Office de la Propriete Canadian CA 2078757 C 2001/12/18

Intellectuelle Intellectual Property

du Canada Office (11)(21) 2 078 757
Un organisme An agency of

d'Industrie Canada Industry Canada 12 BREVET CANADIEN

CANADIAN PATENT
13) C

(22) Date de depot/Filing Date: 1992/09/21 (51) Cl.Int.>/Int.CI.° B65B 47/00, B65B 39/14
(41) Mise a la disp. pub./Open to Public Insp.: 1993/03/20 (72) Inventeur/Inventor:
(45) Date de délivrance/lssue Date: 2001/12/18 T1sma, Stevan, US

30) Priorités/Priorities: 1991/09/19 (07/762,497) US; (73) Fropristaire/Owner.
| )15)5);/0939}27”(%2/'89588 888) US ( S DELAWARE CAPITAL FORMATION, INC., US

(74) Agent: SHAPIRO, COHEN

(54) Titre : MATERIEL D'"EMBALLAGE AUTOMATIQUE AMELIORE
(54) Title: IMPROVED AUTOMATIC PACKAGING EQUIPMENT

(57) Abrége/Abstract:

An automatic packaging machine comprises a spaced parallel pair of conveyor chains for transporting a plurality of mandrels. A
pair of guide rails connected between the conveyor chains for slidably carrying each mandrel, so that a mandrel may be moved
In a product transport position to a loading station. At the loading station, the mandrel is thrust forward to confront a box so that
the product may be pushed into a box. The mandrel may be made wider to accept product without a precise alignment between
mandrel and product or more narrow to fit the product into a box at the loading station. Two cam slots are provided to
Independently control the thrust position and the width of the mandrel. A stabilization support provides enough play to dissipate
centrifugal force and thereby enable the machine to operate at a higher speed.

<o
SoTEEN S /7
S
B - sn e A
b‘ --..-
R
o

C an a d a http:vopic.ge.ca - Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC

OPIC - CIPO 191




2078757

ABSTRACT OF THE DISCLOSURE

An automatic packaging machine comprises a spaced
parallel pair of conveyor chains f£or transportimg a
plurality of mandrels. A pair of guide rails connected
between the conveyor chains for slidably carrying each
mandrel, so that a mandrel may be moved in a praduct
transport position to a loading station. At the loading
astation, the mandrel is thrust forward to confront a box
so that the prodﬁCt‘may'ba pushed into a box. The ‘
mandrel may bemade;Wider to accept product without a
precise alignment betweén mandrelmand'product or.mote
narrow to fit the pro@uct'intb 2 box,at_the loading
statlon. wa cam SIQts'are broVided'ta indépendently
. control the thrust posltlon and the width of the'mandrel
A stablllzatlon suppart provxdes enough play to dlgsxpate
centrlfugal force and thereby enable the‘machlne to

operate at.a_hlgher $peed.
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IMPROVED AUTOMATIC PACKAGING EQUIPHMENT

This is a Continuation-in~Part of Serial No.
07/762,497, Filed 9/19/91, which in turn is a
continuation-in-part of Serial No. 07/508,269, Filed
4/11/90, which was a continuation-in-part of Serial No.
07/464,162 f£filed 1/12/90; now abandoned.

This invention relates to automatic packaging
equipment and more particularly to simplified equipmant
which uses less parts ahdwhich is éubiect to fewer jams
and other malfunctions.

Reférences is made to my follawing'patentg which
show some of the predecessors of equipunent shown and
described'héreinz.4,491;267:'4,578,929; 4,713;928; '
4,716,714;.4,738,081;:4,745;732;_4,829,751; 4;855,566;'
4,982,556; 5,010,929; 5,058,634; and 5,072,573.

Thése aforementioned patents have taught several
principles which are cqmbinéd and enlarged by the present
invention. 'Afirst of-the principles (U.S. Patent
5,072,573) in#lees a product_carrYingmandrel whidhtmay
bémade wider'to‘receive'product so_that it may be
drOpped.less'accuratélyormay'be.a randomly sized or

shaped product. Fbr, examp1e, a bag:of potato c¢hipsg nay

[vary greatly'from thick'ta thin in one direction and from

wide'to Nnarrow in another direction. Thus, the mandrel

‘may be madegWidé encugh to receive every bag ©f potato

chips‘regardless of how misshapen it may be. Then the
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mandrel may be made narrow to shape the product to fit
within a box.

Another principle shown in the foregoing patents

involves thrusting the mandrel forward in order to
position it near a box or other receptacle. (U.S.
Patents 4,829,751; 4,982,5856; and 5,072,573) .

Thereafter, a pusher pushes the product from the
forwardly positioned mandrel into the box. Without the
forward thrust an extra cchveyor was required to bridge a
gap betwean the mandrél and the box. With or without the
forward thrust this transfer feature has sometimes led to
a misalignment between prdductand box which caused the
machine to jam. . ‘

Still'another principle shown in these patents

involved a wtablllzatlon bar whach.provided aimount that

absorbad ¢entrifugal forces as the'mandrel c1r¢led a
sprocket wheel powering a ahaln.lxnk conveyor. When the
packaglng machzne is run at the high speeds which are now ‘
possible, the:mandrel had sometimes slammed into the 1link
chain as 1t rounded the sprodket. The stabzlization bar
has smoathed the c1rcu1ar excutsxon of the mandrel and
dissipated the eentrlfugal forces s¢ that the slammlng no
longer occurs._ - ‘

Eaeh Of these featurea offered great improvenents

over prevxausly.available antomatic packaging machines;

however, there were problems when efforts were made to

combine them. Sdmetimes the mandrel with an adjustable
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width tended to lose its width adjustment if an effort

was made to thrust it forward. If the stabilization bar

was added, the width adjustment may become aven more

difficult. To prevent the Jam at the point of loading

5 product into the carton, it is desirable to make the
mandrel narrow enough to fit into and be ancompassed by
the open end of a box. Howeveyr, thiz need for Jam
elimination reguired an aven closer control over the

.'mandrel width while the forward thrust and stabilization
10

bar tended to reduce the ability of_this packaging

machine to closely control the mandrel width. |
Accordingly an object of the invention is to provide

new'and improved autématic packaging machines, Here, an '

object is to provide mandrels having a variable width

15 which may be more ac:enrately- controlled while the mandrel
' is being moved frbm one'positian to another position.
Still another object is to accomplish these objects
while enabling the packaging machine to be operated at.
higher speeds. '
20

In keeping with an aspect of the invention, these
and other okjects are accomplished by providing an
adjuétable Width.mandrel mounted on two sets of
orthogonally related guide bars so that the mandrel, or
parts thereof, has freedom to slide in both X and ¥
25 directions x'elative to a plane passing through a pair of
.substantialiy parallel conveyor chains that are carrying

the mandrels as they are being moved by the conveyor
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chains. At least a pair of cam tracks aré'located
between the conveyor chains and under the path
followed by the mandrel. One of these cam tracks
controls the position of the mandrel, thrusting 1t
forward at the location or loading station where
product is transferred from a mandrel to a box. The
second of the cam tracks cooperates with the first cam
track and continuously controls the width of the
mandrel as a function of the instantaneous position of
the mandrel, as it is thrust forward. The
stabilization bar is used in conjunction with one pair
of the orthogonal bars in order to dissipate the
centrifugal force acting on the mandrel while 1t

circles the sprocket wheel.

In one aspect, the present invention

provides in an automatic packing machine, a
combination comprising a pair of spaced parallel
vertical conveyor means mounted to turn about
horizontal axes, said conveyor means establishing a
path through saild packaging machine, support means
comprising a first pair of spaced parallel horizontal
guide bars suspended between and traveling with said
vertical conveyor means, platform means slidingly
mounted on said horizontal guide bars for moving
between transport and forward thrust positions along

said established path, a second pair of gulde bars
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carried by said platform means, said firs% and second
pairs of guide bars being orthogonally related, a
width adjustable transport mandrel comprising two side
members mounted to slide toward and away from each
other on said second pair of guide bars, whereby said
mandrel has two axial motions along said orthogonal
guide bars while being carried by sald conveyors, and
means for maintaining a predetermined adjustment of
said width of between sailid transport and forward
thrust positions.

A preferred embodiment of the invention is
shown in the attached drawings, in which:

FIG. 1 is a plan view of a packaging machine
incorporating the present invention;

FIG. 2 1is a frontal elevational view of the
machine shown i1n FIG. 1;

FIG. 3 is a partially exploded schematic

perspective view of one of the cam tracks, referred to

above, showing the movement of a mandrel width control
cam follower at various positions along the track as

the mandrel is moved from a position where it 1s at

its widest to a position where 1t 1s at 1ts narrowest

and where it is thrust into proximity of a box at a

loading station.
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FIG. 3A iz a perspective view of one form of
expanded mandrel having interdigitating fingers;

FIG. 3B is a perspective view of the form of a
contracted mandrel shown in PIG. 3A:

FIG. 4 is an exploded schematic perspective view
showing the Qperation ¢f pushers for moving product from
the forwardly thrusted mandrel into the box;

FIG. 5 is an enlarged schematic perspective view
showing a plurality of the_stabiiization bars forx
supporting mandrels as the conveyor chain moves the
mandrelg in the direction of the arrow %AY:

FIG. 6 i3 a partiallyexplodedperspective view Of
an adjustable mandrel df th@ type contemplated, shown in
a spaced relation to the orthogonally dlsposed bars and
the cam follower mechanism,'

FIG. 7 is an exploded perspective view of the parts
making up the cam follower nechanism and width adjustable
mandrel, lncludlng the orthogonally dlsposed support
rods, the stabilizatian bar, and the cam follower
translation mechanism; '

'Fig. 7A,is a schemaltic plan view of a prior art
device that ill@étrates the problem that may be caused by
CéntrifugallfOrce acting'bn the‘mandrels, if a
stabilization bax of the type contemplated by the present
invention is not utilized;

FIG. 8 is an exploded schematic perapective.view

showing a plurality of the cam follower mechanism of
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FIGS. & and 7, mounted in relation to a pair of parallel
endless link chains forming a conveyor with the mandrel
Support mechanism shown in positions that would be
followad around end sprackets for the chains, and with
one mandrel in an exploded view relation to the CONVeyor
and omitted for sake of clarity from the other support
mechanlgms°

FIG. 9 is an underside'perspective view of an
adjustable mandrel combined with its cam follower
mechanzsm and showmng the dependzng cam follower rod;

FIG. 10 ls an ;nverted perspectlve Vl@W’Of the
bottom side af an adjustable'mandrel’with the orthogonal

dlspogltion of the guide rods and stabzlizatlon bar, and

show1ng the axlally extending cai follower connacted

Jthrough its crank arm and the centrally located

Qperatlng shaft leadlng to the adjusting meahanlsm,

FIG. 11 15 a bottem,plan V1ew af the device ghvwn in

'.Flgs 6, and 8*10, and

FIG..lz and 13 are end and smde elevational views,

,respectively, of the devxce shown in Fxgs. 9-11.

Briefly, FIGS. 1 and 2 are plan and front

elevatlonal views of a hlgh speed packaglng‘machlne 10

' that utlllzes the teachlngﬁ of the present invention.
 The machlne 10 includes an elongated conveyor 12 carrying
, adjustab1e width pra&uat mandrels 14 past a plurality of

 work stationﬁ having a thruster section 16 where the

mandrels 14 are thrust forwardly at a loading station
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into juxtaposed relation to confronting boxes, such as
box 18. The conveyors Carry the mandrels 14 through a
transport area 27 where they carry product to a loading
station or forward thrust area 29 where product is loaded

into boxes. A pusher rod 20 pushes the product from the

forwardly thrust mandrel 16 into a boX 18. The machine
may include any other work stations having suitable
modules such as a carton or box feeder 22, ¢glue unit 24,
product loaders 26, power drive unitsﬁzs, discharge units
30, and'miscellaneous controls 32 and adjustment means
34. '

The main objects of the present invention relate to

the adjustable produat mandrelg 16, the substantlally

rlgld orthogonal arrangement of the slide bars supporting

the wandrel and its adjusting'meang, the conveyor cam

mechanism for cantrolllng the narrawing and widening of

the mandrels in response to the work station pogitions

which the mandrels are in. In the loadlnq statlon or

thrust section, thE'w1dth of the mandrels 1s.maintained
1ndependently as it 19‘moved into Juxtapc51t10n.with the
boxes for paakaging the producto

In FIGS; and 4,. a plurallty of mandreals 14 are

shown in varzeua d15p061t10n5 as to their width, The

‘mandrels 14 are generally two overlapping, L~shaped,

Sheet'metal membexrs l4a and 14b which divergently ox

.convergentlyslida over one another to provide a product

receiving wide mandrel, as indicated at 15, or a product
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loading narrow mandrel, as shown at 17. A product (not
shown) can be properly shaped and located by being

Sueezed toward the center of the mandrel by an inward
movement of the uwpright lipped sides 19, until the
opposite sides 19 are spaced a distance which is
complimentary to the lateral limits of the box 18.

When properly positioned, the front end of this
mandrel may fit into and be encompassed by this open end
of the box. The mandrels 14 are carried on a pair of
spaced parallel link chain conveyors. The cam slot means
40 is positioned between the conveyors and adapted to
accept and guide the cam followers 42 which control the
mandrel width, the opération of which is amplified
hereinbelow. A second cam slot 41 engages each mandrel
as 1t passes a loading station or thrust area and causes

the mandrel to move outwardly toward the boxes 18,

to a loading position. The two cam slots remain a
predetermined distance from each other in the forward
thrust area so that a cam follower 43, 43 (FIGsS. 5, 11,
13) riding in slot 41 always retains the same (or a
predetérmined) spatial relationship with respect to the
position of the cam follower riding in slot 40.

While.one form of mandrel 14 is'descrihed as being
two L~ shaped slidable, sheet metal, members, it is also

possible to provide the configuration shown in FIGS. 3A

and 3B. This mandrel 14d includes a palr of zide rails

l4e, each with an outwardly extending lip 14f. Extending

k-
3,

!
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inwardly from each of gide rails 14e are a plurality of
spaced, interdigitating, rigid fingers or rods 14g. The
side rails are moveable together or apart in the
directions indicated by the oppositely disposed arrows in
these Figs, in order to vary the width of the mandrel.
F1G8. 6-8 show the structure and operation of the
present invention which can be largely attributed to the
substantially rigid orthogonally disposed pairs of
parallel guide or slide rods. Rods 50, 50 extend between
and are attached to the spaced parallel chain link
conveyors 60, 60 that are trained over and ride on the
vertlcally arranged sprockets 62 62 dlsposed On a
horizontal axis 64. For purposeﬁ of d1$¢u5510n, the rods
50, 50 may be described as the X-axis of the orthogonal
array° They have flattened end portiong 52 that aré
fastened by any gultable means 54 (Fig. 7), e.9. screw
threaded means, onto a supportlng ¢clip 56 (Fig. 8)

carried by the chains 60, 60.

A_problem addressed by'my c0wpending application,
Serial No. 07/612 419, filed Novemhex 13, 1950, now

patent | , relates to centr1fuga1 force which

eauses a'mandrel to try to swmng outwardly in direction

D1 (Flg. ?A) and slam>back and forth in direction D2, D3

as the mandrel goes around the circle defined by sprocket
vheels at the opposite ends of the long oval transport

track. The problem becomes severe if the conveyor is

drivén at high speeds.
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As here shown, the mandrels travel without problens
along the straight sections 51, S2 of the conveyor chain
60. However, when the mandrel enters upon the circular
end section at M1, there is a strong centrifugal force

tending to rotate the mandrel in direction D1. There may
be a jerkiness as the mandrel at M2 swings back and forth
in directions D2, 93, when it Qircles the gprocket wheel.
When the mandrel at M3 returns to the strailght section at
S2, the swinging mandrel may slam into the conveyor at
point P, with s hard-bldw. With this kind of action, the
mandrel may,sobn hammer itself out of shape and greatly
damage the conveyor chain,.aapaciaily'when the mandrel is
carrying heavy loads such as five or teh pounds, for
example.

Heretofore, this hammering has limited the speed of
the automatic packaging machine to relatively'slow lévels
which cause a smooth fransit'of'the circular regions of
the spracket wheel,

The invention provides means for indreasing the
speed of the packaging machine by a Factor which may be
in the order Qf‘loo%, for example, by coping with the
centrifugal forces acting upon the mandrel. The
invention uses a stabilizing bar with a slot which i«

long enough to provide travel for a guide bar carrying

- the mandrel in order to dissipate centrifugal forxces as

the mandrel traverses the circular path around a

sprocket.-

P
”

%
7



“onveyor chain to pull the mandrel

at a pivot point., U.s. Patent 3,608, 701 shows = similar

8lot, but it is on a leading end of the mandrel support

5 and only provides relief from binding, which does not do

much for relief from centrifugal forces which may slam
the mandrels,

In this invention, as a solution to the

aforementioned problem (Fig. 7), a stabilizing bar 70 is
10 provided which is generally U-shaped in configuration.

The U has a base 72 including a through bore 74 forming

bearinq means riding on a leading one of the slide rods

50. Thus, base 72 may move back and forth (dxrectlons X,

X) between the two conveyors, A pair of arms 76, 76

15 extend outwardly from Opposite ends of base 72 and

include enclosed slot means 78, 786 for slidable

¢ 76 with a centrally
€0  disposed aperture 82 intermediate the arms and with a

pair of blockz 84 having through bores 86 which are on

arme 76. The blocks 84 accept and retain the second pair
- of slide rods 53, 53 which are orthogonally disposed
relatlve the first slide rodse 20, 50. “he rods 53, 53

25 provide for back and forth sliding motion in directions
I, ¥. A pair of carrier means 90, each provided with

spaced bearing blocks 92, are slidably carried by slide
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rods 53, 53 on opposite sides of platform means 80. The

142 and 14b, forning tha

each mounted by suitable fastener means 94

of the slidable carrier means 90.

oppositely disposed two halves,

nandrel 14 are

onto one

A shaft 100 is carried by a lever plate
Concavely embossed at 104.

102 which is

The convex portion 104 of

Plate 102 rests within segmental bearing means 88

surrounding the central aperture
80. The

82 in the platform means

shaft 100 extends downwardly through aperture

10 82. The cam follower 42 i« carried by a crank arm 106

mounted on shaft 100. Arm 106 has an aperture 108 at the

end opposite to follower a2 Lfor acceptance of the shaft

100. The plate 102 includes oppositely disposed bearing

apertures 110 that are each connected 4o

15 Crank 112 bearing 114.

an apextured

The aperture 116 at the opposite

end of each crank arm 112 is suitably fastened to one of

the carrier means 90 intermediate ite length, as at 116a.

l4a and 14b to move inwardly or outwardly relative to the
instantaneous position they are in along the cam track

25 40, Similarly, the platform means 80 is subject to the
forces exerted by the cam follower 42 and, when directed,

move along the rods 50, 50, Hence, the orthogonal
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relationship of the

slidable movement along the X-axis

and Yy axis maintains the desireg width of the mandrel 14
during its Progresgion along

Rovenents

the conveyor. These

result in the desired thrust position of a

selected mandrel width for introduction

of product into a
box.

in operation, the conveyor
endlessly (Fig.

chainz 60, 60 gircle

4) around longitudinally displaced

sprocket Wheels, two of which are shown in detail at 62,

10 62 (Fig. 8), As they circle the sprockets,

chain unless reztrained.

Acaordlng to an aspect of the 1nventzon,

the leading
end of

the mandrel is carried on a rod 50a while the

15 trailing end of the mandrel ig carried by rod 50b which

is free to slide in the slots 78, 78, and thereby

dissipate centrlfugal forCes. At the start of the

excursion around the sprocket wheel, red 50b iz in the

back or tralllng end of the slot 78, as shown at A. At

20 the center of the sprocket, point B, the rad 50b

to the front or leading end of slot 7a.

advances

By the time that
Sprocket, point ¢, the rod 50
returns to the trailing end of the slot. Thus, there is

the mandrel 1eaves.the

‘The mandrel_carrying U-shaped base 72 is free to

slide back and forth (directions X-X) along the bars 50,



Or forward thrust position D {Fig.
3), cam followers {(wheelz) 43,

Lo U-shaped platform 7o cngages cam 41 causing the

mandrel to approach the boxes 18 (Figs. 3, 4) thereby

defining the loading station area.

Meanwhile, as the mandrels are carried by the

Conveyor, the cam followers 42 follow the cam slot 40

(Fig. 3). At the position of follower 42a, the crank arnm

°3, 53 to make the mandrel wider as shawn at E (Fag. 3).

- Product is loaded into the mandrel at thzs wlde mandrel

15 location. Because the mandrel is wide, there does not

have to be a too accurate drop of product into the

mandrel regardless of whether the product iz well shaped

or mlsshapen.

The conveyors carry the mandrels to a location shown

20 -by the cam follower 42b where the crank arm 106 is

turned. Shaft 100 (Fig., 2) rotates under the driving
force of the crank arm 106..This, in'turn, rotates plate
.102 and pulls arms 112, 112 to convergently draw in the
members 20, 90 and therefore the mandrel sides 14a, 14b.
25 ‘ At: thls locatz.cn the mandrel is narrow, as shown at ¥.

' ._If the product is misshapen, the alasinq of the mandrel

' shapes it to fit into a box. Also, the final width of
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the mandrel at F is suitable to f£it into and be
encompassed by an opening in a box, as shown at ¢ (rig,
4).

In the area between the pogitions of cam followers
42b, 42c (Figqg. 3)» the shapes of the two cam tracks 40,
41 are such that cam followers 42, 43 (Figs. 11, 13)
maintain a predetermined relationship with respect
to each other. As here shown, the two cam followers do
not move relative to each other so that the width of the
mandrel.daes not change during the forward thrust
thereof. '

1f some Otherjmandrel width behavior is desirable
during the forward thfust; the contours of slote 40, 41
may be given any suitable, mutual Shape;_ For.example, it
could be desirable for the mandrel shape to change'at the
moment when it is thrusﬁ into the box.

Once the mandrel is propérly positioned relative to
a box, a pusher 44 (Fig. 4) pushes product from the
mandrel and into the box 18. The operation of the pushers
is controlled by cam f0110wers 45 which ride in another

cam track (not shown).

While a 3pecifi¢ embodiment haz been shown and

'described,'it'should be understood that modifications

will cocur to those who are skilled in the art.
Therefore, the appended claime should be construed to

cover all reasonable equivalents.
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The claimed invention is:

1. In an automatic packaging machine, a
combination comprising a pair of spaced parallel vertical
conveyor means mounted to turn about horizontal axes,
sald conveyor means establishing a path through said
packaging machine, support means comprising a first pair
of spaced parallel horizontal guide bars suspended
between and traveling with said vertical conveyor means,
platform means slidingly mounted on said horizontal guide
bars for moving between transport and forward thrust
positions along said established path, a second pair of
guide bars carried by said platform means, said first and
second palirs of guide bars being orthogonally related, a
width adjustable transport mandrel comprising two side
members mounted to slide toward and away from each other
on said second pair of guide bars, whereby said mandrel
has two axial motions along said orthogonal guide bars
while being carried by said conveyors, and means for
maintaining a predetermined adjustment of said width of
said mandrel during said movement of said platform
between said transport and forward thrust positions.

2. The combination of claim 1 wherein said
conveyor means are link chains trained around spaced
sprocket wheels mounted to turn on said horizontal axes,
whereby said mandrel experiences centrifugal forces while
circling said sprocket wheels, and stabilizing bar means

associated with said support means, said stabilizing bar
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being pivotally assocjiated with a leading one of said
first pair of guide bars and being slidingly assoc¢iated
with a trailing one of said first pair of guide bars
whereby said centrifugal forces are dissipated by motion
of said trailing bar in said sliding association with

sald stabilizing bar.

3. The combination of claim 1 and means controlled
by a ¢rank arm for sliding said two side members of said
mnandrel toward and away from each other in order to make
said width adjustment of said mandrel in response to a
position of said crank arm.

4. The combination of any one of the claims 1-3
and at least one cam.ttagk assoclated with gaid conveyOr
means and extending along at least part of saild
established path, means associated with said mandrel for
moving said mandrel between said transport and forward
thrust position responsive to said conveyor moving said
mandrel means along said at least one cam track, said
crank arm moving along said at least one ¢am track in
order to control the pasition thereof, whereby gald at
1east one cam track adjusts the_width of said mandrel
responsive to saild conveyor moving sald méndrel along
said cam track.

5. The cumbinatibn of claim 4 wherein said one cam
track is a first of a palr of cam.ttacka axtending along
at least part of said established path, a second of said

cam tracks controlling said transport and forward thrust
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position of said mandrel, said pair of cam tracks being

mutually contoured to synchronize the width of =aid

mandrel with the transport and forward thrust positions
thereof, whereby this width of said mandrel may be
controlled independently of this transport or thrust
positions of said mandrel. ‘

€. The combination of claim 5 and packaging means
for receiving product from said mandrelsz, means
comprising said conveyor for carrying said packaging
means in synchronization with said mandrels, said
mandrels and packaging means coming into confrontation
during at least part of an excurgion of said mandrels
along said establishéd path'followed by said conveyors,
said two cam tracks ha?ing contours which adjust the
width of said mandrei to fit into said packaging means
during the part of Qaid.éxcursion where sald
confrOntation ocQurs.

7. ‘The combination of alaim 6 wherein said second
cam track is contoured to make said mandrel wide'ﬁhile ih
a product receiving position along said established path
and narrowwwhen in a position of said established path
where said aonfrohtation bccurs.

8. A,high speed automatia,packaging machine
inclﬁding a conveyor means for transporting mandrels in a
giveh direction, 'orthaqcnally disposed rigid slide bar
means having a pair of spaced parallel bars disposed

parallel to an X-axis and perpendicular to said given

GO

-ﬂ‘.‘.‘;\?
Lt
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direction, with said X-axis slide bar means being
oriented relative to said conveyor means to thrust said
mandrels forward to a loading position in at least part
of a traneportation excursion of said mandrels, a sliding
stablilizer means supported on and slidably moveable along
both of said X~ axis bar means, said stabilizer means
supporting a second pair of spaced parallel Y-axis bar
means, a palr of carrier means slidably carriéd by said
second pair of bar means, and a two piece width
adjustable mandrel, each one of said mandrel pieces being
carried on individually associated ones of said pair of
carrier neans, movement of said,carriér'means along said
'Sécénd pair of bar méans-causes'said'mandrel to
divergently or convergently move between wide and narrow
,canfiguratiohs, -

9. A'machine as claimed in c¢laim 8 wherein apair
~of cam tracks are associated with said conveyor means at
least in Said'forward thrust loading pasition, a first
cam follower'means bperatively.connectad o said carrier
means and adapted to follow'one of said cam tracks, a
sécdnd cam fﬁlloﬁer means associated with the wmandrel and
adaptéd to follow the other of said.cam tracks, said_pair
of cam tracks being mutually Contoured to cause zald
carrier'means carrying said mandrels to ride on said
conveyor in a trangport position for a substantial
portion of its journey on said conveyoxr and in sald

forward thrast position for a limited portion of its
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said journey, said mutual contour enabling this width
configuration of said mandrel to ke controlled
independently ©of the transport or forward thrust position
of said mandrel.

10. A machine as claimed in c¢laim 8 wherein said
mutual contour enabkles said mandrel to be thrust forward
without changing the width of said mandrel.

11. A machine as claimed in claim 2 wherein said
second cam follower maans.comprises a crank arm mounted
at one end of a rotatable shaft having a rotatable
leverage head at the opposite end of said shaft, actuator
means extending from and being connected at one thereof
to 0pp091te.ends'of aaid leverage head and being
connected at the opposite end of sald ac¢tuator means to
sald carrier means, whereby“mbvement of said cam follower
causies rmtation of said 1everage‘head'which resylts in
force heing applied to said carrier means by said
actuator means for causing the cafrier'maans and their
attached mandrel pieces to move tqward-and away Erom each
other. '

12. An automatia'packaging'machine compriging means
for transporting aplﬁrality of mandrels around an
endless path includihg'at least a product receiving work
statlon and a loading work station, means for moving said
mandrels in directions transverse to sald path in

response to samd‘mandrel baing at particular work

stations, means for adjusting a width of said mandrel in
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response to said mandrel being at particular stations,

and means for independently operating said moving and

adijusting neans.

13. .Tha'machine of claim 12 wherein said work

stations include at least a product receiving work

station and a package load work station, said moving

means thrusting said'mandrel into either a product
receiving posatlon or a product loading posltion, and

sald ad]ustlng'mean¢ adapting sald'mandrel 1o receive or

dep031t a producte
14. The machlne of claim 13 and means extending

along at least part f sazd path for 0perating sald

movmng and adjustlng means 1ndependently of each.other. |

.
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