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22. Claims. (CI. 53-28) 

Packaging machines in which film is drawn into a cup 
to form a pocket in which the article to be packaged is 
inserted have been extensively used. Usually these cups 
have been carried by a drum, so that they followed a cir 
cular path. Ordinarily the open face of the cup has been 
covered and sealed by another layer of plastic. While 
drawing the film into a cup it has been necessary hereto 
fore to grip the edge of the film. One feature of the 
present invention is in providing a surface at the side of 
the cup to which the film, perhaps with suitable treatment 
such as heat, will cling enough to resist sidewise pull so 
that it will not need to be gripped. This is especially de 
sirable if the drums are to follow a straight line because 
clamping means cannot then be as simple as around a 
drum. 
There are some packagers who greatly prefer to have 

the packaging follow a straight line or horizontal path. In 
that event, a wide space, representing a substantial length 
of travel, can be provided for filling the pockets after they 
have been formed, the pockets remaining level throughout 
the filling zone. 

Straight-line packaging has also been commonly prac 
ticed, where the film or other material could be drawn 
along a table and after articles had been set thereon the 
sides folded up and over the top, with subsequent severing 
and end closing. The wide space available for placing 
the packages has been one of the recognized merits of this 
type of packaging, but in other respects it has not been 
nearly as desirable as packaging in which film is drawn 
into cups. 

According to the present invention the advantages of 
both methods of packaging are attained. The cups are 
articulated and moved along as an endless chain, all of the 
packaging being accomplished along the upper reach. 
This permits the filling space to be as wide as may be de 
sired. Perhaps it would seem that this means of ac 
complishing the advantages of cup packaging and straight 
line packaging would have occurred to someone before. 
Of course, it may be that it did, but that the problem 
of applying vacuum to the cups in straight-line movement 
discouraged any further contemplation of using articulated 
cups. However, the problem of supplying vacuum to the 
cups has been solved according to this invention, and in 
its preferred form it even includes means for vacuum 
packing, in which the package is substantially evacuated 
before final sealing. 
The application of vacuum to moving cups on a drum 

is fairly simple. It is merely necessary to connect a tube 
from each cup to a central self-valving head in which a 
port for each cup rotates with the drum and at the proper 
times moves across a port or manifold connected to the 
suction pump. It is apparent that this simple method 
of connecting the suction pump to the successive arcti 
culated cups moving in a straight line is hardly suitable. 
According to the present invention, the problem is solved 
by making a temporary connection between the suction 
line and each cup, and placing a valve on the port of 
the cup so that once the suction is drawn it will be more 
or less held by the valve. To provide a wide filling area 
with the film held down into the cup throughout the 
length of the run through this area, a succession of tem 
porary connections may be made with each cup so that 
even if there should be a small leak, the film will not draw 
away from the walls of the cup. 

in making possible the straight line movement of suc 
tion cups, further simplifications become possible. For ex 
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2 
ample a succession of operations can be performed with 
a succession of heads carried by one carriage reciprocat 
ing vertically. 

Various details have had to be contrived in order to 
Work out the straight line feature, as well as working out 
other features of the invention. These and other ad 
vantages and objects of the invention will be apparent 
from the following description and from the drawings, 
which are largely diagrammatic, with parts often omitted 
for simplification of illustration. 

Designation of Figures 
FIGURE 1 is a side view of the form of the invention 

chosen for illustration. 
FIGURE 2 is a partially diagrammatic view showing 

the successive operating heads on a common vertically 
reciprocating carriage, with some variations as compared 
to the other figures. 
FIGURE 2A is a detailed view of quick-relief mechan 

ism for relieving the vacuum quickly when desired. 
FIGURE 3 is a view taken from the left end of FIG. 1, 

with some parts shown in section more or less on the line 
3-3 of FG. 1. 
FIGURE 4 is a longitudinal sectional view of the ap 

paratus of FIG. 1 showing especially the endless chain 
of articulated cups, some of which are shown in section, 
and showing the means for applying vacuum to them. 
FIGURE 5 is a more detailed view showing especially 

Some of the actuating linkage for the vacuum applying 
3S 

FIGURE 6 is a view on a larger scale showing a cross 
Section of the vacuum manifold and associated vacuum 
applying parts. 
FIGURE 7 is a transverse sectional view looking from 

the left in FIG. 1 and taken largely along the lines 7-7 
of FG, 1. 
FIGURE 8 is a view looking down on a group of the 

articulated cup plates. 
FIGURE 9 is a vertical sectional view taken approxi 

mately on the irregular line 9-9 of FIG. 8. 
General Description 

Although the following disclosure offered for public 
dissemination is detailed to ensure adequacy and aid 
understanding, this is not intended to prejudice that pur 
pose of a patent which is to cover each new inventive con 
cept therein no matter how others may later disguise it 
by variations in form or additions or further improve 
ments. The claims at the end hereof are intended as the 
chief aid toward this purpose, as it is these that meet the 
requirement of pointing out the parts, improvements, or 
combinations in which the inventive concepts are found. 
As seen in FIG. 1 the machine is carried by a frame 11 

and is driven by a motor and gear combination 2. A 
series of cups 13 articulated together in the form of an 
endless chain moves from left to right along the top of the 
machine. As seen best in FIG. 4, a first film 14 is drawn 
from a roll 4', and after winding around enough rolls to 
ensure its being maintained flat is passed around a heat 
ing roll which makes it stretchable. This may be roll 
16 which applies it over the cups 13, or the roll immedi 
ately preceding it. The cups are moved intermittently, 
and at each stop approaching and passing filling station 17, 
a suction head or coupler E8 and 19 is raised into engage 
ment with the cups 13 to suck the film down into the 
cups or hold it there. Objects 2 are set in the pockets 22 
of the film thus formed and thereafter a second film 23 
from a roll 23' is applied over the pockets, thereby 
sealing them. Other operations to be described may then 
be performed on the package to evacuate it if desired, 
seal it more firmly, cut it from the continuous films, and 
deliver it to a conveyor 24. 
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Pocketing Suction 
The suction couplers 18 and 19 are carried by suction 

manifold 26, the cross section of which is seen better in 
FIG. 6. The suction manifold 26 may be carried by a 
T beam 27 which in effect forms a flange on the suction 
manifold 26. The suction manifold 26 with its flange 27 
are raised and lowered by bell crank levers 28 which are 
actuated by connecting rods 29, bell crank lever 3, con 
necting rod 32, cam follower lever 33, and cam 34. The 
cam 34 makes one revolution for each step of movement 
of the chain of cups 13, being rotated in unison with the 
continuously moving portion of a Geneva-drive mech 
anism which drives the sprockets 36 by which the chain 
of cups 13 is advanced a step at a time. 
As seen in FIG. 8, the cups 13 move in pairs, two cups, 

side by side, being formed by one cup plate 37. The two 
cups are separated by a common wall portion 38. As 
seen in FIGS. 6 and 9, a bore or recess 39 extends up 
wardly in the center of the wall 38. A fragmentary 
transverse section of the wall 33 is seen in FIG. 6, which 
also shows a bushing 41 screwed into the bore 39. Pas 
sages 42 lead from the space surrounding the head of 
bushing 41 to the inside of each cup 13. 
A valve 43 in the form of a rubber cup is carried by 

stem 44 which extends through bushing 41 and terminates 
in a head 46 above the bushing which limits the down 
ward movement of valve cup 43. Thus each cup plate 37 
carried its own valve cup 43. 
The suction couplers 18 are also formed of rubber. 

Each suction coupler 18 is secured to suction manifold 
26 by a bushing 47. When the suction manifold 26 is 
raised, the cups 13 at that time being stationary, a suction 
coupler 18 is pressed against the bottom of plate 37 
sealing itself to the plate around the valve cup 43. Just 
as it reaches sealing position a solenoid valve 48 is actuated 
to connect manifold 26 to a vacuum pump by flexible 
hose 49. This causes air to be drawn from both of the 
cups 13, this air being drawn past the flexible edge of 
valve cup 43. As the air is drawn from the cups 13 in 
the first instance, the film is drawn down into the cups. 
The successive couplers cooperate with the valves to 
make certain that the film is held in the cups, the valves 
holding the vacuum in the cups 13 while they move and 
the couplers sucking out any slight amounts of air which 
may enter the cups under the film as the cups move be 
tween successive stops. 
The suction couplers 18 preferably hold the valve cups 

43 resting lightly on the cup plate 37 so that no air will 
enter cups 13 when the Suction couplers 18 are removed 
or vented. Preferably suction manifold 26 is vented to 
the atmosphere by release of solenoid valve 48 just before 
the suction coupler 18 is to be lowered. The returning 
air presses the valve cup 43 firmly against the bottom of 
cup plate 37 effectuating a good seal. To be sure that 
valve cup 43 does not obstruct the passage through the 
bushing 47, its head is provided with slots 51. In FIG. 5 
a spring 52 has been shown which, through lever arm 53, 
tends to pivot the bell crank levers 28 in a direction to 
lower the suction manifold 26. This will pull the suction 
manifold 26 away from the cup plates 37. It may be 
omitted, however, when the valve 48, is, as illustrated, 
one which alternatively connects suction manifold 26 to 
a vent. When it is well vented the suction heads 13 will 
drop away from plate 37 by the weight of the parts. 
Manifold 26 must of course be lowered far enough so that 
cup valve 43 may clear it as the cup plate 37 moves to 
the next position. 

Preferably the clevis fitting on at least one end of each 
of the connecting rods 29 and 32 is threaded to the con 
necting rod so that it may be adjusted to give proper 
action of the parts and to raise the suction manifold 26 
just the right amount to press the suction couplers 18 
reliably against the plates 37. If desired, the two end 
suction heads, one of which is represented by 19, may be 
of firmer construction so as to limit the upper movement 
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4 
of suction manifold 26. This is not believed to be neces 
sary, however, and coupler 19 is different for another 
reason described below. The second film 23 is heated 
as by a hot drum 54 and applied over the cups 13, thus 
completing the package, although further steps may be 
taken. 

Vacuum Packing 
The air may now be withdrawn from the cups 13 if vac 

uum packing is desired. To this end, a carriage 56 is 
lowered by slide rods or legs 57 each time the cups come 
to rest. As each cup makes its first stop after application 
of the second film 23 to it, a heated piercing tip 55 pierces 
the upper film to let the air be drawn out from the pack 
age. The piercing tip 55 moves downwardly through the 
upper film 23 into a shallow recess or evacuating spout 
58 extending outwardly from the cup 13. The first film 
14, in being drawn down into the cups 13 will also be 
drawn down into a shallow depression which produces 
the spout 58, so that this part of the first film 14 will not 
be engaged by the second film 23. 

After the piercing, the cups move on and at their next 
stop, a high-suction head 59 is lowered upon them. The 
high-suction head 59 is connected by hose 61 through a 
solenoid valve to a high-vacuum pump. This draws the 
air from the inside of the package within the cup 13 out 
through the spout and the small hole that will have been 
formed in the upper film 23 over the spout 58 by tip 55. 
At the same time, as taught in my prior patent, No. 

2,888,787, high vacuum should be applied on the under 
side of the first film drawn into the cup. This is to keep 
the package from collapsing until nearly all the air has 
been drawn from the inside of the package. When it 
has been, as taught by said patent, it is preferable that the 
under vacuum be vented while the upper vacuum con 
tinues to be applied. To this end, the T bar or T beam 
27 (or, for convenience, manifold 26) may carry a high 
vacuum coupler 19, which may be similar to suction 
couplers 18, or may be a rubber body somewhat less soft. 
Preferably this high vacuum coupler does not thrust the 
valve cup 43 upwardly but lets it hang as far as the head 
46 will permit. Then when the suction in the suction 
coupler 19 is vented, the air can rapidly enter the cup 13. 
As a matter of fact, it is desirable to let the air enter 

the cups 13 at this stage even more quickly than is likely 
to result by venting this suction coupler 19. To this end, 
each cup plate 37 is provided with a quick-acting venting 
valve. Thus a fitting in the form of an elbow 60 may 
extend through the bottom wall of one of the cups 13, 
this elbow 60 normally being sealed by a hinged plate 62 
having a rubber face 63. At the instant when quick 
venting is desired, a rotating segment 64 strikes the valve 
plate 62 and opens it to admit air through the fitting 60 
to the cup into which it leads, from which it also flows 
to the companion cup through the apertures 42 of FIG. 6. 
Segment 64 is carried by a shaft 64' rotating about a 
fixed axis one revolution per step of cups 13, in timed 
relation to the other parts. 
To ensure rapid movement of air from the cups 13, 

and back into them when desired, it is preferred that a 
plate 66 be secured in each of the cups 13 to form the 
effective bottom thereof. Lugs 67, which may be formed 
in the true bottom of the cup 13, or may be formed on 
plates 66, keep the plate 66 raised so that air can flow 
into the effective portion of the cup all around the 
periphery of the plate 66. The plate 66 should fit fairly 
closely at its periphery but should have adequate clear 
ance for air flow. 
As explained in the prior patent mentioned, the vent 

ing of the vacuum below the lower film 4 while the 
Suction is maintained above the package causes a col 
lapsing of the package about the article wrapped therein 
So that the package clings very tightly to the article. As 
this collapse is completed, the spout formed by vent 58 
in FIG. 8 is also collapsed. That is, the lower film is 
closed against the upper film. This closes the hole which 
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was pierced in the upper film and prevents air from 
returning to the package when the upper vacuum is 
vented and the vacuum head 59 removed. 

Weld Sealing 
Although the films cling together well enough to stay 

sealed with fairly gentle handling, it is possible with 
Some film materials that violent handling such as twist 
ing them would separate the films and let air into the 
package. Inasmuch as this might cause spoilage of food 
products, and would certainly remove some advantages 
of vacuum packaging, it is important that this be avoided. 
Accordingly, the entire periphery of the package including 
the spout area is preferably weld sealed. 
To this end a head 69 is lowered by carriage 55 onto the 

cups 3 at their next stop. The head 69 is heated by 
an electric heater 70 to a temperature which will produce 
weld sealing of the plastic films, (assuming that they are 
heat sealable) and includes a small knob 71 fitting neatly 
into each depression 58 of FIG. 8 so as to press the films 
together firmly at that point as well as ail around the 
periphery of each cup. The head 69 is preferably in 
the form of an inverted cup so that there will be no 
possibility that the package would block the downward 
movement of the heads, which may bear against "Silastic' 
faces 65 on the cups. 

Cut-Off Heads 
Usually it is desired to sever the packages from the 

films which up to this point have held them in one 
continuous strip. To this end a cut-off head 72 may be 
lowered by frame 56 onto the cups at their next stop. 
Or, as seen in FIG. 2, there may be an intermediate cool 
ing position. This head may comprise merely a fairly 
sharp metallic edge, a knife edge, extending around the 
peripheries of the cups, including into the grooves 58, to 
sever each package all around its periphery. As men 
tioned, the rims of the cups 3 are faced wtih a silicone 
type of elastomer, such as "Silastic' against which the 
knife edge may press. The head 72 is preferably heated. 
The cut material is preferably wound on a drum 73, 

which is driven by a belt 74. The belt 74 preferably is 
driven only when the cups 3 are advanced, but inas 
much as it preferably includes friction slip features, it 
can be driven constantly. The friction drive accom 
modates the movement of the drum 73 to its increasing 
diameter as the scrap is wound thereon. 
The straight line movement of the suction cups makes 

it practical to mount the various heads and operating 
devices just described on one carriage, reciprocating 
vertically toward and from the path of the cups. As 
carriage 56 moves vertically as described, the piercing 
tip 55, the high suction head 59, the weld sealing head 
69, and the cut-off head 72 cooperate in succession with 
each cup 3. 

Each of the heads is carried by one or more cross-bars 
75 of the carriage 56, and is resiliently yieldable. For 
example, the head 59 is urged downwardly from cross 
bar 75 by the springs 76, the downward movement being 
limited by adjustable collars 77 on rods 78, which slide 
through cross-bar 75. As each head comes to rest upon 
the pair of cups 13, with which it is to engage, the 
springs 76 yield to permit the carriage to move further 
downwardly slightly, while the head engages the cups 
with just the right pressure, determined by the springs 76. 
Alternatively the heads may be mounted rigidly on a 
cross bar which is yieldably mounted, as by being slide 
able on pins 88 carried by carriage 56, and being urged 
downwardly by springs 81 against the carriage. 
The carriage 56 may be carried by slide-rods 57, which 

may be rigidly secured together to serve as a frame with 
all of the rods 57 operating in unison. With the small 
number of machines which have been manufactured so 
far, it has been found convenient to be able to adjust 
the stopping position of the carriage in its downward 
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6 
movement. This has been accomplished by having the 
carriage 56 biased downwardly and raised by cams. The 
stopping position is then easily determined by adjusting 
screw legs 82, which may come to rest on any suitable 
fixed portion of the structure. The piercing tip 55 may 
be rigidly mounted on carriage 56. 

Discharge of Packages 
Although the packages may be dumped from the cups, 

lift out devices have been illustrated and have the advan 
tages of handling the packages more gently, more uni 
formly and reliably, with the packages all right side up. 
A discharge arm. 83 is actuated each time a cup comes to 
rest adjacent it. The discharge arm 83 carries suction 
cups 84 connected to one of the sources of vacuum at 
appropriate times. After seizing the package by vacuum, 
the discharge arm. 83 is swung clockwise and passes 
through slots in a sloping plate 85. The plate 85 strips 
the package from the arm 83 and the package slides on 
to conveyor 24. The arm 83 then returns for the next 
package, or rather the next pair of packages. 

Drive and Control Means 

Although some parts of the drive and control means 
have been illustrated, particularly in FIGS. 1 and 7, 
the previous discussion makes clear the type of drive and 
control needed so that a good machine designer could 
supply these details. The drawings show quite a few 
parts of the drive and control means as they have been 
actually built. As seen in F.G. 1 the motor and gear box 
combination 12 (seen separately in FIG. 3) drives a shaft 
84' which, as illustrated in FIG. 7, may carry an assort 
ment of sprockets and the cams for driving or controlling 
of the parts of the apparatus. It is desirable to keep 
the vacuum lines as short as possible, especially beyond 
the control valves from the suction pump. Accordingly, 
vacuum control cams such as cam 86 of FIG. 7 will op 
erate a switch 87 (perhaps through a cam follower 88) 
for controlling a solenoid valve such as the valve 48 (in 
FIG. 6) as close as practicable to the point of applica 
tion of the vacuum. 

Cup Tracks 
As seen best in FEG. 8, each cup plate 37 carries and 

is carried by four rollers 9. These ride on track bars 
92, when moving to the right in FIG. 4, and 93 when 
moving to the left in FIG. 4. The track bar 92 main 
tains the cups in a truly straight line, nonsagging move 
ment, during their useful run. The track bar 93 supports 
the cups during their return run mainly to relieve the vari 
ous parts, such as connecting links 94 (FIG. 9), of wear 
ing strain. 

Cling-Holding of Edges 
Some means must be provided for holding the film 14 

stretched across the cups while the suction draws the film 
down into the cups. Heretofore, clamping means have 
been provided, on drum type machines. With straight 
line movement, clamping becomes difficult, The sub 
stitute here devised has proved so adequate in spite of 
its simplicity that it will probably be used on drum ma 
chines too. It is made possible by realizing that resist 
ance to side-wise pull is all that is necessary. 
As seen in FG. 8, the illustrated form of the inven 

tion includes cling strips 96 extending along opposite 
sides of each plate 37, for the full length of these sides. 
These may be tacky if necessary, but with most films it is 
merely necessary that the top surface of these strips be 
either highly polished or of a material having a clinging 
affinity for the film in its heated condition. Polyvinyl 
chioride has been used when the film surface was rub 
ber hydrochloride. Saran and polished stainless steel 
would also be suitable. The film is pressed firmly on 
the strips, as well as on the peripheries of the cups, by 
roll E5. There is sufficient drag on supply roll 14' or 
elsewhere as the film approaches the cups so that the film 
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will not slip lengthwise forwardly under influence of the 
Suction. It is prevented from slipping rearwardly by the 
clinging action all along the series of cups and by being 
held in the more advanced cups as the film is first drawn 
into each successive cup. In feeding a new film it may 
be desirable to run it without suction until it has passed 
beyond the point of applying the second film by heated 
roller 54, as this roller will initially help to hold the sheet 
against being pulled backwards by suction. 
The Securing of the edges without clamping means has 

been found so advantageous that even less convenient 
forms than that illustrated might be restored to in the 
future if necessary. 

It will be observed that the principle of using the cling 
ing action of the web 14 to the cling-surfaces 96, though 
most useful in the type of operation here indicated, has 
wide possible applications. For example, where cups are 
not involved, belts or other laterally disposed strips can 
be used for carrying through any type of machine a web, 
the edges of which have been pressed against such strips, 
assuming that the web and the surfaces of the strips have 
this surface clinging action. Likewise, pieces which are 
separate when applied or severed after application can 
be separately handled by any suitable surface with which 
they have this clinging action. In any event, after some 
operation has been performed with the sheetlike material 
thus handled, performing some change on the material 
or merely applying it to something else, the material can 
be separated from the carrying surface to which it has 
been clinging merely by overcoming the unchanged cling 
ing force. Although it is old to carry items by means of 
magnetic attraction, application to adhesive coated plates, 
and by suction, this use of the surface clinging action 
here contemplated between adhesive-free non-magnetic 
clinging surfaces is believed to be broadly new. 

Although some of the claims specify the location of the 
clinging surfaces as being opposite to one another, this 
condition is, of course, found when an entire periphery is 
of clinging nature. Also, some of the claims do not even 
require that there be opposite surfaces. 

claim: 
1. Packaging apparatus including in combination: 
a plurality of mold cups linked together in the form 

of an endless chain, each having a suction passage 
extending from deep in the cup to an opening ex 
posed externally of the cup; 

means for moving the cups with step-by-step movement 
to pass around spaced parallel generally horizontal 
aXeS 

means for guiding the upper run of cups along a gen 
erally straight and horizontal path passing a filling 
station; 

means for applying a web of stretchable material across 
the cups as they approach said station; 

said apparatus including means for restraining the sides 
of the web against lateral movement while stretched 
into said cups; 

means including a succession of thrust-applied sep 
arable couplers for connecting a suction pump to 
the suction passages of successive cups in successive 
positions as they successively stop along said path for 
drawing air from the cups, thereby forming pock 
ets in the web; 

valves carried by the cups associated with the suction 
passages for preventing the return of air to the pock 
ets when said last named means is separated from 
the cups during movement of the cups; 

means for applying a second web across the cups after 
they have passed the filling station; 

a carriage moveable downwardly toward and upward 
ly from said cups along a part of Said path beyond 
the point of applying the second web thereto; 

a succession of operating devices carried by said car 
riage at positions to cooperate with successive cups 
at successive stopped positions thereof as the car 
riage moves downwardly; and 
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means to move the carriage downwardly to cause said 
devices to cooperate successively with the cups in 
successive positions. 

2. Packaging apparatus including in combination: 
a plurality of mold cups linked together in the form of 

an endless chain, each having a suction passage ex 
tending from deep in the cup to an opening exposed 
externally of the cup; 

means for moving the cups to pass around spaced par 
allel generally horizontal axes; 

means for guiding the upper run of cups along a gen 
erally straight and horizontal path passing a filling 
station; 

means for applying a web of stretchable material across 
the cups as they approach said station; 

said apparatus including means for restraining the 
sides of the web against lateral movement while 
stretched into said cups; 

means including a succession of thrust-applied Sep 
arable couplers for connecting a Suction pump to 
the suction passages of successive cups in Successive 
positions along said path for drawing air from the 
cups, thereby forming pockets in the web; and 

means for applying a second web across the cups after 
they have passed the filling station. 

3. Packaging apparatus according to claim 2 including 
also 

suction lift-out means mounted to move towards said 
cups as the cups are in a downwardly moving loca 
tion, and to move arcuately away from the cups; and 

stationary fingers past which the suction lift-out means 
pass, and which separate the lifted out package from 
the suction lift-out means, and along which the pack 
age slides for further handling. 

4. Packaging apparatus including in combination: 
a plurality of suction cups linked together in the form 

of an endless chain, each having a suction passage 
extending from deep in the cup to an opening ex 
posed externally of the cup; 

means for moving the cups to pass around spaced par 
allel generally horizontal axes; 

means for guiding the upper run of cups along a gen 
erally straight and horizontal path passing a filling 
station; 

means for applying a web of stretchable material across 
the cups as they approach said station; 

said apparatus including means for restraining the sides 
of the web against lateral movement while stretched 
into said cups; 

means including a succession of thrust-applied separable 
couplers for connecting a suction pump to the suc 
tion passages of successive cups in successive posi 
tions along said path for drawing air from the cups, 
thereby forming pockets in the web; 

valves carried by the cups associated with the suction 
passages for preventing the return of air to the pock 
ets when said last named means is separated from the 
cups; 

means for applying a second web across the cups after 
they have passed the filling station; 

a carriage moveable downwardly toward and upwardly 
from said cups along a part of said path beyond 
the point of applying the second web thereto; 

a succession of operating devices carried by said car 
riage at positions to cooperate with successive cups 
at successive positions thereof as the carriage moves 
downwardly; and 
eans to move the carriage downwardly to cause said 
devices to cooperate successively with the cups in 
successive positions. 

5. Packaging apparatus including in combination: 
a plurality of Suction cups linked together in the form 

of an endless chain, each having a suction passage 
extending from deep in the cup to an opening ex 
posed externally of the cup; 

means for moving the cups with step-by-step movement 
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to pass around spaced parallel generally horizontal 
aXeS; 

means for guiding the upper run of cups along a gen 
erally straight and horizontal path passing a filling 
station; 

means for applying a web of stretchable material across 
the cups as they approach said station; 

said apparatus including means for restraining the sides 
of the web against lateral movement while stretched 
into said cups; 

means including a succession of thrust-applied sep 
arable couplers for connecting a suction pump to 
the suction passages of successive cups in successive 
positions as they successively stop along said path 
for drawing air from the cups, thereby forming 
pockets in the web; and 

valves carried by the cups associated with the suction 
passages for preventing the return of air to the pock 
ets when said last named means is separated from 
the cups during movement of the cups. 

6. Packaging apparatus including in combination: 
a plurality of suction cups linked together in the form 

of an endless chain, each having a suction passage 
extending from deep in the cup to an opening ex 
posed externally of the cup; 
means for moving the cups to pass around spaced 
parallel generally horizontal axes; 

means for guiding the upper run of cups along a gen 
erally straight and horizontal path passing a filling 
station; 

means for applying a web of stretchable material across 
the cups as they approach said station; 

said apparatus including means for restraining the sides 
of the web against lateral movement while stretched 
into said cups; 

means including a succession of thrust-applied separable 
couplers for connecting a suction pump to the Suction 
passages of successive cups in successive positions 
along said path for drawing air from the cups, there 
by forming pockets in the web; and 

valves carried by the cups associated with the suction 
passages for preventing the return of air to the pock 
ets when said last named means is separated from the 
CllpS. 

7. Packaging apparatus including in combination: 
a plurality of suction cups linked together in the form 

of an endless chain, each having a suction passage 
extending from deep in the cup to an opening ex 
posed externally of the cup; 

means for moving the cups to pass around spaced par 
allel generally horizontal axes; 

means for guiding the upper run of cups along a gen 
erally straight and horizontal path passing a filling 
station; 

means for applying a web of stretchable material across 
the cups as they approach said station; 

said apparatus including means for restraining the 
sides of the web against lateral movement while 
stretched into said cups; 

means including a succession of thrust-applied sep 
arable couplers for connecting a suction pump to 
the suction passages of successive cups in Successive 
positions along said path for drawing air from the 
cups, thereby forming pockets in the web; 

valves carried by the cups associated with the suction 
passages for preventing the return of air to the pock 
ets when said last named means is separated from 
the cups; and 

said means for connecting the Suction pump including 
a manifold extending longitudinally of the path of 
movement and connected to the suction pump, the 
couplers being cuplike, formed of elastomer material, 
carried by the manifold outside thereof, facing said 
path, and having openings therethrough communi 
cating with the manifold. 
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10 
8. Packaging apparatus including in combination: 
a plurality of suction cups linked together in the form 

of an endless chain, each having a suction passage 
extending from deep in the cup to an opening ex 
posed externally of the cup; 

means for moving the cups to pass around spaced par 
allel generally horizontal axes; 

means for guiding the upper run of cups along a gen 
erally straight and horizontal path passing a filling 
station; 

meai is for applying a web of stretchable material across 
the cups as they approach said station; 

said apparatus including means for restraining the sides 
of the web against lateral movement while stretched 
into said cups; 

means including a succession of thrust-applied separa 
ble couplers for connecting a suction pump to the 
Suction passages of successive cups in successive posi 
tions along said path for drawing air from the cups, 
thereby forming pockets in the web; 

valves carried by the cups associated with the suction 
passages for preventing the return of air to the pock 
ets when said last named means is separated from the 
Cups; 

said means for connecting the suction pump including 
a manifold extending longitudinally of the path of 
movement and connected to the suction pump, the 
couplers being cuplike, formed of elastomer material, 
carried by the manifold outside thereof, facing said 
path, and having openings therethrough communi 
cating with the manifold; and 

means for oscillating a manifold to bring each coupler 
into engagement with successive cups. 

9. Packaging apparatus including in combination: 
a plurality of suction cups linked together in the form 

of an endless chain, each having a suction passage 
extending from deep in the cup to an opening ex 
posed externally of the cup; 

means for moving the cups to pass around spaced par 
allel generally horizontal axes; 

means for guiding the upper run of cups along a gen 
erally straight and horizontal path passing a filling 
station; 

means for applying a web of stretchable material 
across the cups as they approach said station; 

said apparatus including means for restraining the sides 
of the web against lateral movement while stretched 
into said cups; 

means including a succession of thrust-applied separa 
ble couplers for connecting a suction pump to the 
Suction passages of successive cups in successive posi 
tions along said path for drawing air from the cups, 
thereby forming pockets in the web; 

valves carried by the cups associated with the suction 
passages for preventing the return of air to the 
pockets when said last named means is separated 
from the cups; 

said means for connecting the suction pump including 
a manifold extending longitudinally of the path of 
movement and connected to the suction pump, the 
couplers being cuplike, formed of elastomer mate 
rial, carried by the manifold outside thereof, facing 
said path, and having openings therethrough com 
municating with the manifold; 

means for oscillating a manifold to bring each coupler 
into engagement with successive cups; 

electrically controlled valve means close to the mani 
fold for controlling its connection to the suction 
pump; and 

means for controlling the valve means in timed rela 
tionship to the engagement of the couplers with the 
cups. 

10. Packaging apparatus including in combination: 
a plurality of suction cups linked together in the form 

of an endless chain, each having a suction passage 
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extending from deep in the cup to an opening ex 
posed externally of the cup; 

means for moving the cups to pass around spaced 
parallel generally horizontal axes; 

means for guiding the upper run of cups along a gen 
eraily straight andi horizontal path passing a filing 
Station; 

means for applying a web of stretchable material across 
the cups as they approach said station; 

said apparatus including means for restraining the sides 
of the web against lateral movement while stretche 
into said cups; 

means including a succession of thrust-applied separa 
ble couplers for connecting a suction pump to the 
Suction passages of Successive cups in successive posi 
tions along said path for drawing air from the cups, 
thereby forming pockets in the web; 

valves carried by the cups associated with the suction 
passages for preventing the return of air to the 
pockets when said last named means is separated 
from the cups; and 

the means for restraining the sides of the web com 
prising strips against which the sides of the web are 
pressed and to which the Web clings to resist lateral 
InOVenent. 

11. Packaging apparatus according to claim 2 in which: 
said cups have vents formed in their rims to produce 

in communication with the pockets a vent spout for 
each pocket in the web drawn into the cups; 

one of said devices including means for puncturing the 
second web in the part thereof covering said spout; 
and 

another of said devices comprising a suction head for 
drawing air through the punctured web and spout 
to evacuate the package. 

12. Packaging apparatus according to claim 2 in which: 
said cups have vents formed in their rims to produce 

in communication with the pockets a vent spout for 
each pocket in the web drawn into the cups; 

one of said devices including means for puncturing the 
second web in the part thereof covering said spout; 

another of said devices comprising a suction head for 
drawing air through the punctured web and spout 
to evacuate the package; and 

another of the devices comprising means for thereafter 
weld sealing the two webs together throughout the 
peripheries surrounding the successive pockets, in 
cluding the spout portions of such peripheries. 

13. Packaging apparatus according to claim 2 in which: 
said cups have vents formed in their rims to produce in 

communication with the pockets a vent spout for 
each pocket in the web drawn into the cups; 

one of said devices including means for puncturing the 
second web in the part thereof covering said spout; 

another of said devices comprising a suction head for 
drawing air through the punctured web and spout 
to evacuate the package; 

another of the devices comprising means for thereafter 
weld sealing the two webs together throughout the 
peripheries surrounding the successive pockets, in 
cluding the spout portions of Such peripheries; 

said apparatus including a passage for venting freely 
to the atmosphere the space in Said cups below the 
pocketed web during the later part of the operation 
of the Suction head in evacuating the package; 

a valve for said passage biased to the closed position; 
and 

means at a fixed location but rotating in timed relation 
with the movement of the cups to flip open the valve 
associated with the cup in which the package is be 
ing evacuated. 

14. Packaging apparatus including: 
a series of cups, each having a Suction passage therein 

for the suction of air from the cups; 
means for moving the cups; 

5 

O 

20 

40 

55 

60 

65 

70 

means for applying a web of stretchable material across 
the cups; 

means for connecting a suction pump to the passages 
for drawing the web into the cups; 

Said cups being provided with cling-surfaces laterally 
disposed on opposite sides of the cups with respect 
to the direction of cup movement, adapted to cling 
to a nontacky film and restrain the portions of the 
Web laterally of the cups from lateral movement as 
the web is drawn into the cups. 

15. Packaging apparatus including: 
a Series of cups, each having a suction passage therein 

for the Suction of air from the cups; 
means for moving the cups; 
means for applying a web of stretchable material across 

the cups; 
means for connecting a suction pump to the passages 

for drawing the web into the cups; 
said cups being provided with cling-surfaces laterally 

disposed on opposite sides of the cups with respect 
to the direction of cup movement, adapted to cling 
to a nontacky film and restrain the portions of the 
Web laterally of the cups from lateral movement as 
the web is drawn into the cups; 

Said cling-Surfaces being positioned to have the web 
pressed against them by the means for applying the 
Web across the cups. 

16. Packaging apparatus including: 
a Series of cups, each having a suction passage therein 

for the suction of air from the cups; 
means for moving the cups; 
means for applying a web of stretchable material across 

the cups; 
means for connecting a suction pump to the passages 

for drawing the web into the cups; 
said cups being provided with cling-surfaces laterally 

disposed on opposite sides of the cups with respect 
to the direction of cup movement, adapted to cling 
to a nontacky film and restrain the portions of the 
Web laterally of the cups from lateral movement as 
the web is drawn into the cups; 

said cling-surfaces being positioned to have the web 
pressed against them by the means for applying the 
Web across the cups; and 

means for pulling the edge portions of the web away 
from the cling-Surfaces in a direction toward which 
they face. 

17. Packaging apparatus including: 
a plurality of suction cups linked together in the form 

of an endless chain, each having a suction passage 
extending from deep in the cup to an opening ex 
posed externally of the cup; 

means for moving the cups with step-by-step movement 
to pass around Spaced parallel generally horizontal 
aXeS; 

means for guiding the upper run of cups along a gen 
erally straight and horizontal path passing a filling 
station; 

means for applying a web of stretchable material across 
the cups as they approach said station; 

Said apparatus including means for restraining the sides 
of the Web against lateral movement while stretched 
into said cups; 

means including a succession of couplers for connecting 
Suction means to the suction passages of successive 
cups in Successive positions, as they successively come 
to the means, for drawing air from the cups, thereby 
forming pockets in the web; 

Valves carried by the cups associated with the suction 
passages for preventing the return of air to the pock 
ets when said last named means is separated from 
the cups during movement of the cups; said valves 
being biased toward their open positions, and the 
first of Said couplers operating to bias each valve, as 
the coupler cooperates therewith, toward the closed 
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position; the final coupler restoring each valve to its 
normal bias so that when said final coupler so per 
mits, air can enter the associated cup through said 
passage. 

18. Packaging apparatus including: 
a plurality of suction cups linked together in the form 

of an endless chain, each having a suction passage 
extending from deep in the cup to an opening ex 
posed externally of the cup; 
means for moving the cups with step-by-step move 
ment to pass around spaced parallel generally hori 
Zontal axes; 

means for guiding the upper run of cups along a gener 
ally straight and horizontal path passing a filling sta 
tion; 

means for applying a web of stretchable material across 
the cups as they approach said station; 

said apparatus including means for restraining the sides 
of the web against lateral movement while stretched 
into said cups; 

means including a succession of couplers for connect 
ing Suction means to the Suction passages of succes 
sive cups in successive positions, as they successively 
come to the means, for drawing air from the cups, 
thereby forming pockets in the web; 

valves carried by the cups associated with the suction 
passages for preventing the return of air to the pock 
ets when said last named means is separated from 
the cups during movement of the cups; said valves 
and couplers being constructed for differential coac 
tion, the valves preventing re-entry of air after appli 
cation of the first coupler, but permitting reentry of 
air after application of the final coupler. 

19. Packaging apparatus including: 
a plurality of suction cups linked together in the form 

of an endless chain, each having a suction passage 
extending from deep in the cup to an opening ex 
posed externally of the cup; 

means for moving the cups to pass around spaced 
parallel generally horizontal axes; 

means for guiding the upper run of cups along a gen 
erally straight and horizontal path passing a fill 
ing station; 

means for applying a web of stretchable material 
across the cups as they approach said station; 

said apparatus including means for restraining the 
sides of the web against lateral movement while 
stretched into said cups; 

means including a coupler for connecting a suction 
pump to the suction passages of successive cups, as 
they successively come to this means, for drawing 
air from the cups, thereby forming pockets in the 
web; and 

valves carried by the cups associated with the suction 
passages for preventing the return of air to the 
pockets when said coupler is separated from the 
CupS. 

20. Packaging apparatus including: 
a plurality of suction cups linked together in the form 

of an endless chain, each having a suction passage 
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extending from deep in the cup to an opening ex 
posed externally of the cup; 

means for moving the cups to pass around spaced paral 
lel generally horizontal axes; 

means for guiding the upper run of cups along a gen 
erally straight and horizontal path passing a filling 
station; 

means for applying a web of stretchable material 
across the cups as they approach said station; 

said apparatus including means for restraining the sides 
of the web against lateral movement while stretched 
into said cups; 

means including a coupler for connecting a suction 
pump to the suction passages of successive cups, as 
they successively come to this means, for drawing 
air from the cups, thereby forming pockets in the 
web; and 

valves carried by the cups associated with the suction 
passages for preventing the return of air to the 
pockets when said coupler is separated from the 
cups; said valves being biased toward their open 
positions, and said coupler operating to bias each 
valve, as the coupler cooperates therewith, to closed 
position. 

21. Packaging apparatus including: 
a cup having a suction passage therein for the suction 

of air from the cup; 
means for connecting a suction pump to the passages 

for drawing into the cup a sheet stretched across 
the cup; 

said cup being provided with cling-surfaces on opposite 
sides of the cup, adapted to cling to a nontacky film 
and restrain the portions of the sheet beyond the 
cup from movement toward the cup as the sheet is 
drawn into the cup, 

and direct-acting pressure means for pressing the sheet 
firmly against the cling surfaces to develop pressure 
induced surface clinging action. 

22. The method of handling nontacky sheetlike mate 
rial which includes the steps of pressing an adhesive 
free surface of said material against an adhesive-free 
smooth surface with firm pressure to cause the mate 
rial to cling by pressure-induced surface clinging action, 
moving said surface, performing an operation with said 
material which tends to forcefully slide the material along 
the surface, effectively resisting said sliding movement 
by said pressure-induced surface clinging action and re 
moving the material from said surface by stripping it 
away from the surface, thereby overcoming the substan 
tially unchanged surface clinging action. 
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