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CONTINUOUS WACUUMPACKAGENG MACHINE 
Reid A. Mahafy, Cedar Grove, John G. Rote, Jr. Orange, 
William E. Young Monmouth Beach, and George S. 
Pi Monico, Waldwick, N.J., assignors to Standard Packing Corporation, New York, N.Y., a corporation of Virginia 

Application April 16, 1957, Serial No. 653,084 
36 Claims. (C. 53-12) 

This invention relates to a continuous vacuum pack aging machine. 
Commercially successful prior art vacuum packaging 

machines using flexible packaging material have required 
the manufacture of bags or other containers, the manual 
insertion of the product to be packaged, and the manual 
placement of the unclosed package in the vacuumizing 
and heat sealing machine. Attempts to provide a con 
tinuous machine have not been fully successful in a com 
mercial sense prior to the present invention. 

Flexible vacuum packaging materials are well known 
today and practically always of the transparent heat seal 
able type which is, of course, impervious to the passage 
of air or other gases and liquids or moisture. These ma 
terials are obtainable in the form of webs coiled into 
large rolls. 
One of the objects of the present invention is to pro 

vide a machine to which the packaged commodity may 
be fed and which will make use of such rolled webs of 
material to build containers about the commodity, evacu 
ate the containers and heat seal the containers, whereby 
to produce a plurality of packages. It is, of course, de 
sirable to do this without requiring the use of manual 
operations and in some instances it may be desirable to 
gas the packages with nitrogen or other gases as has be 
come common in this art. The present invention achieves 
these desirable requisites. Furthermore, coupled with 
the stated object are the ancillary objects of providing a 
machine which is reliable, which can stand up under con 
tinuous commercial operations and, of course, which 
produces commercially satisfactory packages. 
The above and other objects will become apparent from 

the following description of specific examples of the new 
machine as illustrated by the accompanying drawings in 
which: 

Fig. 1 is a perspective view of the complete machine; 
Fig. 2 is an elevation showing the side of the machine 

where the operator normally stands; 
Fig. 3 is a top view of Fig. 2; 
Fig. 4 is a horizontal section taken on the line 4-4 

in Fig. 2; 
Fig. 5 is a vertical section taken on the line 5-5 in 

Fig. 3; 
Fig. 6 is a view which is partly in section and partly 

in elevation and taken on the line 6-6 in Fig. 5; 
Fig. 7 is a vertical section taken on the line 7-7 in 

Fig. 5; 
Fig. 8 is a vertical section taken on the line 8-8 in 

Fig. 3; 
Fig. 9 is a top view of Fig. 8: 
Fig. 10 is a vertical section taken on a plane longitudi 

nal with respect to the machine and showing the feeding 
of the vacuum formed web to the drum; 

Fig. 11 is a cross section taken on the line 11-11 in 
Fig. 10; 

Fig. 12 is a cross section taken on the line 12-12 in 
Fig. 10; 
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Fig. 13 is a cross section taken on the line 13-13 in 

Fig. 10; 
Fig. 14 is a side view showing the upper portion of 

the drum partly in elevation and partly in vertical sec 
tion taken on a plane longitudinal with respect to the 
machine and transverse with respect to the drum; 

Fig. 15 is a vertical section taken on the line 15-15 
in Fig. 14; 

Fig. 16 is a top view of Fig. 14 with portions broken 
away to expose the details; 

Fig. 17 is a detail view showing one of the mountings 
for the radiant heater; 

Fig. 18 is a vertical section taken on the line 18-18 
in Fig. 3; 

Fig. 19 is a top view of Fig. 18 with portions broken 
away to expose the construction; 

Fig. 20, is a vertical section taken on the line 20-20 
in Fig. 18; 

Fig. 21 is a view generally similar to Fig. 18 but show 
ing a modification of the radiant heating arrangement 
in mounting; 

Fig. 22 is a top view of Fig. 21 with portions broken 
away; 

Fig. 23 is a vertical section taken on the line 23-23 
in Fig. 21; 

Fig. 24 is a section taken on the line 24-24 in Fig. 5 
on a plane which is radial with respect to the drum; 

Fig. 25 is a horizontal section taken on the line 25-25 
in Fig. 5 and with the major portion of the drum and 
its details omitted to clarify this showing; 

Fig. 26 shows a modified arrangement applicable in 
location to the right-hand end of the drum when looking 
at Fig. 6, for example; 

Fig. 27 is a side view of Fig. 26; 
Fig. 28 is a view taken on the line 28-28 in Fig. 27; 
Fig. 29 is a view taken on the line 29-29 in Fig. 27 

but looking in the opposite direction; 
Fig. 30 is a cross section taken on the line 30-30 in 

Fig. 5; 
Fig. 31 is a view looking directly towards two of the 

pockets of the drum, as in Fig. 16, but with the cover 
web heat sealed on top of the vacuum formed web ex 
cepting for the gas passages; 

Fig. 32 is a side view showing the package at the 
stage indicated by Fig. 31 and as the package would ap 
pear if removed from the pocket at that time; 

Fig. 33 is an enlarged view showing the side of the 
evacuating head illustrated by Fig. 5 on a smaller scale; 

Fig. 34 is a cross section taken on the line 34-34 in 
Fig. 33; 

Fig. 35 is a view taken on the line 35-35 in Fig. 33; 
Fig. 36 is a cross section taken on the line 36-36 

in Fig. 35; 
Fig. 37 is a view taken on a vertical plane at the exit 

station of the drum showing details which operate to 
remove the finished packages from the drum; 

Fig. 38 is a partly cross sectioned view taken on the 
line 38-38 in Fig. 37; As 

Fig. 39 is a cross section taken on the line 39-39 in 
Fig. 25 and showing certain portions cut at the top 
of the view shown by Fig. 25; 

Fig. 40 is a vertical section taken on the line 40-40 
in Fig. 3 and showing the end of the feeding conveyor 
located adjacent to the machine; 

Fig. 41 is a continuation of Fig. 40 and illustrates the 
end of the conveyor remote from the machine; 

Fig. 42 is a top view looking down on the top portion 
of the conveyor about at the location shown by Fig. 40 
and including parts in horizontal cross section on a lower 
level and which provide the drive for the conveyor; 

Fig. 43 is mainly an elevation of a modification ap 
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plication to the portion of the machine shown by Fig. 5 
and which is located adjacent to the portion of the drum 
to which the cover web feeds; and 

Fig. 44 is a view taken on the line 44-44 in Fig. 43. 
In the above described drawings it is to be understood 

that in the interest of a more understandable disclosure 
the strict rules of mechanical drafting have not been 
followed. The lines on which the various views are 
taken are located in the manner believed to provide the 
easiest understanding. . 

Referring first to Fig. 1, the machine itself is built 
with inside frames 1 and is provided with a feeding 
conveyor 2 on which are arranged in rows the products 
to be packaged. These products may be of any type 
but ordinarily the machine was developed specifically for 
the purpose of packaging food products such as luncheon 
meats, cheese and other perishable products which can 
be merchandised more advantageously when protected 
from the atmosphere. At the other end of the machine, 
opposite to the conveyor 2, the machine mounts a roll 
of thermo-plastic web 3 which feeds into that machine 
and to a vacuum forming drum 4 which vacuum forms 
the web 3 into double rows of transversely inter-regis 
tered pockets surrounded by flange portions. At the 
entering end of the machine, where the conveyor 2 is 
located, a roll of web 5 is located, this roll having a 
width permitting it to be superimposed over the flanges 
of the vacuum formed pockets so as to provide an en 
closure, the interfaces of the webs 3 and 5 being heat 
sealable in character. 
The web 5 feeds upwardly to the exit end of the con 

veyor 2 where the products are transferred to the web 
5, the latter then travelling downwardly over a support 
ing structure 6 to the lower portion of the drum 4 where 
the vacuum formed pockets, now upside down or in 
verted, are fitted over the products. Going now to Fig. 
5, the superimposed webs with the product enclosed be 
tween them are next sealed together around the periph 
eries of the pockets, excepting for small passageway 
areas, by a heat sealing unit 7. The now partly com 
pleted packages continue under the drum 4 to an evacuat 
ing and final heat sealing head 8. If desired, the pack 
ages may be gassed while in this head 8 subsequent to 
the evacuation and prior to the heat sealing. 

Appropriately arranged knives sever the packages to 
form individual packages which fall down a chute 9 to 
a conveyor 10 which carries them away from the ma 
chine. 

It can be seen that this is a fully automatic machine. 
The various drawings show the machine in both an orig 
inal and a modified form in certain instances. For 
example, it can be seen that the side view of the ma 
chine in Fig. 2, and the top view of Fig. 3, differ in de 
tails from the showing of Fig. 1, this being because these 
later figures show the modified form. The principles 
and general construction are the same in all instances 
excepting where specifically noted hereinafter. 

In the original version of the machine the web 3, as 
shown by Figs. 8 and 9 feeds to a powered capstan 11 
which through gearing 12, a chain and sprocket drive 
13, shown in Fig. 5, a variable speed gear box 14, and 
chain and sprocket drive 15, is driven by the motor 16 
which powers all of the mechanical parts of the ma 
chine. The gear ratio of the unit 14 is controlled by 
rotation of a shaft 17 which by a chain and sprocket 
drive 18 is located by a reversing motor 19. The drum 
4 has a large radius gear 20, shown by Fig. 14, secured 
to one end and engaged by a pinion 21 which is con 
nected with a sprocket chain drive system 15 by a branch 
ing sprocket chain drive 15a. 
Now it can be seen that the drum 4 and the capstan 

11 are geared together with their peripheral or surface 
speeds substantially the same but capable of slight vari 
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ation by operation of the motor 19 to change the gear 
ratio of the unit 14. This motor 19 is controlled through 
electronic equipment (not shown) by an electric eye 
device 22. This device is of the type, commercially 
available, which casts a light against the web and catches 
a reflection and, through the equipment provided for 
such a device provides a control for the motor 19 which 
works in such a manner, that, by changing the ratio of 
the variable speed unit 14, the relative surface speeds be 
tween the capstan 11 and the drum 4 are varied so as 
to elastically stretch more or less the web. 
The above is used when the web carries printed mat 

ter which should appear properly registered in the pock 
et-like containers subsequently formed. In operation the 
span of web between the capstan and the drum is al 
ways elastically stretched to a slight degree, the tension 
either being relieved or increased as required to main 
tain registration. The electric eye device 22 is cued by 
the printed matter so that exact registration is main 
tained continuously at the pockets. 

Because the web 3 is thermo-plastic in nature the de 
scribed registration control is facilitated by drawing the 
web 3 over the smooth surface of a heater 23. This is 
not absolutely necessary and may be dispensed with in 
case it is not needed. 
The tension span of web feeds under a roller 24 and 

tangentially the periphery of the drum. As shown by 
Fig. 10 the drum's periphery, made of many flat sides 
because of the pockets described hereinafter, carries 
around each of its edge portion a series of web edge 
clamps 25 which move radially with respect to the drum 
so as to open and close on the latter's periphery. These 
clamps are arranged as transverse pairs of mutually 
aligned clamps and their inner surfaces 26 decline or 
angle downwardly to the surface of the drum. The 
clamps of each pair are transversely spaced a distance 
slightly less than the width of the web 3 and when the 
latter first meets the drum it overlies the clamps' de 
clining surfaces 26. As the drum continues to rotate 
with the clamps open the web rides down the declining 
surfaces 26, as is shown in Fig. 11, until its edge por 
tions unbend and flatten beneath the clamps as shown 
in Fig. 12. 

In the drawings tuckers 27 are shown in the form of 
arms located to engage the web shortly after the latter 
first engages the clamps. The tuckers 27 are spaced 
so as to be straddled by the clamps 25 and the tuckers 
may have upwardly extending fingers 27a shaped to clear 
the clamps 25 as the latter rotate while pressing the web 
flatly so as to tuck it beneath the clamps. These tuckers 
may be made of spring metal so that they can ride up 
and down over the flat segments of the drum's periphery. 
During this tucking action the clamps are, of course, 
open. 

After the web is flattened outwardly beneath the clamps 
the latter close and clamp the web edge portions, on 
both sides of the web, firmly against the periphery of 
the drum so as to lock the web against lateral contrac 
tion of its edge portions during the vacuum forming phase 
which follows. 
The details of the drum construction may be under 

stood best by reference to Figs. 5, 6, 7, 14 and 16. The 
drum itself has a hub 28 from which spokes 29 radiate 
to mount a rim 30 the outer periphery of which forms 
an annular series of flat segments 31 for mounting the 
various pockets or vacuum forming holes 32. These 
pockets are mounted in the drawings by screws 33. The 
exact location of the pockets is in each instance fixed by 
annular rings 34 fixed to the rim 30 and having exactly 
located saddles 35, each pocket 32 having a pair of pins 
36 which fit the saddles 35. The saddles 35 are radially 
deep enough to permit the screws 33 to pull the pockets 
squarely against the flat segments 31. The described 
pockets in each instance form a pair of pockets or molds, 
the mold cavities being shown at 37. Each mold also 
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provides a peripheral flange portion 38 surrounding each 
of the mold cavities and extending laterally beneath the 
previously described clamps 25, this flange surface carry 
ing a layer of elastically deformable material 39 such 
as gasket rubber. The web 3, of course, feeds on top 
of this rubber 39 surrounding each pocket and is clamped 
to this gasket member by the clamps. 

Actuation of the clamps 25 is effected by reason of 
the clamps 25 having inwardly radiating push rods 40 
which are strongly biased inwardly by compression springs 
41 and equipped with cam followers 42 on their inner 
ends. The clamps have pins 43 riding in holes 44 formed 
through the clamps so as to prevent rotation of the latter, 
the pins 43 being secured to the pockets by being force 
fitted in holes 45 formed in the latter. 
The push rods 40 are pushed outwardly when, in each 

instance, its cam follower 42 rides over and is pushed 
outwardly by a cam 46 which is mounted by a bracket 
47 secured to the machine's side frames . The clamps 
at both ends of the drum have these push rods and there 
is one cam 46 and bracket 47 for each series of clamps. 
As can be seen from Fig. 5, each cam 46 is oriented so 
that the clamps are pushed open when the completed 
packages are removed, the end of each cam 46 being 
located so that the clamps close when the web 3 flattens 
fully as shown in Fig. 12, whereby to effect the clamp 
ing action illustrated by Fig. 13. 
As shown by Fig. 7 the hub 28 is hollow to provide a 

rotating manifold 48. The hub 28 is fastened to an axle 
49 which is journaled in bearings 50 mounted in the 
side frames 1. The axle 49 has a passage 51 which con 
nects the manifold 48 to a rotary union 52 which con 
nects with the source of vacuum. The manifold 48 con 
nects through a plurality of conduits 53 with a plurality 
of valves 54, there being one valve for each of the pre 
viously described pockets. Each valve 54 is of the nor 
mally closed type and through each valve 54 the various 
conduits 53 connect by way of passages 55 with the 
various pockets. In each instance the passages 55 con 
nect with a depression 55a in the bottom of each pocket 
and which includes a central annular section SSb and a 
plurality of radiating arms 55c extending to each corner 
of each pocket. It can be seen that whenever any valve 
54 is actuated the pair of pockets associated therewith 
have a vacuum through its bottom. Each valve 54 has 
a spring closed valve head 54a which may be pushed 
open by a valve stem 54b which extends into an opening 
54c formed in the end of the casing of the valve 54 
which is mounted by the rim 30 of the drum. The open 
ing 54c faces axially with respect to the drum so that 
the end of each valve stem 54b may be reached by a 
pusher operating through the opening 54c in each in 
Stance. 
The control of the vacuum for each pair of pockets 

is associated with the structure used in conjunction with 
the heating of the web 3 required to plasticize it. 

This structure includes a layer of arms 56 journaled 
by bearings 57 on the axle. 49 so as to be rotatively free 
with respect to the latter. These arms 56 are joined 
together at their upper ends by an upper cross construc 
tion 58 and a lower cross construction 59. The lower 
portions of the arms 56 connect through links 60 to a 
set of rocker arms 61 which are rocked or oscillated by 
being connected with an arm 62 which is actuated by 
a cam 63. This cam 63 is mounted on a cam shaft 64 
connected with the chain and sprocket drive 15 pre 
viously described. The contour of the cam 63 is such 
as to cause the arms 56 to swing through an arc counter 
to the rotation of the drum very rapidly whereupon the 
arms move in the direction of the drum at the same rota 
tive speed as the latter. If desired, the arms may be 
positively locked to the drum during the phase when 
the arms are rotating therein, whereby to effect exact synchronization. 

With the above understood, the upper cross construc 
tion 58, tying the upper ends of the oscillating arms S6 
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6 
together, is shown by all except the modification figures 
as comprising a thermal radiation mask. This is shown 
in detail at 65 in Figs. 5 through 7. This mask 6S is 
shown as comprising the cross construction 58 also. The 
function of this mask is to provide masking portions 
over the previously described flange surfaces of the pock 
ets so that the thermoplastic web 3 is not heated at these 
locations while receiving full radiant heat at its portions 
which must be drawn into the pockets. . . 
The radiant means as shown by Figs. 17 through 20 as 

comprising a bank of tubular infra-red radiators of the 
electric resistance type. These comprise transparent 
tubes 66 having terminal ends 67 releasably secured in 
terminal clamps 68 by clamping screw members 69. The 
terminal clamps 68 are mounted, one for each tubular 
heater, by curved mounting bars 70 secured by suitable 
brackets 71 to the side frames 1 of the machine. The 
brackets 71 are preferably mounted by a connection 72 
permitting radial adjustment of the bars 70 with respect 
to the drum, whereby to permit adjustment of the heat 
ing of the web. The common bus wires 73 required for 
the terminal clamps 68 and each end of each tubular 
heater, may be secured by clips 74 to the insulating mem 
ber 75 through which the parts 68 connect with the 
curved bar 70. 
The number of tubular heaters 60 used depends on the 

thermo-plastic properties of the web 3. Radial adjust 
ment of the bank of tubular heaters, of course, permits 
some adjustment. As the drum rotates the web under 
this bank of heaters the web is plasticized excepting for 
those portions protected by the mask 65. This mask, of 
course, does not function all of the time so all portions 
of the web are heated to some extent so that there are 
no abrupt temperature differences, but because the mask 
is effective during most of the travel of the web beneath 
the radiant heater, the web portions overlying the flanges 
are not actually plasticized to any extent. 

Referring now to the modification of the heating means, 
shown by Figs. 21 through 23, it can be seen that here 
the arms 56 mount the radiant heating means and that the 
mask of the original form is eliminated. 
More specifically, the tubular radiant heaters 66a are 

positioned by the terminal clip members generally shown 
at 68a in slots 76 formed in the side arms 70a which are 
in this instance linear and, as just indicated, secured to 
the arms 56. The cross construction 58 is in the form 
of a frame 77 which includes the parts 70a. The slots 
76 permit adjustment of the various tubular heaters 66a 
with respect to the circumference of the drum. In addi 
tion to the transverse tubular heaters 66a this form uses 
tubular heaters 66b arranged at right angles and mounted 
by bars 70b which also have slots 78 permitting their 
adjustment which is, however, in this instance transverse 
with respect to the drum. 
With this modified arrangement it becomes possible to 

arrange the crisscross radiant heaters in various patterns 
so as to concentrate the radiate heat in practically any 
manner indicated as desirable by the manner in which the 
web draws during the vacuum forming. For example, 
experience has shown that in some instances it is desir 
able to actually apply more heat to the web portions over 
lying the flanges of the pockets because although these 
portions are not vacuum formed this extra heating appears 
to reduce wrinkling tendencies throughout the areas which 
are subsequently heat sealed to the cover web. 

In the interest of maintaining comfortable working con 
ditions throughout the machine this modified radiant 
heater is provided with a water-cooled reflector 79 which 
is mounted to the oscillating heater directly above the 
tubular heaters and provided with cooling water through 
flexible hoses 80. If desired, a stationary hood 81, de 
signed to permit the necessary oscillation of the parts 
beneath it, may be applied over the travelling path of 
the radiant heater assembly. This keeps down the light 
produced by the radiant heater and makes a neater looke 
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ing industrial design as can be seen by comparing Figs. 
2 and 3, which incorporate this modified form, with Fig. 
1 which uses the previously described heater construction. 
With the web 3 now clamped tightly to the flanges 

surrounding the pockets and with the web plasticized by 
the described heating, the vacuum is now drawn on the 
pockets. The various actions as to each pair of pock 
ets, of course, occurs at the various stations indicated 
about the periphery of the drum. It is to be noted that 
the web 3 is firmly held by the clamps 25 against trans 
verse movement and that longitudinally the web is an 
chored firmly by being wrapped tightly about the drum 
on the rubber covered surfaces because of the back ten 
sion exerted by the previously described capstan 11. In 
other words, just as in true vacuum forming the pe 
ripheral portion of the web around each pocket is firmly 
anchored. This is important because the peripheral flange 
formed in the web by the drawing of the pockets pro 
vides the surface which is heat sealed to the web 5. It 
must be free from wrinkles to provide a good hermetic 
seal permitting the production and maintenance of evac 
uated packages and positively retaining the gas in case 
the packages are gassed. 
The vacuum is drawn by operation of the valve stem 

54b of the valve 54. 
This operation is effected by a pusher 82 which as 

shown by Fig. 25 can be reciprocated inwardly to push 
the valve stem 54b of the valve 54. This requires the 
pusher 82 to travel with the rotating valve during the 
vacuum forming operation controlled by the particular 
one of the valves 54 thus actuated. Therefore, the pusher 
82 is slidingly mounted by an arm 83 which is fixed to 
one of the arms 56 which oscillate as previously de 
scribed. The pusher 82 is pushed forwardly at the re 
quired time by a rocker arm 84 which is also carried by 
the reciprocating arm 56, this rocker being rocked when 
pulled by a link 85, which swings to permit the recip 
rocation of the arm 56. This link 85 is in turn pulled by 
a stationary pivoted rocker arm 86 having its opposite 
end provided with a cam follower 87 which rides on a 
cam 88 fixed to the shaft 21a to which the pinion 21 is 
connected and which is rotated by the sprocket chain 
drive 15a previously described. It is to be noted that a 
tension spring 89 is arranged to bias the rocker arm 86 
in a direction causing the pusher 82 to push against each 
successive valve stem 54b, the cam 88 controliing the 
operation by moving the rocker arm 86 against the bias 
of this spring 89. In this way there is no chance for the 
pusher 82 to remain in its projected position during the 
time the arms 56 move rapidly counter to the rotating 
direction of the drum 4. Thus accidental breakage or 
jamming of the machine is positively prevented. The 
shaft 21a and the cam 88 and certain of the other parts 
may be enclosed by a housing 90 because as shown by 
Fig. 5 these parts are located at the operator's level. 

It is now apparent that at the proper time each pair of 
pockets is evacuated during a part of its rotary travel, 
the time period allowed being long enough to assure 
proper vacuum forming of the pockets therein. Because 
the valve actuating elements are carried by the arms 56 
and because of the contour of the cam 88 the valve stem 
54b of the valve 54 associated with that pair of pockets, 
remains actuated throughout this time interval, the cam 
88 positively withdrawing the pusher 82 at the end of 
this phase so that the drum can continue to rotate while 
the reciprocating structure returns for another stroke, 

It can be seen that this time interval is prolonged for 
a considerable time after the pusher 82 is retracted. The 
vacuum would be maintained indefinitely if it were not 
controlled by another means hereinafter described, 
With the above in mind, Fig. 24 shows that when the 

valve stem 54b is released that the atmospheric pressure 
would not only have access to the passage 55 but would 
also pop open the valve head 54a which is of the poppet 
type, However, the valve stem 54b, of each valve, is 
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equipped with a head 54d which acts as a piston receiv 
ing the atmospheric pressure and having on its inner side 
an annular valve seat 54e which seats against a rubber 
valve seat 54f. Thus the member 54d functions both as 
a valve head and as a piston receiving the atmospheric 
pressure, the piston area and the force of the spring 54g, 
which biases the head 54a closed, being related so that 
the member 54d is driven closed by the atmospheric 
pressure against the force of the spring 54g. The atmos 
pheric pressure continues to hold the valve head 54d 
closed while keeping the valve head 54a open so that the 
passage 55 remains in communication with the manifold 
48 even after the pusher 82 has ceased to operate. Thus 
the vacuum forming phase may be continued for as long 
as is desired. 

It is to be understood that much if not all of the 
vacuum forming is accomplished while the pusher 82 is 
effected and, in fact, probably during the very initial 
actuation of the valve 54. However, it is considered de 
sirable to continue the vacuum so as to make sure that 
each pocket drawn from the web 3 is held firmly in its 
mold cavity without any danger of its shifting about so 
as to possibly wrinkle the flange areas which must be 
heat sealed. Under some circumstances it may be de 
sirable to terminate the vacuum forming vacuum at an 
earlier time. 

Experience will prove that for each type and thick 
ness of web used and perhaps depending on the product 
packaged, the time interval during which the vacuum 
forming vacuum is maintained must be varied as required 
to produce optimum results. 

Because of the desirability in some instances of adjust 
ing the time during which the vacuum forming vacuum 
is maintained, the modification shown by Figs. 26, 27, 28 
and 29 was developed. In this form the valves 54 are 
eliminated with their attendant inflexibility. In this in 
stance each of the passages 55 for each pocket pair is 
connected to a hollow disk 91 so as to communicate with 
a plurality of axially extending openings 92. This disk 
91 forms one element of a rotary valve, the other ele 
ment 93 generally corresponding but being only 180° in 
extent. This element 93 has an arcuate port 94 which 
registers with the appropriate one of the openings 92, at 
the appropriate time to start the vacuum forming draw. 
This port 94 connects with the source of vacuum through 
a connection 52a, the disk 93 being stationary and it, 
therefore, being unnecessary to use anything other than 
a fixed connection. After the vacuum is drawn through 
any one of the openings 92 the vacuum is held there 
after by the flat face of the disk 93 which is stationary. 
The disk 91, of course, revolves with the drum. The 
length of time during which the drawing vacuum is main 
tained may be adjusted because the face of the half disk 
93 is provided with a series of vacuum release vents 95 
which are sealed from the atmosphere by releasable plugs 
96. At any time during the arcuate travel of any one of 
the openings 92 over the member 93 after leaving the 
port 94, the vacuum holding vacuum may be vented to 
atmospheric pressure by removing the appropriate ones 
of the plugs 96. Thus this modification gives the advan 
tage of flexibility with respect to the vacuum forming 
vacuum holding time while at the same time rendering 
the construction of the machine somewhat simpler, 

It is to be noted that in the vacuum forming vacuum 
control system first described that the vacuum holding 
vacuum can be maintained throughout the heat sealing 
and evacuating phases and in fact until it becomes neces 
sary to discharge the finished package, The ability to 
hold this vacuum may prove to be advantageous in the 
case of certain packaging materials and certain packaged 
commoditles, The modification has the disadvantage of 
being unable to continue the vacuum forming vacuum in 
definitely, as it were, and to some extent it has the dis 
advantage that it is very difficult to maintain a good air 
tight seal in the case of a rotary metering valve, How 
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ever, this type of valve is adequate to handle the pres 
sure differentials required in connection with the vacuum forming operation. 
The manner in which the openings 92 are closed during 

the package evacuation phase will be described herein 
after. 
As shown by Fig. 7 as well as by Fig. 15 the drum's 

rim 30 is cored out as at 30a to provide water-cooling 
passages so that the rim is continuously cooled. The 
water cooling may be connected in any desired manner. 
This cooling is communicated directly to each pocket 
pair 32 because the latter is screwed tightly against its 
flat seat provided by the rim, all of the parts, of course, 
being made of metal. If desired filler blocks 97 may 
be screw fastened in the pockets in case the packages 
being formed must be thinner or of less height than the 
mold cavities were designed for originally. Even in the 
case of a thicker package the filler blocks 97 are desir 
able but in such instances they should be more in the 
nature of relatively thin plates. The reason for such an 
arrangement being desirable is because it provides a flat 
surface against which the pockets are vacuum formed 
whereby to produce packages free from the pattern of 
the depression 55a and its portions 55b and 55c, in the 
package. At the same time, any filler block or plate 
used must be designed to provide a slight peripheral 
space 97a as is indicated in Figs. 15 and 16 in particular. 
This permits the air to be withdrawn uniformly so that a 
uniform vacuum draw of the web 3 is obtained in all 
instances. 
The use of the described filler blocks or plates is of 

further advantage because they may be made with up 
standing flanges shaped to accommodate packaged com 
modities which may be circular or wedge shaped in con 
tour. Practically any shape of commodity can be ac 
commodated by providing suitable upstanding members 
on the blocks or plates to function as fillers for the mold 
cavity portions representing excessive space considering 
the particular shape of the commodity in question. 

Because the described blocks or plates are made of 
metal and are screwed tightly to a platform 37a formed 
within the annular depression portion 55b, and because 
the block or plate rests largely on the major portions 
of the mold cavity bottom or end, good conductivity paths 
are provided. The top of the embossment 37a is, of 
course, at the same level as the bottom of the pocket, 
the previously described depression areas being small by comparison. 

It becomes obvious that as soon as the hot thermo 
plastic web 3 is drawn by the vacuum into contact with 
the block or plate 97 that a cooling action is exerted which 
sets the vacuum drawn shape. Obviously the mold walls 
are also cooled since they are integral parts of the mold 
portions in contact with the water-cooled drum rim 30. 
At this time the vacuum formed package parts are travel 
ling downwardly below the horizontal center line of the 
drum so that the vacuum formed pockets are partly in 
verted. The thermo-plastic pockets and their flange por 
tions are throughly set and substantially cold. It is to be 
noted that the rubber gasket 39 is made rather thin so as 
not to act excessively as thermal insulation between the 
flange portions of the vacuum drawn form and the cooled 
parts of the mold. In other words, each pair of pockets is 
about at this time ready to receive the package com 
modity without danger of wrinkling or deforming the 
pocket shapes. Furthermore, the package commodities 
frequently may be of a character hardened by heat as in the 
case of luncheon meat, cheese and the like, therefore, it 
is important to note that the vacuum formed shapes are 
practically completely cold when they receive the package 
loads. 

In view of the above it is now an appropriate time to go 
to the handling of the package commodity and its loading 
on top of the web 5 which is to form the covers or bot 
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toms of the packages, it being remembered that the printed 
matter appears on the pocket portions. 
Going back to Fig. 1, the conveyor 2 may have a plane 

belt so that an operator may lay the package commodity, 
indicated at C, successively on the belt in the form of two 
rows which form the pairs. The operator will roughly 
register the pairs transversely. Accurate registration on 
this plane conveyor belt is immediately effected because 
a registering belt 98 is looped by suitable mechanism 
within the enclosure 99 so as to travel over the top of the 
conveyor belt 2. This belt 98 provides travelling walls 
which exactly locate the various pieces of commodities 
both transversely and longitudinally on the belt 2. This 
belt 98 leaves the belt 2 at the latter's exit end and at this 
time products to be packaged are accurately located. 
As previously explained, the web 5 is caused to travel 

upwardly to meet the products discharged by the belt 
2 and to then travel to the drum 4 so as to meet the same 
tangentially. This is shown in the case of Fig. 1, the prod 
ucts to be packaged being shown at C being transferred 
to the travelling web 5 so that they are carried into regis 
tration with the pockets of the web 3. 

In the case of the modified form of the machine, shown 
by Figs. 2 and 3 a different arrangement is used, this 
being shown in detail by Figs. 40, 41 and 42. 

Referring to the above, the web 5 is shown going up 
wardly and over a roller 100 from which it travels to the 
drum. This much is substantially as described before. 
The conveyor belt 2 and the spacing or locating belt 98 
are eliminated. In their place the lower belt 101 is of 
chain link construction formed by laterally interspaced 
chains to the outer surfaces of which transverse bars 102 
are fixed. This provides substantially a solid although 
slotted table which travels towards the machine carrying 
the commodities to be packaged. This traveling table 
provided by the transverse bars 102 is laterally divided by 
a transverse commodity locating chain 103 which travels 
over suitable upper sprockets (not shown) so as to pro 
vide a loop side which travels horizontally over the upper 
or effective span of the table formed by the bars 102. 
This chain functions to transversely space the package 
products when they are placed on the bars 102. 

Longitudinal spacing is effected by rockingly retract 
able dogs 104 which are pivotally connected to the chain 
101 by pivots 105. Each dog trails from its pivot 105 
and would fall below the upper level of the bars 102 were 
it not for the fact that it has a roller 106 which runs over 
a track 107. The dogs have projecting ends 108 so that 
when their rollers 106 are supported by the track 107 the 
ends 108 engage the bars 102 and locate the top level of the conveyor. 

Close to the roller 100 the track 107 ends and the sup 
port of the chain 101 is taken over by a small diameter 
roller 09. The moment each roller 106 runs off the end 
of the track 107 the dog 104 very quickly drops by gravity 
so as not to interfere with the roller 100 or engage the 
web 5 in any way. At the same time the small roller 109 
positions the chain and, therefore, the bars 102 very 
closely to the roller 100 so that the transfer of the pack 
age products occurs smoothly and without dearrangement 
of the predetermined locations of these products. 
The chain 101 is driven by a sprocket wheel drive 110 

which engages the chain and is driven by a chain and 
sprocket drive (not shown) which connects with the main 
drive of the machine. 
The timing is such that the surface speed of the bars 

102 and of the dogs 104 is slightly greater than the sur 
face speed of the web 5. Therefore, the product is driven 
on the web 5 by the dog 104, in each instance, so that it 
creeps forwardly slightly on the web 5 until that dog 104 
is rendered inoperative by reaching the end of the track 
107. The slight sliding or slippage then ceasing im 
mediately. In this way the product is kept from moving 
back and forth in any way relative to the web 5. This is 
important because when the product is of such a nature 
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as to leave a deposit on the web 5 if it slid back and forth 
relative thereto, the subsequent heat sealing operation 
may be hampered if not rendered impossible. For exam 
ple, luncheon meat introduces this problem as well as 
many other products in particular. Transverse sliding is 
not a problem because there can be no relative motion in 
this direction, assuming accurate alignment between the 
travelling parts. 
The upper or transversely centering chain 103 moves 

in exact synchronism with the dogs 104 because the latter 
drive the chain 103 by engagement with pins 103a which 
project from this chain 104. 

In the case of products which do not tend to adhere 
excessively to sliding surfaces, the chain 103 may be sub 
stituted by a stationary dividing wall past which the 
products can slide. Regardless of whether a chain or 
wall is used it is to be understood that the operator de 
posits the commodities on the bars 102 so that they ini 
tially engage either the chain 103 or a substituted sta 
tionary wall. 
Upon leaving the roller 109 the various dogs and their 

parts fall gravitationally about their pivots 105. A track 
111 prevents the dogs from falling so far as to contact 
the roll of web 5 in case these parts are located adjacent 
to each other, 
At the front end of the loop of chain 10, shown by 

Fig. 41, the dogs are cammed away from the curved por 
tion of the loop by a track 112. This end of the chain 
travels around a sprocket 113, a sprocket 14 guiding the 
lower portion of the loop of chain at its end adjacent to 
the machine. Each dog is successively erected because 
the end of the track 107 has a curved portion 07a over 
which the various rollers 106 travel until the flat portion 
of the track 107 is reached. 

Various sprockets may be mounted by any suitable 
means and ordinarily adjustments are provided for keep 
ing the chain 101 taut. Such an adjustment is shown in 
Fig. 41 at 115. 

Other features may be used as for example a short track 
section 116 shown in Fig. 41 for the purpose of making 
certain that the various dogs are lying flat as they ap 
proach the sprocket 113 and to make certain that their 
rollers 106 properly engage the beginning portion 107a 
of the track 107. 

While on the subject of the conveyance and transfer of 
the package products, it is to be noted that in various 
views the declination of the web 5 from the conveyor to 
the machine is shown at various angles. This is because 
normally it is desirable to raise or lower the conveyor 2 
or its counterpart described in connection with the modifi 
cation, to suit the height of the operator of the machine. 
As shown by Figs. 2 and 4 the roll of web 5 may be 

mounted to turn on a shaft 117 over which it is slipped 
endwise. To locate the roll laterally for accurate feed 
ing a pair of tapered rolls 118 may be arranged to bear 
against the edge of the roll 5 to hold the latter in its 
proper location. These rollers 118 may have flat ends 
and may be arranged so that either their tapered sides or 
flat ends bear against the roll as required to guide the 
latter effectively which in turn depends on the accuracy of 
its winding. These rollers 118 are mounted by a frame 
119 which swings up and down on a shaft 120, this shaft 
having an end 121 threaded through a stationary mem 
ber 122 and the shaft 120 being rotative by means of a 
handwheel 123. A similar arrangement may be used in 
the case of the roll 3 this being generally indicated at 124 
and generally following the details described in the case 
of Fig. 4. 
The drive for the chain 101, provided through the 

sprocket wheel 110, may be declutched whenever desired. 
The sprocket wheel 125, which drives the sprocket wheels 
110 is connected to a tubular shaft 126 to which the 
sprocket wheels 110 are fastened, by means of a pin 127 
which may be retracted because it is fastened to a shaft 
128 located within the shaft 126 and axially slidable with 
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2 
respect thereto. The shaft 128 is provided with knobs 
129 by means of which it may be pushed back and forth 
to retract and replace the pin 127. Since the sprocket 
wheel 125 has only a single hole for receiving the pin 
127 exact synchronism is returned whenever the pin 127 
is reinserted in the hole sprocket wheel 125. 

In Fig. 43 the support 130 for the web 5 feeding to 
the drum is shown as being pivoted at 131 with its end 
adjacent to the drum, the web 5 travelling directly over 
a projecting end 132 of this support 130. The end of the 
Support 130 adjacent to the drum is spring biased up 
wardly by a spring support 133 of sufficient strength to 
carry the weight of the product. However, if the product 
is inadvertently misplaced on the travelling web 5 it will 
miss the proper pockets and will cause a jam. If for this 
or any other reason a jam occurs the support 133 is 
pushed downwardly so as to actuate a limit switch 134 
which is connected in circuit with the motor 16 driving 
the machine, the machine then automatically stopping. 
The support 133 comprises a rod 133a surrounded by a 
compression spring 133b the rod 133 sliding in a lower 
pivotal mounting 135 and projecting beyond it to a cam 
member 136 which operates the arm 134a of the limit 
switch 134. 
With the package products now captured between the 

two webs continued rotation of the drum 4 carries this 
assembly in each instance to the preliminary heat sealing 
head 7 which is mounted on the arms 56 to reciprocate 
therewith. This head 7 is mounted by a pantograph 137 to 
the lower end of the arms 56 so that it moves substan 
tially radially with respect to the drum 4. As shown by 
Fig. 5 the head 7 is pushed against the periphery of the 
drum 4 during the time the arms 56 travel with the 
drum, by a push rod 138 which is pivoted to permit the 
travel of the head 7 and has a lower end connected to a 
bell crank 139 whose other end engages an operating 
cam 140 mounted on the shaft 64. The timing is such that 
the head 7 is removed from the drum and periphery when 
the arms 56 make their quick return motions. 
The heat sealing head 7 is shown in detail by Fig. 30 

as comprising a housing 141 which through spring sup 
ports 142 and insulating blocks 143 mounts heat sealing 
bars 144 arranged to peripherally contact the web. 5 op 
posite to the flanges surrounding the mold cavities. On 
each outer side of each flange each heat sealing bar has 
a short discontinuity 145 so that the webs 3 and 5 are 
not heat sealed continuously throughout the peripheral 
portions surrounding the pockets. The insulating supports 
143 are guided linearly by pins 146 which project up 
wardly from the housing 141, and the heat sealing bars 
are provided with suitable flexible electric connections 
147. It can be seen that the bars 144 are electrically 
heated, the resistance elements being indicated at 148. 

Fig. 31 illustrates the heat sealed areas at 149 and 
the unsealed areas at 150. Fig. 32 shows how the pack 
age would look if removed from the mold at this stage, 
it being clear that a passageway 151 is left open for the 
evacuating phase and to receive gas if gassing is used. 
As the drum 4 continues to rotate and the just-described 

preliminary heat sealing is completed, the cam 140, due 
to its contour, causes the preliminary heat sealing head 
7 to lift free from the drum and the web 5 so that the 
reciprocatory arms 56 and the various parts carried there 
by can go through its quick return phase. 
The timing is such that at the end of the quick return 

inentioned above the final heat sealing head 8 is reg 
istered with the two pockets which have just been sub 
jected to the preliminary sealing operation. 

It will be noticed that the two heads are spaced apart 
by a distance equalling the width of one mold. How 
ever, this is primarily to permit the reciprocatory action 
to work through longer strokes and this spacing could be 
eliminated. The spacing is preferred because it permits 
more room for the various parts required by the action 
of the machine. 
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As shown by Fig. 33 and in particular the final heat 
sealing head 8 is also mounted on the arms 56 to recipro 
cate therewith. This mounting is effected by a pantograph 
152 which connects the head 8 for linear motion which 
is radial with respect to the drum, to the arms 56. As 
shown by Figs. 5 and 6 the head 8 is pushed against the 
periphery of the drum 4 during the time the arms 56 
travel with the drum, by a push rod 153 which is pivoted 
to permit the travel of the head and has a lower end con 
nected to a bell crank 154 whose other end engages a 
can 155. 

It is desirable to lock the arms 56 to the drum 4 dur 
ing the time that the arms travel with the drum and 
proper registration of the two heads with the drum mem 
bers is important. This locking is effected by use of the 
annular rings 34 which above the saddles 35 are provided 
with radial guideways 156. The head 8 is connected with 
its pantograph system by a bracket 157 which moves with 
the head toward and from the drum. This bracket mounts 
pins 158 which are shown in Fig. 33 and, as shown by Fig. 
14 these pins journal guide rolls 159 which enter the 
guideways 156 each time the head 8 is moved against the 
drum. Since the head 8 connects with the arms 56 the 
latter, and all of the parts they carry, are locked with 
respect to the drum 4 each time the arms travel with the 
drum. Unlocking, of course, occurs to permit the rapid 
returns of the arms 56. 
The details of the head 8 are shown by Fig. 34. This 

head includes a casing 160 which has an open face so 
that it can encompass the mold pair against which it 
pushes. The periphery of the casing 160 surrounding its 
open face seats against the gasket 39 around each mold 
pocket and the casing 160 is constructed to form a her 
metically sealed bell when cooperating with the gasket 
39 over each pocket. The head is now ready to draw 
the vacum through the previously described passages 151. 

In the original version of the machine the evacuation 
was effected by the arrangement shown by Fig. 24. The 
chamber 160 has an evacuating passage 161 which extends 
through a transversely projecting conduit 162 and turns 
upwardly where it is surrounded by a sealing face 63. 
It will be remembered that each valve 54 has an opening 
54c and each valve surrounding this opening provides a 
transversely directed sealing surface 54. During the 
time that the head 160 is operating on a mold the valve 
54 of that mold is, of course, in line with the head 160 
and, as shown by Fig. 24, is adjacent the opening of the 
passage 61. 
The arm 56 on the side of the machine adjacent to the 

valves 54 and the conduit 162, mounts a bracket 165 
which through a pivotal connection 166 mounts a rocker 
arm 167. This rocker arm mounts an evacuating tube 
168 which extends radially with respect to the drum and 
has one end provided with a rubber sealer 169 which seats 
on the surface 163 so as to establish an air-tight connec 
tion with the passage 161 of the casing 160. This con 
nection is effected when the head formed by the casing 
160 is pushed radially toward the drum. The bracket 
165 may have an extension 165a which anchors an end of 
a compression spring 170 whose other end is connected 
with the tube 168 so as to bias the latter to rock about 
the pivot 166 and engage an abutment 171. 
A branch tube 168a extends transversely from the tube 

168 and has a rubber sealer 172 for sealing against the 
surface 164. When the tube 168 engages the abutment 
171 the rubber sealer 172 is free from the surface 164 so 
as not to interfere with relative rotation of the druim. 
When the surface 163 pushes against the sealer 169 it 

tends to rock the tube 168 so as to force the sealer 72 
against the surface 164, there being no relative rotation 
between the tube 168 and the drum at that time. To re 
lieve the rubber sealer 69 from carrying the full pressure 
required for this operation the mount 67 has a roller end 
173 which is engaged by an abutment 174 carried by the 
conduit 162 which is fixed to the casing 160. Both the 
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abutments 171 and 174 are adjustable so that proper ac 
tion may be effected. The sealers 169 and 172 should 
form air-tight connections with their respective sealing 
surfaces during the action of the final evacuation and sealing head. 
The vacuum is drawn through the tube 168 by a flexible 

tube 175 which connects with a main vacuum valve 176 
and a venting valve 177 shown in Fig. 39. The vacuum 
valve connects through a conduit 178 with a source of 
vacuum adequate to properly evacuate the packages. The 
vent 177 connects with the atmosphere by way of a port 
179. The valves 176 and 177 have actuating plungers 
176a and 177a respectively which are respectively en 
gaged by cams 180 and 181. These two cams are keyed 
to the shaft 21a previously described, the timing being 
such as to cause the cam 80 to open the valve 176 as 
soon as the casing 160 is hermetically sealed as previously 
described and to shut the valve 176 after the package has 
been adequately evacuated. The cam 181 is timed by its 
contour to open the venting valve 177 just prior to the 
removal or opening of the casing 60 with respect to the 
mold on the drum, this being necessary to break the vac 
uum and permit such removal and opening. 
After evacuation it may sometimes be desirable to in 

troduce a gas such as nitrogen or the like through the 
openings 151 prior to their heat sealing. This may be 
done by providing the clamps 25 with recesses 182 which 
register substantially with the opening 151 at either end 
of each mold pair. The gas may be injected beneath each 
clamp 25 by way of a passageway 183 formed in the cas 
ing 160 and provided with a rubber sealer 184, if desired, 
which presses against the top of each clamp 25 so as to 
register with a passageway 185 formed in the top of each 
clamp. Such an arrangement is provided for each of the 
mold pockets or cabinets. The gas is supplied through 
each passage 83 of the casing 60 by flexible tubing 186 
which is supplied with the gas under the control of a gas 
valve 187 which is connected to a suitable source of the 
gas by a conduit 188. This valve 187 also has a push 
rod actuator 187a which is actuated by a cam 189 which 
is keyed to the shaft 21a. By its contour the cam 189 
times the gassing so that the gas valve 187 is open after 
the valve 176 is shut, prior to the final heat sealing, and, 
of course, before the venting valve 77 opens. 
As shown by Fig. 30 the web 5 overlies the clamping 

lips of the clamps 25 because of the fact that this web 
feeds on the drum after the clamps 25 are closed. There 
fore, the passages 182 naturally are directed between the 
two webs and directly in communication with the pas 
sages 151. This is of particular advantage during the 
gassing phase if used. It is, of course, possible to make 
the web 5 narrow enough not to overlap the clamps 25 
but for gassing the described effect is of advantage. 
The foregoing describes the original arrangement used 

for the evacuation and gassing. As shown by Fig. 24 
suction through the branch tube 168a sucks open the valve 
head 54d while closing the valve head 54a. This is done 
because the vacuum forming vacuum normally is of 
higher pressure than is desirable for final evacuation of 
the packages, and it is desirable to avoid interconnection 
of the two vacuum sources. 

It is to be noted also that the passage 55 connects the 
passage evacuating vacuum with the bottom of each mold 
pocket or cavity so as to prevent the creation of large 
pressure differentials between the inside and outside of 
the package during the package evacuating phase. 

In the modified form of the equipment the apparatus 
shown by Figs. 26 through 29 is used. The operation of 
this apparatus has in part already been described. It will 
be remembered that when any one of the ports 92 leaves 
the segmental manifold 93 it is open to the atmosphere. 
By making a connection with that port 92 it is possible 
to evacuate the casing 160. This may be done by using 
an arrangement somewhat like that described for the same 
general purpose in connection with Fig. 24. As shown 
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by Fig. 26 this may be done very simply by mounting a 
rubber sealer 172a by connection with the adjacent arms 
56 in a rigid manner but so that its flaring skirts are close 
to the surface through which the ports 92 open. By mak 
ing the skirt of the sealer flexible enough the drawing of 
a vacuum causes the skirt to hug against the face of the 
part 91 and effect an air-tight seal. The conduit 168b 
shown in Fig. 26 is comparable to the conduit 168 in Fig. 
24, it being understood that the conduit 168a has only 
the one opening described. 
The above modification is much simpler than the ar 

rangement previously described and has the advantage 
that sealing is effected almost immediately in each in 
stance. When the vacuum terminates unsealing is sub 
stantially instantaneous. When there is no vacuum the 
skirt of the sealer 172a and all other parts are free from 
the face of the part 91 so that there is no interference 
between these parts. 

With the package now evacuated, and gassed if de 
sired, it is now ready for final heat sealing. The ap 
paratus for doing this is illustrated by Fig. 34. 
The casing 160 above each of the heat sealing zones, 

represented by the unsealed areas 150, shown by Fig. 34, 
has a reciprocatory heat sealing bar 190 which may be 
electrically heated. Each short bar is mounted for uni 
versal motion by a ball and socket connection 191 which 
is of the type biased to a normal position by springs but 
able to rock when required to make firm contact through 
out on the part of the heat sealing bar. The connection 
191 connects the heat sealing bar with a push rod 192 
which extends through a bore 193 formed in a bushing 
194 which is fixed air tightly in an opening formed in 
the casing 160. Air tightness is assured between the 
push rod 192 and the bore 193 by an O-ring or com 
parable seal 195. The push rod 192 is an assembly 
comprising an outer shell within which a plunger 196 
rides and which is biased away from the outer end of 
the push rod by a coil compression spring 197. The 
outer end of the push rod 192 is biased outwardly by 
an external coil compression spring 198. A retainer 
199 prevents the plunger 196 from being completely 
dislodged by the spring 197. 

It can be seen that by pushing upwardly on the exposed 
end 192a of the push rod 192 that the heat sealing bar 
190 is pushed against the web areas to be sealed, with a 
pressure determined by the spring 197. 

There is, of course, one of these heat sealing bar 
assemblies at both ends of the casing 160. At the proper 
time the ends 192a are pushed inwardly by a yoke 200 
having its ends provided with roilers 201 for engaging 
these ends 192a. The yoke is appropriately guided by 
a pantograph 202 arranged substantially like those pre 
viously described, excepting that in this instance the 
pantograph is mounted by the casing 160. 
The push is exerted at the proper time on the yoke 

200 by a push rod 203 which is actuated by a rocker 
204 having an end 205 which engages a cam 206 keyed 
to the shaft 64. This cam contour is such as to cause 
actuation of the heat sealing bar after the evacuation 
phase and after the gassing phase, if used, and, of course, 
prior to venting of the casing and opening or lowering 
of the latter. 
The packages would now leave the machine in the 

form of a belt and this may be done if desired. How. 
ever, it may be desirable to deliver separated packages 
or to have the belt perforated for easy separation in the 
manner of postage stamps. 

With the above in mind the pantograph 202, which 
actuates the heat sealing elements may also mount a 
carriage 207 at each end of the casing 160. As shown 
by Fig. 35 a multi-toothed knife 208 may be mounted 
transversely between the carriage 207. With each heat 
sealing operation this knife 208 works transversely 
against the web between each pair of pockets. If the 
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knife is made to only partially penetrate the webs per 
forations are formed, complete severance being effected 
by making the knife cut to a fuller extent. With this 
arrangement pairs of packages are produced by the ma 
chine. 

If single packages are desired a corresponding knife 
208b is mounted to extend from the carriage 207 be 
tween the two pockets or cavities so as to sever the two 
packages longitudinally with respect to the webs. This 
requires a clearance opening through the center of the 
casing 160 for the knife 208b and, if necessary, the use 
of suitable guides for this knife. The casing should pro 
vide completely surrounding surfaces for the complete 
air-tight sealing previously described. Such a clearance 
opening is shown at 209 in Fig. 34. 
As the drum continues to revolve the packages may 

drop from the mold cavities before delivery as indi 
cated in Fig. 1. However, in some instances the pack 
ages may tend to stick. 
The chance that a package might stick in one of the 

drum mold cavities or pockets is always a possibility 
but it is particularly apt to occur in the event through 
inadvertence when loading the feeding conveyor, an 
empty package is produced by the machine. Such a 
package will flatten itself within the cavity if evacuated 
packages are being produced or will be in the form of 
a gas-filled empty package having no weight in the event 
gassing is used. In any event it is desirable to make 
certain that each cavity or pocket is cleared at this 
time. 
With the above in mind a chain and sprocket drive 

210 connects an appropriate one of the rotary drums of 
the capstan 11 to a shaft 211 which is journaled by a 
bracket 212 fastened to the frame of the machine at a 
location between the point where the web 3 feeds to 
the drum and the adjacent reciprocating limit of the 
final evacuating and heat sealing head 8. 
As the drawings indicate, the drive 210 drives the 

rotary drums of the capstan 11. The shaft 211 is driven 
by suitable means by the main cam shaft 64. The shaft 
21a is the shaft 211 in the modified version of the ma 
chine. 

This shaft 211 through a chain and sprocket drive 213 
connects with a shaft 214 located at the axis of a de 
pending swinging arm 215 which is also journaled by 
the bracket 212. The end of this arm 215 mounts a 
cantilever shaft 216 which extends across the face of 
the drum within the zone of locations previously indi 
cated. The bracket 212 and the various sprocket drives 
are offset to provide clearance as shown by Fig. 38. 
The shaft 216 mounts a revolving assembly 218 

formed by a plurality of pipes connected to a source of 
vacuum through a rotary valve 219 which connects the 
suction with each of the pipes 218a in turn as it ap 
proaches the drum and releases the vacuum and vents as 
that tube rotates in an arc free from the drum where 
it is safe to drop the packages without interfering with 
the action of the machine. A rubber suction cup as 
sembly 220 extends radially from each of the pipes 218a 
and the timing of the various drives is such that as the 
drum revolves these suction cups 220 enter each of the 
various mold pockets and cavities. Such entrance is 
effected through a wide range of motion because the 
arm 215 is swung back and forth by having a cam fol 
lower 221 which is engaged by a rotary cam 222 which 
is turned by the shaft 211. Here the timing is such that 
the arm 215 swings a pair of vacuum cups 220 into 
a pair of mold cavities as these cups register with these 
cavities, the arm then swinging away. This occurs for 
each pair of mold cavities per pocket. 
As shown by Fig. 38 the suction cups 220 can be 

driven clear to the bottoms of the cavities. To prevent 
damage to properly filled packages a spring 221a holds 
a cam follower 221 against a cam 222 so as to actuate 
the vacuum cups 220 and permit the vacuum cups to 
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feel their way into the pockets without destruction of 
properly filled packages. As the packages are drawn 
out by the cups because of the swinging action of the 
arms 215 they are partially rotated and then dropped 
because of the action of the rotary valve 29. 

It is to be noticed that each pair of pockets or mold 
cavities seals air-tightly with the vacuumizing head be 
cause the web 5 acts as a gasket on which the head seats. 
This would isolate one cavity from the other, as can be 
seen in Fig. 23, were it not for the fact that the two 
cavities of each pair are interconnected so as to equalize 
the pressures in each. Although the web 5 may be very 
thin it is supported on both of its flat sides and is edge 
wise with respect to the atmospheric pressure, so it has 
adequate strength to resist the full atmospheric pressure. 
The use of heat is required only by thermoplastic ma 

terials. A hydroplastic material would require moisten 
ing or wetting and in such a case suitable means for 
doing this can be substituted by the heating means. 
Some materials may possibly be formed into the pockets 
without using vacuum so that the vacuum forming con 
cept may be eliminated or substituted, perhaps, by an equivalent. 
We claim: 
1. A continuous flexible vacuum packaging machine 

including an endless rotary series of vacuum forming 
pocket molds having peripheral edge flange portions, 
means for continuously feeding to said molds a thermo 
plastic flexible web wide enough to overlie said flange 
portions and so that said web travels with said molds 
for a substantial portion of each rotation of the latter, 
means for heating said web and drawing a vacuum in said 
molds to vacuum form substantially corresponding pock 
ets in said web while it travels with said molds, means 
for inserting the package products in said web pockets, 
means for continuously feeding to said molds a flexible 
web wide enough to overlie said flange portions and so 
that this second web covers the first or thermo-plastic 
web and said products to form packages, and means 
travelling with said packages and molds for vacuumizing 
and sealing said packages so that finished packages may 
be removed from said molds to clear the latter before 
starting a succeeding rotation, said vacuumizing and 
sealing means including means for preliminarily sealing 
said webs together excepting for evacuating passages, a 
vacuumizing head and means for sealing said passages. 

2. A continuous flexible vacuum packaging machine 
including an endless rotary series of vacuum forming 
pocket molds having peripheral edge flange portions, 
means for continuously feeding to said molds a thermo 
plastic flexible web wide enough to overlie said flange 
portions and so that said web travels with said molds for 
a substantial portion of each rotation of the latter, means 
for heating said web and drawing a vacuum in said 
molds to vacuum form substantially corresponding pock 
ets in said web while it travels with said molds, means 
for inserting the package products in said web pockets, 
means for continuously feeding to said molds a flexible 
web wide enough to overlie said flange portions and so 
that this second web covers the first or thermo-plastic 
web and said products to form packages, and means 
travelling with said packages and molds for vacuumizing 
and sealing said packages so that finished packages 
may be removed from said molds to clear the latter 
before starting a succeeding rotation, said vacuumizing 
and sealing means including means for preliminarily Seal 
ing said webs together excepting for evacuating passages, 
a vacuumizing head and means for sealing said passages, 
said molds rotating in a substantially vertical plane so 
as to invert while travelling through a lower portion of 
their circuit, and said second web feeding means feed 
ing said second web to said molds while the latter are in 
verted so that said second web may be used as a con 
veyor to carry said products, when placed thereon, into 
said pockets. 
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3. A continuous flexible vacuum packaging machine 

including an endless rotary series of vacuum forming 
pocket molds having peripheral edge flange portions, 
means for continuously feeding to said molds a thermo 
plastic flexible web wide enough to overlie said flange 
portions and so that said web travels with said molds for 
a substantial portion of each rotation of the latter, means 
for heating said web and drawing a vacuum in said molds 
to vacuum form substantially corresponding pockets in 
said web while it travels with said molds, means for in 
serting the package products in said web pockets, means 
for continously feeding to said molds a flexible web wide 
enough to overlie said flange portions and so that this 
second web covers the first or thermo-plastic web and 
said products to form packages, and means travelling 
with said packages and molds for vacuumizing and seal 
ing said packages so that finished packages may be re 
moved from said molds to clear the latter before starting 
a succeeding rotation, said vacuumizing and sealing 
means including means for preliminarily sealing said webs 
together excepting for small passages connecting said 
web pockets with the atmosphere, and a vacuumizing 
head which subsequently covers said packages in said 
molds and contains means for sealing said passages. 

4. A continuous flexible vacuum packaging machine 
including an endless rotary series of vacuum forming 
pocket molds having peripheral edge flange portions, 
means for continuously feeding to said molds a thermo 
plastic flexible web wide enough to overlie said flange 
portions and so that said web travels with said molds 
for a substantial portion of each rotation of the latter, 
means for heating said web and drawing a vacuum in 
said molds to vacuum form substantially corresponding 
pockets in said web while it travels with said molds, 
means for inserting the package products in said web 
pockets, means for continuously feeding to said molds 
a flexible web wide enough to overlie said flange por 
tions and so that this second web covers the first or 
thermo-plastic web and said products to form packages, 
and means travelling with said packages and molds for 
vacuumizing and sealing said packages so that finished 
packages may be removed from said molds to clear the 
latter before starting a succeeding rotation, said vacuum 
izing and sealing means including means for preliminarily 
sealing said webs together excepting for small passages 
connecting said web pockets with the atmosphere, and 
a vacuumizing head which subsequently covers said pack 
ages in said molds and contains means for sealing said 
passages, and knife means for severing portions of said 
webs to form individual packages. 

5. A continuous flexible vacuum packaging mechine 
including an endless rotary series of vacuum forming 
pocket molds having peripheral edge flange portions, 
means for continuously feeding to said molds a thermo 
plastic flexible web wide enough to overlie said flange 
portions and so that said web travels with said molds 
for a substantial portion of each rotation of the latter, 
means for heating said web and drawing a vacuum in 
said molds to vacuum form substantially corresponding 
pockets in said web while it travels with said molds, 
means for inserting the package products in said web 
pockets, means for continuously feeding to said molds 
a flexible web wide enough to overlie said flange por 
tions and so that this second web covers the first or 
thermo-plastic web and said products to form packages, 
and means travelling with said packages and molds for 
vacuumizing and sealing said packages so that finished 
packages may be removed from said molds to clear the 
latter before starting a succeeding rotation, said vacuum 
izing and sealing means including means for preliminarily 
sealing said webs together excepting for evacuating pas 
sages, a vacuumizing head and means for sealing said 
passages, said molds rotating in a substantially vertical 
plane so as to invert while travelling through a lower 
portion of their circuit, and said second web feeding 
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means feeding said second web to said molds while the 
latter are inverted so that said second web may be used 
as a conveyor to carry said products, when placed thereon, 
into said pockets, and knife means for severing portions 
of said webs to form individual packages while said 
molds are still inverted so that these packages fall from 
the inverted molds. 

6. A continuous flexible vacuum packaging machine 
including an endless rotary series of vacuum forming 
pocket molds having peripheral edge flange portions, 
means for continuously feeding to said molds a thermo 
plastic flexible web wide enough to overlie said flange 
portions and so that said web travels with said molds 
for a substantial portion of each rotation of the latter, 
means for heating said web and drawing a vacuum in 
said molds to vacuum form substantially corresponding 
pockets in said web while it travels with said molds, 
means for inserting the package products in said web 
pockets, means for continuously feeding to said molds 
a flexible web wide enough to overlie said flange por 
tions and so that this second web covers the first or 
thermo-plastic web and said products to form packages, 
and means travelling with said packages and molds for 
vacuumizing and sealing said packages so that finished 
packages may be removed from said molds to clear the 
latter before starting a succeeding rotation, said first web 
bearing printing which should register with said pockets 
formed in said molds, and means for variably stretching 
a span of said first web while feeding to said molds so 
as to variably lengthen said first web as required to effect 
said registration, said molds having clamps for clamping 
the edge portions of said first web to said edge flange 
portions of said molds with which said edge portions 
are registered while said vacuum forming is being 
effected. 

7. A continuous flexible vacuum packaging machine 
including an endless rotary series of vacuum forming 
pocket molds having peripheral edge flange portions, 
means for continuously feeding to said molds a thermo 
plastic flexible web wide enough to overlie said flange 
portions and so that said web travels with said molds 
for a substantial portion of each rotation of the latter, 
means for heating said web and drawing a vacuum in 
said molds to vacuum form substantially corresponding 
pockets in said web while it travels with said molds, 
means for inserting the package products in said web 
pockets, means for continuously feeding to said molds 
a flexible web wide enough to overlie said flange por 
tions and so that this second web covers the first or 
thermo-plastic web and said products to form packages, 
and means travelling with said packages and molds for 
vacuumizing and sealing said packages so that finished 
packages may be removed from said molds to clear the 
latter before starting a succeeding rotation, said first web 
bearing printing which should register with said pockets 
formed in said molds, and means for variably stretching 
a span of said first web while feeding to said molds so 
as to variably lengthen said first web as required to effect 
said registration, said molds having clamps for clamping 
the edge portions of said first web to said edge flange 
portions of said molds with which said edge portions 
are registered while said vacuum forming is being 
effected, and optical means activated by said first web's 
printing for controlling said stretching. 

8. A continuous flexible vacuum packaging machine 
including an endless rotary series of vacuum forming 
pocket molds having peripheral edge flange portions, 
means for continuously feeding to said molds a thermo 
plastic flexible web wide enough to overlie said flange 
portions and so that said web travels with said molds 
for a substantial portion of each rotation of the latter, 
means for heating said web and drawing a vacuum in 
said molds to vacuum form substantially corresponding 
pockets in said web while it travels with said molds, 
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pockets, means for continuously feeding to said molds 
a flexible web wide enough to overlie said flange por 
tions and so that this second web covers the first or 
thermo-plastic web and said products to form packages, 
and means travelling with said packages and molds for 
vacuumizing and sealing said packages so that finished 
packages may be removed from said molds to clear the 
latter before starting a succeeding rotation, said first web 
bearing printing which should register with said pockets 
formed in said molds, and means for variably stretching 
a span of said first web while feeding to said molds so 
as to variably lengthen said first web as required to effect 
said registration, said molds having clamps for clamping 
the edge portions of said first web to said edge flange 
portions of said molds with which said edge portions 
are registered while said vacuum forming is being 
effected, and means for heating said span of said first 
web to make it at least slightly plastic and facilitate said 
stretching. 

9. A continuous flexible vacuum packaging machine 
including an endless rotary series of vacuum forming 
pocket molds having peripheral edge flange portions, 
means for continuously feeding to said molds a thermo 
plastic flexible web wide enough to overlie said flange 
portions and so that said web travels with said molds 
for a substantial portion of each rotation of the latter, 
means for heating said web and drawing a vacuum in 
said molds to vacuum form substantially corresponding 
pockets in said web while it travels with said molds, 
means for inserting the package products in said web 
pockets, means for continuously feeding to said molds 
a flexible web wide enough to overlie said flange por 
tions and so that this second web covers the first or 
thermo-plastic web and said products to form packages, 
and means travelling with said packages and molds for 
vacuumizing and sealing said packages so that finished 
packages may be removed from said molds to clear the 
latter before starting a succeeding rotation, said molds 
having clamps for clamping the edge portions of said 
first web to said edge flange portions of said molds with 
which said edge portions are registered while said vacuum 
forming is being effected. 

10. A continuous flexible vacuum packaging machine 
including an endless rotary series of vacuum forming 
pocket molds having peripheral edge flange portions, 
means for continuously feeding to said molds a thermo 
plastic flexible web wide enough to overlie said flange 
portions and so that said web travels with said molds 
for a substantial portion of each rotation of the latter, 
means for heating said web and drawing a vacuum in 
said molds to vacuum form substantially corresponding 
pockets in said web while it travels with said molds, 
means for inserting the package products in said web 
pockets, means for continuously feeding to said molds 
a flexible web wide enough to overlie said flange por 
tions and so that this second web covers the first or 
thermo-plastic web and said products to form packages, 
and means travelling with said packages and molds for 
vacuumizing and sealing said packages so that finished 
packages may be removed from said molds to clear the 
latter before starting a succeeding rotation, said molds 
having clamps for clamping the edge portions of said 
first web to said edge flange portions of said molds with 
which said edge portions are registered while said vacuum 
forming is being effected, and means for opening said 
clamps while said first web feeds to said molds and 
thereafter closing said clamps on said first web. 

11. A continuous flexible vacuum packaging machine 
including an endless rotary series of vacuum forming 
pocket molds having peripheral edge flange portions, 
means for continuously feeding to said molds a thermo. 
plastic flexible web wide enough to overlie said flange 
portions and so that said web travels with said molds 
for a substantial portion of each rotation of the latter, 

means for inserting the package products in said Web 75 means for heating said web and drawing a vacuum in 
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said molds to vacuum form substantially corresponding 
pockets in said web while it travels with said molds, 
means for inserting the package products in said web 
pockets, means for continuously feeding to said molds 
a flexible web wide enough to overlie said flange por 
tions and so that this second web covers the first or 
thermo-plastic web and said products to form packages, 
and means travelling with said packages and molds for 
vacuumizing and sealing said packages so that finished 
packages may be removed from said molds to clear the 
latter before starting a succeeding rotation. Said vacuum 
izing and sealing means including means for preliminarily 
sealing said webs together excepting for small passages 
connecting said web pockets with the atmosphere, and 
a vacuumizing head which subsequently covers said pack 
ages in said molds and contains means for sealing Said 
passages, said molds having clamps for clamping the edge 
portions of said first web to said edge flange portions of 
said molds with which said edge portions are registered 
while said vacuum forming is being effected, and means 
for opening said clamps while said first web feeds to said 
molds and thereafter closing said clamps on said first 
web, said second web being fed over said closed clamps 
by said second web feeding means, and said clamps being 
located opposite to said small passages formed by said 
preliminary sealing means so that said clamps hold open 
the mouths to said small passages. 

12. A continuous flexible vacuum packaging machine 
including an endless rotary series of vacuum forming 
pocket molds having peripheral edge flange portions, 
means for continuously feeding to said molds a thermo 
plastic flexible web wide enough to overlie said flange por 
tions and so that said web travels with said molds for a 
substantial portion of each rotation of the latter, means 
for heating said web and drawing a vacuum in Said molds 
to vacuum form substantially corresponding pockets in 
said web while it travels with said molds, means for in 
serting the package products in said web pockets, means 
for continuously feeding to said molds a flexible web 
wide enough to overlie said flange portions and so that 
this second web covers the first or thermo-plastic web and 
said products to form packages, and means travelling with 
said packages and molds for vacuumizing and sealing said 
packages so that finished packages may be removed from 
said molds to clear the latter before starting a suc 
ceeding rotation, said vacuumizing and sealing means 
including means for preliminarily Sealing said webs to 
gether excepting for small passages connecting Said web 
pockets with the atmosphere, and a vacuumizing 
head which subsequently covers said packages in said 
molds and contains means for sealing said passages, said 
molds having clamps for clamping the edge portions of 
said first web to said edge flange portions of said molds, 
with which said edge portions are registered while said 
vacuum forming is being effected, and means for opening 
said clamps while said first web feeds to said molds and 
thereafter closing said clamps on said first web, said sec 
ond web being fed over said closed clamps by said 
second web feeding means, and said clamps being located 
opposite to said small passages formed by said prelim 
inary sealing means so that said clamps hold open the 
mouths to said small passages, said clamps defining orifices 
pointing into said passages' mouths and having means for 
ejecting gas through said orifices. 

13. A continuous flexible vacuum packaging machine 
including an endless rotary series of vacuum forming 
pocket molds having peripheral edge flange portions, 
means for continuously feeding to said molds a thermo 
plastic flexible web wide enough to overlie said flange 
portions and so that said web travels with said molds 
for a Substantial portion of each rotation of the latter, 
means for heating said web and drawing a vacuum in 
said molds to vacuum form Substantially corresponding 
pockets in said web while it travels with said molds, 
means for inserting the package products in said web 
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pockets, means for continuously feeding to said molds a 
flexible web wide enough to overlie said flange portions 
and so that this second web covers the first or thermoplas 
tic web and said products to form packages, and means 
traveling with said packages and molds for vacuumizing 
and sealing said packages so that finished packages may be 
removed from said molds to clear the latter before starting 
a succeeding rotation, said molds having clamps for clamp 
ing the edge portions of said first web to said edge flange 
portions of said molds with which said edge portions are 
registered while said vacuum forming is best effected, 
and means for opening said clamps while said first web 
feeds to said molds and thereafter closing said clamps on 
said first web, said clamps having portions declining to 
wards said pocket molds' edge flanges so that said first 
web's edge portions can ride theredown and then extend 
beneath said clamps. 

14. A continuous flexible vacuum packaging machine 
including an endless rotary series of vacuum forming 
pocket molds having peripheral edge flange portions, 
means for continuously feeding to said molds a thermo 
plastic flexible web wide enough to overlie said flange 
portions and so that said web travels with said molds for 
a substantial portion of each rotation of the latter, means 
for heating said web and drawing a vacuum in said molds 
to vacuum form substantially corresponding pockets in 
said web while it travels with said molds, means for in 
serting the package products in said web pockets, means 
for continuously feeding to said molds a flexible web wide 
enough to overlie said flange portions and so that this 
second web covers the first or thermoplastic web and said 
products to form packages, and means travelling with 
said packages and molds for vacuumizing and sealing 
said packages so that finished packages may be removed 
from said molds to clear the latter before starting a suc 
ceeding rotation, said molds having clamps for clamping 
the edge portions of said first web to said edge flange por 
tions of said molds with which said edge portions are 
registered while said vacuum forming is being effected, 
and means for opening said clamps while said first web 
feeds to said molds and thereafter closing said clamps on 
said first web, said clamps having portions declining to 
wards said pocket molds’ edge flanges so that said first 
web's edge portions can ride theredown and then extend 
beneath said clamps, and tuckers riding flexibly over said 
edge flanges for tucking said first web's edge flanges out 
wardly and positively beneath said clamps after riding 
theredown. 

15. A continuous flexible vacuum packaging machine 
including a drum having a rim forming an annular series 
of flat segments, vacuum molding pocket molds having 
flat bottoms mounted removably on said flat segments 
and having transversely extending pins, and saddles 
mounted on said drums and radially receiving said pins to 
locate said molds on said flat segments. 

16. A continuous flexible vacuum packaging machine 
including a drum having a rim forming an annular series 
of flat segments, vacuum molding pocket molds having 
flat bottoms mounted removably on said flat segments 
and having transversely extending pins, and saddles 
mounted on said drums and radially receiving said pins to 
locate said molds on said flat segments, said saddles per 
mitting radial movements of said molds and the latter hav 
ing screw means for fastening them radially against said Segments. 

17. A continuous flexible vacuum packaging machine 
including a rotary drum having peripheral vacuum form 
ing molds with peripheral edge flanges and clamps for 
clamping the edge portions of thermo-plastic web con 
tinuously fed tangentially to said molds, said clamps 
being biased to closed positions and having push rods 
extending radially inwardly, and a stationary cam posi 
tioned for engagement by said push rods as they rotate 
with said drum and so as to permit said clamps to open 
while receiving said web. 
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18. A continuous flexible vacuum packaging machine 
including a rotary endless series of vacuum forming 
pocket molds having peripheral edge flanges, means for 
continuously feeding a flexible thermo-plastic web to said 
molds, means for radiating heat to said web on said 
molds through a localized zone extending along the molds' 
travelling path, a mask for shielding from said heat the 
portions of said web registering with said edge flanges, 
and means for reciprocating said mask within the limits 
of said zone so that said mask moves with Sail r}-olds 
at the same speed therewith while travelling through said 
zone in the moving direction of said molds and travels 
more rapidly in the reverse direction. 

19. A continuous flexible vacuum packaging machine 
including a drum having peripheral vacuum molding 
pockets, means for radiating heat to said pockets through 
out a circumferential heating zone, means for feeding 
a thermo-plastic web to said pockets for passage there 
with through said zone, rocker arms mounted to Swing 
concentrically with respect to said drum, a mask mounted 
by the swinging ends of said rocker arms so as to mask 
said pockets from said heat, and means for reciprocating 
said arms so as to reciprocate said mask within said Zone 
and with a stroke in said drum's rotating direction which 
is synchronized with the drum's travelling speed and with 
a faster return stroke. 

20. A continuous flexible vacuum packaging machine 
including a drum having peripheral vacuum molding 
pockets, a rocker arm mounted to swing concentrically 
with respect to said drum, a radiant heater mounted by 
the swinging end of said arm so as to radiate heat to 
wards said pockets, means for reciprocating said arm 
with a backward motion substantially synchronized with 
the rotation of said drum and a forward motion which is 
substantially faster, and means for continuously feeding 
a thermo-plastic web to said pockets in front of the limit 
of the forward reciprocation of said arm and heater So 
that the latter plasticizes said web while moving backward 
with said drum. 

21. A continuous flexible vacuum packaging machine 
including a drum having peripheral vacuum molding 
pockets, a rocker arm mounted to swing concentrically 
with respect to said drum, a radiant heater mounted by 
the swinging end of said arm so as to radiate heat to 
wards said pockets, means for reciprocating said arm 
with a backward motion substantially synchronized with 
the rotation of said drum and a forward motion which 
is substantially faster, and means for continuously feed 
ing a thermo-plastic web to said pockets in front of the 
limit of the forward reciprocation of said arm and heater 
so that the latter plasticizes said web while moving back 
ward with said drum, a cooled reflector being mounted 
by said arm radially beyond said heater. 

22. A continuous flexible vacuum packaging machine 
including a rotating drum having a periphery providing a 
series of radially open vacuum forming pockets, each 
pocket having a vacuum connection provided with a con 
trol valve having an opening stem, a rocker arm mounted 
to swing concentrically with respect to said drum and 
having a pusher located to register with any of said stems 
while said arm swings synchronously with said drum, 
means for biasing said pusher to a position engaging and 
actuating any of said stems registered therewith, means 
for reciprocating said rocker arm so that it swings sub 
stantially synchronously with said drum's rotation and 
returns more rapidly for another stroke therewith, and 
cam means for positively moving said pusher against its 
bias and holding it free from engagement with said stems 
during the returning strokes of said arm. 

23. A continuous flexible vacuum packaging machine 
including a rotating drum having a periphery providing a 
series of radially open vacuum forming pockets, each 
pocket having a vacuum connection provided with a con 
trol valve having an opening stem, a rocker arm mounted 
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to swing concentrically with respect to said drum and 
having a pusher located to register with any of said stems 
while said arm swings synchronously with said drum, 
means for biasing said pusher to a position engaging and 
actuating any of said stems registered therewith, means 
for reciprocating said rocker arm so that it swings sub 
stantially synchronously with said drum's rotation and 
returns more rapidly for another stroke therewith, and 
cam means for positively moving said pusher against its 
bias and holding it free from engagement with said stems 
during the returning strokes of said arm, each of said 
valve stems having a piston connected therewith and 
exposed on one side to the atmosphere and connected on 
its other side with the interior of its said pocket so that 
evacuation thereof causes said piston to hold said stem 
in vaive-opening position after disengagement of said 
pusher from said stem. 

24. A continuous flexible vacuum packaging machine 
including a rotating drum having a periphery providing 
a series of radially open vacuum forming pockets, a 
vacuum connection for each of said pockets for drawing 
forming vacuum therein, and a rotary valve actuated by 
rotation of said drum and connecting said connections 
with a source of vacuum, said valve for each of said 
connections providing a rotating port for the latter and 
a stationary port connecting with said source and a fol 
lowing stationary closed zone over which the rotating 
port rides to hold the vacuum in the associated one of 
said pockets after initial connection with said source, said 
zone having a plurality of ports connecting with the at 
mosphere and provided with releasable closures to permit 
variations in the vacuum holding time. 

25. A continuous flexible vacuum packaging machine 
including a rotary drum having a water-cooled metal rim 
forming an annular series of flat segments, metal vacu 
um molding pocket molds having flat bottoms, and means 
for removably connecting said flat bottoms tight to said 
flat segments to provide effective heat conduction there 
between. 

26. A flexible vacuum packaging machine including a 
vacuum forming mold forming a pocket having a bottom 
wall formed with depressions for distributing the vacu 
um draw effect, and a plate fastened to said bottom wall 
with the edges of said plate spaced from the side wall 
of said pocket to provide a peripheral connection be 
tween said pocket and said depressions. 

27. A flexible vacuum packaging machine including a 
vacuum forming mold forming a pocket having a bot 
tom wall formed with depressions for distributing the 
vacuum draw effect, and a plate fastened to said bot 
tom wall with the edges of said plate spaced from the 
side wall of said pocket to provide a peripheral connec 
tion between said pocket and said depressions, said mold 
being made of metal and having cooling means and said 
plate being made of metal and being located in interfaced 
contact with said bottom wall to effect heat conduction 
therebetween. 

28. A continuous flexible vacuum packaging machine 
including a vertical rotating container vacuum forming 
drum, means for feeding a thermo-plastic web to the up 
per portion of said drum to thereby form a series of con 
tainers which invert as the drum rotates into the lower 
half of its turn, means for feeding a covering web to 
said inverted containers so that this second web may be 
loaded with the package products for insertion in said 
inverted containers as said second web is superimposed 
therebeneath, means for forming a feeding span in said 
Second web leading to said inverted containers, a hori 
Zontal conveyor belt leading to said span and adapted to 
be manually loaded with said products for transfer to 
Said span, and means associated with said conveyor for 
locating said products thereon at positions which will 
cause said products to register successively with said con 
tainers after transfer to said second web. 

29. A continuous flexible vacuum packaging machine 
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including means for feeding a substantially horizontal 
span of flexible web material having an upper surface 
which is heat-sealable and should not be contaminated by 
the package product, a small diameter roller to which 
said web feeds upwardly and around which the web goes 
into said span, and a horizontal conveyor leading to said 
span at said roller, said conveyor being adapted to be 
manually loaded with said products and having means for 
pushing each product into said span over said roller at a 
travelling speed slightly faster than that of said span un 
till at least the majority of the product is on said span 
and for thereafter terminating the pushing effect prior 
to said product going entirely onto said span. 

30. A continuous flexible vacuum packaging machine 
including a rotating drum having a rim providing an an 
nular series of vacuum forming cavities, means for con 
tinuously feeding a thermo-plastic web to said series so 
that the web wraps partly around said series for vacuum 
forming thereof in said cavities into a series of pockets, 
means for feeding a covering web to said series over 
said pockets to close the latter and form therewith a se 
ries of containers, means for processing said containers, 
a rocker rocking concentrically with respect to said drum 
and mounting said processing means, and means for mov 
ing said processing means radially towards said drum 
to register with one of said containers and locking said 
rocker to said drum during processing, and for thereafter 
moving said processing means radially away from said 
drum and unlocking and rapidly returning said rocker 
for processing of a succeeding container, so that said 
processing means successively cooperates with successive 
containers while said drum continuously rotates, said 
processing means including a plurality of mechanisms 
spaced circumferentially with respect to said drum and 
performing a separate operation on each of said contain 
ers, said mechanisms including means for sealing said 
containers closed excepting for evacuating passages, an 
evacuating head and means for sealing said passages. 

31. A continuous flexible vacuum packaging machine 
including a rotating drum having a rim providing an an 
nular series of vacuum forming cavities, means for con 
tinuously feeding a thermo-plastic web to said series so 
that the web wraps partly around said series for vacuum 
forming thereof in said cavities into a series of pockets, 
means for feeding a covering web to said series over said 
pockets to close the latter and form therewith a series 
of containers, means for processing said containers, a 
rocker rocking concentrically with respect to said drum 
and mounting said processing means, and means for mov 
ing said processing means radially towards said drum to 
register with one of said containers and locking said rock 
er to said drum during processing, and for thereafter 
moving said processing means radially away from said 
drum and unlocking and rapidly returning said rocker 
for processing of a succeeding container, so that said 
processing means successively cooperates with successive 
containers while said drum continuously rotates, said 
processing means having a pantograph connecting with 
said rocker so as to move linearly with respect to said 
drum. 

32. A continuous flexible vacuum packaging machine 
including a rotating drum having a rim providing an an 
nular series of vacuum forming cavities, means for con 
tinuously feeding a thermo-plastic web to said series so 
that the web wraps partly around said series for vacu 
um forming thereof in said cavities into a series of pock 
ets, means for feeding a covering web to said series over 
said pockets to close the latter and form therewith a 
Series of containers, means for processing said contain 
ers, a rocker rocking concentrically with respect to said 
drum and mounting said processing means, and means 
for moving said processing means radially towards said 
drum to register with one of said containers and lock 
ing said rocker to said drum during processing, and for 
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thereafter moving said processing means radially away 
from said drum and unlocking and rapidly returning said 
rocker for processing of a succeeding container, so that 
said processing means successively cooperates with suc 
cessive containers while said drum continuously rotates, 
said processing means including means for sealing said 
containers closed excepting for evacuating passages, 
means for evacuating said containers, means for ejecting 
gas into said containers through said passages and means 
for sealing said passages. 

33. A continuous flexible vacuum packaging machine 
including a rotating drum having a rim providing an an 
nular series of vacuum forming cavities, means for con 
tinuously feeding a thermo-plastic web to said series so 
that the web wraps partly around said series for vacuum 
forming thereof in said cavities into a series of pockets, 
means for feeding a covering web to said series over said 
pockets to close the latter and form therewith a series of 
containers, means for processing said containers, a rock 
er rocking concentrically with respect to said drum and 
mounting, said processing means, and means for moving 
said processing means radially towards said drum to reg 
ister with one of said containers and locking said rocker 
to said drum during processing, and for thereafter mov 
ing said processing means radially away from said drum 
and unlocking and rapidly returning said rocker for proc 
essing of a succeeding container, so that said processing 
means successively cooperates with successive containers 
while said drum continuously rotates, said processing 
means including an evacuating and sealing head having 
an open side facing said drum's rim with this side's 
periphery sealing with the latter and having a pantograph 
connecting with said rocker so as to move linearly with 
respect to said drum. 

34. A continuous flexible vacuum packaging machine 
including a rotating drum having a rim providing an an 
nular Series of vacuum forming cavities, means for con 
tinuously feeding a thermo-plastic web to said series so 
that the web wraps partly around said series for vacu 
um forming thereof in said cavities into a series of pock 
ets, means for feeding a covering web to said series over 
said pockets to close the latter and form therewith a se 
ries of containers, means for processing said containers, 
a rocker rocking concentrically with respect to said drum 
and mounting said processing means, and means for 
moving said processing means radially towards said drum 
to register with one of said containers and locking said 
rocker to said drum during processing, and for thereafter 
moving said processing means radially away from said 
drum and unlocking and rapidly returning said rocker for 
processing of a succeeding container, so that said proces 
sing means successively cooperates with successive con 
tainers while said drum continuously rotates, said proces 
sing means including a plurality of mechanisms spaced 
circumferentially with respect to said drum and perform 
ing a separate operation on each of said containers, said 
mechanisms including means for sealing said containers 
closed excepting for evacuating passages and, located 
therebehind, an evacuating and final sealing head having 
an open side facing said drum's rim with this side's 
periphery sealing with the latter. 

35. A continuous flexible vacuum packaging machine including a rotating drum having a rim providing an an 
nular series of vacuum forming cavities, means for con 
tinuously feeding a thermo-plastic web to said series so 
that the web wraps partly around said series for vacuum 
forming thereof in said cavities into a series of pockets, 
means for feeding a covering web to said series over said 
pockets to close the latter and form therewith a series 
of containers, means for processing said containers, a 
rocker rocking concentrically with respect to said drum 
and mounting said processing means, and means for mov 
ing said processing means radially towards said drum to 
register with one of said containers and locking said rock 
er to said drum during processing, and for thereafter 
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moving said processing means radially away from said 
drum and unlocking and rapidly returning said rocker for 
processing of a succeeding container, so that said proc 
essing means successively cooperates with successive con 
tainers while said drum continuously rotates, said proces 
sing means including an evacuating and sealing head hav 
ing an open side facing said drum's rim with this side's 
periphery sealing with the latter, said machine including 
means for drawing and holding a vacuum forming vacu 
um in said cavities and means operative during evacu 
ation of said head for interconnecting said cavity and 
said head. 36. A continuous flexible vacuum packaging machine 
including an endless rotary series of vacuum forming 
pocket molds having peripheral edge flange portions, 
means for continuously feeding to said molds a thermo 
plastic flexible web wide enough to overlie said flange por 
tions and so that said web travels with said molds for a 
substantial portion of each rotation of the latter, means 
for heating said web and drawing a vacuum in said molds 
to vacuum form substantially corresponding pockets in 
said web while it travels with said molds, means for in 
serting the package products in said web pockets, means 
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for continuously feeding to said molds a flexible web 
wide enough to overlie said flange portions and so that 
this second web covers the first or thermoplastic web 
and said products to form packages, and means travel 
ling with said packages and molds for vacuumizing and 
sealing said packages so that finished packages may be re 
moved from said molds to clear the latter before start 
ing a succeeding rotation, and means for detecting 
whether or not said molds are cleared before starting 
said succeeding rotation. 
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