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57 ABSTRACT 

A product settling arrangement for packages of flexible sheet 
material wherein the package is vigorously agitated by 
gripping of the package at the bottom for a presettling opera 
tion and at the top for a final settling operation. The move 
ment of the package is in the up and down direction with the 
preferred action being along an oscillatory path whereby mul 
tiple component force is applied to the product for more effi 
cient settling. A control circuit is provided insuring proper ac 
tuation of the gripper members in timed relationship with the 
sealingjaws when a form and fill machine is utilized. 

26 Claims, 13 Drawing Figures 
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WBRATING CLAMP PRODUCTSETTLER 

The present application is a continuation-in-part of our 
copending application, Ser, No. 714,862, entitled Vibrating 
Clamp Product Settler and filed Mar. 21, 1968. 
The present invention relates to packaging methods and ap 

paratus and, more particularly, to an improved arrangement 
for packaging wherein the product is more efficiently settled 
in the package being formed. 

in the form and fill packaging process with which the 
present invention is primarily concerned, a continuous web of 
sheet material is transformed into a tube by passage over a 
former. As is well known, the product being packaged is in 
troduced into the open end of the tube in weighed charges or 
batches with transverse seals being formed below and above 
said charge to complete the package which is then severed 
from the continuous tube. In packaging relatively light and ir 
regularly shaped products, such as potato chips, there is 
presented a problem of getting the product compactly settled 
into the package so that it will not interfere with the forming 
of the top heat seal and so that the package will have a 
uniform and more pleasing shape. 
One device previously used for performing this function in 

cluded a pair of opposed stripper plates which are brought 
together against the tube to flatten the same whereupon rela 
tive movement between the tube and the plates along the lon 
gitudinal axis of the tube is performed so that the product is 
forced down into the package. This arrangement, while having 
been proven to be acceptable to successfully remove the 
product from the seal area and to shape the package, is subject 
to certain shortcomings. Need for improvement has been pin 
pointed in such areas as shortening of the cycle time by suc 
cessfully eliminating the need for relative movement between 
the tube and sealing jaws of more than one package length, 
correction of the problem of bursting of packages along the 
bottom seal during the stripping operation by reducing the 
severity of the action, and reducing the breakage of the 
product that occurs with frangible products, such as potato 
chips, by eliminating forcible movement of rigid members 
against the product in the package. 
While the basic stripping method and apparatus has been 

improved recently, as set forth in U.S. patent application enti 
tled Brush Product Stripper, filed in the names of Duncan B. 
Cutler and Donald R. Middour, Ser. No. 707,607, filed Feb. 
23, 1968, which application is assigned to the same assignee as 
the present invention, it has been found that there are certain 
packaging environments which dictate a solution to the set 
tling problem that completely eliminates stripping. To explain, 
the stripping operation is performed by acting exclusively on 
the top of the package, so that while this operation is highly ef 
fective to remove unsettled chips from the top portion of the 
bag, experience has shown that much is left to be desired with 
regard to any unsettled chips that might be present in the bot 
tom of the bag. Thus, in environments where there is a high in 
cidence of unsettled bottom chips, a need exists for an im 
proved method and apparatus that is especially designed to in 
sure settling of these bottom chips. This design objective has 
been approached by the present invention through reliance on 
a positively induced vibratory shifting of the product within 
the package, as distinguished from prior art stripping opera 
tions, which rely heavily, if not sorely, on a downward pushing 
action on the chips. 
The need for departure from stripping and adoption of this 

vibratory shifting concept is most prevalent when packaging 
product in the smaller bags, such as one ounce size bags, since 
the large chips are more likely to bridge across the bottom of 
the smaller width packages causing an unsettled condition, 
Furthermore, the small weight of the charge of chips for small 
bags is usually insufficient to cause a full spreading of the bag 
adjacent the bottom seal as the charge initially falls into posi 
tion thereby adding to the causation of the unsettled condi 
tion. 

Accordingly, it is one object of the present invention to pro 
vide a method and apparatus for settling of product in a 
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2 
package formed by a sheet material tube which is particularly 
adapted for situations where a stripping operation is inap 
propriate, 

It is another object of the present invention to provide an 
improved packaging method and apparatus wherein the above 
mentioned problems are minimized in particular packaging 
environments, such as wherein small packages are being 
formed and filled. 

It is still another object of the present invention to provide 
an improved form andfill packaging arrangement wherein the 
settling operation is performed solely by positively induced 
vibratory movement of the package and thus of the product 
within the package. 

In previous nonstripping arrangements wherein is utilized 
the concept of vibrating the product to cause a settling within 
the package, it has been the practice to apply only a single 
stage action to each package. While this prior method is capa 
ble of causing a generally acceptable level of performance on 
particulate material like grain, such an arrangement is not 
adapted for use with products having larger and irregular 
pieces, such as potato chips. This is so since the irregular 
shape of the chips and their relatively rough surface prevent 
them from shifting position and seeking a nested relationship 
within the package as easily as particulate material does. Most 
importantly, the chips in the top of the bag which will interfere 
with the successful forming of the top seal would be left vir 
tually uneffected in prior vibratory settling operations of 
which we are aware, due to the remoteness of the vibrating 
device from the top of the package and the lack of a positive 
gripping of the package. 

Accordingly, it is another object of the present invention to 
provide an improved settling operation for difficult packaging 
circumstances as described wherein vibrating action is applied 
to the package in two separate stages including (1) presettling 
of the product in the bottom of the package and (2) sub 
sequently, performing a final settling operation on the entire 
product charge adjacent the top of the package. 

It is also an object of the present invention to provide a set 
thing method and apparatus wherein the package is positively 
gripped at the bottom and the top thereof in sequence by the 
vibrating mechanism to cause a more vigorous movement of 
the total product within the package to induce more efficient settling. 

Still another object of the present invention is to provide a 
particularly advantageous settling motion wherein irregular 
product, such as potato chips, is urged to find a nested posi 
tion and thereby form a compact charge. 
To summarize the novel method and apparatus of the 

present invention, a continuous tube of sheet material is held 
in a generally upright position and is positioned to pass 
through a continuously vibrating clamp comprising a pair of 
gripper members or plates positioned on opposite sides of the 
tube and adapted for movement toward and away from the 
same. Upon actuation of the clamp, the tube is actually flat 
tened and positively gripped by the clamp so that said tube is 
temporarily sealed whereby the feed of the predetermined 
charge of material into the tube may be initiated immediately. 
As product comes to rest just above the temporarily sealed 
portion of the tube it will be vigorously vibrated as the tube 
moves with the clamp so as to cause the product, especially in 
what will eventually be the bottom of this package, to be 
presettled in the desired manner. At this point in the cycle, the 
sealing jaws are brought together just below the clamp to form 
the transverse bottom seal of the package; the presettling 
operation being discontinued by release of the tube by said 
clamp in timed relationship with and just prior to the forma 
tion of the seal. With the gripping plates removed, the preset 
tled charge is permitted to drop to the bottom of the package 
at the transverse seal, and the sealing jaws proceed to draw an 
additional package length of tube for the next packaging cy 
cle. At the bottom of the drawing stroke, the sealing jaws are 
withdrawn for return to the sealing station and simultaneously 
the clamp, which has remained in place with respect to the 
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tube, is again applied to the tube but this time at a position 
spaced one package length above the previous position so that 
now the product, especially in the upper portion of the 
package being formed, is acted upon by the vibration for a 
final settling operation. Simultaneously with this final settling 
operation on this package, it will be clear that product for the 
next successive package can be introduced into the tube and 
presettled above the temporary seal formed by the clamp, thus 
initiating the next cycle of operation. 

In accordance with additional features of the present inven 
tion, the clamp is moved along an arc having a center axis ex 
tending transversely to but spaced from the longitudinal axis 
of the tube and opposite the gripper members, so that the tube 
is given a positive movement along an oscillatory path in an up 
and down direction. This is of importance since it provides a 
multiple component force to encourage settling of the 
product, i.e., the product within the tube is not only moved up 
and down but also from the rear of the package to the front by 
centrifugal force. Particularly advantageous settling action oc 
curs as a result of the repetitive loosening and compressing 
forces resulting mainly from the rapid downward movement of 
the package, followed by the positive and somewhat abrupt 
stop at the bottom and the following upward return stroke. In 
essence, chips, having been loosened by their tendency to 
remain at rest as the package moves downwardly, are free to 
shift position into the desired nested mode as they are com 
pressed by the multiple G force that is applied at the bottom 
and on the return stroke. 

in one variation of the method of the invention, the vibrat 
ing step is performed during only a portion of the time that the 
tube is gripped. Furthermore, it has been found that with cer 
tain products, excellent settling action can be gained by em 
ploying only a single cycle vibration at a moderate speed dur 
ing each packaging cycle of the machine. 

In accordance with certain structural features of the vibrat 
ing mechanism of the invention, the gripper members are car 
ried on pivotal arms for movement toward and away from the 
tube with the pivot axes of the arms being carried for bodily 
vibrating movement by an integral supporting frame. Ad 
vantageously, at least one of the gripper members is fabricated 
from resilient material to give a uniform clamping pressure 
across the tube. 
The actuator cylinder for moving the gripper plates toward 

and away from the tube is mounted on the stationary frame of 
the machine and not on the oscillating frame so as to maintain 
the mass of said oscillating frame at a minimum. Of further in 
terest is the rigid construction of the frame, which preferably 
comprises a pair of spaced supports with an interconnecting 
columnar member that serves to pivotally mount the assembly 
on an elongated pivot shaft extending across the full width of 
said frame for maximum stability. The gripper plate support 
ing arms are U-shaped for two point connection to the spaced 
supports whereby uniform gripping pressure across the tube is 
assured. With the interconnecting feature of the oscillating 
supports, the drive may be conveniently imparted by a single 
oscillating drive lever on one of the supports, which lever may 
conveniently be operated from an eccentric on a drive shaft 
mounted within the confines of the packaging machine. 

in a second embodiment, the drive for the gripper members 
is imparted directly from the main drive shaft of the packaging 
machine thus eliminating the need for an additional drive mo 
tor. The vibrating motion is generated by a simple cam with a 
spring being connected to the support plates for the gripper 
members to keep the follower urged against the cam and to 
give a positive return motion. A pneumatic cylinder is utilized 
to move the gripper members toward and away from the tube 
to flatten the same. This cylinder is fixedly mounted on the 
rear wall of the machine; the vibratory motion being ac 
comodated through a pivotal link. 

Still other objects and advantages of the present invention 
will become readily apparent to those skilled in this art from 
the following detailed description, wherein we have shown 
and described only the preferred embodiments of the inven 
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4. 
tion, simply by way of illustration of the best mode contem 
plated by us of carrying out our invention. As will be realized, 
the invention is capable of other and different embodiments, 
and its several details are capable of modification in various 
obvious respects, all without departing from the invention. 
Accordingly, the drawings and description are to be regarded 
as illustrative in nature, and not as restrictive. 

FIG. is a diagrammatic showing of a form and fill arrange 
ment capable of utilizing the principles of the present inven 
tion; 

FIGS. 2-5 are diagrammatic showings of the sequence of 
operation following the showing of FIG. 1, which operation is 
in accordance with the principles of the present invention; 

FIG. 6 is a front view of the apparatus of the present inven 
tion positioned within a form and fill packaging machine for 
carrying out the principles of the present invention; 

FIG. 7 is a cross-sectional view taken along line 7-7 of 
FIG. 6 showing the clamp actuating and vibrating mechanism; 

FIG. 8 is a fluid circuit diagram showing the manner in 
which the apparatus of FIGS. 6 and 7 is controlled in ac 
cordance with the invention; 

FIGS. 9 and 9a are enlarged views of the vibrating clamp 
and tube showing the forces acting on the product during the 
positive upward and downward movement of said tube, 
respectively; 

FIG, 10 is a perspective front view of the main operating 
components of a form and fill packaging machine illustrating 
another embodiment of the clamp actuating and vibrating 
mechanism of the present invention; 

FIG. I. 1 is a rear view of the form and fill packaging 
machine of FIG. 10 showing the drive apparatus; 

FIG. 12 is a cross-sectional view taken along line 12-12 of 
FIG. 11 showing a side view of the operating components; and 

FIG. 13 is a cross-sectional view taken along line 13-13 
disclosing the adjustable drive linkage for the sealing carriage 
of the packaging machine. 
The form and fill arrangement of FIG. 1 is an environment 

in which the method and apparatus of the present invention 
can be applied to advantage. Specifically, a form and fill ap 
paratus 10 is illustrated which comprises a web W of sheet 
material, such as glassine, cellophane or polyethylene film, 
from which a continuous tube T is formed by passing said web 
W through a plurality of guide rollers R and then up and over a 
conventional winged former 11. As the tube T is completed, 
the opposite side edges are heat sealed by a die 12 to form the 
longitudinal seam in a conventional manner. The open end of 
the tube T is provided with a conventional filling tube 13 
through which the product being packaged is transferred from 
a conventional weighing hopper 14. 

For ease of description, the product being packaged in this 
particular instance has been represented by potato chips, as 
indicated by the reference numeral 15, and although it should 
be understood that the settling method and apparatus of the 
present invention is particularly adapted for use with this 
product, other similar products could be packaged as well. 
The step of the packaging method or operation of FIG, 1 in 
sofar as the present invention is concerned is where the 
product 15 has been previously presettled within a lower 
package P, and said package P is being completed by a final 
settling operation. The settling action is of a vibratory nature, 
as noted by the arrows in this figure, which action is positively 
induced in the tube T by a clamp C that includes a pair of 
gripper members 16, 17 positioned on opposite sides of said 
tube Tso as to flatten and grip the same. A transverse bottom 
seal has just been formed by a pair of sealing jaws 18, 19, with 
a new length D of tube T for the next successive package P. 
having been drawn by downward movement of said jaws 18, 
19 while engaged with the tube T. Simultaneously with the in 
itiation of the final settling process on the package P, the next 
charge of product 15 is just being introduced into the package 
P. above the clamp C, which forms a temporary seal in the 
tube T to keep the successive charges separated. As is shown 
in FIG. 1, upon first entering the tube T, the product 15 is 
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loosely spaced so that it extends along the tube for more than 
the one package length D, which, as will be recognized, would 
interfere with the operation of the sealing jaws 18, 19 when 
the upper transverse seal is to be made. 
Thus, proceeding to describe the presettling operation and 

referring to FIG. 2, the product 15 is being continuously 
shifted within the package P. by a vigorous, positive move 
ment of the clamp C. As will be seen later in detail, the move 
ment of the gripper members 16, 17 of said clamp is 
preferably in the up and down direction whereby maximum 
settling action is obtained due to a rapid repetitive loosening 
and compressing action of said product 15 within the tube T. 
Since the members 16, 17 are adjacent the bottom of the 
package P, a maximum flexing action of the sides of the tube 
T is obtained to further encourage shifting of the product in 
this area so that the chips adjacent the bottom of package P. 
are being efficiently presettled. It will be remembered that this 
is of primary importance, especially when small bags are being 
formed, due to the greater tendency of the bottom chips to 
remain unsettled under this condition. 
The feature of the apparatus of the present invention relat 

ing to the efficient flexure of the sides of the tube T should be 
briefly noted here. To explain, the gripper member 16 of the 
clamp C is in practice made of a rigid material so as to 
generally resist flexure at the limits of the vibratory motion. 
This rigidity in turn induces vigorous jerking of the walls of the 
tube T at the limits of the vibratory motion for maximum flex 
ure or outward bulging of the tube Tadjacent said clamp C, as 
will be explained more fully in the discussion of FIGS. 9 and 
9a. The gripper member 17 on the other hand is fabricated of 
resilient material so as to conform to the face of the member 
16 and give a uniform gripping pressure across the width of 
the tube T, thereby insuring a firm grip on the tube T and 
preventing slipping under the jerking action. 
The sealing jaws 18, 19 may now be brought together in 

FIG.3 at sealing station S to form the top seal of the package P 
and the bottom seal of package P without fear of any chips in 
the package P interfering with the formation of the seal since 
the product 15 of the package P has now been finally settled 
through the action taking place in FIGS. 1-3. As just ex 
plained, a substantial amount of the product in package Phas 
also been settled and is advantageously retained above the 
sealing station S by the temporary seal formed by the clamp C 
gripping the tube Tso that the chips in the package P also do 
not interfere. That is, the sealing jaws 18, 19 are brought 
together and allowed to form the permanent heat seal while 
the product 15 for the package P is safely isolated in spaced 
relationship above said sealing station S. 
This isolation is accomplished in the present invention while 

also insuring that the vibration of the tube T has stopped just 
prior to the final engagement of the sealing jaws which is also 
necessary for maintaining the maximum integrity of the seal. 
Specifically, release of the vibrating gripping members 16, 17 
takes place in timed relationship with and just prior to closing 
of said jaws 18, 19. This allows the product 15 to fall the rela 
tively short distance from the area of the temporary seal, 
where it has been presettled by the vibrating action, and drop 
as a whole to the transverse bottom seal of the package P, dur 
ing the time interval during which the jaws 18, 19 are finally 
closed (note relationship of FIG. 3). 
As shown in FIG. 4, as the members 16, 17 reach their out 

ward position, the transverse bottom seal has been completed 
by the final closing of the sealing jaws 18, 19, and said jaws 18, 
19 are ready to begin their downward drawing stroke to 
present the new length D. The members 16, 17 remain in the 
same position with respect to the longitudinal axis of the tube 
T during this operation so that the top of the package P is 
positioned at the sealing station S and the members 16, 17 are 
ready to grip just above this position, as shown in FIG. S. It is 
evident that the vibrating action on the tube T ceases during 
the drawing stroke so that the drawing of the new length. D is 
smooth and without hindrance. With the sealing jaws 18, 19 at 
the bottom of their stroke, the package P is severed from the 
remainder of the tube T as is conventional. 
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6 
Returning now to the vibrating steps set forth in FIGS. 1-3, 

it should be clear that the package P now occupies the posi 
tion of package P and is ready for the final settling action. At 
this point, the reapplication of the clamp C to the tube occurs 
at the top of the package so that the vigorous agitation of the 
chips, assisted by the flexing of the walls of the bag, takes 
place thus insuring in particular that the chips in the top por 
tion are settled. By the time that the sealing jaws 18, 19 come 
together to form the top transverse seal of the package P in the 
final settling operation, all of the chips have compactly and 
neatly nested together so as to free the area of the tube at the 
sealing station S of any chips from below and to give the 
package the desired pleasing appearance. 

It should be recognized by those skilled in the art that the 
two stage positively induced vibratory settling of the product 
15 is thus carried out without increasing the cycle time of the 
conventional form and fill machine since the vibrating action 
occurs while the sealing jaws 18, 19 are returning to the seal 
ing station S which is necessary in any case. Perhaps of greater 
significance is the fact that breakage of the chips has been 
reduced to a minimum since the only force acting on the chips 
is due to the interaction with the surrounding chips and the 
flexible side walls of the package. Further, since stripping has 
been completely eliminated from the settling operation, there 
is no increase in air pressure within the package and no force 
ful action on the chips which tends to cause not only this 
breakage of the chips but also bursting of the bottom trans 
verse seal. Furthermore, the particular manner in which the 
tube T is vibrated is of significant importance in obtaining 
maximum settling action in the process which will be realized 
in conjunction with the discussion that follows of the preferred 
structural form of the apparatus of the present invention. 
Thus, referring to FIGS. 6 and 7, the clamp C is illustrated 

mounted for operation on the tube Tpositioned in a packag 
ing machine of the form and fill type. Typically, the frame of 
the packaging machine comprises a horizontal member 21 
from which spaced mounts 22, 23 depend downwardly 
towards a conventional reciprocating sealing jaw carriage 24. 
As shown, this positioning of the mounts 22, 23 places the 
clamp C between the side guideways 25, 26 which carry the 
slides 27, 28 of the carriage 24. As is well known, the slides 27, 
28 may be interconnected by transverse member 29 and a 
pivotal operating yoke 30 through which the carriage 24 is 
reciprocated by chain drive 31. As denoted by the dotted line 
outline, the sealing jaws 18, 19 are carried by the intercon 
necting transverse member 29 for movement toward and away 
from the tube T. 

With composite reference now to FIGS. 6 and 7 of the 
drawings, a pivot shaft 35 is secured to and spans the distance 
between the depending mounts 22, 23 for supporting a U 
shaped frame of the clamp C; said frame including a columnar 
or sleeve member 36 rotatably supported by said pivot shaft 
35 and spaced support plates 37, 38 (see FIG. 6). With the 
plates 37, 38 rigidly connected to said columnar member 36 
by suitable welds around the apertured interface and the shaft 
36 serving as a support across the full width, the frame is 
highly stable so that constant and vigorous vibrating action 
with short, precise strokes can be applied to the clamp C for 
maximum settling action. Improved service life is also gained 
from this stabilized construction due to the absence of parts 
that could become loose under the influence of this action. 
The support plates or brackets 37, 38 extend forwardly and 

upwardly from the pivot shaft 35 (see FIG. 7) and are widened 
at the upper end to form spaced supports for each of a pair of 
U-shaped arms 40, 41 that form the clamp C; this dual point 
support on plates 37, 38 insures maintenance of equal pres 
sure and movement across the width of the clamp C to thereby 
prevent slippage and possible skewing during the vibration. 
The rear U-shaped arm 40 has an integrally formed lever arm 
44 formed on one leg thereof to which is connected an actuat 
ing cylinder 45 to effect movement of said arm 40 toward and 
away from the tube T; the same movement being translated to 
the front arm 41 by mating gears 46, 47 fixed for movement 
with the respective arms 40, 41. So that the mass of the vibrat 
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ing clamp C is minimized whereby less operating power as well 
as structural reinforcement is required, the actuator cylinder 
45 is carried by the frame member 21 of the machine. The 
vibrating motion of the clamp C is accommodated by mount 
ing said cylinder 45 for complementary motion by means of a 
collar 48 pivotally supported on support ears 49, 50 attached 
to the horizontal member 21, 
The power for vibrating the clamp C is gained through a 

rearwardly extending drive arm 65 provided on the support 
plate 38. The lower end of a reciprocating drive rod 66 is at 
tached to the free end of the drive arm 65 and is reciprocally 
driven by an eccentric 67 mounted on a horizontal drive shaft 
68. Driving the drive shaft 68 is a pulley 71 which is driven in a 
conventional manner by a suitable belt 72 and driving motor 
M. As can be noted in FIG. 7, the complete driving 
mechanism just described is advantageously positioned 
completely within the confines of the machine on rearwardly 
extending bearing and support assemblies, generally 
designated by the reference numerals 75, 76, which are at 
tached to the rear of the horizontal frame member 21 (note 
FIGS. 6 and 7). 
As best shown in FIG. 8 and the following FIGS. 9 and 9a, 

the gripper members 16, 17 are carried by the horizontal part 
of said arms 40, 41 and serve to flatten the tube T and grip the 
same when brought together, as was discussed in describing 
the method steps of FIGS. 1-5. Preferably, the gripper 
member 17 is fabricated of rubber or other flexible, resilient 
material so as to be capable of positively gripping the bag and 
imparting the vigorous agitating movement thereto without 
slippage, as mentioned above. Of importance to this feature is 
the fact that said gripper member 17 is mounted only at the 
edge opposite to the gripping edge in a cantilevered fashion 
whereby said member 17 is capable of substantial inward com 
pressive movement against the member 16. In other words, 
the leaving of the gripping edge of the member unsupported in 
this manner is of importance to allow unrestricted compres 
sion over this length and thus give maximum and uniform 
gripping force regardless of any irregularities in or adjustment 
of the gripping edge of the member 16, which is substantially 
rigid. Furthermore, the bodily movement of the entire clamp 
C for the vibratory action insures that the gripper members 
16, 17 remain firmly secured to the tube T so as to further 
reduce the chance of slippage. It will be realized that the 
gripper members 16, 17 impart a vibratory motion (FIGS. 9 
and 9a) that flexes the side walls of the package so that the 
product 15 adjacent the area gripped can spread the tube 
(note bulges 80 in dotted line outline of FIG. 9) and thus assist 
the chips in finding the desired nested position. 
The important orientation of the parts of the clamp C with 

respect to the actuating and vibrating mechanism described 
above can best be seen by reference to FIG. 8, wherein is de 
picted longitudinal axis L of the tube T which is substantially 
vertical and is intersected at 90 by a plane 85 passing through 
the pivot shaft 35 and the gripper members 16, 17. This means 
that the movement translated to the tube T is along a substan 
tially vertical and oscillatory path, as indicated by the curved 
arrows in this figure, which gives the tube T and the chips 
within the same a multiple component force for increased set 
tling action, as will presently be described in the further 
discussion of FIGS. 9 and 9a. The actuator cylinder 45 is posi 
tioned directly above the pivot shaft 35 so that longitudinal 
axis 86 of the cylinder 45 intersects said pivot shaft 35. This 
orientation allows the clamp C to maintain the required con 
stant gripping force on the tube T at the gripping edges of the 
members 16, 17. In other words, as the clamp C moves along 
the oscillatory path indicated, the pivotal connection between 
the arm 44 and the piston rod of the cylinder 45 is allowed 
equal complementary movement to each side of the axis 86, 
thereby minimizing the tendency for the clamp C to be 
released during the vibratory movement. 
With reference now to FIGS. 9 and 9a, a more detailed ex 

planation of the forces acting on the chips within the tube T 
will be given. First, as the clamp C moves on its upward oscil 
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8 
latory stroke, as indicated by the arrow 90 in FIG. 9, it will be 
clear from the foregoing description that the gripping mem 
bers 16, 17 move upwardly as indicated. As this takes place, 
the tube Twill be rapidly accelerated in the upward direction, 
and due to the tendency of the product 15 within the package 
P to remain at rest, the chips are compressed downwardly 
toward the temporary seal formed by the members 16, 17. 
This force is represented by the solid arrow 93 in this figure 
and is the primary settling force acting on the chips in this 
operative mode. Concurrently, a small but nonetheless signifi 
cant force, as represented by the arrow 94, also acts on the 
chips due to the centrifugal force as a result of the tube T mov 
ing in an arc about the pivot shaft 35. The force 94 thus causes 
the chips to shift from the rear of the package Pi (right-hand 
side of FIG. 9) to the front so that a limited circulatory motion 
is set up. Under these conditions, the chips are more likely to 
be able to shift with respect to each other under the influence 
of the axially oriented primary force 93 since any blocking 
chips change position laterally during each vibratory cycle. 
At the top of the stroke, the direction of movement of the 

tube T is reversed, as illustrated in FIG. 9 and denoted by the 
dashed arrow 95, so that the primary movement of the clamp 
C is downwardly. In this mode, as a result of the tendency for 
the product 15 to remain at rest as the tube T is rapidly ac 
celerated downwardly, the product 15 is significantly loosened 
by the multiple component force, represented by the dashed 
arrows 97,98. This loosening mode is of importance since it 
not only allows the chips to shift position to complement the 
compressive mode, but also insures the chips cannot become 
interlocked and thus remain unsettled. 
The maximum compressive action takes place at the bottom 

of the downward stroke (FIG. 9) where it will be realized that 
a multiple gravitational or G force is acting on the product 15 
to compress the same together and force it to the bottom ad 
jacent the temporary seal. As this alternate compressive and 
loosening action takes place in rapid sequence, the internal 
shifting of the chips and outward stretching of the tube T is en 
couraged by a flexing or bulging of the walls of the tube, as 
represented by dotted line bulges 80 in FIG. 9 and briefly 
mentioned above. Also, as explained above, since the mem 
bers 16, 17 grip each of the packages P, P being formed first 
at the bottom and then at the top, the entire product 15 has a 
maximum settling action transferred thereto. 
An attendant advantage to the rapid oscillating motion of 

the tube T and the accompanying shifting back and forth of 
the product 15 is the scrubbing or cleaning of the product 
within the bag to present a more desirable product to the 
customer. For example, when potato chips are being 
packaged, it is normal for small broken pieces to be inter 
mixed with the whole chips due to breakage that occurs along 
the conveyor line. With the vigorous vibrating action of the 
tubes, these small pieces will be rapidly settled in the bottom 
of the bag by gravity. Furthermore, the chips sometimes pick 
up an excess of salt from residue on the conveyor which makes 
the chips very distasteful to the customer. As above, the con 
stant shifting back and forth of the chips with respect to each 
other removes or shakes the excess salt from the chips and al 
lows said excess to drop to the bottom of the bag where it 
remains out of the body of the chips eaten by the customer. 

Returning to the showing of FIG. 8, there is illustrated a 
control circuit 100 which is used with particular advantage to 
carry out the method of the invention with the described ap 
paratus. Specifically, the system 100 includes a master control 
circuit 101 which through electrical leads 101a, 101b operates 
a pneumatic control valve 102 in timed relationship with sole 
noid 103 connected through leads 103a, 103b. The solenoid 
103 serves to open gate 104 of the weighing hopper 14 
through a conventional lever arrangement 105 when the 
clamp C is actuated, as shown. The control valve 102 is sup 
plied with pressurized air from air source 106 and includes an 
exhaust orifice 107; said control valve 102 being of the dou 
ble-acting type in that it alternately connects terminals 108, 
109 to pressurized air from the source 106 and to the at 
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mosphere through orifice 107. The terminal 108 is connected 
to the return side of cylinders 110, 111 by passages 112, 113, 
respectively, for retracting respective sealing jaws 18, 19; 
whereas, the respective work sides of the cylinders 110, 111 
are connected to the opposite terminal 109 through passages 
114, 115. 

In accordance with the preferred embodiment of the 
present invention, the actuator cylinder 45 for the arms 40, 41 
of the clamp C has its primary side connected to the return 
side of the control valve 102 at the terminal 108 through a 
tube 120. A one-way delay valve 121 is provided to allow in 
stantaneous flow of pressurized air toward the cylinder 45 
(note solid arrow) but delayed flow from the cylinder 45 (note 
dashed line arrow); the latter being in response to a return 
spring 125 upon exhausting of the primary side through the 
valve 102 and the exhaust orifice 107. The time interval for 
delay may be regulated by handle 121a on the valve 121, 
Thus, in operation, the step of FIG. 1 and as held in FIG. 2 

(same as FIG. 8) is accomplished in response to the master 
control circuit 101 actuating the control valve 102 to apply 
pressure to the return side of the cylinders 110, 111 through 
the passages 112, 113, respectively; and simultaneously, the 
passages 114, 115 are exhausted through orifice 107. At the 
same time, the cylinder 45 is actuated without delay through 
the tube 120 and the valve 121 to bring the gripper members 
16, 17 into operative relationship with the tube T as shown. 
The master control circuit 101 is designed to actuate the gate 
solenoid 103 to open the gate 104 and allow the product 15 to 
enter the package P at a selected time interval after the latter 
action has occurred. Thus, the product 15 does not enter until 
the gripper members 16, 17 have formed the temporary seal 
and no product can enter the seal area from above at the seal 
ing station S. 
At the crucial step of FIG. 3, the work side of the cylinders 

110, 111 is pressurized through the terminal 109 and the 
passages 114, 115, respectively, to move the jaws 18, 19 
toward the tube T to form the transverse seal. In accordance 
with the invention, the actuating cylinder 45 although inter 
connected with the opposite terminal 108, which is now con 
nected to the orifice 107 for exhausting the return side of the 
cylinders 10, 111, is not exhausted through the tubing 120 
due to the pressure release delay feature of the valve 121. In 
other words, the primary side of the cylinder 45 is not ex 
hausted so that the spring 125 opens the clamp C until the ex 
piration of a selected time delay previously set by adjustment 
of the handle 121a. As previously mentioned and as illustrated 
in FIG. 3, the delay should be selected so that the clamp C 
opens just prior to final closing of the jaws 18, 19. In this 
manner it is insured that the sealing jaws 18, 19 have not 
firmly gripped and sealed the tube T until the vibratory move 
ment has stopped while at the same time insuring that the 
presettled product 15 has not had time to traverse the distance 
between the temporary seal formed by the clamp C and the 
sealing station S to thereby eliminate the possibility of getting 
product within the seal to destroy the effectiveness of the 
Saae. 

With reference now to FIGS. 10-13, a second disclosed en 
bodiment of the form and fill packaging machine utilizing the 
principles of the present invention will be described. In these 
figures, the same reference numerals as in FIGS. 1-9a have 
been used to denote corresponding components of the 
machine with the addition of a suffix a for further identifica 
tion. Additional reference numerals are added as required to 
denote new elements of interest in this second embodiment, 
Except where noted below, the method practiced by the ap 
paratus of the second embodiment is identical to that 
described above, and, accordingly, only the apparatus details 
need be described, 
Thus, in FIG. 10, there is shown a pair of sealing jaws 18a, 

19a, mounted in a sealing carriage, generally designated by 
reference numeral 24a. The side guideways 25a, 26a support 
the slides 27a, 28a for up and down reciprocal movement 
which allows the drawing out and return stroke of the carriage 
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24a. The slides 27a, 28a are attached to the carriage 24a by a 
pair of pivotal mounting yokes 150, 151, which are in turn 
supported by pairs of links 152, 153, Reciprocating drive arms 
154, 155 effect the movement of the carriage 24a in its up and 
down movement and extend through rear wall W at cor 
responding slotted openings 156, 157. 
Behind the wall W, the arms 154, 15S are connected to an 

oscillating driveshaft 158, as shown in F.G. 11. The drive 
mechanism for the shaft 158 will be described below in con 
junction with FIG. 13 of the drawings, 

However, with reference now to FIG. 10, the important 
structure with regard to the vibrating clamp C can be 
described. As in the first embodiment, the clamp C comprises 
opposed gripper members 16a, 17a, which when moved 
together, serve to flatten the tube of packaging material ex 
tending therebetween and to thereby grip the same for impart 
ing a vibrating movement. The upper ends of the gripper 
members 16a, 17a are attached by suitable pivots to cantilever 
operating or support arms or brackets 160, 161 that extend 
through the rear wall W at openings 162, 163. The support 
arms 160, 161 are pivoted on separate stub shafts 164, 165 
supported by mounting ears 166, 167. 

In order to maintain the operating arms 160, 161 in the 
same plane at all times, a connecting channel member 168 is 
provided. This interconnection is particularly suited where 
very high speeds of operation are to be attained. That is, the 
member 168 is of rigid construction and rigidly attached at 
both ends to prevent any misalignment between the operating 
arms 160, 161. This allows the operating assembly to oscillate 
rapidly without distortion under the high loads experienced 
during rapid acceleration and deceleration. 
The rear ends of the operating arms 160, 161 connect by 

pivot bolt and nut assemblies 170, 171 to an operating yoke 
172. A connecting link 173 transmits oscillatory motion from 
the crank 174 which is rotatably mounted on the transverse 
drive shaft 175 by journal or sleeve 176; said sleeve 176 being, 
in turn driven by a crank arm 177 having a follower roller 178 
mounted on the free end thereof. The roller 178 cooperates 
with a multilobed cam 179 to impart the necessary rapid 
vibrating motion through the linkage just described to the 
clamp C. To further explain, the cam 179 is driven directly 
from the output shaft 180 of the main motor MM of the 
packaging machine. As can clearly be seen in FIG. 12, the cam 
179 has six dips, each of which is operative to cause the fol 
lower roller 178 to move to the right, which through the 
recited linkage causes the arms 160, 161 to move in the up 
ward direction. As the cam 179 continues to turn, the lever 
177 will be moved back to the left thereby allowing the arms 
160, 161 to move downwardly thus completing a complete 
cycle of the vibratory motion. The amplitude of the vibratory 
motion can be conveniently adjusted by providing spaced 
apertures 181 along the crank 174; the apertures 181 being 
adapted to receive the pivot bolt 182 attached to the lower 
end of the link 173. 

In accordance with one important feature of this embodi 
ment of this invention, the above-mentioned upward move 
ment of the gripper members 16a, 17a of the vibrating clamp 
C is caused by a spring action to thereby cause a slight 
cushioning effect at the upper and lower limits of the vibratory 
motion. Specifically, referring to FIG. 12, a return spring 185 
is provided on the rear wall W of the machine. Extending 
through said spring 185 is a connecting pin 186 which is 
pivotally attached to the interconnecting member 168 by a pin 
and mounting yoke assembly 187. A nut 188 is positioned on 
the end of the pin 186 affording adjustable compression to the 
spring 185. By positioning the spring in direct communication 
with the interconnecting member and thus the arms 160, 161, 
so as to be as close to the load as possible, benefit is derived in 
that the pivotal joints at 164, 165, 171, 182 are under substan 
tially constant pressure in only a single direction; i.e. the 
pivots are held against one side of the mating hole, thereby 
preventing inordinate wear at these points during the rapid 
oscillation of the clamp C. 
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In order to actuate the clamp C to bring the gripper mem 
bers 16a, 17a into flattening engagement with the packaging 
tube, a pneumatic cylinder 195 is provided in a fixedly 
mounted position on the rear wall W. (See FIG. 2). Attached 
to the piston rod of the cylinder 195 is an actuating link pair 
196, in turn attached to the rear gripper member 16a by an 
upstanding ear 197. The pneumatic cylinder 195 is operative 
to extend the piston rod and move the gripper member 16a in 
wardly toward the packaging tube. This motion is translated to 
the opposite gripper member 17a through a connecting link 
198, and crank arms 199, 200. As the short, precise vibratory 
strokes of the gripper members 16a, 17a take place as a result 
of up and down movement of the support arms 160, 161, the 
actuating link pair 196 follows through pivoting action so as 
not to interrupt the tight grip on the packaging tube. 
The mechanism for moving the sealing jaws 18a, 19a in the 

up and down direction (for the return and the drawing stroke 
on the packaging tube, respectively) is of interest particularly 
in that it provides for a simple, accurate adjustment. To ex 
plain, it will be remembered that the oscillating drive arms 
154, 155 are fixedly attached to the drive shaft 158. As shown 
in FIGS. 11 and 13, this shaft 158 is in turn operated by an 
oscillating drive lever 205 having a connecting pivot pin 206 
attached to its free end. An adjustable pitman 207 is attached 
to the pin 206 and comprises two slidable links having mating 
slots 208 receiving adjusting bolts and nuts 209. Attached to 
the lower end of the pitman 207 by a pivot pin 210 is a 
reciprocating power lever 211 fixedly mounted on the shaft 
75. 
An elongated and arcuate adjusting slot 212 is provided in 

the lever 21. As best shown in FIG. 3, when the lever 211 is 
in its lower-most position, the slot 212 forms the arc of a circle 
having its center at the pin 206. The lever 211 is oscillated by 
a link 213 and crank 214, the latter of which is or may be 
driven by a variable speed reducer 215 from the output shaft 
180 (see FIG. 11). 

It will be recognized that the adjustable pitman 207 allows 
adjustment of both the upper and lower limits of the sealing 
jaws 18a, 19a, whereas the adjustment of the pin 210 along 
the arcuate slot 212 affects only the lower end of the stroke. 
When setting up the machine to run a particular size bag, the 
pitman 207 is first adjusted to a rough estimation of the 
required stroke length, and also to give the proper distance 
between the gripper members 16a, 17a and the sealing jaws 
18a, 19a when the latter are at the apex of their stroke (see 
FIG. 3). Next, the final length of the bags is adjusted by mov 
ing the pin 210 in the required direction along the slot 212 
thereby not affecting the upper position of the sealing jaws 
18a, 19a and the previously set relationship with respect to the 
vibrating clamp C. The sealing jaws 18a, 19a are set for a fast 
return stroke by the expedient of providing a differential angle 
d in the rotation of the crank 24 in favor of the draw stroke 
(See FIG. 13). 
The oscillating shaft 175 also serves as a support for the 

operating mechanism of another component of the machine 
- the product poker (not shown in the drawings). The 
product poker, as is well known in the art, serves to periodi 
cally extend down into the mouth of the tube former 11 (FIG. 
1) to break up any chips that might be bridging the mouth and 
thus cutting off the feed. Thus, a freely rotatable sleeve 220 is 
positioned on the shaft 175 and is oscillated by a lever 221 
having a follower 222 engaged with a single lobe cam 223 (See 
FIGS. 11 and 12). The end of the sleeve 220 is attached to a 
crank for operating pull bar 224 extending to the top of the 
machine and through suitable linkage serving to operate the 
poker. A return spring 225 is attached to the bar 224 to 
complete the operating mechanism of the poker. Collars 226, 
227 serve to keep the sleeves 176 and 220 abutted together in 
proper position on the shaft 175. 
As previously mentioned, certain products may be effi 

ciently settled with less than full time vibratory movement by 
the clamp C. For example, corn chips have greater density 
and unit weight than other snack foods so that less motion is 
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12 
required. In some cases, the vibrating motion of the clamp C 
may be interrupted during a portion of the cycle of engage 
ment with the tube (FIGS. 1-3) and thus be applied in one or 
more bursts of vibration. 

In other instances, only a single cycle vibration need be ap 
plied during each cycle. In this mode of operation, the at 
tributes of sequential bulging and collapsing of the side walls 
of the bag, as explained in conjunction with FIGS. 9 and 9a, 
totally cause the settling of the product. In single vibration 
operation, the amplitude is greatly increased, to perhaps one 
inch in length and the speed considerably slowed to occupy up 
to substantially one half of the complete cycle time. 

In this disclosure, there are shown and described only two 
preferred embodiments of the invention, but, as aforemen 
tioned, it is to be understood that the invention is capable of 
various changes or modifications within the scope of the in 
ventive concept as expressed by the accompanying claims. 
Also, while the apparatus and method of the invention are par 
ticularly adapted for use in an arrangement wherein small bags 
are being formed and filled for the reasons given, it will be 
clear that the same principles would be applicable and the 
same advantages gained wherein larger bags are being made 
so that the use in such an environment is contemplated to be 
within the scope of the claims. 
We cairn: 
1. The method of packaging product in a package formed 

from a continuous tube of sheet material held in an upright 
position comprising the steps of applying a pair of gripper 
members on opposite sides of said tube to temporarily seal the 
same, rapidly moving said gripper members back and forth 
while gripping said tube to vibrate the same, feeding said 
product above said members to be presettled by the vibrating 
action, applying a pair of sealing jaws across said tube to form 
a first transverse seal at a sealing station below said members, 
removing said members from engagement with said tube in 
timed relationship with and just prior to the formation of said 
first transverse seal to terminate the vibrating action on said 
tube and allow the presettled product to drop to the bottom of 
the package above said first transverse seal, relatively moving 
said tube with respect to said gripper members to provide a 
new length of tube above said transverse seal equal to the 
package being formed, reapplying said gripper members to the 
top of said new length of tube while rapidly moving the same 
back and forth for additional vibrating action and final settling 
of said product, and reapplying said sealing jaws across said 
tube at the top of said new length of tube to form a second 
transverse seal above said product and thereby complete said 
package. 

2. The method of claim 1 wherein the step of rapidly moving 
said gripper members is carried out in the up and down 
direction whereby maximum settling action is applied due to 
repetitive loosening and compressive action on said product. 

3. The method of claim 2 wherein said step of rapidly mov 
ing said gripper members is carried out along an arc having a 
center axis extending transversely to but spaced from the lon 
gitudinal axis of said tube and opposite the gripper members 
so as to cause said tube to move in an oscillatory path, 
whereby centrifugal force is applied to said product to en 
courage settling. 

4. The method of settling product in a package formed from 
a tube of sheet material held in an upright position and having 
a transverse bottom seal comprising the steps of gripping op 
posite sides of said tube to form a temporary seal above the lo 
cation for said transverse seal, vibrating said tube at said tem 
porary seal, feeding said product above said temporary seal to 
be presettled by the vibrating action, releasing the tube so as 
to allow the presettled portion of the product to drop as a 
whole to said transverse bottom seal, and regripping and reap 
plying vibration to said tube for additional vibrating action 
and final settling of said product. 

5. The method of claim 4 wherein the vibrating step is per 
formed only during a portion of the time that said tube is 
gripped. 
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6. The method of claim 4 wherein said tube is gripped and 
vibrated adjacent said transverse bottom seal location to form 
said temporary seal whereby the product in the bottom of said 
package is presettled. 

7. The method of claim 6 wherein said tube is regripped and 
vibration is reapplied above said charge to apply settling ac 
tion to the product in the top of the package. 

8. The method of claim 7 wherein the vibrating steps are 
performed by moving said seal along an arc in the up and 
down direction whereby maximum settling action is applied 
due to repetitive loosening and compressive action on said 
product. 

9. An apparatus for settling product in a package formed 
from a tube of sheet material held in an upright position and 
having a transverse bottom seal comprising a frame mounted 
for oscillatory motion about an axis extending transversely to 
but spaced from the longitudinal axis of said tube, a pair of 
arms mounted on said frame for movement toward and away 
from said tube on opposite sides thereofelongated gripper 
plates extending transverse to said tube carried by said arms 
for positively gripping and flattening said tube between the 
edges of the plates when said arms are moved toward said 
tube, means for moving said arms toward and away from said 
tube, and means for oscillating said frame to impart bodily 
movement of said tube along an arc to settle said product. 

10. The combination of claim 9 wherein at least one of said 
gripper plates is resilient and mounted on its respective arm so 
as to give a uniform gripping pressure across the width of the 
tube. 

11. The combination of claim 9 wherein said pivotal axis of 
said frame lies opposite said gripper plates whereby the 
greater component of movement of said gripper plates is ob 
tained in the up and down direction whereby maximum set 
tling action is applied due to repetitive loosening and com 
pressive action on said product. 

12. The combination of claim 9 wherein said arms are 
pivotally mounted, said means for moving said arms toward 
and away from said tube include an actuator cylinder attached 
to said arms and mounted for pivotal movement about a fixed 
axis, said pivotal mounting of said cylinder serving to accom 
modate the vibrating action of said frame. 

13. The combination of claim 12 wherein said actuator 
cylinder is mounted along a plane extending through said 
pivotal axis and substantially parallel to the longitudinal axis 
of said tube whereby said oscillatory motion of said arms on 
said frame is substantially unimpeded by said cylinder. 

14. The combination of claim 9 wherein said frame includes 
a pair of spaced support plates, a columnar member rigidly in 
terconnecting said spaced plates, said columnar member 
being mounted on a pivot shaft for coordinated oscillatory 
motion of said frame, said pivot shaft extending the full width 
of said frame for stability. 

15. The combination of claim 14 wherein said means for 
vibrating said frame includes a motor, a drive shaft driven by 
said motor, eccentric means on said drive shaft, a reciprocat 
ing drive rod connected to said eccentric means, and a drive 
extension on one of said support plates of said frame con 
nected to one end of said drive rod for imparting said oscilla 
tory motion to said frame. 

16. The combination of claim 9 wherein is further provided 
a pair of sealing jaws on opposite sides of said tube for forming 
said transverse bottom seal and a top transverse seal, fluid 
means for moving said sealing jaws alternately toward and 
away from said tube in the direction opposite to said arms, 
said means for moving said arms being interconnected with 
said fluid means for operation in response to the same and 
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delay means for causing said arms to move away from said 
tube in timed relationship with and just prior to the engage 
ment of said sealingjaws with said tube. 

17. The method of claim 6 wherein said vibrating step in 
cludes only a single cycle vibration performed in the up and 
down direction whereby settling action is applied due to 
sequential bulging, and collapsing of the side walls of said 
package to cause loosening and compressive action, respec 
tively on said product. 

18. The combination of claim 9 wherein said frame includes 
a pair of spaced support brackets, pivot means for mounting 
said arms, and an interconnecting member extending between 
said arms to rigidly connect the same together for coordinated 
oscillatory motion of said frame. 

19. The combination of claim 18 wherein said means for 
oscillating includes cam means for moving said frame in one 
direction and spring means for moving said frame in the op 
posite direction. 

20. The combination of claim 9 wherein said spring means 
comprises a spring attached at one end to said interconnecting 
member and fixedly attached at the other end. 

21. The combination of claim 9 wherein said moving means 
comprises a stationary actuator cylinder and a pivotal link 
connecting said cylinder to at least one of said arms, said 
pivotal links serving to accommodate the oscillating action of 
said frame. 

22. An apparatus for settling product in a package formed 
from a tube of sheet material held in an upright position and 
having a transverse bottom seal comprising frame means 
mounted for vibratory motion, elongated gripper means 
mounted on said frame means for movement toward and away 
from said tube on opposite sides thereof, said gripper means 
extending transverse to said tube for positively gripping and 
flattening said tube along a relatively narrow face when moved 
toward said tube, means for moving said gripper means toward 
and away from said tube, and means for vibrating said frame 
means to impart bodily movement of said tube to settle said 
product. 

23. The combination of claim 22 wherein said gripper 
means extends across the full width of said package to sub 
stantially flatten the same across the full width when moved 
toward the same. 

24. The combination of claim 9 wherein is further provided 
a pair of sealing jaws on opposite sides of said tube for forming 
said transverse bottom seal and a top transverse seal, means 
for moving said sealing jaws alternately toward and away from 
said tube in the direction opposite to said arms, means for 
moving said sealing jaws along the longitudinal axis of said 
tube to draw out a new package length, first and second ad 
justment means for adjusting the length of stroke of said seal 
ing jaws, said first means causing adjustment at both the top 
and bottom of said stroke, and said second means causing ad 
justment only at the top of said stroke so as not to interfere 
with the spacing at the top with respect to said gripper plates. 

25. The combination of claim 24 wherein said second 
means comprises a pivotal lever, means for oscillating said 
lever, an arcuate slot formed in said lever, a pitman fixed for 
pivotal movement at a selected position along said slot, the op 
posite end of said pitman being pivotally connected to linkage 
attached to said sealingjaws, said arcuate slot having its center 
along a substantially constant radius when said lever is in the 
position corresponding to said top of stroke of said sealing 
jaws. 

26. The combination of claim 25 wherein said pitman in 
cludes means for adjusting the length of the same. 
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