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[57] ABSTRACT
Means for intermittently advancing a web of flexible

124
125

film comprising drive means for imparting repeating
cycles of intermittent motion and dwell to a web of
flexible film with the web motion normally being in
only the forward direction. The drive means includes
an output shaft having first and second input driver
means coupled to the output shaft, with the driver
means being arranged in phased relationship, one to
another, so as to achieve motion in the output shaft
for more than 180° of motion in the input shaft. The
driver means are arranged in overlapped phased rela-
tionship, one to another, so as to achieve motion from
each driver means for less than 180° of motion in the
input shaft. Coupling means including first and second
unidirectional clutch means such as a one way or
overriding clutch are provided for intermittently inter-
coupling the first driver means to the input and output
shafts for initiating rotation of the output shaft, and
for continuing the rotation for a predetermined mo-
tion segment of less than one-half cycle of rotation of
the input shaft or until the rate of speed of the second
driver means overtakes the rate of the first driver, at
which point decoupling of the first driver means oc-
curs, along with substantially simultaneous inter-
coupling occurring between the second driver means
and the input and output shafts for the continued rota-
tion of the output shaft for a second pre-determined
motion segment of less than one-half cycle of rotation
of the input shaft, at which point, de-coupling the sec-
ond driver means occurs.

9 Claims, 9 Drawing Figures
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1
INTERMITTENT WEB DRIVE MECHANISM
EMPLOYING UNIDIRECTIONAL CLUTCHES

CROSS-REFERENCE TO RELATED APPLICATION

The present invention is an improvement over that
invention disclosed and claimed in co-pending applica-
tion Ser. No. 151,842, filed June 10, 1971, entitled
“INTERMITTENT DRIVE MECHANISM,” now U.S.
Pat. No. 3,776,804 which application constituted a
continuation in part of application Ser. NO. 81369,
filed Oct. 16, 1970, also entitled “INTERMITTENT
DRIVE MECHANISM,” now abandoned, both apph-
cations being assigned to the same assignee as the pres-
ent invention, and in which I am named as co-inventor.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates generally to apparatus
for intermittently advancing a web of flexible film, and
more specifically to drive means in phased relationship,
one to another, employing unidirectional clutch means
for independently imparting repeating cycles of inter-
mittent motion followed by a dwell cycle to a web of
flexible film, the drive means being operated in syn-
chronism with a sealing apparatus which performs an
operation on the web, such as, for example, the simul-
taneous welding and severing of a pair of superimposed
webs so as to form a side-weld bag structure or the like.

2. Description of the Prior Art

The apparatus of the present invention constitutes an
improvement over those devices disclosed and claimed
in U.S. Pat. No. 2,947,345, G. T. Schjeldahl, “Machine
for Making Articles from Multiple Thermoplastic
Webs” dated Aug. 2, 1960; and U.S. Pat. No.
2,997,889, G. T. Schjeldahl, et al., “Intermittent En-
gine,” dated Aug. 29, 1961, both of these patents being
assigned to the same assignee as the present invention.

In each of these prior patents, apparatus is described
for the handling of thermoplastic webs, particularly su-
perimposed thermoplastic webs which are treated with
a hot-knife performing a simultaneous severing and
welding operation on the webs. Each of the devices de-
scribed in these patents utilizes rack-and-pinion drives
for the intermittent actuation of the draw rolls. The ap-
paratus of the present invention also utilizes a rack-
and-pinion mechanism, the arrangement being modi-
fied so as to extend the draw cycle beyond the 180° of
machine motion which constituted the maximum previ-
ously available with a conventional rack-and-pinion
drive.

Machine speed is normally limited by the draw cycle,
since the durability of the film being treated will deter-
mine the maximum acceleration rate possible in the
web. Inasmuch as the apparatus of the present inven-
tion provides an extended draw cycle, it is possible to
increase the cycle rate of the apparatus without in-
creasing the rate of acceleration of the draw mecha-
nism, thus providing an increased rate of production
over that which would be possible with apparatus
equipped with conventional drive mechanisms.

SUMMARY OF THE INVENTION

In accordance with the present invention, drive
means are provided for imparting repeating cycles of
intermittent motion and dwell to a web of flexible film,
with the motion normally being imparted to the system
with a pair of rack-and-pinion drives. The rack is cou-
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2

pled to an input shaft, with the teeth of the rack being
in mesh with a pinion on an output shaft. The individual
racks are preferably coupled through means associated
with opposite ends of a draw roll, and are arranged in
arcuately spaced phased relationship. In order to
achieve proper relative motion between the phased
racks, unidirectional clutch means, such as a one way
or overriding clutch is used between the pinion and the
shaft, thereby rendering it possible for automatic shift-
ing of drives to occur. Thus, the first rack will apply ini-
tial forward motion to the system, with the second rack
taking over when its rate of speed exceeds that of the
first rack. In a typical situation, the individual eccentric
arms driving the racks may be displaced for 120° of arc,
with the first rack driving the output shaft for 150° of
motion. Upon achieving 90° of motion, the first rack
decelerates and the arcuate rate of speed of the second
rack overtakes that of the first and drives the output
shaft at that point in the cycle. Since the second rack
will, at that time, be advanced 30° from its individual
starting point, it will continue driving the output shaft
for an additional 150° of motion. At that point, the
input shaft has rotated 300°, and the remaining 60° are
available for the dwell cycle.

Therefore, it is the principal object of the present in-
vention to provide an improved drive means employing
unidirectional clutches for use in imparting repeating
cycles of intermittent motion and dwell to a web of
flexible film, the drive means utilizing rack-and-pinion
structures and being capable of imparting motion to the
web for more than 180° of machine operation.

It is yet a further object of the present invention to
provide means for intermittently advancing a web of
flexible film utilizing unidirectional clutches with twin
rack-and-pinion drives, the individual racks being dis-
posed in spaced phased relationship one to another, so
as to impart motion to the web over more than 180° of
input shaft rotation.

It is still a further object of the present invention to
provide an improved bag-making machine utilizing
drive means for intermittently advancing superimposed
webs of thermoplastic sheet film, the drive means utiliz-
ing twin rack-and-pinion drives, with the racks being
coupled to a common input shaft and being disposed in
spaced-apart phased relationship so as to achieve drive
cycles in excess of 180° of rotation of the input shaft.

Other and further objects of the present invention
will become apparent to those skilled in the art upon a
study of the following specification, appended claims,
and accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a side elevational view of the rack-and-
pinion drive means employed in the present invention,
and illustrating in solid lines, a rack-and-pinion assem-
bly together with its unidirectional clutch on the near
side of the apparatus, and illustrating, in phantom, the
identical rack structure on the opposite side of the
structure;

FIG. 2 is an end elevational view of the structure and
illustrating the arrangement and disposition of the twin
rack drives and unidirectional clutch, each of which is
coupled to one end of the draw roll;

FIG. 3 is a plot of rotation of the input shaft versus
draw rate for a typical operational cycle in one opera-
tional mode, and illustrating the active portion of the
draw for the individual drivers in solid line, and illus-
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trating idle portions for the individual driver mecha-
nisms in dashed lines;

FIGS. 4a and 4b are schematic illustrations of the
rack-and-pinion structures taken from opposite sides of
the machines, and illustrating the spaced phase rela-
tionship existing between the individual rack struc-
tures, with FIG. 4q illustrating the rack and unidirec-
tional clutch on one side of the structure at the start of
its draw cycle, and with FIG. 4b illustrating the dispo-
sition of the rack on the opposite side of the structure
in the disposition where its draw cycle is initiated after
120° rotation of the driver shaft;

FIG. 5 is a partial vertical sectional view of the rack-
and-pinion structure shown in FIG. 1, and illustrating
this portion of the apparatus in greater detail, this view
being taken generally along the line and in the direction
of the arrows 5—5 of FIG. 1;

FIG. 6 is a view similar to FIG. 1, and additionally il-
lustrating the details of the reciprocating hot-knife
structure employed in a bag-making machine utilizing
the drive mechanism of the present invention;

FIG. 7 is a partial vertical sectional view taken
through the center axis of the apparatus, and illustrat-
ing details of the draw roll and sealing sections of the
apparatus; and

FIG. 8 is a detail view showing the arrangement of
the overriding clutch as it is mounted with relationship
to the draw roll.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

In accordance with the preferred modification of the
present invention, the bag-making apparatus generally
designated 10 is provided with a frame structure in-
cluding a base 11, and upright frame mounting mem-
bers 12, 13, 14, 15, 16 and 17. Details of a conven-
tional bag-making machine utilizing a conventional
drive are set forth in U.S. Pat. No. 2,947,345, as re-
ferred to hereinabove. A drive motor 20 is mounted on
the base member 11 by conventional means, the shaft
of motor 20 being coupled at 21 to drive shaft 22, shaft
22 being coupled to the input of a conventional clutch-
brake assembly generally designated 23. Shaft 24 ro-
tates with shaft 22 through clutch portion 25, or is idle
when the clutch-brake assembly 23 is stopped against
its brake portion 26. Drive gear 27 is fast upon shaft 24,
and is in mesh with gear 28, which, in turn, is fast upon
the end of input shaft 29. It will be observed that input
shaft 29 extends across the entire width of the appara-
tus, and is appropriately. journaled for rotation with
suitable bearings in each of the upright post members
12-17 inclusive.

At opposite ends of the input shaft 29, there are dis-
posed driver units such as the driver units generally
designated 30 and 31, these being of the rack-and-
pinion type. With particular attention being directed to
FIGS. 1 and 2 of the drawings, a crank element is se-
cured to each end of the shaft 29, such as the crank ele-
ments 33 and 34, each comprising a component part of
drivers 30 and 31 respectively. Each of the cranks 33
and 34 is provided with a screw adjustment such as the
screw adjustment column 36 for radially adjusting the
respective crank pins, such as the pin 37 at a desired
radial distance from the axis of shaft 29. A gear rack 28
is pivotally secured to pin 37 and a similar gear rack 39
is pivotally secured to pin 40 which is a portion of
driver 31. At each side of the machine, a rack guide

4

such as the rack guide 41 is provided, along with a pin-
ion gear 42 (illustrated in detail in FIG. §) which is al-
ternately driven in one direction and then in the other
during the rotation of input shaft 29 and its respective
cranks. Each of the pinions 42 is secured fast onto
shafts such as the respective shafts 44 and 45, these
shafts being provided with gearing 46 and 47 respec-
tively. Gears 46 and 47 drive pinions 48 and 49 secured
to shafts 50 and 51 respectively, shafts 50 and 51 being

10 journaled in parallel relationship to shafts 44 and 45.
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Also secured to each of the shafts 50 and 51 are gears
52 and 53 respectively, which, in turn, drive gears 54
and 55 which are secured to sleeves 56 and 57, sleeve
56 being journaled across frame members 16 and 17,
sleeve 57 being journaled across frame members 12
and 13. Sleeve 56 is secured to clutch-brake assembly
60, while sleeve 57 is coupled to clutch-brake assembly
61. As is apparent in the drawing, sleeve 56 is coupled
to clutch member 62 in clutch-brake assembly 60,
while sleeve 57 is secured to clutch member 63 in
clutch-brake assembly 61. The core 64 in clutch-brake
assembly 60 is operatively coupled through an overrid-
ing clutch assembly 65a to one end of the draw roll
drive shaft 65 while core 66 of clutch-brake assembly
61 is operatively coupled through an overriding clutch
assembly 67a to draw roll drive shaft 67 at the other
side. Brake 68 in clutch-brake assembly 60, as well as
brake 69 in clutch-brake assembly 61, are each
adapted to hold the draw roll shaft stationary until ei-
ther of the clutch members 62 or 63 is energized,
whereupon the draw roll or output shaft 70 will rotate
with either of the drivers 30 or 31 through the overrid-
ing clutches 654 or 67a respectively. (See FIG. 8 for
details of this portion of the structure.) Thus, the draw
roll shaft is initially energized by one of the drivers, for
example, driver 30 through its overriding clutch 65aq,
and at its point in the driving cycle where its arcuate
rate of speed decelerates to match the accelerating rate
of speed of driver.31, driver 31 will control the delivery
of motion to the draw roll through its overriding clutch
67a. Thus, the clutch-brake assemblies may be simulta-
neously energized, and phased driving of the assemblies
occurs without the need of an electrical flip-flop cir-
cuit. The overriding clutch assemblies are accordingly
utilized as a replacement for the flip-flop circuits which
would otherwise be required.

The use of a pair of racks on opposite sides of the
draw roll enhance the dynamic balance of the appara-
tus, however it will be appreciated, of course, that both
driver mechanisms may be provided on only one side
or the other of the structure. Also, in addition to rack
and pinion devices, Geneva drives or stepping motors
may be employed.

Draw roll 70, which is the output shaft of the struc-
ture, is suitably journaled in bearings within frame
posts 14 and 15, and is arranged in parallel relationship
with a mating roll 71, disposed immediately there-
above. Roll 71 is, of course, journaled in axial parallel
relationship or alignment with roll 70, and is preferably
slidably mounted at each side of the apparatus in posts
14 and 15 respectively. Means are provided for permit-
ting the upper roll 71 to be disposed in pressure en-
gagement with the draw roll or output shaft 70.

It is preferable that a resilient sleeve surround each
of the shafts 70 and 71, as shown in FIG. 7, such as the
resilient sleeves 73 and 74. These resilient sleeves are
preferably provided with a series of axially spaced cir-
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cumferential slots such as the slotted area 75, each slot
being adapted to retain a finger 76, as shown in FIG. 7.
The fingers each preferably terminate in a forwardly
bent portion and prevent web material from clinging to
the drive rolls and becoming wrapped therearound.

Another axially aligned roll assembly 80 lies parallel
to the roll sections 70 and 71 as shown in FIG. 7, and
is also rotatably journaled for rotation on shaft 81
across frame elements 14 and 15 to permit independent
rotation thereof. A further roll assembly 82 is journaled
on shaft 83 which is on substantially the same plane as
shaft 81, and is provided with means journaling the
shaft for rotation within the frame members 14 and 15.

A synchronizing roll assembly 84 is also provided and
arranged in axial alignment with the other roll assem-
blies. Shaft 84 is mounted for rotation within a pair of
spaced blocks 85—85, these spaced blocks being
threadedly mounted upon a vertical screw rod 86
which is mounted for rotation between spaced brackets
at the upper portion of each of the frame posts 14 and
15. Handle element 87 is used to control the motion of
the screw rod 86, and if desired, a worm drive arrange-
ment as shown at 88 and 89 may be used to drivably in-
ter-connect a pair of oppositely disposed screw rods 86.
The details of this structure are discussed in U.S. Pat.
No. 2,947,345 referred to hercinabove.

Also in alignment with draw rolls 70 and 71 is a back-
up paid roll 91 for cutting and sealing webs. Roll 91 is
tough and resistant to heat, and is preferably provided
with an exterior layer of polytetrafluoroethylene (Tef-
lon). The upper surface of roll 91 is substantially on the
horizontal plane with the nip of the rolls 70 and 71,
with the web 92 being arranged to pass thereover. The
cutting and sealing roll 91 has a central shaft 93 which
is journaled in the frame elements 14 and 15, and pref-
erably has an axial extension to which sprocket 93¢ is
secured. Sprocket 93a is drivably inter-connected with

" sprocket 94 by means of roller chain 95. Thus, when-
ever draw roll 70 rotates, the cutting and sealing roll 91
will also rotate in the same direction. Since the roll 91
must rotate sufficiently fast to accommodate web
travel, it is preferable to move the sealing roll at a
somewhat more rapid peripheral rate of speed than the
web speed so as to eliminate wrinkle or buckling of the
web.

Forwardly of the cutting and sealing roll 91 is an end-
less delivery belt assembly 102 which is trained about
roller means 103 to pick off severed and sealed articles
from the roll 91 as shown in FIG. 7. A rocking frame
104 is pivotally mounted at 105 just above the upper
stretch of belt 102 and carries a pick-off roller 106 nor-
mally biased out of contact with belt 102 but depress-
ible at the end of cutting and sealing of an article so as
to pull it away from the roll 91 and cause it to travel on
belt 102, the individual articles may be disposed of in
a manner common in the art, such as by stacking, or the
like. The details of actuation of solenoid 108 are de-
scribed in U.S. Pat. No. 2,947,345.

If desired, the web advancing may be controlled by
an electric eye control system similar to that described
in detail in U.S. Pat. No. 2,947,345, and also in other
techniques well known in the art. In this event, how-
ever, the termination of coupling of driver 31 through
clutch-brake assembly 61 will control the ultimate
length of draw, with the initiation of the draw cycle
being determined by driver 30.
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6
CUTTING AND SEALING OPERATION

In order to properly cut and seal the web 92, a single
straight hot knife blade 115 overlies the cutting and
sealing roll 91 normally in spaced relation and is
adapted to be depressed thereagainst when the super-
imposed webs forming web 92 have been advanced to
their proper positions on roll 91. Hot knife 115 is
heated to a constant temperature through electric leads
116 from a controlled source of energy, not shown. Hot
knife 115 has a latticed frame mounting 117 so con-
structed as not to permit accumulation of heat or the
development of unevenly heated areas along the length
of the blade 115. The knife 115 is caused to slide verti-
cally with respect to frame elements 14 and 15 and in
guided relation therewith. The frame 117 is eccentri-
cally mounted at a side of the machine to a pivot block
118, the pivot block 118, in turn, being secured to a
shaft 119, as shown in FIG. 6. A handle 120 is secured
forwardly on each of the pivot blocks 118 so that, when
either handle 120 is raised, the knife 115 will be kept
upwardly in spaced relation with the rolt 91 at all times.
The shaft 119 is rotatably mounted adjacent each end
in arm 122, the latter being pivotally suspended at 123
from a link 124, in turn pivotally mounted at a fixed po-
sition 125 at corresponding sides of the frame elements
14 and 15. On each of the arms 122 between the pivot
points 119 and 123 is pivotally secured at 126 a de-
pending yoke 127 which, in turn, rides loosely upon an
eccentric 128, as shown in FIG. 6. Eccentrics 128 are
secured in the same relative position to a shaft 129
which extends across the frame elements 14 and 15 and
operates simultaneously. A crank arm 130 is secured to
shaft 129 so that, whenever the crank 1390 is secured to
shaft 129 so that, whenever the crank 130 is moved
counter-clockwise for a short distance, the yoke 127
will be permitted to lower at each position and will per-
mit the knife 115 to descend toward the roll 91. If the
handles 120 are in lower position, the hot knife 115 will
actually contact the roll 91 and press thereagainst with
its own weight suspended thereon. Bearing pressure
will then be removed from each of the yokes 127 and
its corresponding eccentric 128. In practice, a small
clearance such as one-sixteenth on an inch is sufficient
to permit the knife blade 115 to rest its weight upon roll
91 without being forced downwardly thereagainst.

The crank 130 is actuated by a piston rod 131 which
is pivotally connected thereto at 132. The piston rod
131, in turn, is connected to a piston 133 which is slid-
ably received within the hydraulic cylinder 134, A
compression spring 135 biases the piston 133 normally
rearward so as to maintain the crank 130 rearward and
the knife blade 115 in raised position. Cylinder 134 is
rigidly mounted to a bracket 136 which, in turn, is se-
cured to frame elements 14 and 15. A hydraulic inlet
tube 137 communicates with the rear end of the cylin-
der 134 for causing the piston to move forwardly
against compression spring 135. Upon release of pres-
sure, the spring 135 will cause the piston to return and
force fluid outwardly through the tube 137. An adjust-
ably abutment screw 138 is threadably mounted in the
rear end 139 of the cylinder 134 and has a thumb nut
140 at the outer end thereof for adjusting the abutment
stop 141, which, in turn, determines the rearmost posi-
tion of piston 133 under biasing influence of compres-
sion spring 135, Another nut 142 has an annular groove
143 which is adapted to slidably receive a yoke 144 as
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shown in FIG. 6. The yoke 144 extends forwardly in
bracketed sliding engagement with the cylinder 134
and has mounted thereon a switch 145 which is oper-
ated by an actuator 146 having a bifurcated forward
end 147 and normally biased forwardly by compression
spring 148. Crank arm 130 carries a pin 149 which is
received in the bifurcated portion 147 of the switch ac-
tuator 146, When the arm 130 and piston 133 are bi-
ased rearwardly, the switch 145 will establish one cir-
cuit while, when moved forwardly under the pressure
of hydraulic fluid in line 137, will establish another cir-
cuit, as will be described in detail under the operation
of the machine.

ELECTRICAL CIRCUIT AND OPERATION

In order to establish a side-welding operation for the
preparation of bags or other elongated structures from
the web 92, the web is initially positioned on the roll
system, with the folded web being advanced by the out-
put shaft operating the draw rolls 70 and 71. The hot
knife 115 will be maintained at a constant temperature
suitable for-cutting and welding the particular thermo-
plastic web in the desired thickness. The main drive
motor 20 is constantly energized and rotates the input
shaft 29 through gears 27 and 28 whenever clutch-
brake assembly 23 is energized, it being understood
that no rotation is imparted to input shaft 29 when
clutch 25 is de-energized and brake 26 is energized.
Cams 150, 151, 152 and 153 are all fixed to, and rotate
with shaft 29 to establish the sequence of operation.

In operation, an operational cycle of the apparatus
includes one complete rotation of input shaft 29 begin-
ning with the individual crank arms 33 and 34 in out-of-
phase alignment, but with the crank arm 33 in upright
position and in alignment with the gear rack 38. Thus,
the position illustrated in FIG. 1 is subsequent to this
point in the cycle, with the crank arms having prog-
ressed a short arcuate distance from the starting point.
The individual crank arms are disposed 120° from each
other, with the arm 33 leading the arm 34. Energization
of clutches 62 and 63 may occur simultaneously with
the commencement of the draw cycle, and with clutch
62 being dominant in the beginning of the cycle. With
attention being directed to FIG. 3 of the drawings, it
will be observed that the rate of motion of the web in-
creases until a peak or top speed is reached at 90° of
motion of the input shaft 29, and thereafter the rate de-
creases on a sinusoidal rate until 150° of motion has
been achieved. At that point, clutch 63 continues to be
energized so as to become dominant and couple driver
31 to the output shaft 70 through overriding clutch
67a, thus constituting the draw roll of the system. The
driver 31 controls the motion for the portion of the
cycle between 150° and 300° of rotation of the input
shaft 29. The remaining 60° are utilized for dwell, dur-
ing which the sealing operation will occur. With this ar-
rangement, long bag structures, up to 30 inches or
more in length, may be fabricated at rapid machine
rates. The peak speed for a 30-inch bag compares to
that for an 18-inch bag fabricated by machines utilizing
conventional draw cycles extending for only 180° of ro-
tation.

In this normal operational mode, cam wheel 150 con-
trols the clutch-brake system 23, and cam wheel 153
controls the clutch-brake systems 60 and 61 which in
turn drive and retain the output shaft or draw roll 70.
Cam wheel 151 initiates the cutting and sealing move-
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8

ment of hot knife 115 and a timing cycle which deter-
mines the dwell period thereof. Cam wheel 152 is uti-
lized to control the operation of an electric eye in the
system, when utilized.

The operation of the circuitry is set forth in detail in
U.S. Pat. No. 2,947,345, and reference is made to that
disclosure for the details of operation of the present
structure, it being understood that the present arrange-
ment is for a single web rather than a dual web as dis-
cussed in U.S. Pat. No. 2,947,345, and further that the
clutch assemblies 62 and 63 are normally simulta-
neously energized for the entire draw cycle and simul-
taneously de-energized during the dwell cycle.

It will be appreciated, also, that the operation of cam
wheels 150 and 153 is closely coordinated and con-
trolled in order that the actuation occurs on a smooth
basis, thus eliminating any tendency for the film to be
abruptly jerked during the draw cycle.

Typically, in the normal operational mode, the extent
of overlap of the individual drive cycles for the drivers
30 and 31 will be equal to the length of the dwell. Since
60° dwell is typical, a 60° overlap is normally employed,
thus providing for the 120° phase shift. It will be appre-
ciated that the modest ripple which occurs or appears
in the draw cycle is less severe for the web than the rig-
orous treatment previously afforded by conventional
units utilizing 180° draws. The apparatus of the present
invention has been found capable of producing bags 31
inches in length at a cycle rate of 120 cycles per min-
ute. Also, in a typical operational cycle of this type, the
dwell cycle includes 80° of timing, with 30° of the dwell
time being devoted to the actual sealing operation. The
remaining 50° of dwell are utilized with one-half being
devoted to a lowering of the knife, and one-half being
utilized for the raising of the knife. Longer knife dwell
times may be utilized for some sealing operations, such
as for periods of up to at least 54°. At a sealing rate of
50° of dwell and for 1% mil polyethylene, a bar temper-
ature of 800° F. is employed, while temperatures rang-
ing from between 750° and 850° F. may be found satis-
factory. The conveyor speed for the output is held or
maintained at a rate of 400 feet per minute, with rates
from 350 feet per minute to 400 feet per minute being
typical.

It will be appreciated that the times and temperatures
set forth hereinabove, are typical of certain operational
modes. It is possible, therefore, to utilize lower temper-
atures with longer dwell times and satisfactory seals are
still obtained. In one operation, it has been found that
1% mil polyethylene may be sealed with a sealing bar
having a temperature of 300° F., however the dwell
time is 30° of a 90 cycle per minute rate. It will also be
appreciated that side-weld and bottom seals may be
prepared utilizing this mechanism.

The utilization of one-way or overriding clutches in
the drive mechanism has been found to provide smooth
mechanical switch-over from one input to the other,
and any anomolies which occur in mechanical switch-
ing will not adversely affect performance. This is help-
ful in certain cases with webbing which could be ad-
versely affected by abrupt changes in rates of speed of
draw.

I claim:

1. Means for intermittently advancing a web of flexi-
ble film comprising:

a. drive means for imparting repeating cycles of inter-

mittent motion and dwell to said web with the mo-
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tion normally being along a certain predetermined
web direction, said drive means including -output
shaft means having first and second input driver
means operatively coupled thereto;

b. input shaft means and means for drivably rotating
said input shaft in one rotational direction;

c. unitary output shaft means adapted to be opera-
tively coupled to said web for imparting motion
thereto;

d. first and second driver means arranged in phased
relationship one-to-another and being responsive
to the rotation of said input shaft means and opera-
tively coupled to said output shaft for drivably ro-
tating said output shaft in one rotational direction,
each driver means being effective for the rotation
of said output shaft for a driving cycle of said out-
put shaft, with continuously varying rates of rota-
tional velocity having acceleration from dwell to
maximum velocity and deceleration from maxi-
mum velocity to dwell, and further being effective
only during one-half of each rotational cycle im-
parted to each of said driver means by said input
shaft;

e. means including first unidirectional clutch means
inter-coupling said first driver means to said input
and output shafts for initiating rotation of said out-
put shaft and for continuing said rotation for a first
motion segment not exceeding one-half cycle of ro-
tation of said input shaft and for de-coupling said
first driver means at the end of said first motion
segment;

f. means including second unidirectional clutch
means for intermittently inter-coupling said second
driver means to said input and output shafts in
phased relationship to said first driver means and
for achieving over-riding de-coupling of said first
driver means from said output shaft for continuing
rotation of said output shaft for a second motion
segment not exceeding one-half cycle of rotation of
said input shaft and for de-coupling said second
driver means upon completion of said second mo-
tion segment; and

g. means for maintaining said output shaft means in
locked disposition while said first driver means and
said second driver means are simultaneously de-
coupled from said output shaft to impart a dwell
cycle to said web.

2. The apparatus as defined in claim 1 being particu-
larly characterized in that said first and second motion
segments are substantially equai.

3. The apparatus as defined in claim 1 being particu-
larly characterized in that said first and second driver
means are arranged in phased relationship one-to-
another by an arcuate distance of less than 180°

4. The apparatus as defined in claim 1 being particu-
larly characterized in that brake means are coupled to
said output shaft means, and means are provided for
energizing said brake means for that dwell portion of
the cycle remaining after termination of said first and
said second motion segments.

5. The apparatus as defined in claim 1 being particu-
larly characterized in that said first and second driver
means are in phased relationship, one-to-another by an
arcuate distance of between 45° and 165°.

6. The apparatus as defined in claim 1 being particu-
larly characterized in that said first and second driver
means are rack-and-pinion drivers.
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7. The apparatus as defined in claim 6 being particu-
larly characterized in that said rack-and-pinion driver
means are disposed on opposite ends of said input and
output shafts.

8. Thermoplastic web treating apparatus comprising,
in combination, drive means for intermittently advanc-
ing superimposed webs of thermoplastic sheet film ma-
terial and for stopping said superimposed webs for a
pre-determined period of dwell, and hot knife means
for thermally welding said superimposed webs together
at predetermined spaced intervals therealong, said
drive means comprising:

a. drive means for imparting repeating cycles of inter-
mittent motion and dwell to said web with the mo-
tion normally being along a certain pre-determined
web direction, 'said drive means including output
shaft means having first and second input driver
means operatively coupled thereto;

b. input shaft means and means for drivably rotating
said input shaft in one rotational direction; ,

C. unitary output shaft means adapted to be opera-
tively coupled to said web for imparting motion
thereto;

d. first and second driver means arranged in phased
relationship one-to-another and being responsive
to the rotation of said input shaft means and opera-
tively coupled to said output shaft for drivably ro-
tating said output shaft in one rotational direction,
each driver means being effective for the rotation
of said output shaft for a driving cycle of said out-
put shaft, with continuously varying rates of rota-
tional velocity having acceleration from dwell to
maximum velocity and deceleration from maxi-
mum velocity to dwell, and further being effective
only during one-half of each rotational cycle im-
parted to each of said driver means by said input
shaft;

€. means including first unidirectional clutch means
inter-coupling said first driver means to said input
and output shafts for initiating rotation of said out-
put shaft and for continuing said rotation for a first
motion segment not exceeding one-half cycle of ro-
tation of said input shaft and for de-coupling said
first driver means at the end of said first motion
segment;

f. means including second unidirectional clutch
means for intermittently inter-coupling said second
driver means to said input and output shafts in
phased relationship to said first driver means and
for achieving over-riding de-coupling of said first
driver means from said output shaft for continuing
rotation of said output shaft for a second motion
segment not exceeding one-half cycle of rotation of
said input shaft and for de-coupling said second
driver means upon completion of said second mo-
tion segment;

g. means for maintaining said output shaft means in
locked disposition while said first driver means and
said second driver means are simultaneously de-
coupled from said output shaft to impart a dwell
cycle to said web; and

said hot knife means comprising:

h. heated blade means disposed generally trans-
versely of the web axis and normally spaced from
said web axis during advance of the web, and
means for reciprocably moving said blade relative
to said web to bring said blade into contact with
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said superimposed webs for welding said webs to-
gether during said period of dwell.

9. The combination as defined in claim 8 being par-

ticularly characterized in that said hot knife means is
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adapted to move reciprocably toward and away from
said superimposed webs, and into contact with said

webs.
* * * * *
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