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1

Our invention relates to machines for the
wrapping and packaging of flat articles wherein
the articles to be wrapped have sufficient resist-
ance to compression as to withstand the pressure
of compression members which the machine em-
ploys.

It is the object of our invention to pxov1de a
machine for wrapping articles with plastic film
material or wax paper or other heat sealable
wrapping material wherein two sheets of the
wrapping film are fed from rolls, along in con-
junction with the articles, one film above the
‘article feed, and the other below, and the articles
are enclosed as to their tops and bottoms with
sheets of the wrapping film wherein the edges of
the film overlap at the sides and ends. The over-
lapped side and end edges are subseguently fold-
ed over forming a single folded, doubly heat
sealed edge band surrounding the periphery and
laid against one surface of the package.

It is our object to provide a machine for Wrap-
ping flat articles wherein a substantially impervi-
ous sealed joint is provided. ©

Another object is to provide a wrapping or

packaging machine wherein during the .enclos- -

ing of the article the article proceeds in s single
bredetermined plane of movement normally hori-
zontal. Such mechanism obviates the necessity
of additional mechanical devices for moving and

supporting the articles incerporated in most ..,

wrapping machines which operate on the princi-
ple of the articles picking up the wrappers and
then being mechanically maneuvered in a se-
quence of operations in various planses of move-

ment from which the articles emerge in wrapped .

condition.

Another object is the provision of a machine
for wrapping articles wherein the wrapper may
ke removed without the necessity of a tear string,
since flaps at each of the four corners provide
means for securing a grasp with the fingers for
removing the wrapper. Such construction fur-
ther provides, with one side edge torn off, a bag
or envelope which may be utilized for further
packaging of other articles.

The foregoing okjects and other objects to be
hereinafter described or claimed, we accomplish
by that certain combination and arrangement of
parts of which we have illustrated a preferred
embodiment.

Referring to the drawings, which are semi-di-~
agrammatic:

Figure 1 is a fragmentary perspective view il-
lustrating certain 1mt1a,1 steps 1n the packaging
process.
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Figure 2 embraces g series of enlarged sectional
views showing certain progressive steps in for-
mation of a package.

Figure 3 illustrates a completed package as pro-
duced by our machine.

Figure 4 is a plan view showing one arrange-
ment of a feed table which may be employed.

Figure 5 is a plan view taken on the line 5—5
of Figure 6 and showing initial steps of the pack-
aging operation.

Figure 6 is a vertical sectlonal view taken on
the line 6—6 of Figure 5.

Figure 7 is a plan view of a heated sealing mem-
ber, being on a reduced scale.

Figure 8 is a plan view showing further steps
in the packaging process, the figure being a con-
tinuation of Figure 5.

Figure 9 is a vertical sectional view taken on
the line 9—9 of Figure 8.

Figure 10 is a plan view showing the final steps
in the packaging process, this figure being a con-
tinuation of Figure 8.

Figure 11 is a vertical sectional view taken on
theline {{—I{1! of Figure 10.

Figure 12 is a diagrammatic view illustrating
electronically controlled means employed for
transferring the work pieces from an initial con-
veyor to a second conveyor arranged at a right
angle to the initial conveyor, and

Figure 13 is a diagrammatic view illustrating
cerfain alternative mechanism which may be
employed for making the feed continuous instead
of intermittent.

Throughout the drawings the work bpieces,
items or articles to be packaged are indicated at
{¢. For the purpose of this specification a work
piece or article may be considered a sheaf of
decorative wrapping paper or the like approxi-
mately 10 inches square and % inch in thickness.
It will be understood, however, that our invention
may be readily adapted to packaging of various
other articles of thin proportion, the only essen-
tial requirement of which is that the packages
will not crush under compression operations of
the machine.

Referring first to Figure 4, a feed table or load-
ing station, generally indicated at |, comprises
a smooth table surface 12 having slots {3. Chains
{4, arranged beneath the table surface and run-
ning over sprockets 15 at the left and {8 at the
right, carry pins {7 which extend up through the
slots 13 and serve to convey the work pieces {0
to the right as indicated. There are two rows
of work pieces arranged to enter the machine. It
will be a simple mechanical equivalent to- wrap
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more than two advancing lines of articles by
duplicating the number of units. Thus two or
more lines of articles or work pieces may be
wrapped. Thus in Figure 4 the feed table is con-
structed to accommodate one row of the work
pieces marked A and another row marked B. The
work pieces are delivered to starting position on
the table, to be engaged and conveyed in the
direction indicated by action of the pins {7. No
mechanical delivery of the individual work pieces
to the table starting positions are shown but may
readi’y be incorporated. For purposes of expla-
nation of the machine illustrated, we may con-
sider that the individual units, comprising folded
sheets of paper to be wrapped, are fed to the ma-
chine manually by an operator who takes one or
more units from a stack and places them in start~
ing position.

As they are thus carried forward, the work
pieces I8 are brought into proper alignment by
suitable side guides {8.

Referring now to Figure 1, a web of cellophane
or other heat sealable material 20 passes ypward
and over a roll 2{. A web of similar madterial 22
moves downward and under a roll 23. After pass-
ing about the rolls 21 and 23, the webs are drawn
‘forward in the same direction of movement as
that of the work pieces by draw rolls, not shown
in Figure 1, but later to bs described. Thus the
work pieces moving forward from the feed table
-are pinched between the rolis 2{ and 23, and are
carried forward at a slightly increased rate over
that of the feed pins 11. The work pieces be-
come interpcsed between the lower web 20 and
the upper web 22. It will be.observed from exam-
ination of the drawings that the work pieces are
positioned in interspaced relation with each
other, thus leaving marginal -areas of the webs
20 and 22 which areas will be joined together by
heat sea'ing as later described. The mterposed
relation -of the work pieces between the -webs is
indicated at C in Figures 1 and 2.

With the work pieces thus interposed between
the webs the assembly is carried forward fo-a heat

sealing mechanism, not shown in Figure 1, but |

later to be described, which seals together the
marginal areas of the webs producing longitudi-
nal lines of seal 24, 25, and 26, in .combination
with transverse lines of seal 271. These sealed

marginal portions form .pockets confining -the ;

work pieces {0 between the webs and producing
a waffe iike structure with each of the work pieces
contained within a pocketed formation thereof_

As the structure thus formed moves forward
a rotary knife or slitter 28 is arranged to -sever
the -cellophane on the center line of the longi-
tudinal sealed margin 25. A stationary slitter
may be used to accomplish this same  purpose.
A shear 29 is suitably disposed and .actuated to
sever the cellophane on the center line of .the
transverse sealed marginal portions-27. The webs
of-cel’'ophane with the work pieces sealed between
are thus cut into individual packages such -as
indicated at 30A and 30B, each package contain-
ing one of the work pieces 10 sealed between an
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upper and a lower piece of the cellophane. This

stage of the packaging process is indicated .at D
and referring briefly to Figure 2 it may here be
pointed out that the sealed marginal portions 3
form what will be referred to as “fins” on the four
sides of the package.

Referring now to Figures 5 and .6, the webs of
cellophane 28 and 22 are respectively withdrawn
from supply rolls 20¢ and 22¢ by means of suit-
able pairs of draw rolls 28b and 22b, which rolls

70
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are driven at a constant speed slightly faster
than the material is being used. Since the feed
in the machine is intermittent, the dance roll
28c, 22c¢ takes up the slack. At intervals the
operator stops the feed of the rolls 200, 22b, to
permit the slack to be taken up. After pass-
ing between these initjal draw rolls the webs pass
under floating or dance rolls 20¢ and 22c, from
which rolls they pass up and over guide rolls
28d and 22d onto the draw rolls 21 and 23 previ-
ous'y mentioned.  The dance rolls keep constant
tension on the web. The rolls 21 and 23 will,
of course, be driven in timed relation with the
feed of the web through the machine.

Upon emerging from the rolls 21 and 23 the
forward travel of the webs with the work pieces
interposed therebetween is assisted by a series of
guide rollers 32, 33, which rolls are driven and

respectively have cooperating upper rolls 32a, 33a.

The clearance between the roils 32, 32a¢ and 33,
33a is such that the cel'ophane webs will not
be pulled too tightly as to prevent sufficient
slack for the side edge overlaps. The pinch
rolls, 34 34a actually help feed the webs for-
ward, As clearly seen in Flgure 5 these rolls
are narrow and are arranged to grip the webs
in the longitudinal marginal portions ex1stmg
between the interspaced -work pieces I8, Suit-
able supporting surfaces such as the pates 35,
will of course, be provided beneath the web 20.

Upon leaving the rolls 34 and -34a -the -webs
pass into sealing mechanism generally indi-
cated at 36A in Figure 6. ‘The:sealing mechanism
here shown comprises upper and lower electri-
cally heated sealing -members 36 and 31, both
having the configuration shown in Figure 7. As
best seen in Figure 6, the upper of these ‘members
is resiliently mounted by means of pins 38 and
springs 43 in a suitable supporting member 42.
The lower member .37 is not spring- mounted and
with each operation is e‘evated to the level of
the center of the work package. The members
41 and 42 are in turn slidably mounned and ac-
tuated by cams 43 and -44, which cams, acting
through rollers 45 and rods 46, urge the sealmg
members 36 and 37 toward each other to engage
and seal together the cellophane webs in the said
marginal areas existing between the work piceces
9 as previously described. As the -webs move
forward toward the shear 29, -they will be sup-
ported by a suitable plate 47.

It may be pointed out that use of a sealing de-

vice .of the type just described requires that the

forward movement of the webs and work pieces

shall be intermittent, the movement pausing dur-

ing the sealing operation. Thus the drlvmg
means for the feed table .1i and the various.draw

rolls engaging the webs may be-arranged to func-

tion intermittently. The required lineal move-

ment. of the webs, which .occurs during each cycle
.of .operation, will equal the overall length of cello~-
phane required for.one package, and the pause
between movements shall be sufficient to permif
.operation of the sealing device. For this purpose

the cams 43 and 44 are driven in timed relation
and designed to actuate the sealing device during
the pauses between movements. The transverse
shear 29 is likewise actuated during the intervals
of pause by means of a-cam 48. The rotary slitter
28, as shown is driven in conformance with ;move-

ment of the webs.

It will be readily apparent to those skilied in.the

art that.the reguired intermittent movement of

the webs as herein described may be replaced by
a continuous movement. As shown in ‘Figure 13




2,673,430

5

‘this may be accomplished by substitution of a
rotary type sealing device 36B for sealing the
marginal portions and employing a rotary or fly
knife 29a for severing the transverse marginal
portions 21. It will be observed that after the
first heat sealing and cutting off the movement
of the packages is continuous irrespective of

whether up to this stage the movement is con-

tinuous or intermittent. In the case of a single
machine wrapping one line of moving articles or
work pieces a continuous feed may be more de-
sirable.

Referring briefly to Figures 8 and 9 the pack-
ages 30A, these packages comprising work pieces
or articles surrounded by cellophane, sealed and
then severed from the webs by shear 29, are
gripped between a retarding or holding finger 58
and a lower bar 5{. Asseen in Figure 6 the finger
50 is fixed on a rod 52 slidably mounted in a suit-
able guide §3. The rod has a roller or cam fol-
lower 54 urged against a cam 55 which is mounted
on a shaft 56 driven in timed relation. A com-
pression spring 57 bears against a pin 58 fixed in
the rod 52 to urge the slidable parts to the posi-
tion shown.

A similar retarding finger 6 is provided and
arranged to grip the packages 36B. This finger
is actuated by a cam 61 also mounted on the shaft
56. The cams 55 and 61 are so designed that the
fingers 50 and 60 descend together and grip the
packages just as they are cut off by action of
the shear 24.

‘While the packages 38A and 383 are thus held
by the fingers 50 and 60, their leading ends rest

upon continuously running suction belts §2 and :

63 which belts tend to carry the packages for-
ward. The cam 55 is arranged to reclease the
packages 30A before the packages 30B are re-
leased by action of the cam 61. This results in
bositioning the packages 38A ahead of the pack-
ages 30B in their forward direction of travel for
burpose of facilitating a right angle change in
the direction of travel as will presently be clear.

Referring now to Pigures 8 and 9 the suction

belts 62 and 63 are respectively driven by pulleys y

62¢ and 63a¢ mounted on the shaft 64, the belts
also running over pulleys 62b and 630 mounted
on a shaft 65. The belts are, of course, perfo-
rated as indicated at 66 and have suitable suction
chambers 67 underlying their forward direction
of travel. These suction chambers are, of course,
connected to a suitable suction pump or the like
(not shown).

Thus the packages 38A and 30B are carried
forward respectively by the belts 62 and 63. As
well known in the art suitable folding bars-10,
for the packages 30A and 71 for the packages 30B,
are arranged to engage and fold inwardly the
previously sealed marginal portions or fing 31,
which are disposed parallel to the direction of
travel. This folded position of the fins is indi-
cated at E in Figure 2 and as the packages move
onward the folded portions just mentioned are
engaged between heated sealing rollers 12 and
cooperating lower rollers 73. Heat sealing plates
T2¢ may be used to supplement the heat seal-
ing roller 72, The result of the operation is
to seal the fins onto the upper piece of cellophane
22 resulting in permanently securing the fins 3{
in the position indicated at & in Figure 2. The
packages 30A and 30B are carried forward from
the sealing rolls by action of the vacuum belts 62
and 63. .

The pulleys §2¢ and 63a, previously mentioned,
are arranged to also drive narrow belts 75 and 716,
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which belts are also of the suction type and are
arranged to engage relatively narrow portions of
the packages 30A and 30B while conveying them
forward.

Still referring to Figures 8 and 9, belts 75 and
76 also run over pulleys 77 and 18. In their for-
ward direction of travel these narrow belts re-
spectively have suction chambers 19 and 80, each
of which is normally active and is connected
through a valve to the suction source as will pres-
ently be described. i

As shown in Figure 10, a wider suction belt 81
is arranged to pass beneath the belts 15 and 16,
its direction of travel being at a right angle to
the travel of the belts and the packages as thus
far described. This belt 81 runs continuously and
traverses over pulleys 82 and 83. It is also pro~
vided with two relatively short suction chambers
84 and 85, each of which is normally inactive,
being temporarily disconnected from the suction
souree,

Associated with the narrow belt 15 which con-
veys the packages 36A is a photoelectric cell 86
provided with a light source 87 which emits a
light beam 88. This.light beam lies in the path
of travel of the packages 30A as most clearly
shown in Figure 10.

As the packages 30A approach the position of
that one indicated at 89, they are held to the belt
15 by the suction provided through the chamber
19. But the belt 15 engages and supports only
a relatively narrow portion at one side of the
package and as the package is somewhat flexible
its unsupported portion bends downwardly and
rests upon the belt 8{ above the suction cham-
ber 85 which chamber is normally inactive, be-
ing disconnected with the source of suction by
means of a valve, presently to be disclosed. )

As each package 30A arrives at the position
indicated at 89, the light beam 88 will be broken
causing the photoelectric cell 86 to activate other
mechanism presently to be described, which cuts
off the suction from the normally active chamber
18, switches it to the normally inactive chamber
88. This results in releasing the packages 30A
from the narrow belt 15 and transferring them
onto the belt 8{, upon which belt the packagé
will be conveyed forward in its new direction of
travel.

The packages 30B conveyed by belt 18 are
similarly transferred onto the belt 81 by means
of a photoelectric cell 99, having a light source
91 which emits a beam 82, to control mechanism
presently described which switches the suction
irom chamber 80 and diverts it to the cham-
ber 84.

Referring now to Figure 12 the photeelectric
cells 85 and 99 respectively control apparatus
within cabinets 8T¢ and 90a supplied by elec-
trical circuits 870 and 98b. Each of the cabinets
contains electronic apparatus which controls a
pair of solenoids 102 and 103 as will later be de-
scribed.

The suction chambers 79 and 85 are selectively
connected to a suction line 95 by means of a
valve 88. Likewise the suction chambers 80 and
84 are selectively connected with suction line
95 by a valve 87. As shown the movable mem-
kers of the valves comprise hollow cores 88, each
of which is connected with the suction source
and has a port 99 adapted to apply the suction
to the tube 100 when the core is in the position
shown. When moved to its alternate position
(not shown) the port 99 will divert the suction
{rom the tube 100 and apply it to the tube (0(.
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The positions of the: hollow cores 98 and .con-
sequently the appllcatlon of suction -flowing
therethrough is confrolled by means of solenmds
162 and 183, the plungers of which are connected
o lever arms 184 fixed to the hollow cores. The
cores will be moved to the position shown when
the solenmds 102 are energized. Likewise .the
cores will be moved to.their alternate positions
‘when the solenoids {03 are energized.

As each package is carried forward by the
pelt 81 it passes onto a plate 106 upon which
plate the package may momentarily come to rest.
A pair. of chains 197 and {08 have pins (89 which
next engage the package to convey it forward
hetween side guides (1§ and (i, thus assuring
broper alignment of each package as it is carried
forward onto a suction belt {12. The chains
!07 and 108 are driven by sprockets i07a and
lOSa fixed on shaft 113 and operate over other
sprockeub {07 and 108b fixed on shaft i14.

The suction belt 112 extends between pulleys
115 and {8 and has a suction chamber {17
underlymg its forward direction of travel. As
the packages are carried forward on this -belt a
pair of folding bars |18 and {19 engage the fins
‘31 disposed parallel to the direction of travel, to
fold them inwardly to a position against the
upper surface of cellophane 22 as also again
illustrated at E in Figure 2.

The final operation of sealing is effected by
suitabie heated sealing rolls 126 and {21. These
rolls serve to seal the fins 31 onto the upper
surface of the wrapping material 22 and the
package, thus completed, falls from the belt 112
to any suitable receiving device.

As produced by the mechanism described, the
finished package appears as shown in Figure 3,
the fins 3! on all four sides having been turned
inwardly and sealed onto the upper surface of
cellophane 22 as most clearly indicated at &
in Figure 2, the heat seal being a double heat seal
with .2 single fold.

We are aware that machines for wrapping
articles such as pills, small dises and the like
have been developed in which a plastic film is fed
along and the small articles are spaced in posi-
tion on the web and that subsequently a top web
is applied which is heat sealed to the bottom web
supporting the small articles, but so far as we
are advised, the principle of advancing webs one
above and one below an article to be wrapped,
the article being supported in separate means
between the two, is a novel approach to the
packaging of articles having substantial dimen-
sions as to length and width.

Having thus described our invention, what we
claim as new and desire to secure by Letters
Patent is:

1. A wrapping machine provided with mecha-~
nism for feeding webs of wrapping material
above and below a horizontal plane of movement
of .plural rows of articles to be wrapped, means
for heat sealing the webs together along lines
spaced from front, back and side edges of the
articles, means for cutting the combined webs
through a seal into a number of bands equal to
the number of plural rows of articles, means for
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cutting the -front and -back edges .of .the ma-
terial through a seal in overlapped posmon-

m
the front and back edges of the article, and means
for folding over and heat seahng the overlapped

edge portions of wrapping materla,l against the

surface of the upper web as the articles move
contmuously along, .said last mentioned means

.comprising means for first folding over and-heab

sealmg the sealed overla,pped side edges, of the
webs and a right angle cross feed conveyor pro-
v1ded w1th means for folding over and heat seal-
ing the front and back sealed overlapped edges

of the webs along the plural rows of articles in

mterspa.ced sequence.
-2. A wrapping machine prov1ded with mecha-

nism for feeding webs of wrapping material above
and below a horizontal .plane of movement of

plural TOWS of articles to be wrapped, means. for

heat sealing the webs together along lines spaced

from front, back and side edges of the articles,

means for cutting the combined webs through
-a seal.into a number of bands equal to ifhe num-

ber of plural rows of articles, means for cutting

the front and back edges of the material through

a seal in overlapped position from the front.and
back edges of the article, and means for folding
over and heat sea,hng the overlapped edge por-
tions of wrapping material against the surface
of the upper web as the articles move continu-
ously along, said last mentioned means compris-
ing means for first folding over and heat seal-
ing the said overlapped side edges .of the webs
and a right angle cross feed conveyor provided
with means for folding over.and heat sealing the
front and back sealed overlapped edges of the
webs along the plural rows of articles in.inter-
spaced sequence, both of said conveyors being of
the vacuum type and comprising perforated belts
passing over troughs in which there may be
maintained a vacuum, meahs associated with said
troughs for producing a vacuum therein, said
yacuum means normally producing a vacuum
only in that trough associated with said first
conveyor, and photoelectric cells effected by the
feed of the wrapped articles whereby said vacuum
means is switched from operative connection with
the trough of said first conveyor to the trough of
said .cross feed conveyor.

LEO S. FLEISCHER.
RICHARD C. TACKENBERG.
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