Apparatus in
accordance with claim 15   15    des vorderen Teils des Bandes (S) auf der
ersten characterized in that said engaging means (159)     Seite (110) des
benachbarten Toils des nach- includes two spaced-apart ribs (159) between
folgenden Bandteils anzuordnen. which a portion of said strap (S) in said
expanded    6. Verfahren nach Anspruch 1, dadurch gekenn- larger size loop
(LF) may extend.                   zeichnet, daB die Verfahrensschritte (b)
und Ic) 20    durchgef0hrt werden, dainit die erste Band- Patentanspruche
schleife (Lp) sich imr  wesentlichen von der Fihrungsfliche, (100, 224/205)
in solchen Fallen -. Verfahren zum Bilden einer aus einem Band
wegdrehen kann, in denen die sich uberlagemde *S) bestehenden Schleife und
zum Befestigen         Wirkung der GroBe des Bandes (S), der Biegsam-
derselben umreinen Gegenstand (P), bei dem 1)  25   'keit des Bandes (S)
und der GraBe der' ersten das Band (S) zur Bildung einer ersten Schleife
(Lp)  Schleife (Lp) eine ausreichende Kraft auf die erste . zugefuhrt wird,
2) die erste  Schleife CL,)         Schleife (Lp) hervorrufan. anschliefend
zu einer bestimmten groderen             7. Verfahren nach Anspruch 1,
dadurch gekenn- Schleife Lf,) erweitert wird, 3 eine relative Bewe-
zeichnet, daB nach der Bildung der ersten Schleife   / gung zwischen der
groBeren Schleife (L,) und   30    (Lp), nach der Erweiterung der ersten
Schleife (Lp) dem Gegenstand CP) ausgeffihrt wird, um die         auf die
vorbestimmte gr8Bere Schleife CL,) sowie groBere Schleife (L,) um den
Gegenstand (P)         nach der Anordnung der groBeren Schleife (L,)" herum
anzuordnen, und 4) die benachbarten          um den Gegenstand IP} danach
das Band (S) zur uberlappten Teile der gr6l3eren Schleife (LF) mit-
Verringerung der GroBe der gro~eren Schleife einander zur Befestigung der
groBeren Schleife  35    (LF) und zum Spannen der verkleinerten grl3eren
(Ld) urn den Gegenstand (P) herum zu verbinden;     Schleife (bL) um den
Gegenstand (P) gespannt dadurch gekennzeichnet, daB:
wird. (a) eine erste Seite (110) des Bandes (S) mit       8. Verfahren
nachAnspruch 1, dadurch gekenn- einem beweglichen PreBorgan oder AmboB
(104,        zeichnet, daB der Verfahrensschritt (a) das Nach- 204) gepreat
wird, um eine zweite Saito (112) des   4o    oberdrucken eines Tails des
Bandes (S) in der -.       Bandes (S) gegen eine Fuhrungsflache (100, 224/
Nahe des freien Endes des Bandes (S) auf minde- 205) zu drucken;
stens die Hohe des benachbarten Teils der Band- 



'(b)derAmboB(104,204)bewegtwird', wihrend         fuhrungsflache (224),
wobei eine Backe (205) die das Band IS) gegen die Fuhrungsflache (100,
zweite Seite (112) des Bandes (S) beruhrt, das 224J205) gepreot wird, um
eineh Vorderteil des   45    Vorspannen des Ambosses (104, 204) nach' unten
Bandes CS) in einer geschlossenen Schleifenbahn     gegen die erste Seite
(110) des Bandes IS) zum von einer Ausgangsstelle wegzufuhren und dann
Pressen eanes Teils~ des Bandes (S) gegen die zu dieser Ausgangsstelle
zuruckzufuhren; und        Backe (205), sowie das Drehen des Ambosses (c)
wahrend der Ausibung des Verfahrens-          (104, 204) in Beruhrung mit
dem  gepreBten schritts Cb) ein nachfolgender Teil des Bandes (S)   50
Bandteil zur Bewegung des gepreBten Bandteils von dem Ambog gezogen werden
kann, aber             von der Backe (205) auf den Obrigen Teil der
andererseits so gefuhrt ist, daB ein Teil des       Fuhrungsflfche (224)
und zum  Bewegen des nachfolgenden Teils des Bandes (S) an einer
Bandes (S) zur Bildung der ersten Schleife (Lp) Stelle in der Nahe der
Ausgangsstelle festge-       umfaBt. halten wird, wodurch das Band (S) die
Schleife   55   9. Verfahren nach Anspruch 1, dadurch gekenn- (Lp) bildet,
wobei der vordere Teil des Bandes (S)  zeichnet, daB nach dem
Verfahrensschritt Cc) der in der Nahe des Tails des nachfolgenden Bandes
Verfahrensschritt (a) fortgesetzt wird, wahrend in uberlappter Lage
positioniert wird.              der Verfahrensschritt (b) beendet wird und
das 2. Verfahren nach Anspruch 1, dadurch gekenn-     Band (S) zugefuhrt
wird, um die erste Schleife (Lp) zeichnet, daB der Verfahrensschritt (a)
das Pres-   60   bis auf die vorbestimmte groBere Schleite (LF) zu sen des
Bandes CS) gegen eine Oberseite einer       erweitern. angehobenen Backe
(205) umfaBt, die zunfchst          10. Vorrichtung zur Bildung einer
Schleife aus als Tail der Fuhrungsflache  (100, 224/205)         einem Band
(S) und zum Befestigen derselben ur wirksam ist, wenn die Backe (205) sich
in der       einen Gegenstand, in der Vorrichtungen vorge- '
angehobenen Stellung befindet.                 65   sehen sind zum 13    25
0057471                       26 1) Zufuhren des Bandes (S) zur Bildung
einer       sine Vorrichtung (302, 400, 406, 410, 414, 416, ersten Schleife
(Lp,- .   .                        418) zum Anheben des Ambosses (204) uber
die .:2) zurn nachfolgenden Erweitern der ersten      Fuhrungsflache (100,
224/205) hinaus und auch Schleife (Lp) zu einer vorbestimmten gr8Beren
zum Vorspannen des Ambosses (204) nach unten Schisife (Lp),
gegen das Band CS), das durch die angehobene 3) zur relativen Bewegbarkeit
zwischen der       Vorschubbacke (205) abgestutzt ist; grobferen Schleife
(Lp) und dem Gegenstand IP)      sine Vorrichtung (252, 438, 444, 446, 450,
452, zur Anordnung der groderen Schlelfe (L,) um den    454, 456, 458, 460,
462) zum  Drehen des Gegenstand (P) und
Ambosses (204) gegen das Band (S) zum 4) zum Verbinden benachbarter
uberlappter  to    Bewegen des Bandes CS) von der angehobenen Tells der
groreren Schleife (L,,) zur Befestigung  Vorschubbacke (205) auf den
ubrigen Tell der der gro~eren Schleife CLF) um den Gegenstand
Fuhrungsfliche (224) und zur Bildung der ersten (P); dadurch
gekennzeichnet, daB:                  Schleife (Lp); (a) eine
Fuhrungsfliche (100, 2241205) vorge-     sine Steuervorrichtung (468, 470)
ZUF Beendi- sehen ist, gegen die das Band (S) gepre~t werden   15    gung
der Drehbewegung des Ambosses (204), kann;
wobsi ein Teil des Ambosses (204) Ober den (b) ein PreBorgan oder AmboB
(104, 204) zum      Obrigen Tell der Fuhrungsflache (224) ragt, und Pressen
einer ersten Seite (110) des Bandes (S)   zum Steuern der
Bandvorschubvorrichtung (250, vorgesehen ist, um sine zweite Seits (112)
des     274, 276) zur Ausfuhrung des weiteren Vor- Bandes (S) gegen die
Fuhrungsflache (100, 224/  20    schubes des Bandes (S)-im Sinne einer
Erweite- 205) zu drucken;                                  rung der ersten
Schleife (Lp) bis'auf die vorbe- (c) Mittel (252, 438, 444, 446, 450, 452,
454,456,  stimmte groBere Abmessung der Schleife (LF); 458, 460, 462) zum
Bewegen des Ambosses (104,       sine. senkrecht ;hin  und  herbewegliche
204) wahrend des Pressens des Bandes'lS) gegen     Schwei~backe (218), die
in der Nahe des Obrigen die Fuhrungsfliche (100, 2241205). vorgesehen  2a
Tells der Bandfuhrungsfliche (224) angeordn  tist sind, um einen vorderen
Teil des Bandes (S) in     und zwischen einer abgesenkten Stellung. gnd
einer geschlossenen Schleifenbahn von einer        einer angehobenen
Stellung bewegbar ist;.' Ausgangsstelle  weg- und  danach  zu  der
esine Vorrichtung (361, 382) zum Bewegen der  / Ausgangsstelle
zuruckzufOhren; und                 SchweiBbacke C280) in die angehobene
Stellung, / (d) Mittel (102, 228) vorgesehen sind, damit ein  30    wodurch
der vordere Bandteil und der benach- nachfolgender Teil des Bandes (S) von
dem          barte Tell des nachfolgenden Bandteils zwischen/ Am r~o(
gezogen, andererseits jedoch der nach-     der Schwei~backe (218) und dem
uberragenden folg nde Teil des Bandes (S) gefuhrt werden        Tell des
Ambosses (204) zusammengepreBt wird;. kan, so daB einTeil des nachfolgenden
Teils des     eine Vorrichtung (248) zum  Abtrennen :der Ban es (S) an
einer Stelle in der Nahe der   35    grbBeren Schleife (LF) von dem Rest
des Barides Aus angsstelle festgehalten wird, wodurch das      (S); und'.
Banp (S) die erste Schleife (Lp) bildet, wobei der  eine Vorrichtung (444,
450) fur eine oszil- Vor eneil des Bandes (S) in der Nahe des Tells
Iierende Bewegung des Ambosses (204), wobei -des Jnachfolgenden Bandteils
in Oberlappter Lage   der vordere Bandteil und der benachbarte Teil des pos
ioniert wird.                           40    nachgef0hrten Bandteils
zwischen dem AmboB 



1 . Vorrichtung nach Anspruch 10, dadurch        (204) und der Schweigbacke
(218) zur Herstellung gek nnzeichnet, daB Mittel (250, 274, 276) zum
einer ReibschmelzverschweiBung in der gro~eren Zuf hren des nachfolgenden
Toils des Bandes (S)    Schlelfe (L,) zusammengepregt werden.   I vor
esehen sind, um die erste Schleife (Lp) auf die  14. Vorrichtung nach
Anspruch 10, dadurch. vor estimmte gredere Schlelfe (L,) zu erweitern.   45
gekennzeichnet, daB esine Vorrichtung (274, 276, 1 . Vorrichtung nach
Anspruch 10, dadurch        250) zum Nachziehen des nachfolgenden Tells gek
nnzeichnet, daB die FuhrungsflIache (100,     des Bandes (S) vorgesehen
ist, nachdem die 224 05) einen Tell einer kreisbogenf8rmigen       gr8Bere
Schleife (LF) um den Gegenstand '(P) Bah  bildet, entlang welcher das Band
(S)         herumgelegt worden ist, um dadurch die Schleife gep eBt und
bewegt wird.                    50   um den Gegenstand (P) zu spannen. 1
Vorrichtung nach Anspruch 10, gekenn-          15. Vorrichtung nach
Anspruch 10,. dadurch zei net durch:
gekennzeichnet, daB die Fuhrungsfliche (100, e e senkrecht hin und her
bewegliche Vor-       224/205) im aligemeinen ebenflachig ist; ferner sc
bbacke (205), deren Oberseite einen Tell der  dadurch gekennzeichnet, daB
die Fuhrungsfliche FQ *ungsflgchp (100, 224/205) bildet, wenn die   55
(100, 224/205), der AmboB (104, 204), die Vorrich- Ba e (205) angehoben
ist;                         tung (252, 438, 444, 446, 450, 452, 454, 456,
458, em s Bandvorschubvorrichtung (250, 274, 276)    460, 462) zum Bewegen
des Ambosses (104, 204) zum Zufuhren einer LAnge des Bandes (S) uber
sowie die Bandzufuhrvorrichtung zur Bildung der die Vorschubbacke (205),
wenn die Vorschub-       ersten Schleife (Lp) sowie der grogeren Schleife
backe (205) abgesenkt ist;                   60   (Lf,) in einer Ebene in
einem  Winkel zu der sine Vorrichtung (302, 363,.367) zum Anheben
Fuhrungsflache (100, 2241205) in solchen Fallen der Vorschubbacke (205)
unter das Band CS) zum    angeordnet sind, in denen die gegenseitige Ein-
AufwartsdrOcken sines Tells des Bandes (S) auf    wirkung der Grdole des
Bandes (S), die Biegsam- mindistens diejenige Hohe des ubrigen Teils der
keit des Bandes (S). und die Grole der ersten Bandfuhrungsflache (224);
65   Schleife CLp) sine genugende Kraft auf die erste 14    .27
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(Lp) ausuben; und  ferner dadurch            trajectoire fermee, de forme
generale arquee, gekennzeichnet, daB die'Vorrichtung Mittel (159)
definie dans un plan par ladite surface de guidage zum Erfassen eines Teils
des Bandes (S) in der        (100, 224/205). erweiterten groi3eren Schleife
(Lv) umfasst, falls      5. Proced6 selon la revendication 1, caracterise
die gr8Bere Schleife in Richtung der Fuhrungs-   5    en ce que les Mtapes
(a), (b) et (c) sont effectu6es flache (100, 224/205) seitwarts. fallt.
pour positionner ladite deuxibme surface (112) de 16. Vorrichtung nach
Anspruch 15, dadurch           ladite portion anterieure dudit ruban (S)
contre gekennzeichnet, daB  die  Angriffsvorrichtung         ladite
premiere surface (110) de ladite partie (159) zwei im Abstand voneinander
angeordnete         adjacente de ladite portion de ruban posterieure.
Rippen (159) umfalt, zwischen denen sich ein Teil  to   6. Proced6 selon la
revendication 1, caracterise des Bandes CS) in der erweiterten groBeren
en ce que les etapes (b) et (c) sont effectuees pour Schleife (Lr)
erstrecken kann.                        permettre A ladite boucle primaire
(L1) du ruban de se tordre en s'6cartant sensiblement de ladite
Revendications                                        surface de guidage
(100, 224/205) dans les cas oui 15   la taille du ruban (S), sa flexibilite
et la taille de la 1. Proced6 de formation d'une boucle de ruban
boucle primaire (Lp) interagissent do maniere 3 (S) et de fixation de
celle-ci autour d'un article IP),  cr6er une force suffisante sur la boucle
primaire dans lequel 1) on fait avancer le ruban CS) pour      (Lp). former
une boucle primaire ILp), 2) on agrandit        7. Proc6d6 selon la
revendication 1, caracteris6 cette boucle primaire .(Lp) jusqu'3
l'obtention   20    en ce qu'aprbs la formation de ladite boucle d'une
boucle (LF) de taille plus grande pred6ter-     primaire (Lp), aprbs
l'expansion de cette boucle minee, 3) on cree un mouvement relatif entro
primaire ILp) jusqu'3 l'obtentiori de ladite boucle ladite boucle de taille
plus grande (LF) et ledit     deotaille plus grande pred6terminee (L,), et
aprbs article (P), de maniere a placer ladite boucle de     mise en place
de cotta boucle de taille plus grande taille plus grande (L,) autour dudit
article (P), et 4)   25    (Lr) autour dudit article (P), on tend ledit
ruban (S) on relie entre elles des portions adjacentes super-   pour
r6duire la taille de cotte boucle de taille plus pos6es de la boucle de
taille plus grande (LF) pour   grande CLF) et l'on serre cette boucle de
taille plus la fixer autour dudit article CP); ce procede etant   graride
reduite. (LF) autour dudit article (P). caract6ris6 en ce qua:       -
8. Proced6 selon la revendication 1, caracterise a) par un organe presseur
ou enclume mobile  3o    en ce qu'au cours de l'etape Ca) on impartit, a
une (104, 204), on appuie sur une premibre surface        portion du ruban
CS) adjacente 3 I'extremite libre (110) du dit ruban CS) pour forcer une
deuxibme       de celui-ci, une force ascendante pour deplacer / surface
(112) du ruban (S) contre une surface de      cette portion vers le haut,
au moins jusqu'A la guidage (100, 224/205);
hauteur d'une portion adjacente de ladite surface b) on deplace ladite
enclume 1104, 204) tout en   35  de guidage (224), on applique un tampon
(205) appuyant ledit ruban CS) contre ladite surface de     contre ladite
deuxibrre surface (1112) dudit ruban guidage (100, 224/205), de facon A
guider une         CS), on abaisse ladite enclume (104, 204) contre portion
anterieure dudit ruban (S) sur une tra-      ladite premiere surface (110)
dudit ruban (S), pour 



jectoire en boucle fermee partant d'un emplace-       appuyerune portion de
ce ruban CS) contre ledit ment initial et y revenant; et                 40
tampon (205), on faittourner ladite enclume (104, c) tout en executant
l'etape b), on permet A une    204) au contact do ladite portion de ruban
portion posterieure du ruban (S) d'Atre tir6e par     pressee, pour amener
cette dernibre dudit ladit ernclume en etant guidee par ailleurs de
tampon (205) 3 la portion restante de ladite faqon qu'une partie de ladite
portion posterieure     surface de guidage (224) et deplacer ledit ruban
dudit ruban CS) soit maintenue A un emplacement   45    (S) pour former
ladite boucle primaire CLp). adjacent audit emplacement initial, ledit
ruban (S) formant ladite boucle (Lp), et ladite partie ante-      9.
Procede salon la revendicaton 1, caracterse rieure dudit ruban CS) etant
adjacente A ladite       en ce qu'aprbs l'Atape (c), on continue I'etape
(a) partie de ladite portion posterieure du ruban en      pondant qua
l'etape Cb) s'acheve, et l'on fait donditionde recouvrement.             50
avancer le ruban CS) pour augmenter ladite conditiona  selon la
revendication 1, caracterise   boucle primaire (Lp) jusqu'a l'obtention de
ladite 2. Proc~cdA selon la revendication 1, caractdrise en ce qu'au cours
de l'dtape a) on appuie en outre    boucle do taille plus grande
predeterminee (1r). ledit ruban (S) contre une surface superieure d'un
10. Dispositif pour former une boucle de ruban tampon (205) en position
haute operant initiale-      et la fixer autour d'un article, comportant
des ment en tant qua partie de la surface de guidage   55    mecanismes
prevus pour 1) faire avancer le ruban (100, 224/205) lorsqu'il (205) est a
ladite position  CS) de facon A former une boucle primaire (Lp), 2) haute.
accroltre ensuite cette boucle primaire (Lp) 3. Procede selon la
revendication 1, caracterise    jusqu'3 l'obtention d'une boucle de taille
plus en ce que l'tape Ic) est executee en faisant         grande
predeterminee (L,), 3) permettre 1'execu- avancer ledit ruban (S) A travers
une fente (102,   60   tion d'un mouvement relatif entre ladite boucle de o
228) adjacente A ladite surface de guidage (100,      taille plus grande
(LF) et ledit article (P) afin de 224/205).
placer ladite boucle de taille plus grande (L,-) 4. Procede selon la
revendication 1,.caracterise    autour dudit article (P), et 4) relier
l'unea A l'autre en ce que ladite portion anterieure dudit ruban (S)   des
portions adjacentes superposees de la boucle est diplacde par ladite
enclume (104, 204) sur une    65    de taille plus grande (LF) afin de
fixer cette 15    29                   0 057 471                       30
24 derniere (Lr.) autour dudit article (P); ce dispositif  -des moyens
(252, 438, 444, 446, 450, 452, 454, _ tant caracterise en ce que:
456, 458, 460, 462) pour faire tourner ladite (a) il est prevu une surface
de guidage (100,         enclume (204) contre ledit ruban (S) afin de
2241205) contre laquelle ledit ruban (S) peut etre     deplacer ce ruban
(S) dudit tampon d'avance appuye;                                        5
(205) en position haute jusqu'A ladite portion (b) un organe presseur ou
enclume (104, 204)          restante de la surface de guidage (224), et est
prevu pour exercer une pression sur une             former ladite boucle
primaire CLp); premiere surface (110) dudit ruban (S) afin de       -des
moyens de commande (468, 470) pour pousser une deuxieme surface (1 12) du
dit ruban        mettre fin au mouvement de rotation de ladite C(S) contre
ladite surface de guidage (100, 224/   10             enclume (204) alors
qu'une portion de cette 205);
derniere (204) est en surplomb de ladite (c) des moyens (252, 438, 444,
446, 450, 452,         portion restante de ladite surface de guidage
454,456,458,460,462) sont prevus pour deplacer          (224), et pour
commander lesdits moyens ladite enclume (104, 204) tout en appuyant ledit
d'avance de ruban (250, 274, 276) afin qu'ils ruban (S) contre ladite
surface de guidage (100,   15  effectuent l'avance complimentaire du ruban
224/205), de fagon a guider une portion antdrieure      (S) pour agrandir
ladite boucle primaire (L,) dudit ruban (S) sur une trajectoire en boucle
jusqu'3 I'obtention de ladite boucle de taille fermee s'ecartant d'un
emplacement initial et y         plus grande predeterminee (LC); revenant;
et                                         -un  tampon  de  soudage  (218)
pouvant (d) des moyens (102, 228) sont prevus pOUF   20       accomplir un
va-et-vient vertical, dispose au permettre A une portion posterieure dudit
ruban'        voisinage de ladite portion restante de ladite '...    (S)
d'etre tiree par ladite. enclume, mais par        surface de guidage (224)
du ruban et apte  A ailleurs guider cette portion posterieure du ruban
Wtre deplace entre une position basse et une (S) de facon qu'une partie de
cette portion soit   \   position haute;     - maintenue a un emplacement
adjacent audit  26    -des moyens (361, 382) pour amener ledit emplacement
initial, ledit ruban (S) formant alors     tampon de soudage (218) A ladite
position ladite boucle primaire (Lp), ladite portion ante-       haute et
serrer ainsi ladite portion antkriiure *          rieure dudit ruban (S)
etant positionnee de fagon       du ruban st iadite partie adjacente de
ladite A etre adjacente A ladite partie de ladite portion      portion
postbrieure du  ruban entre ledit posterieure en situation de
superposition.     30      tampon de soudage (218) et Ia portion en i 11.
Dispositif selon la revendication 10, carac-      surplomb de ladite
enclume (204);. terise en ce qu'il est prevu des moyens (250, 274,   -des
moyens (248) pour separer, par sectionne- 276) pour faire avancer la
portion posterieure du       ment, ladite boucle de-taille plus grande (LF)
du ruban (S) en agrandissant la boucle primaire (Lp)      reste dudit ruban
(S); et jusqu'A l'obtention de ladite boucle de taille plus   35    -des
moyens (444, 450) pour faire osciller ladite 



grande predeterminee (LF).                              enclume (204),
alors que ladite portion ante- 12. Dispositif selon la revendication 10,
carac-      rieure du ruban et ladite partie adjacente de terise en ce que
ladite surface de guidage (100,       ladite portipn posterieure du ruban
sont 224/205) definit une partie d'une trajectoire en        serrees entre
ladite enclume (204) et ledit forms d'arc circulaire le long de laquelle
ledit  40    tampon de soudage (218), pour former dans ruban (S) est appuye
et deplace.                       ladite boucle de taille plus grande CLp)
une 13. Dispositif selon la revendication 10, carac-      soudure par
friction-fusion. terise en ce qu'il est prevu: -       14. Dispositif selon
Is revendication 10, carac- -une tampon d'avance (205) pouvant accomplir
45    terise en ce qu'il est prevu des moyens (274, 276, un va-et-vient
vertical et ayant une surface       250) pour tirer sur la portion
posterieure du ruban superieure destinee A faire office de partie de la
(S) apres que la boucle de taille plus grande (LF) a surface de guidage
(100, 224/205) lorsque ce    -te placee autour dudit article (P), afin de
tendre tampon (205) est en position haute;                cette boucle
autour de cet article (P). -     des moyens d'avance (250, 274,276) pour
faire   50  15. Dispositif selon la revendication 10, carac- avancer une
longueur de ruban (S) par-dessus       terise en ce que la forms generale
de ladite ledit rampon d'avance (205) lorsque celui-ci est   surface de
guidage (100, 2241205) est plane, en ce abaisse;
que ladite surface de guidage (100, 224/205), -des moyens (302, 363, 367)
pour elever ledit        ladite enclume (104, 204), lesdits moyens (252,
tampon d'avance (205) en dessous dudit ruban    55    438, 444, 446, 450,
452, 454, 456, 458, 460, 462) CS), pour deplacer vers le haut une portion
du     pour deplacer ladite enclume (104, 204), et ledit ruban (S), au
moins jusqu'a la hauteur de la       mecanisme d'avance de ruban sont
agencees portion restante de ladite surface (224) de        pour former
ladite boucle primaire (Lp) et ladite guidage du ruban;
boucle de plus grande taile (LF) dans un plan -des moyens (302, 400, 406,
410, 414, 416, 418)   60   formant un angle par rapport a ladite surface de
pour elever ledit tampon (204) au-dessus de        guidage (100, 224/205)
dans les cas oui le ruban ladite surface de guidage (100, 2241205) et pour
(S), la flexibilite de ce ruban (S) et la taille de la solliciter aussi
ladite enclume (204) vers le bas,  boucle primaire CLp) interagissent en
creant une en direction du. ruban (S) supporte par ledit      force
suffisante sur la boucle primaire lLp), et en tampon d'avance (205) en
position haute;     65   ce qu'il y a des moyens (159) pour engager une 16
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25 portion dudit ruban, IS  dans ladite boucle         terise en ce que
lesdits moyens d'engagement expanses (LF) A taille plus grande, si cette
boucle A  (159) comportent deux nervures espacees (159) L...E  taille plus
grande (LF) tombs sur le c6te, vers     entre lesquelles peut s'etendre une
portion dudit ladite surface de guidage (100, 224/205).           ruban (S)
dans ladite boucle expansee a taille plus 16. Dispositif selon la
revendication 15, carac-    5    grande (LF)-. 20 15 20 25 30 55 60 65 1 7


