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EVACUATED PACKAGES

Benjamin Karpowicz, Jv., Philadeiphia, Pa., assignor to
Pak-Rapid, Ine., Philadeiphia, Pa., a corporation of
Penmsylvania

Application July 27, 1958, Serial Mo. 524,759

20 Cizims. (CL 53—22)

My invention relates to a methed of forming, filling,
evacuating and sealing packages made from air tight
flexible packaging material and to a particular type of
apparatus or system to carry out the method.

There are two principal reasons for evacuating the
packages, first to prevent deterioration of the packaged
products by contact with air in the package and second
to rednce the bulk of the packages so that they can be
packed in a smaller space than that regnired for un-
evacuated packages. )

In accordance with my invention opposed strips of
packaging material are fed between opposed heat sealing
volls which seal the strips together at the edges and also
form transverse or cross seéals ‘at intérvals to form in-
dividual packages (which are later severed from the
strip) for products which aré deposited between the op-
posed strips during the formation of the package. Ap-
paratus of this genéral type is illustrated in Lewis Patent
No. 2,626,494 and my invention consists in the improve-
ment in the methcd and apparatus. which provides a
system for evacuation of the individual packages just
before the package is completely sealed from the at-
mosphere by the completion of a transverse seal.

For illustration of my improved method and apparatus
reference is made to the accompanying drawings wherein:

Figure 1 is a side elevational view of a packaging ma-
chine constructed in accordance with the invention;

Figure 2 is a plan view of the machine as indicated by
the line 2—2 of Figure 1 with the top plate broken cut
and with a portion of an article feeding plate shown in
dot and dash lines as is also the packaging material;

Figure 3 is a vertical cross section taken on the line
3—3 of Figure 2; _

Figure 4 is a fragmentary plan section on the line 4—4
of Figure 3;

Figure 5 is a rear elevational view looking toward the
teft in Figure 1;

Figures 6, 7, 8 and 9 ave enlarged fragmentary sections
showing various nozzle and roll positions during 2 cycle
of operation;

Figure 10 is a fragmentary view looking toward the
left in Figure 9 with the right hand roll of Figure 9
omitted; .

Figure 11 is a plan section on the line 1$-—1% of Fig-
ure 9;

Figure 12 is an isometric view of a completed package;

Figure 13 is a fragmentary section showing a modifica-
tion of the invention; and

Figure 14 is a schematic control diagram.

The machine comprises in general a pair of heated
crimping and sealing rolls or dies R and R’ to which op-
posed sheets of packaging material P are fed from suit-
ably supported rolls of the material (not shown), a sup-
porting frame F for the heated rolls or dies R and R’
and for various associated mechanisms to be fully de-
scribed hereinafter, a base plate B on which the frame
F is meunted, driving mechanism D for imparting inter-
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- mittent rotation to the crimping and sealing rolls, and

means for creating a vacuum in the packages including a
vacuum nozzle N and a vacuum pump and tank V of
any well known form.

The packaging material may be any of several ma-
terials. on the market adapted for the formation of air-
tight packages, such as a laminated polyethylene cello-
phane strip, a laminated kraft paper polyethylene strip,
or a saran strip laminated to cellophane or Kraft paper.
The polyethylene and saran are thermo-plastic and when
pressed together by the heated rolls R and R’ will form
an air-tight bond between the opposed sheets of packag-
ing material.

The products to be packaged are fed into the machine
as by means of a rotary index plate 28 having product
receiving openings 21, adapted to be brought into registry
with a guide chute 22 extending downwardly from the
top frame member 23 into the V-shaped space between
the runs of packaging material leading to the rolls R
and R’ from the guide rollers 24 and 25. In the drawings
the articles being packaged are of rectanguiar form but
it will be understood that irregularly shaped articles as
well as pellets, liquids, etc. can be packaged.

The crimping and sealing rolls R and R’ are carried
by shafts 26 and 27 mounted in bearings in the frame F,
the roll R being the driving roll and the roll R’ the driven
rcil. The bearings 28 for the driven roll are slidably
mounted in slots 29 in the frame and the driven roll is

‘urged into firm driving contact with the drive roll by

means of springs 30. As seen in Figure 5 one end of the
spring 39 is connected to the frame F by a pin 31 and
the other end to the bearing 28 by a pin 32. By means
of this spring pressure the packaging material is tightly
crimp sealed as it passes between the rolls by reason of
the heat and pressure of the rolls. In order to prevent
the rolls from getting out of phase loosely meshing gears
33 and 34 are provided on the roll shafts.

As clearly seen in Figures 1, 2 and 3, the rolls R and
R’ are each provided with cavities 35 for clearance of the
pocket portions of the packages as the rolls rotate. In
the apparatus illustrated each roll is provided with three
cavities 35 of such size as to provide three equally spaced
circumferential lands extending crosswise of the rolls and

5 constituting cross seal members 36. Lengthwise of the

rolls the cavities 35 end short of the sides of the rolls
to provide axially arcuate webs or flange portions con-
stituting side seal members 37. There is thus provided
axially spaced circular surfaces on the roils for forming
edge seals for the packages and circumferentjally spaced
cross members for forming cross seals for the packages.

The rolls are peripherally serrated so. as to crimp the
side seals and cross seals of the packages as they are
formed, the side seals of a package being shown at 38,
38 in Figs. 1 and 12 and the cross or end seals at 39.
The packages are formed in a strip for later cutting into
individual packages at the cross seals as indicated by the
line a—a in Fig. 1. When cross seal 39 is cut a top seal
is provided for one package and a bottom seal is pro-
vided for the adjacent package. Automatic knife mecha-
nism of well known form may be employed for making
the cut.

The packages may be heat sealed by ieans of electric
heating elements 45 carried by the rolls which are sup-
plied with electric current from a suitable source by
means of contact rings-46 mounted on the roll shafts as
shown in Figs. 1 and 2.

Referring now to the means for providing for the
vacuum packaging of the product, it is to be noted that
each of the cross seal members 36 of a pair of rolls has
a groove or cuti out portion 47 extending partially through
the suriace of the cross seal adjacent the webs at one side



2,840,061

e

]

of the rolls for accommodating the vacuum nozzle N.
It will be noted that the grooves of each pair of cross
seal members are in opposed position when the cross
seals are being formed. Although it is preferable to
provide grooves in each pair of cross seal members, it
should be pointed out that it would be quite feasible to
provide only one of a pair of the opposed cross seal
members with the groove, provided such groove is large
enough to accommodate the vacuum nozzle N.

The nozzle N is connected to the vacuum tank and
pump V by a flexible hose 50 and passages 51 and 52
in the block 48. A valve 53 of any well known form
is provided for controlling the connection to the vacuum
tank. The valve 53 is actuated by means of a sclenoid
54 and the nozzle N is actuated in its up and down move-
ment by means of a solenoid 55 as will appear herein-
after.

Reverting now to the driving mechanism D for impart-
ing intermittent rotation to the rolls R and R’ and with
particular reference to Figs. 1, 2, 3 and 5 it will be seen
that a ratchet wheel 68 having three teeth is secured on
the shaft 26 of the driving roll R and is driven by a pawl
61. The pawl is carried by one arm of a rock lever &2
mounted on the shaft 26, the other arm of which is
connected to a crank arm 63 by a link 64. The crank
arm 62 is adjustably mounted in a block 65 carried by
crank shaft 66. The crank arm is rotated by means of a
chain and sprocket conmection 67 with a gear reduction

unit 68 of standard form driven as by means of a belt )

69 drivingly connected to a suitable source of power
such as an electric motor (not shown).

A one revolution clutch 70 of any well known form
is disposed between the output shaft 71 of the reduction
unit 68 and the driven shaft 72 carrying the sprocket 73

of the chain and sprocket connection 67. A stop latch :

76 operated by a solenoid 77 is associated with the clutch.
When the clutch 70 is tripped, one revolution is imparted
to the crank arm 63 and this in turn imparts one com-

plete oscillation to the tock lever 62 to effect one third

of a revolution to the ratchet wheel 69. It is to be noted,
however, that the clutch trip, the crank arm and the
ratchet device are so co-related that when the crank
arm is in the stopped position shown in Figure 5 the pawl
and ratchet whee] are stopped at a point 74 approximately

20 degrees short of the final driving position of the pawl. <

Thus when the crank arm 63 makes its next one revolu-
tion the pawl first drives the ratchet wheel and the rolls
20 degrees in driving direction and then as the crank
arm continues in its rotation the pawl ratchets in non-
driving direction and picks up the next tooth 75 of the
ratchet wheel 60 to rotate it in driving direction to the
point 74 where it again stops until the next release of
the clutch. During the period of time that the pawl is
in its back or non-driving stroke the rolls R and R’ remain

stationary and it is during this period of time that the -

product to be packaged may be delivered to the guide
chute 22 for packaging in the next package to be formed.

It will be seen from the foregoing that the rolls have a
double stop action for each cycle of the crank, the first
stop being when the one revolution clutch completes its
revolution and the pawl reaches the point 74 and the
second stop being when the pawl reaches the point 20
degrees beyond point 74. ‘

I provide the double stop action in order to give a
period of “dwell” (1) when the package is being evacu-
ated and (2) when the transverse or cross seal is being
completed. T believe this to be the preferable method
to follow for forming an evacuated package for it takes
a brief interval of time before the effective evacuation is
completed and it is also desirable that there be a brief
interval of time or period of “dwell” when the transverse
seal is being formed in order to.insure proper heating
of the packaged material at the point where the trans-
verse seal is formed by the cross seal members 36, It

should be pointed out, however, that it is not essential that g
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there be a period of “dwell” when the transverse seal is
being completed.

It should further be pointed out that it is not necessary
that the product to be packaged be delivered between the
strips of packaging material during the period of dwell
when the transverse seal is being completed and in fact
it may be desirable if the product to be packaged is a
liquid or in granular or pellet form, that it be delivered
when the packaging material is moving during the period
when the side scals are being formed.

The driven shaft 72 also carries a sprocket 80 driv-
ingly connected by chain 81 to a sprocket 82 on the cam
shaft 83. The cam shaft 83 carries a cam 84 for actu-
ating a switch 85 which is electrically connected to a timer
86 of known type including a timer mechanism with con-
tacts under control of the time setting of the timer and
a momentary contact controlled by the switch 85 for
activating the timer.

In the position shown in Figure 5 the switch roller
is riding on the high or dwell surface 87 of the cam 84
and the switch is open. 1t is pointed out that the low
surface 88 of the cam is so located that the switch 85
closes when the pawl 61 of the ratchet drive D has moved
approximately 20% of its up or driving stroke. Thus
the clutch 70 in rotating to the position shown in Figs.
1 to 4 inclusive had closed the switch 85 to actuate the
momentary contact of the timer 86 which in turn started
the timer in motion for its pre-set time interval. Starting
of the timer de-energizes the solenoid 55 to move the
nozzle ‘M to its down position and to close the vacuum
control switch 95 and open the clutch latch control switch
96. Closing of the switch 95 opens the vacuum control
valve 53 and opening of the switch 96 moves the clutch
latch 76 to its stop position.

In this instance the time interval is set to operate the
timer contacts to cause energization of the nozzle sole-
noid 55 a predetermined number of seconds after the
clutch 70 has complete its revolution.

In Figs. 1 to 4 the solenoid 55 is shown energized.
This solenoid is connected to the nozzle N by a link 20
and a lever 91 pivoted on the frame at 92. Thus with
the solenoid energized the short arm 93 of the lever 91
is pulled down and the long arm 94 moves up to raise
the nozzle from its down position shown in Figure 6
to its up position shown in Figs. 7-8 and 1 to 4. The
upper switch 95 for controlling the valve 53 of the
vacuum pump is associated with the short arm 93 of the
fever 91 and the lower switch 96 for controlling the
clutch 79 is associated with a lug 97 on the link 90.
When the solenoid 55 is energized the arm 93 leaves
the upper switch 95 to open the switch to de-energize
the vacuum valve solenoid 54 and close the vacuum valve
53 thus cutting off the suction connection to the nozzle
N. Next as the arm 93 moves downwardly the lug
87 of the link 90 engages the roller of the clutch control
switch 96 to close it. Closing of this switch energizes
the solenoid 77 which is connected by link 98 to the
clutch stop latch 76 and moves the stop latch clear of
the stop pin 99 of the clutch 70 to permit the clutch to
In Figs. 3 and 5 the latch is shown so released
and the clutch is ready to start rotating.

As has been pointed out above the clutch is so co-
related to the ratchet drive mechanism D that in the first
portion of the clutch rotation the pawl moves through 20
degrees of its up or driving stroke before it starts on its
down or idle stroke. In moving this 20 degrees the rolls
R and R’ are rotated to the position shown in Figure 8
in which the final portion of the -cross seal is made.
This provides a crimped cross seal across the entire
width of the package of such extent that when a com-
pleted package is cut off a top seal is provided for that
package and a bottom seal is provided for the next
package. The cut should be made somewhat above the
sealed slot 100 as shown in Figs. 1 and 12.

It is to be observed that since the time interval of the
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timer 86 has been set to Operate the timer contacts a
predetermined number of seconds after the: clitch has
completed its revolution there will bé &4 dwell of thé rolls
with the nozzle N in down position and with the suction
on to provide ample time for creating a vacuum in the
package. In drawing the vacuum, thé &xterior atmos-
pheric pressure presses the packaging material closely
around the nozzle as shown in Figs. 6 and 11 and in so
doing the material 4t the slot is pre-stretched fo the
shape of the nozzle so that when the nozzle i§ withdrawn
the material tends to take its original flat shape which
in addition to the atmospheric pressure acting on the
material and the tackiness of the material ensures a tight
seal of the slot. ‘

In Figure 13° a miodification is illustrated in which
silicon sponge rubber inserts 102 are provided in the
grooves 47 to further. aid in forming the material around
the nozzle to provide a tight seal.

It will be seen from the foregoing that Because of the
particular disposition of the vacuum, controlling §witch
5 and the cluich latch controlling switch 96 to. the sole-
noid controlled lever 91 a particuldr and important se-
quence of nozzle withdrawal, vacuum shuf off and clutch
release is maintained, namely after initiation of the noz-
zle withdrawal movement by the timer controlled sole-
noid 55, the switch $5 closes to shut off the vacuum and
when the nozzle actuating lever 91 reaches the end of
its nozzle lifting movement the clutch 70 is released. to
start rotation of the rolls R and R’. During the with-
drawal movement of the nozzle outside atmospheric pres-
sure acts on the material surrounding the nozzle to
bring it together under the tip of the nozzle to seal the
slot in a follow up action so that by the time the nozzle
has reached the up position shown in. Figure 7 the slot
is fully sealed as shown in that figure. Since the. clutch
is not released until after the nozzle is withdrawn to
its. up position it is impossible for the nozzle to be pinched
between the rolls when they rotate to their second stop
position as will be clearly seen from inspection of Fig-
ure 8. :

After the clutch has been tripped in the above manner
the pawl moves in its driving direction through 20 de-
grees as above mentioned to similarly rotate the rolls
to position to complete the cross seal and. then. the rolls
dwell until the pawl has completed. its return stroke and
picked up the next tooth of the ratchet wheel 60. Dur-
ing this period of dwell the index feed plate.20 is rotated
to deliver the next article into the chute 22 where it
rests on the tapering runs 103—103 of the packaging
material P. ]

As rotation of the crank continues the pawl starts its
upward or drive stroke and when it has moved through
approximately 20% of the upstroke the low portion 88
of the cam 84 causes the switch 85 to close and start
the timer. As pointed out above, starting of the timer
de-energizes the solenoid 55 which through means of
the link 90 and lever 91 causes the nozzle N to move
dewnwardly into the package being formed to the po-
sition shown in Figire 9. When the solenoid is de-
energized the link 99 in its upward movement causes the
switch 96 to open thus de-energizing the solenoid 77 and
moving the stop latch 76 into the path of the clutch pin
99. Also the short arm 93 of the lever 91 moves up-
wardly into contact with the roller of thé switch 95
to close it. Closing of this switch energizes the. éléctro-
magnet 54 to open the control valve 53 of the vacuum
pump V thus establishing suction in the hos¢ 59 leading
to the nozzle and drawing a vacuum in the package.  As
this is taking place the rolls R and R’ ¢ontinue to rotdte
until the stop pin 99 of the cluich engages the stop. latch
to siop rotation of the rolls in the position shown in
Figs. 1 to 4 inclusive. This completes a cycle of opera-
tion and after the timer has run for its pres=set length
of time the solenoid 55 is again energized to repeat the
cyecle,
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The schematic diagram of Figure 14 indicates the
timer trip switch 85 for the timer relay, the timer ¢on-
tacts for the nozzle solenoid 55, the clutch switch 96
for the clutch solenoid 77 and the vacuum valve switch
95 for the vacuum valve solenoid 54.

By referring to Figure 12 it will be seen that the
package is completely sealed around the edges and that
with' the air removed the packaging material fits the
article snugly.

Insofar as the method of forming the evacuated pack-
age is concerned, it is not necessary that the movement
of the packaging material be brought to a stop when
the- article to be packaged is delivered between the op-
posed strips of packaging material or when the cross seal
is Being formed. It is likewise unnecessary to stop the
movement of the packaging material when the package
is being evacuated, although in order to insure the most
complete evacuation possible, a stoppage or at least a
slowing down of movement of the packaging material at
that time is preferable. The term “interrupting” move-
ment of the material as used in the claims con-
templated such a stoppage or slowing down of movement.

Although I have illustrated my invention as applied
to an apparatus wherein there is but a single pair of rolls
for forming the side seals and the end seals, it should
Be pointed out that side seals of strips of packaging ma-
terial could be formed by separate rolls in advance of
the rolls for forming the cross seals and my invention is
not limited to an arrangement wherein there is but a
single pair of rolls forming both the side and cross seals.

I claim: .

1. A system for forming, filling, exhausting and seal-
ing packages of flexible material comprising  opposed
sealing rolls between which opposed strips of packaging
thaterial ‘are fed and formed into packages, said rolls
havinig axially spaced opposed circular surfaces for form-
ing edge seals for the packages and circumferentially
spaced opposed cross members for forming cross seals
for the packages each cross member of a pair having a
groove in a part of the surface thereof opposed to a like
groove in the opposed cross member, a nozzle connected
to-a source of vacnum and adapted to project into said
grooves, driving mechanism for said rolls and mechanism
for controlling tlie operation of the rolls and of the nozzle
including means providing a period of dwell for the
rolls when the grooves of a pair of cross seal members
are opposed and for thereafter causing said rolls to re-
stime movement to complete formation of the cross seal
and means operating to project said nozzle into the
package in the region of said grooves and to withdraw
it during said period of dwell, to evacuate the package.

2. A system according to claim 1 wherein the mech-

- anism for controlling the operation of the rolls includes

55

60

70

means providing for a second period of dwell of said
rolls during the completion of formation of the cross seal.

3.- A system for forming, filling, exhausting and seal-
ing packages of flexible material comprising opposed
sealing rolls between which opposed strips of packaging
material are fed and formed into packages, said rolls
having axially spaced opposed circular surfaces for form-
ing edge seals ‘for the packages and circumferentially
spaced opposed cross members for forming cross seals
for the packages, at least one cross member of a pair
having a groove in a part of the surface thereof, a nozzle
connected to a source of vacuum and adapted to project
into said groove, driving mechanism for said roils and
mechanism for controlling the operation of said roils and
of the nozzle including means providing a period of dwell
for the rolls when the cross seal members are opposed

" and thereafter causing said rolls to resume movement to’

complete formation of the cross seal and means operating
to project said nozzle into the package in the region of
said grooves and to withdraw it during said period of

dwell, to evacuate the package.
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4. A system according to claim 3 wherein the mech-

anism for controlling the operation of the rolls includes.

means providing for a second period of dwell of said
rolls during the completion of formation of the cross
seal,

5. A system for forming, filling, exhausting and seal-
ing packages of flexible material comprising opposed
sealing rolls between which opposed strips of packaging
material are fed and formed into packages, said rolls
having axially spaced opposed circular surfaces for form-
ing edge seals for- the packages and circumferentially
spaced opposed cross members for forming cross seals
for the packages, at least one cross member of a pair
having a groove in a part of the surface thereof, a nozzle
connected to a source of vacuum and adapted to project
into said groove, driving mechanism for said rolls and
mechanism for controlling the operation of said rolls
and of the nozzle including a clutch for the driving mech-
anism and a timer controlling operation of said clutch
to provide a period of dwell for the rolls when the cross
seal members are opposed and thereafter cause said
rolls to resume movement to complete formation of the
cross seal, and means controlled by said timer to project
said nozzle into the package in the region of said grooves
and to withdraw it during said peried of dwell, to evacu-
ate the package.

6. A system for forming, filling, exhausting and seal-
ing packages of flexible material comprising opposed
sealing rolls between which opposed strips of packaging
material are fed and formed into packages, said rolls
having axially spaced opposed circular surfaces for form-
ing edge seals for the packages and circumferentially
spaced opposed cross members for forming cross seals
for the packages, at least one cross member of a pair
having a groove in a part of the surface thereof, a nozzle
connected to a source of vactum and adapted to project
into said groove, driving mechanism for said rolls and
mechanism for controlling the operation of said rolls
and of the nozzle including a clutch for the driving mech-
anism and a timer controlling operation of said clutch to
provide a pericd of dwell for the rolls when the cross seal
members are opposed and thereafter cause said rolls to
resume movement to complete formation of the cross
seal, means controlled by said timer to project said nozzle
into the package in the region of said grooves and to
withdraw it therefrom during said period of dwell, a
normally closed valve for said vacuum nozzle and means
controlled by said timer to open said valve during said
period of dwell.

7. A system according to claim 5 wherein the driving
mechanism for the rolls includes means providing a sec-
ond period of dwell for the rolls during completion of
the cross seal.

8. A system according to claim 6 wherein the driving
mechanism for the rolls includes means providing a
second period of dwell for the rolls during completion of
the cross seal.

9. A system for forming, filling, exhausting and seal-
ing packages of flexible material comprising opposed
sealing roils between which opposed strips of packaging
material are fed and formed into packages, said rolls
having axially spaced opposed circular surfaces for form-
ing edge seals for the packages and circumferentially
spaced opposed cross members for forming cross seals
for the packages each cross member of a pair having a
groove in a part of the surface thereof opposed to a like
groove in the opposed cross member, resilient inserts in
said grooves, a nozzle connected to a source of vacuum
and adapted to project into the package in the region of
said grooves, driving means for the rolls and means op-
erating to project said nozzle into the package in the
region of said grooves and to withdraw it during the for-
mation of the cross seals, the said resilient inserts press-
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8
ing the strips together in the region of said grooves as
the nozzle is withdrawn,

10. A system according to claim 9 wherein the driving
mechanism for the rolls is controlled to provide a period
of dwell for the the rolls when the grooves of a pair of
cross seal members are opposed.

11. A system for forming, filling, exhausting and seal-
ing packages of flexible material comprising opposed seal-
ing rolls between which opposed strips of packaging ma-
tevial are fed and formed into packages, said rolls having
axially spaced opposed circular surfaces for forming edge
seals for the packages and circumferentially spaced op-
posed cross members for forming cross seals for the
packages, at least one cross member of a pair having a
groove in a part of the surface thereof, and resilient insert
in said groove, a nozzle connected to a source of vacuum
and adapted to project into the package in the region of
said groove, driving mechanism for the roils and means
operating to project said nozzle into the package in the
region of said groove and to withdraw it during formation
of the cross seal, the said resilient insert pressing the
strips together in the region of said groove as the nozzle
is withdrawn. .

12. A system according to claim 1 wherein the grooves
have resilient inserts adapted to press the strips together
as the nozzle is withdrawn.

13. A system according to claim 3 wherein the groove
has a resilient insert adapted to press one of the strips
against the other as the nozzle is withdrawn.

14. In a method of forming, filling and sealing suc- -
cessive packages from opposed strips of packaging mate-
rial and exhausting the package through a vacuum nozzle,
the method which comprises passing said strips between
opposed sealing rolls to form edge seals and a first end
seal for a package, introducing the material to be pack-
aged, forming a portion of the other end seal of the
package leaving an unsealed passage of limited area there-
in in the region of said nozzle, exhausting the package
through said passage by said nozzle and thereafter passing
the said strips further between said rolls to clese said
passage and complete formation of said other end secal
and to form a first end seal for the succeeding package.

15. In a method of forming, filling and sealing succes-
sive packages from opposed strips of packaging material
and exhausting the package through a vacuum nozzle, the
method which comprises passing said strips between op-
posed sealing rolls to form edge seals and a first end
seal for a package, introducing the material to be pack-
aged, forming a portion of the other end seal of the
package leaving a passage of limited area therein in the
region of said nozzle, exhausting the package through
said passage by said nozzle, withdrawing said nozzle while
continuing to apply suction, and thereafter passing the
said strips further between said rolls to close said passage
and complete formation of said other end seal and to
form a first end seal for the succeeding package.

16. In a method of forming, filling and sealing suc-
cessive packages from opposed strips of packaging ma-
terial and exhausting the package through a vacuum noz-
zle, the method which comprises passing said strips be-
tween opposed sealing rolls to form edge seals and a first
end seal for a package, introducing the material to be
packaged, forming a portion of the other end seal of the
package leaving a passage of limited area therein in the
region of said nozzle, interrupting movement of said strips,
exhausting the package through said passage by said noz-
zle while movement of the strips is interrupted and there-
after passing said strips further between said rolls to
close said passage and complete the formation of the
other end seal and to form a first end seal for the suc-
ceeding package. .

17. In a method of forming, filling and sealing suc-
cessive packages from opposed strips of packaging ma-

- terial and exhausting the package through a vacuum noz-
75 zle, the method which comprises passing said strips be-
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tween opposed sealing rolls to form edge seals and a first
end seal for a package, introducing the material to be
packaged, forming a portion of the other end seal of the
package leaving a passage of limited area therein in the
region of said nozzle, interrupting movement of said strips
and exhausting the package through said passage by said
nozzle while movement of the strips is interrupted and
thereafter withdrawing said nozzle from the package and
passing said strips further between said rolls to close said
passage and complete formation of said other end seal and
to form a first end seal for the succeeding package.

18. In a method of forming, filling and sealing suc-
cessive packages from opposed strips of packaging ma-
terial and exhausting the package through a vacuum noz-
zle, the method which comprises passing said strips be-
tween opposed sealing rolls to form edge seals and a
first end seal for a package, introducing the material to
be packaged, forming a portion of the other end seal of
the package leaving an unsealed passage of limited area
therein in the region of said nozzle, exhausting the pack-
age through said passage by said nozzle and thereafter
withdrawing said nozzle and pressing the strips together
in the region of said passage as the nozzle is withdrawn,
completing formation of the other end seal and forming
a first end seal for the succeeding package.

19. In a method of forming, filling and sealing suc-
cessive packages from opposed strips of packaging ma-
terial and exhausting the package through a vacuum noz-
zle, the method which comprises passing said strips
between opposed sealing rolls to form edge seals and a first
end seal for a package, introducing the material to be
packaged, forming a portion of the other end seal of the
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package leaving a passage of limited area therein in the
region of said nozzle, exhausting the package through said
passage by said nozzle, withdrawing said nozzle and press-
ing said strips together in the area of the passage while
continuing to apply suction and thereafter passing the
said strips further between said rolls to complete the
closing of said passage and formation of the other end
seal and to form a first end seal for the succeeding
package.

20. In a method of forming, filling and sealing suc-
cessive packages from opposed strips of packaging ma-
terial and exhausting the package through a vacuzm noz-
zle, the method which comprises passing said strips be-
tween opposed sealing rolls to form edge seals and a first
end seal for a package, introducing the material to be
packaged, forming a portion of the other end seal of the
package leaving a passage of limited area therein in the
region of said nozzle, interrupting movement of said strips,
exhausting the package through said passage by said noz-
zle while movement of the strips is interrupted and there-
after withdrawing said nozzle and pressing the strips to-
gether in the region of said passage as the nozzle is
withdrawn, completing formation of the other end seal
and forming a first end seal for the succeeding package.
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