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1

The present invention relates to carton han-
dling apparatus-and, more particularly, to such
appafatus ‘which i§ adapted to the handling of
filled cartons ify the -anchorage of closure flaps
thereof anid the ‘practice’of the method disclosed
in my copending application Serial No. 552,239,
filed’'September 1, ¥944, and the present applica-
tioh is & cortintation-in- -part thereof.

A genieral object of the vresent invention is the
provision of such ‘apparatus which is of unique
con'struction, reélatively compact and space-con-
serving, easily manufactured and readily and effi-
ciently sét up‘anid operated in an automatic man-
nér to receive previously filled ¢artons which may
have Had suitable ‘anchoring means, such as an
gdhesive, applied to flaps thereof and such flaps
folded into overlapping or stacked relation; move
such cartons to'a suitablé discharge station; and,
during moverdent of the cartons from a receiving
station to such diseharge station, provide for rela-
tive anchorage of stacked faps, 'e. g, hold the
flaps securely together while interposed adhesive
is set for assuring the formation of effective sub-
stantially sift-proof closures tending to prevent
passage of particles of material into or out of the
packages.

A more specific object of the present invention
is to provide such -automatic apparatus which
during movement to a delivery location of filled
cartons having closure ‘flaps thereof stacked will
effectively apply pressure to opposite sides of
stacks of flaps holding them in face-to-face en-
gagément shbstantially throughout their entire
areas of surface contact while adhesive adheres
sufficiently to anchor them in their relative posi-
tions, and such operation being efficiently ac-
complished entirely from the ‘exterior of the car-
tons without inSertiony of any means through or
into the cartons.

Another objéct of the invention is the provision
in such apparatus of means for efficiently and
easily creating from thé exterior of filled cartons
a differential in pressure on opposite sides of
stacks of closure flaps to hold them securely to-
gether while interposed adhesive is setting to flap-
adhering condition.

An additional'object of the invention is the pro-
vision in such apparatus of suction means which
will draw inner, substantially physically inac-
cessible flap structure out against more permeakle
flap structure by suction of air through the lat-
ter to hold the fiap striictires together in face-to-
face engagement while'interposed adhesive forms
aand. .

A furthier object of the invention is to provide
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such apparatus wliérein defectiveness of carton
structure or failure of suction means to perform
intended operations resulting in improperly
formed ¢losures will ‘be efficiently dccommiodated
by mea,ns automaticdlly discharging cartons hav-
ing such defeétive closures at a station other than
the normal discharge station which feeds to the
cormercigl output of the machine,

Still gnother object of the invention is the pro-
vmon of such apparatus which will automatical-
ly receive in timeéd relation successive filled car-
tons having closure flaps folded into overlapping
relation wmh interposed adhesive, associate the
succéssive cartens dufing progressive forward

5 movément with suction-applying imeans, causing

the latter duting such carton movement to Hold
the overlapping ‘flaps securely together in face-
to-fdce engagement while adhesive sets to bond
them fogéther, releasing the suction from the
moving caitons, causifig the latter to be fed from
the mackine, and which may selectively remove
from the Thacéhine such 'cartons as may have de-
fective -closiites to prévent those cartons from
being intermingled 'with properly closed cartons
discharged from the machine.

A still furthiér object of the invention is to pro-
vide structural embodiments of the apparatus
which are readily constructed and allow efficient
use’ and operation thereof.

Other -objécts of the invention will in part be
obvicus and will in part appear hereinatter.

The invéntion accordingly ccmprises the fea-
tures ‘of constrliction, combination of elements
and arfangement of ‘parts, which will be exempli-
fied in the -éonstruétion hereinafter set forth and
the scope of the invention will be indicated in
the claims.

For ‘a- fuller understahding of the nature and
objects of the invention, reference should be had
to the following detailed description taken in con-
nection with the accompanying drawings, in
which:

Fig. T4s a top plan view (with parts in section,
broken away, and ocmittéd for clarity) of an em-
bodinient of the apparatus of the present inven-
tion;

Fig.21s 4 front elevational view (with parts in
section, broken away, and omitted for clarity) of
the’ apparatus shown in Fig. 1;

Fig, 3'is an'elevational section, taken along line
3--3 of Fig. 1, With paffs broken away and
omitted for clarlty,

Fig. 4'is a'seetional elevation, with parts broken
away, taken along line 4—4 of Fig. 1;

Fig. 5 is an ‘dlevationd]l front view of structure
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3
shown in Fig. 4, with parts in section and broken
away;

Fig. 6 is an enlarged detailed elevation, with
parts in section, of a portion of the suction head,
air-exhausting conduit and suction control valve
of the apparatus shown in Figs. 1 to b inclusive;

Fig. 7 is a plan view of structure shown in Fig. 6,
with parts in section and broken away;

Fig. 8 is a perspective view of an open end of a
typical carton structure which may be effectively
vacuum-sealed with operation of the apparatus
shown in Figs. 1 to 7 inclusive;

Fig. 9 is g front elevational view of the upper
end of carton structure similar to that shown in
Fig. 8, with the end flaps shown in overlapped re-
lation prior to practice of the vacuum-sealing
method to be performed by operation of appara-
tus of the present invention, and with parts of the
carton structure broken away to show relative
position of parts and typical contents;

Fig. 10 is a sectional view taken on line {8—i0
of Fig. 6, with parts broken away, showing the
carton structure of Fig. 9 in relation to the suc-
tion head after operation of the apparatus of
Figs. 1 to 7 inclusive and at the moment of re-
lease of a resulting completed package from the
suction head;

Pig. 11 is a sectional view, with parts broken
away, of a modified form of suction head shown
in Fig. 10;

Fig. 12 is a bottom view, with parts broken
away, of the structure shown in Fig, 11;

Pig. 13 is a bottom view of a further modified
form of suction head shown in Figs. 10, 11 and 12;

Fig. 14 is an elevational view, with parts broken
away, of a modified form of vacuum tank, suc-
tion conduit and valving means;

Fig. 15 is a side elevational view, with parts in
section and broken away, of another embodi-
ment of apparatus of the present invention;

Fig. 16 is a detailed sectional view of suction
head and valve structure associated with filled
carton structure and as employed in the appa-
ratus of Fig. 15, such sectional view being taken
along line 16—I6 of Fig. 17; and

Fig. 17 is a sectional view taken along line
IT—IT of Fig. 16.

Referring to the drawings, like numerals
identify like parts throughout. A preferred em-
bodiment of the apparatus of the present inven-
tion, as shown in Figs. 1 to 10 inclusive, com-
prises a frame structure 29 including a top plate
21 supported by any suitable means, such as a
plurality of legs 22—22. A bearing sleeve 23
through which a vertical shaft 24 rotatably ex-
tends is supported by the frame plate 21. The
vertical shaft 24 is fitted with a drive pulley 28
about which is trained a drive belt 26 to be driven
by any suitable motive means or power unit (not
shown).

Ahove the frame top plate 24 is rotatably sup-
ported a turret structure preferably comprising
a turret table 27 which has a circular track 28
and also a circular gear rack 29, both fixed to
the bottom side thereof. The upper end of the
shaft 24 extends above the frame top plate 21
and has the turret table 27 fixed or keyed there-
to to be driven by that shaft. The turret table
is rotatably supported by a plurality of posts
30—30 each of which carries a roller 3{ on which
the circular track 28 rests. The posts 30—30 are
supported in any suitable manner upon the
frame top plate 21, such as by means of an in-
tervening plate 32.

A spur gear 33 is meshed with the circular rack
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29 and is keyed to or fixed upon a2 shaft 34
rotatably supported by a journal block 35 bolted
upon plate 32. The shaft 34 also has fixed or
keyed thereto a beveled gear 36 which is meshed
with another beveled gear 371 fixed or keyed to
a shaft 38 rotatably supported by journal blocks
39 and 40 supported by the frame structure 20.
The shaft 38 extends toward the front or receiv-~
ing side of the apparatus and is there .provided
with a beveled gear 41 meshed with a beveled
gear 42 keyed to or fixed upon a cross shaft 43
suitably rotatably supported by journals 44, 44
supported upon the frame top plate 2i. ‘

The cross shaft 43 also has keyed thereto be-
tween the journals 44, 44 g pulley or roll 45 about
which is trained an endless supply belt 46. Ac-
cordingly, as the turret table 27 is rotated, say
in a clockwise direction, as viewed in Fig. 1, by
means of the belt 26, the pulley 25 and the shaift
24, the supply belt 46 will be driven in syn-
chronism therewith by the roll 45, shaft 43,
beveled gears 42 and 41, shaft 38, beveled gears
37 and 36, shaft 34 and spur gear 33 meshed
with the gear rack 29. However. it is believed
to be obvious that other means of driving the
turret table and supply belt in synchronism may
be employed, such as any suitable motive means
or power unit connected to the cross-shaft 43, or,
if desired, separate power units may be employed
for driving the turret table and the supply belt.

The turret table 27 is provided with a plurality
of recesses or notches 41—47 in the peripheral
edge thereof, suitably angularly spaced apart.
Each recess is fitted with a carton elevating
plate 48 preferably having its top surface lying
in the plane of the top of the turret table 27
when the foriner is in its lowered position, as is
indicated in PFig. 3. With the turret table 27
intended to be rotated in a clockwise direction,
as viewed in Fig. 1, each elevating plate 48 is
provided on its leading side, adjacent the back
corner thereof, with a right angle flange 49 to
aid in properly positioning a filled carton as will
be more fully explained hereinafter. Each ele-
vating plate 48 is supported upon a vertical rod
50 slidably mounted through a sleeve &! fixed to
the under side of the turret table 27, such as by
means of a bracket 2. The lower end of each
of the rods 50 is adapted to serve as a cam
follower, and for this purpose may be provided
with a roller 53. The rollers 53—353 rest upon
and, in the rotation of the turret table 27, follow
a circular cam track 54 supported on the frame
top plate 21. )

As shown in Figs, 2 and 3, the cam track 54 is
suitably contoured so that at the receiving sta-
tion opposite the end of the supply belt 48 each .
«£levating plate 48 will have its top surface lying
filush with the top surface of the turret table 27.
As the turret table 27 rotates, the cam follower
53 (on the rod 50 supporting that elevating plate
48) will ride up an inclined portion 53 of the
cam track 54 to a point 56 and will then travel
around substantially in a horizontal plane from
the elevated position, such as that indicated at
57 in Fig. 1, to a point 58 on the cam track (in-
dicated in Fig. 2), which may be in the locality
of the position 59 indicated in PFig. 1. There-
after the cam follower §3 will ride down the
decline 60 to arrive at the station 5, as indicated
in Fig. 1, with the elevating plate 48 lowered to
its initial position. The elevating plate 48 under
discussion will then be rotated around from the
station at 61, which may be termed the defective
closure discharge station, past or through the
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position - at’ 62, whiéli: is: the: normal discHarge:
station; back tothe:receiving station at: 63ioppo--
site the-end of the-supply belt 46

Avacuum tank:64; which is-to be-Keptipartially
exhausted of‘air; is:suitably supported upon the
turret-tables suchi as by means-of‘a post:65. The
top of the tank- 64:is-provided: with a:suitable
fitting 68t which':connects -the-end of an exhaust:
conduit: 87- theretor whilé -permitting the:tank to:
rotate: with: the: turret! table. The exhaust: con=-
duit’. 67 may be:connected : at’ any remote poiht:
with :any suitable gas-exhausting means, such as-
an air pump,. operated:by:any suitable: motive:
means,. such. as: an. electric.. motor. which: may
have: a: starting switeh in its. electrical supply:
circuiti suitably. controlled by a: pressure-respon-
sive control which will close:-the circuit: of. the:
motor: when the .pressure inthe tank. rises above:
a: predetermined:value.. It is.believed.to: be:ob= -
vious: that,. if "desired, such: exhausting means:
may.be mounted: directly upon.the:vacuum tank:
64:;or-other parts of the rotating structure, there-
by eliminating. necessity: of:a fitting :such:as:that:
suggested at:66.

A plurality of conduits:68-—68:are connected to
the: vacuum: tank: 64 and: radiate substantially
horizontally: therefrom . toward the -elevating
plates 46-—48. Each conduit 68 terminates in .a
valve unif 69; in turn connected. by:a .conduit .10

to:a suction head: Ti:arranged above. one of the. ;

elevating. plates 48:

Each suction:.head:T{ preferably comprises a
block or plate:structure: 12 having a lower:carton-
engaging face 13 provided:with a pair of aper=-

tures:or orifices:14, 14-each:communicating :with =:

a passage. 15  connected  together: by a: cross--
passage’ 76- in the: suction: head.. The cross-:
passage 16 communicates via: a:passage: 11 with
the conduit 10.

Each of the apertures-or:holes. 14; 14 is prefer- 4¢

ably surrounded bya resilient gasketing ring 175+
seated within a .circular rabbet about-the aperture:
and of such dimension-as:to:permit the. outer-
edge of the gasketing: ring- to. project: slightly

beyond the carton-receiving surface: 13:so that 4

when a portion of: a.carton is- forced up:into
contact with thelatter-each gasketing ring will be:
somewhat compressed to prevent leakage of gas=-
eous fluid, i. e., air; between.the gasketing ring.
and the carton surface contacted thereby.

The valve unit 69:may be-of any suitable con-
struction and; as shown in Figs. 3, 6 and 10, may~
comprise a casing 18 -having a through passage 19-
providing communication between: the conduits
68.ang:18. Transverse:of:the passage: 19 is pro-
vided a tapered hole 80: which rotatably receives:
a tapered valve element 81 traversed by a hole 82-
to be alighed 'with the passage 19 -when:the valve
is in one position. The tapered valve element 81:
is preferably provided on one -end externally of
the casing with a headed pin.83-surrounded:by.
a helical spring §4 held under compression be-
tween the casing 18.and.a washer 85 beneath the:
head of the pin 83 to bias:the tapered valve ele=-
ment into the tapered.hole 88. The: other:end:of
the tapered valve element 81 is provided with an-
operating spindle 86 fixed.thereto:and:extending:
beyond the other side of. the casing 18. A coil
spring 87 surrounds the spindle 86 and has one-
end fixed at 88 to the casing-and the other end
at 89:connected:to a valve-operating means: 90~
fixed upon the spindle 86..

The valve-operating: means 90: may- comprise:
a pair of opposed.arms 91 and. 92: The:arm 91"
terminates in a.ose:93:beneath which is:normally -
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engaged’the endiof’ g latch member: 94 to-hold;
the valve:in:closed:position :shown in: Figs. 6:and:
10> The latch member: 94iis-pivoted:at 95 upon:
a:bracket:96:preferably fixed to:aside of the:plate:

. 12{0f: the:suctionhead,.and is:se:arranged. as: to:

be:pivoted:. upwardly but.is:limited:in" its: down=
ward.movement by a:shoulder 87T which engages:
at abutment 98on the bracket 96;

The plate:12 of the:suction head Ti:hasa hole:

- 89-formed therethrough slidably to receive a con-

trob:plunger: 100:. The control plunger: {00:has a:
collar: 104 :fixed ‘thereon to limit downward move=-

-ment’ . and-an upwardly projecting end.- (02: be=-

yond the-collar: normally. positioned beneath the-

5 latch 84.so as:to raise the latter when the control.

plunger: 100 is- pushed upwardly. The. control.
plunger 109 has-a button 103.on the bottom end:
thereof. extending. below the carton-contacting:
face-T3-0f the suction head 71 which, when raised, .

.is: adapted to be received. within.a. socket.04.in.

the.suction.head .so.that the bottom face .of the:
button:will lie flush with the carton-contacting.
face.. The control.plunger. 100. may be biased .by-
the force of gravity to its lewermeost. position,..

. shown in Fig. 3, but; if desired, may be addi-

tionally. biased: by. a.: Heliéal. spring 165 received’
within.a socket in the.suction head plate 72:pro-
vided,. if. desired, by more.deeply, counter-boring.
at.108 the Holé 99 in the formation of the button-
receiving socket 104.

The latch member 94 will provide a limiting.
stop with the valve arm 91*in one position, that*
is, the. closed position of the valve. Another lim-
iting stop.is provided by any suitable means, such-
as. a pin 107 fixed on'the valve casing 18 within:
the.path of the arm 91 when the latter-is reteased’
from the latch-94: This stop pin 10T will hold:
the valve in-its open position when rotated by
the spring 87 through an angle of about- ninety
degrees (90°) after release from- the latch 94, as-
will be- more-fully -explained ‘hereinafter.

The- valve=operating means 90; as previously"
pointed- out, includes another arm 92 which" is-
adapted to return the valve from the open posi--

- tion to the closed position. The arm 92°is pref-

erably provided with a cam follower 108 formed:
as a projection extending substantially at right:
angles thereto, with its- end' or nose rounded at’
1089to cooperate with a valve recocking cam 110~

: supported  in- any suitable manner, such as-by-

means of a supporting strap 111 at the normal dis- -
charge- station 62; as:shown in Figs. 2, 4 and 5.
The valve:recocking cam | 10:preferably comprises:
an-abutment 112 in the path of the cam follower:
108~ and:a substantially -arcuately arranged:flat:
bottom surface 113 beneath which the nose 109"
iscadapted to ride:during rotation of:the suction:
head T{ and valve unit 69-through a small radial:
angle sufficient to assure.return:of:the valve.ele-
ment 81 and its arms.91:and 92 to. and- past:
their-initial .positions: while: permitting the latch:

"member: 94’ to. drop. to its:locking position, as:

shown in Fig. 6. The flat surface 113 of fixed:
cam 140 merges with an upwardly sloping surface:
f14<-to permit gradual return.of arms 91 and 92
to; their -initial full line positions shown in Fig. 6:
after: the latch member 84 has-been permitted to.
drop: into locking. position, all as will be more:
fully: explained hereinafter.

At the defective closure disecharge- station 61.
shown :in Fig. 1 a discharge chute.ii5 is provided.
whielr comprises a bottom {{6:.and a pair of side-
flanges. {11 and. 1 {8; all terminating:closely -adja--
cent the:path of the peripheral edge:of . the-turret:
table-21. Any suitable means, such. as-a.bracket:
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119 fixed ipon the frame plate 21, is employed for
support of the chute 115, The side flange {17 is
provided with a rakeoff shoe 120 in the path of
a carton which may remain upon the elevating
plate 48 after the latter is lowered. The rakeoff
shoe 120 is so located as to permit the carton-
locating flange 49 on the elevating plate 48 to
pass therebeneath when the elevating plate is in
its lowermost position, as shown in Fig. 2.

At the normal discharge station 62, as shown
in Figs. 1, 2, 4 and 5, a discharge chute 121 is pro-
vided which comprises a bottom plate 122 having
side Alanges 123, 123 which, at the upper receiving
end thereof, are arranged beneath the normal
path of the lower end of the package when car-
ried around to that point by any one of the suc-
tion heads 7i so that, as a package is released
from the suction head, the former will be per-
mitted to slide down the chute, to be discharged
from the machine to any suitable delivery means.
The discharge chute (21 is supported by any suit-
able means such as a bracket (24 mounted upon'
frame structure, such as the top plate 21 thereof,
and the bracket 124 may, if desired, serve fixedly
to mount the support bracket 111 for the fixed
cam 1i0. The chute 2} is provided with a trans-
versely extending trip bar 125 at the bottom
thereof, for a purpose to be explained later, and
the discharge end of that chute is arranged above

a delivery belt §26 trained about a roller 127 3

rotatably supported by a shaft 128.
With respect to the receiving side of the
machine described above, means are provided at

the receiving station 83 to fransfer filled cartons,
with their upper ends unsealed, to the turret table *

271 in properly timed relation so that each carton
will be properly positioned upon one of the ele-
vating plates 8. ‘This means may comprise &

star wheel or a pusher element, such as that pro-

posed in Figs. 1, 2 and 3. Such pusher mech-
anism may comprise a swinging arm (29 having
5 tapered nose 139 and pivotally supported by a
pin {31 for swinging movement about a vertical
axis. The arm {29 terminates in a sleeve 132
rotatably supported on the pin i31 and having an
arm (33 carrying a lug 184 normally disposed in
the path of a plurality of lugs 135—135 fixed to
the under side of the turret table 21. A helical
spring {36 is arranged about the lower end of
sleeve 132 and has one end at 137 bent upwardly
to rest against the outside of arm 133. The other
end of the helical spring 136 is fixed at 138 to a
post i35 which carries pin 13t and is supported
upon the top plate 21 of the frame structure.
This feeding mechanism cooperates with the
angle flange §8 on each of the elevating plates
4% in a manner fully indicated hereinafter.
There is also arranged at the receiving station
63 shoe means to hold carton flaps in properly
folded or overlapping relation and to retain them
in their relative positions until each filled carton
can be raised into proper position with respect
to a suction head. This means may comprise an
elongated fiat plate or shoe 148 arranged substan-
tizlly parallel to the supply belt 46 and terminat-
ing above the position of each elevating plate at
the receiving station 63. The overhead plate or
shoe 148 is provided above the latter position with
a laterally extending arcuately shaped wing 141
extending in the intended direction of rotation of
the turret table 27 and sloped gradually upwardly,
as shown in Figs. 2 and 3, to permit a filled carton
to be gradually raised by the elevating table 48 as
the latter moves upwardly due to rolling contact
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between the roller 53 and the cam track 54 along
the sloping portion 55 of the latter. The shoe
wing (41 will retain the carton flaps in their over-
lapped positions while the upper end of the car-
ton is being raised to the vicinity of the face 13
of the suction head. In order to assure accurate
ositioning of the overlapped flaps of the upper
end of the carton with respect to the suction head,
each of the latter is provided with a flared skirt
142 which guides the upper end of the carton to
proper position as the latter is raised to contact
with the suction head, immediately after being
moved from beneath shoe wing {41.

The operation of the machine disclosed in Figs.
1 to 10 inclusive will be described in connection
with a typical embodiment of carton structure
which may be closed in an efficient manner by
apparatus of the present invention. Such tubular
carton structure 143, as shown in Figs. 8, 9 and
10, may have its lowermost end {44 (which even-
tually will be the top of the package) closed by a
plurality of overlapping flaps in any suitable or
desired manner and comprise a front wall panel
145, a back wall panel 146 and opposed side wall
panels 147, 147 joining the panels 145 and 146 to-
gether. Each of these panels is provided at the
upper end of the carton structure with an end
flap, the edge of the front wall panel 145 being
extended to provide anend flap {48, the back wall
panel {48 being similarly provided with an end
flap 149, and the opposed side wall panels 147, 147
being similarly provided with end flaps 150, 150,
It will be noted that the side wall end flaps 150,
150 are of such dimension that when they are
bent inwardly across the open end of the tubular
carton structure they will not overlap, and that
these eng flaps are imperforate. The end flaps
148 and 149 preferably extend the complete width
of the front and back wall panels 145 and (46 and
are also preferably substantially as wide as the
depth or distance hetween the front and back
panels of the carton structure, so that as they
are folded inwardly they will overlap to extend
substantially completely across the end of the
carton structure.

Tt will be noted that both the end flaps 148 and
149 are provided with a pair of apertures and that
the pair in one end flap are preferably larger
than those in the other end flap. For example,
apertures (53, 182 in the intermediate end flap
{48 may be made larger than apertures {52, {52
in the end fap (48. Whether these two pairs of
apertures are of substantially equal dimensions
or whether larger apertures are provided in the
intermediate end flap or the outermost end flap,
they should be so placed as to permit communi-
cation between the apertures in the two over-
lapped flaps to provide passageways therethrough
to the underlying impsrforate flaps. Making the
apertures in one end flap larger than those in the
other end flap assures the attainment of proper
registry as to insure the desired communication
between the apertures of the overlapping flaps.
Of course, it will be understood that, for the pur-
poses of employing apparatus of the present in-
vention to seal such carton structures, other ways
of providing passages through ocuter flap struc-
ture to inner imperforate flap structure may be
practiced.

Such carson structure may be set up and han-
dled in known manners by any suitable appara-
tus, with each being provided with a charge of
commodity, such as that indicated -at (51,
Thereafter surfaces of end flaps may be provided
with any suitable adhesive material by any suita~



+2/485,040

‘9
-ble .apparatus .as.is well known. The. side wall
flaps - 150, - 180 are.then.folded inwardly.by any
suitable -apparatus. above the charge of commod-
ity, and then the remaining pair.of end. flaps. 148
and:t49.are folded-down upon:the end.flaps §58,
{50, with:the former overlapped .with respect.to
each-other.to,provide asstack of faps.idld serving
-as a temporary: clesure for the carton -structure.
This carton -structure will .then be.fed: forward
by the-supply. belt-46 to beneath the.flat plate or
-shoe . 140 - toward -the: receiving: station .63 of .the
turret table 27. :As-each carton-structure.{43.ap-
-proaches the receiving: station«83 one of the lugs
435 -fixed to the under:.side-iof the turret.table
2T will engage.the lug-134 on.the feeding. mecha-
nism, causing the.arm 129 .thereof.to swing in: be-
hingd the carton structure and push the latter onto
the elevating plate -48 -which .is -arriving .at the
receiving station. The-tapered: nose -£30-on the

arm 129 will cause the carton: structure: 143.tobe 5

pushed -over. into.its proper: position with its:far
corner on the: leading side:moved:into .the :angle
flange 49. 'Then as the turret:table 21:is rotated
{urther in-a clockwise direction,:as viewed: in Fig.

1, the lug 135 will: move: past the lug 138, ped- .

.mnitting the feeding-mechanism arm: 129 .to be re-
‘turned: by the spring ;188 to its-eriginal position
substantially parallel toithe:edge:of the:supply
‘helt - 48 for -subsequent cengagement .behind the

next succeeding carton structure:and feed thereof .3

to the following-elevating-plate £8.
-As the turret table:27 isrotated -beyondrthe re-
ceiving station to -a position-such:.as that indi-
-cated at 87 in Pig.' i, the cam follower-83 willrride

up the inclined portion:55: of the cam ftrack .to .3

the point.58, causing the elevating plate 48 to raise
the carton structure {48 with thesloped andarcu-
ately shaped-wing {41 of the:shoe’14§ serving-to
hold.the end flaps:in'the stack: {84 in. overiapped
relaticn as the carton structure is being raised
toward the suction:head 1{.arranged:above.the
elevating plate -£8. :In the vicinity of ‘the:posi-
tion at“87 the closed upper -end 154 of the ear-
ton structure will be moved from beneath the

shoe wing -441, raised into -the.fiared :skirt .82

of the suction head 71, and finally:brought up
snugly into-engagement -with the lower' face 73
of the suction head, compressing the.gasketing
rings: 175, 1 1§-and causing the apertires. or orifices

74, 74 in the suction head. to:be brought into:com-

munication with the passages through the'two
outer -end flaps -148 ;and - 14§ provided - by the
aligned apertures £32,:452 and ‘153, {53 therein.
The elevating plate:48 will then be carried.-around

by the turret table. 2T in.a transverse,plane.from =

the position at 871 to the:position at.59 with.the
‘closed upper end 154 -of the.carton -structure. 143
being held up securely -against:the bottom .face
73 of the:suction head by virtue,of the fact that
the cam track -54 lies substantially in.a -hori-
zontal plane through that radial-angle.

As.the closed upper end.- (54 of the.carton.struc-
ture 143 is raised:up into the.flared skirt 142 of
the-suction head and approaches the.bottom:face
3 thereof, the carton -end-engages.the button
i03 on the bottom end of the control plunger: {58,
causing the latter to be lifted so that its.upper
end 182 will 1ift the latch member- 84 from its
full line  position shown .at 167 -in.Big.. .6 .to its
dotted position shown at- {59.
valve arm 8¢ to move from its.full. line.position
at 153 in.Fig. 6 upwardly: to a.position permitting
the.nose 93 of the valve arm 91 to pass:the end
of .the latch member 94, the position.of.arms.91

and 82 .and follower .128  just .after.such .acticn 73

This.will cause.the 7
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.being. indieated in.dotted lines_at 158.

190

The coil
-spring 87 will then retate the valve arm 8{ down-
wardly until it engages the stap.pin. (07, bringing
.the valve arms.9{ .and .82 and.cam follower (88
.of.the latter to the dotted.position._shown at {68
Jin:Fig.6. The. nose 188 of the cam. follower (33
thereafter.will. e .rotated. about the axis of .the
.turret table.in.a:path . intercepted by .the fixed
.cam. | {0,.shown in.Fig..8.in.the. dot-dash: position
+ab 181.t0.indicate. its. location relative to.the path

-of travel .of. cam.follower i08.

When the-coil:spring 87.is permitted to.rotate
the valve:element .8{.in .a counter-clockwise.di-
‘reetion wntil the -valve arm 91 .strikes the.pin
-£81,.the hole 82 .in .the valve element is brought
into.alignment . with.the.passage .79 in the.valve
casing -18, - thereby -bringing the .passageways.in -
the.suction head:7{. into communication with.the
~yacuum tank.84,:or.auxiliary .vacuum tank . 164,
-as-the case may be. ‘This will cause the.open ori-
sfices 14, T4-:of the ducts or passages. 15,-75. in.the
-suetion head T{ Yo withdraw:air from the interior
-of the-carton through the passages provided in.the
intermediate and outermost Aaps- 148 .and. 148 by
‘the -aligned -apertures .£53, 83 .and . #52, 152, 1o
.cause the imperforate end flaps: i858, . 158 to be

Jguickly -drawn and snapped up into tight face

rengagement.with. the, under-surface of the.inter-
mediate-end.flap 149 by:passing.currents of.air
with a resulting. creation of-a differential.in pres-

-sure:on-.opposite -sides sof . the -imperforate - end

laps. .
“The . under surface 13 of the:suetion head -Ti
-dszel-such- dimension as to overlie the outermost

-end- flap - F48 -substantially throughout ifs. entire
warea -beyond - the . eircurferential - edges. of the

spaskets- 115, 115-s0-as effectively to bias a major
sportion:.of that:outermost flap. The outer most
-flap- 48 being biased by the suction head. Ti, all

-of the-end. flaps.in the stack. 184 .are caused .to

-be “tightly drawn -together .and suitably .there
Jdreld in: poesition.by -this: differential in pressure
until the interposed :adhesive has set sufficiently
1to anchor. the-end flaps. together. ‘This is.accom-
:plished -while . the carton structure .143 is being
-earried - around by the turret table 27 - during
+fravel from.the position.in the .vicinity of that
~indicated-at -871 to the .vicinity of the position
indicated at 59. At the latter position the:ecam
-traek 54.is.-sloped.downwardly:at 68 to permit
.therelevating plate -48 .to be. lowered to its. ini-
tial elevation in the vicinity of the station at Gf.
-If ,such .suction  has . been .properly applied .to
.the.closed-upper. end -£54 of the.carton structure
$43.the carton.structure will:be.held up by the
-suetion against.the suction head as the latter is
rmoved: from- station 81 to.the normal discharge
~station.at.§2.

However, if no suction, or improper suction,
+has-been applied to.the carton. end {54, due to
defective .carton . structure or. structural failure
-of:apparatus parts.or lack. of partial vacuum. in
“the .vacuum.tank, the catfon structure (43 .will
-remain on the elevating plate 48 as the latter is
‘heing lowered. ‘This. will indicate the probable
.presence of.a defective .closure, and means are
.provided. at the defective closure discharge sta-
tion.at; 6§ .to. remove.such carton for segregation
Afrom. the normal output of the machine. This is
-accomplished by the rakeoff shoe 120 in the path
of cartons remaining.on the elevating plates 48—
48, which.will ecause those cartons to be swept off
from.the elevating.plates and turret table 27 into
-the.discharge chute. § I'5.

When the suction has been effective to hold the
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stack of end flaps at 154 securely together while
interposed adhesive is setting during travel of a
carton 143 from the position at 87 to the station
at 61, the resultant package with its upper end
flaps at least temporarily anchored together by
the set adhesive will be held against the suction
head 11 by the suction until the package is moved
to the normal discharge station at 62. There,
since the valve recocking cam 110 is arranged in
the path of the cam follower i08, the nose 109
“of the cam foliower 108 is moved up against the
abutment. 112 in further rotation of the suction
head 7! and associated valve unit 68 and then
forced to rotate in a clockwise direction until
the nose 108 can ride beneath the flat botfom
surface 113 of the recocking cam, carrying with
it the valve arms 8¢ and 82 to the dot-dash posi-
tion at 158, This will cause the nose 93 of the
arm 8f to be moved up past the end of the latch
member 94, with the latter being moved to its
dot-dash position at 159. Thereafter the latch
member 84 will fall down to its full line position
at 157 and the upwardly sloping surface i14 of
the recocking cam (8 will permit gradual re-
turn of the cam follower 188 and valve arms 81
and 92 to their initial full line positions shown at
{56 in Fig. 6. This return of the valve parts to
their initial positions shuts off communication
between the vacuum tank 64, or auxiliary vacu-
um tank 164, and the suction head T1.

To assure release of the package from the suc-
tion head 71 the passages in the latter are vented

~to the atmosphere when the valve is rotated to
the closed position. For this purpose the valve
element 8f is provided with a passage or groove
155 which, in the closed position of the valve,
provides communication between the atmosphere
and the interior of the conduit 18 connected to
the suction head 7f. Breaking of the vacuum
in the suction head 71 releases the package, per-
mitting it at the normal discharge station 62 to
fall down into the discharge chute 12i. The
package will then siide down that chute until
its lower end {44 (which is intended to be the
top of the package) strikes against the trans-
versely extending trip bar 125, This will cause
the package to tumble over, with ifs vacuum-
sealed end ![54 falling over onto the delivery belt
126.

The suction head 7! and the elevating plate 48
associated therewith, under discussion, will then
be carried around by the turret table 27 from
the normal discharge station 62 back fo the
receiving station at 63 for repeating the opera-
tion on another filled carton structure.
1y, all of the other of the plurality of elevating
plates 88—48 and suction heads TI—T1 operate
in a similar manner during their rotation by the
turret table 27.

It is desirable to provide each of the suction
heads 7{—7{ with a contact face or lower surface
78 of greater area than the area of the end 154
of the carton structure 143, so that the suction
head may be employed to apply pressure to the
major portion of the stack of end flaps at 154,
including the parts thereof which are in the
vicinity of the side walls of the carton where
there may be less tendency for the differential
in pressure to force the lapped end flaps to-
gether toward the suction head. It has been
found that a secure bonding of adjacent surfaces
of lapped end flaps is attained by the mainte-
nance of suction for a relatively short period of
timme (depending somewhat, of course, upon the
nature of the adhesive employed). Such period
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of time may be about from three to ten seconds,
during which the adhesive may form at least a
temporary bond while each carton is being car-
ried around from the station at 57 to the nor-
mal discharge station at 2. When suction is
discontinued at the latter station and the pack-
age is inverted during its travel down to the de-
livery belt 128, the weight of the package and
its contents upon the stack of flaps at 154 will
continue to hold them in face engagement as the
adhesive takes its final set. Chbviously, the suc-
tion may be maintained throughout the period
of complete setting of the adhesive by proper
dimensioning of the apparatus or adjustment of
the speed with which it carries the cartons for-
ward, but such time consuming procedure has
been found to be unnnecessary since any tend-
ency of the moistened innermost end flaps to curl
out of face contact with the adjacent flap struc-
ture is eliminated by the weight of the contents
when the carton is inverted. Application of heat
may speed up the setting of the adhesive or bring
about that setting due to the nature of the ad-
hesive should the latter, for example, be of a
type as to be set-responsive to heat, such as
a thermosetting resin. Such heat source may be
incorporated in the suction head as proposed
hereinafter in connection with Fig. 13, or may be
provided by employment of a fixed heat source
arranged along the path of travel of the cartons
as they are carried forward by the apparatus.

The suction head may be modified, if desired,
to accommodate baffle structure which will oper-
ate to prevent passage from the face of the suc-
tion head or from carton structure and/or car-
ton contents up into the suction conduit struc-
ture and valve units with which the latter may be
equipped. For this purpose, as proposed in Figs.
11 and 12, suction head structure {71 may com-
prise a piate element 172 having its face {73 pro-
vided with a transversely extending groove 288
removably receiving a block insert 20{ held by
screws 202, 282 in the position indicated. The
plate element {72 and insert 281 are so shaped as
to provide, when secured together by screws 282,
262, the apertures 74, 74 in the carton-engaging
face {73 each communicating via passage 15 with
a transverse passage {78, in turn communicating
with passage TT leading to the exhausting con-
duit and valve unit therein.

The transverse passage 76 in the suction head
of Figs. 11 and 12 is made tortuous by means of
a plurality of bafile plates with those in one set
staggered with respect to those in another set.
One set of bafile plates 208—283 may be secured
to the head plate 172 in any suitable manner,
such as by welding, and another set of baffle
plates 204—204 may be secured to the insert 201
in any suitable manner, such as by being made
integral therewith. As a result, foreign material
which may tend to be entrained by air being
drawn through the passages in the suction head
from the apertures 78, 74 will be bafied out by
the plates 203—283 and 204-—284. Accumula-
tions of such foreign material may be readily re-
moved by dismounting insert 281 after removal of
screws 202, 202. .

It will be understood that apparatus of the
present invention may be employed in so-called
“vacuum sealing” of carion ends with the em-
ployment of any suitable adhesive such as that
which will set by ageing after a period of time,
or which, during such time period, will give up a
contained solvent. For example, a thermoplastic
adhesive may be employed which will set on cool-
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-ing-asithe earton—flaps -are'held:together during
“their:travel through apparatus of the present in-
-vention. Also,thermosetting adhesive may be‘em-
‘ployed when: suitable means-are: provided:for ap-

plying heat -as the-carton flaps-are held together

during the passage of the cartons through appa~
ratus herein-deseiibed. ‘Heating:meansito drive
-Gif solvent from:the -adhesive or-ecause such-ad-
‘hesive thermally to-set up may beprovided in-any
‘suitable manner, such -as by the-employment:of
a heat souree in each-suction head. Buchheat
‘source, as proposed-in-TFig .13, may comprise.an
electrical heating -élement 293 embeddsd therein
and provided with ‘terminal elements 297, 1287

“projecting from the suction head 7!, tobe con- y;

nected into an-electrical ¢ircuit.  With the pro-
vision of such-eleetrical circuit thelattermay:be
employed - to cperate an -electremagnetic wvalve
‘unit, -which ‘may ke -stbstituted for :the valve
structure ‘58, and-in such-case switéh means:in
-the-circuit of the winding of th-eélectromagnetic
“valve-may:be -closed by the control plunger 82,
and -that :switch megns or -additioral switch
means in the winding cireuit- may be opened by

‘suitable trip means located in the position of cam -

(410,

1t may be desired to-equip each conduit. means
extending from the common vacuum: tank:64 to
‘the valve unit 89 -and/or suction head 71 withan

‘auxiliary -vacuum tank the-capacity of which is .

~sufiicient: to provide: one:suction operation on a
~carton. Thismaybe-advantageous~when operat-
‘ing-with catrtons:any one ¢f which-may bz of such
‘faulty-construction -as'terprevent proper suction

being applied to the stack of*flaps-toibe-adhered

together by: the vacuum-=-sealing procedure. “This
-would "make unnecessary the employinent .of
‘evacuating means- of-large - capacity to keep:the
-pressure ‘in the 'main ~tank 84 below -a certain
‘predetermined value, gltheugh ‘it is possible to
employ a pressure responsive contrel -associated
“with the main tank%4 and an-exhausting: pump
of ‘sufficient capacity to assure maintensnce of: a
" partial -vacuum below s certain -predetermined
pressure therein. Such auxiliary .vacuum tank
strueture is shown,' by way of -exampie, ab: 154 in
‘Fig. 14. "With the employment of-such-auxiliary
vacuum tanks i66—¥§64 connected!bétween con-
duits 68—68 and the main vacuym tank 64:iby

means of auxiliary conduits’t§8— 188, additional ;

valve means {53 should he used in-eath auxiliary
conduit {58 so that when:the valve’$8 is-opened
the valve 1G9 will be closed. "Fhis may be accom-
-plished by mounting on-the pin'83 fized to:the

valve elzsment of the valve unit 89 a erank arm :4

288 conneacted to one end 269 ¢f-a lever: arm218
~pivetally supported at 2¢ 1 on-a bracket 212 which
‘may be-fixed on the auxiliary vacuum tank164.
The lever arm 210 immay have its-other -end con-
-nected at 213 toa link 214 pivetally connected at
"215 to a crank arm “2{§ -adapted -to rotate ‘the
valve element of valve unit 169. The pivotal
connections at 289,214,213 and'2{5 should be of
such nature as to permit scme lateral movement
of the lever 218 and link '2{8 to -accomniodate
‘the swinging of the end of the lever :arm 288
‘upwardly through an arc as the crank-arm Z#8:is
rotated upwardly. -Loose connectiens or ball-and
sockset joints, or-other suvitable structure, may!be

-employed at stich points as needed. *With the use :

-of ‘such dual valve structure -and-auxiliary vac-
uum - tanks it will-be seen'that when valve 89:is
closed the auxiliary valve ‘18§ will ‘be open,:and
‘that the partial vacuum in-the main tank 84 will
‘obtain in'the auxiliary:tank:i64. Upon opening
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-of the valve!$9 torpermitisuction throughitheisue-
tion head 7{, the auxiliary walve ‘{89 .will :be
closed and the partial vacuum .in-the cauxiliary
-tanl: {64 will alone providerthe necessary:suction
10 accomplishithe vacuum:sealing -whenithe-con-
diticns are:such:as-to.permit:the obtainment of
the latter. .

‘The present invention mayiberemtbodied in:gp-
paratus featured :by straight. line :movementof
the filled cartons :as. distinguished :frem rmove-

-ment of the filled -cartons rthrough 2a <eireular
path: by the turret:mechanism:discissed in Pigs.
1:1t0 10 :inclusive. Such :an sapparatus :is cpre-
‘posed in Figs. 15, 16:and:17. The cartons: 43—
-143-may be supplied by the supply belt 48, which
‘feeds to an'inclined. slide 382 terminating akoeve
an endless belt 38 {-carrying:a plurality of spaced
apart pusher -plates:302—3%2 . aperated in:timed
“relation to-an. overhead endless bélt . or linkage
304 trained -ahout rofatable rells<or wheels 3385,
305. The endless linkage 304 :supports «a pla-
rality of suction ‘heads 3T1—371 :to “be -earried
therewith,-and the movement of the endless link-
‘age - is ‘synchronized :with ‘the ‘movement of the
belt'301, such as by being driven from.a cemmon
-source of power, so-that-as each pusher plate
‘moves a filled: carton:to the positien indicated:at
386 -a suction ‘head ‘371 will *be brought -down
over such carton and: forward:therewith:to ini-
tiate operation of valve meansiin conduit: strue-~
ture for application. of partial:vacuum. :For:the
latter purpose.a vacuum tank 38%4:may’ be pro-
vided ‘which is ‘connected by:a ‘flexible ~conduit
307 to a continuous flexible conduit 3082t :3069.
The flexible conduit-308 is:suitably.connectedito
each of the plurality of -suction headsi87i-—371
by means-of a.conduit:370-and -the:body: 372 0of
the suction head is fitted with ssuitable valve
means 369.

As'shown:in Figs. 16:-and 17, the sue¢tion:head
structure and:valve means' therein may comprise
the ‘body -or plate -372 provided -with:a passage
310 leading toa valve chamber:3t i+having a valve
seat 312 from which -a passage "3{3 leads to:a
transverse passage =376 -communicating via pas-
sages 19, ‘15 with apertures  or -orifices 774, 74
adapted to apply suction to'the uppser end.of:a
.carton.

The -passage -313 -and valve chamber "3fl -are
provided by a through'bore-counterbered to-form
the valve chamber 3t1 closed by a-suitable-plug
314 through which a valve stem 3i5 is slidabiy
mounted. The valve stem 3§58 carries a valve
element 316-adapted to cooperate-with the-seat

312, The valve "element -3{8 may be biasedito
its seat by the weight of the parts, i. e., by force
of gravity, -or by that force and -an-additional
biasing ‘force of -a ‘helical spring*3§7° interposed
between-the plug 314 and the valve element 3(5
in the valve chamber. "The -through bore-pro-
vides a "hole "318 below the cross=passaze “378
‘Which is counterbored.at"§{8. "The valve stem
315 extends down.through the hole 348 into the
.counterbore 318.and terminates.in an enlarged
‘head 328 in the latter, and a socket:32¢ is formed
in the-bottom of the-valve .stem. slidably to re-
ceive:a stem 822 carrying.a.control. bution .323
adapted to be:pushed upwardly. by centact with
‘the upper end-of a-carton. A:helical spring 324
is tpreferably provided -about -the pin 822 -he-
‘tween its control ‘button 323 -and ths head $30

‘of -the valve stem :3 5.

‘A ventinghele :325:is provided: in:the-suction

-head -communicating ~with :the hole :3{3 ~and is
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suitably valved by a cylindrical element 326 on
the valve stem 315.

In the apparatus proposed in Figs. 15, 16 and
17, the filled cartons 143—I143 are successively
supplied by the supply belt 46 to the inclined
glide 360 beneath any suitable structure, such
as suitable shoe means arranged such as indi-
cated in dotted lines at 348, to maintain the
overlapped flaps at the upper end of each car-
" ton in properly folded positions until they can
be engaged by a suction head 37f as each car-
ton is moved forward by the endless belt 28i.
One of the pusher plates 362 on the belt 281
moves a carton forward to beneath a suction
head 37!, which will move downwardly with the
endless linkage 334 to engagement with the
stack of flaps 154 at the upper end of the car-
ton at the position indicated at 388. As the
suction head 371 is brought down upon the upper
end of the carton, the control button 323 is
pushed upwardly to align its lower face with
the bottom face of the suction head. The force
biasing downwardly the valve stem 3i5 and the
parts carried thereby, such as that provided by
the weight of the parts and biasing force of
helical spring 317, may be just slightly greater
than the upward force upon that structure due
to suction in the valve chamber 3{i. Upward
movement of the control button 323 will cause
the relatively weak helical spring 324 {o provide
the small amount of additional force necessary
to 1lift the valve parts, thereby opening up com-
munication between the orifices 74, 74 and the
vacuum tank 364. Suction will then be main-

tained upon the stack of flaps at the upper end :

154 of the carton structure 183 as the latter is
moved forward to the normal discharge end of
the apparatus.

However, if there has been defective closure
of the carton, such as by failure of partial vac-
uum or suction, the termination of the upper
run of endless belt. 381 before the normal dis-
charge position is reached will permit the car-
ton to fall away from the suction head down
a defective closure discharge chute 327. If the
suction has been effective, the carton will be
carried beyond the end of the upper run of the
pelt 301 and the chute 327 to the position ab
398 where a fixed cam 328 is located in the path
of the upper end of the valve stem 3i5. The
latter, in moving beneath the fixed cam, is pushed
downwardly to seat the valve element 316 against
its seat 212, thus shutting off communcation be-
tween the vacuum tank 364 and the suction ori-
fices 14, T8, The spring 24 permits telescoping
of stem 322 and valve stem 3{5 to avoid damage
to the end of the carton by control butten 323
as the valve is being closed and the suction head
vented. The valve stem 315 moves the cylindrical
element 326 downwardly to uncover the vent-
ing hole 825 so as to bring about communica-
tion between the atmosphere and the passages
in the suction head. This releases the package
from the suction head onbo the delivery belt 12¢.

With the release of the package from the suc-
tion head the control button 323 and its stem
322 will be permitted to drop by force of gravity
and action of the helical spring 324. In order
to prevent that control button and its stem
entirely separating from the suction head struc-
ture, the hollow bottom end of the valve stem
2{5 may be provided with a slot 338 receiving
a projection 331 on the stem 322 to lmit move-
ment of the latter with respect to the valve stem.

Simplicity of construction and proper position-
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ing of the suction heads 371—37T{ in their move-
ment to the receiving station at 306 and from
there to the normal discharge station 328 is as-
sured by having them fixed to the linkage 304 as
shown. However, in such construction as each
suction head 37} is carried up and around the
roller or wheel 305 at the normal discharge sta-
tion 828, it will be turned over to an inverted
position and carried in such inverted position
back to the other roller or wheel 305 at the
receiving station 306, and at the latfer again be
turned over back to its normal or proper position
for applying suction to carton ends as the for-
mer is brought down into engagement with
the latter. 'This action, of course, will reverse
the direction of the force of gravity on the valve
parts and, accordingly, suitable provision may be
made for keeping each valve closed as the suc-
tion head is moved back from the normal dis-
charge station 328 to the receiving station 306.
This may be accomplished by shoe means or a cam
track 332 against which the projecting ends of the
valve stems 315—315 may ride during return
travel of the suction heads 371—3T1.

Tt will thus be seen that the objects set forth
above and those made apparent in the preceding
description are efficiently attained by apparatus
of the present invention and, since certain
changes may be made in the above construction
and different embodiments of the invention could
be made without departing from the scope thereof,
it is intended that all matter contained in the
above description or shown in the accompanying
drawings shall be interpreted as illustrative and
not in a limiting sense.

Tt is also to be understood that the following
claims are intended to cover all of the generic and
specific features of the invention herein described,
and all statements of the scope of the invention
which, as a matter of language, might be said to
fall therebetween.

Having described my invention, what I claim as
new and desire to secure by Letters Patent is:

1. Carton handling apparatus comprising, in

- combination, means to receive filled cartons hav-

ing their closure flaps folded in overlapping rela-
tion with outer flap structure being more pervious
to air than inner flap structure, means to move
said cartons progressively forward, suction’
means to apply suction to the outer flap structure
of each carton from the exterior of the lalter,
means to bring each carton and said suction
means together and thereafter cause the latter to
draw and hold the inner flap structure tightly
against the outer flap structure to permit ad-
hesive bonding thereof, means preceding a nor-
mal discharge station to remove defectively
closed cartons, means to release the completed
packages from said suction means after bonding
of the flap structures, and means at a normal
discharge station to discharge the completed
packages.

2. Carton handling apparatus for handling car-
tons having their closure flaps folded in overlap-
ping relation with outer flap structure being more
pervious to air than inner flap structure,
the apparatus comprising, in combination, a
receiving station, a defective-closure discharge
station, a normal discharge station, means pro-
gressively to move the cartons forward from the
receiving station to the other two stations, means
engageable with the cartons between said receiv-
ing station and the others of said stations to apply
suction to outer more pervious flap structure to
cause inner less pervious flap structure of each
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~¢arton:to -be-drawns and:heldoagainst: thesouter
flap. structure, “means: torbringeeach: cartonand
.said. suction meansttogether :after sthe Fformer
~has-arrivedat:the receiving :station,smeans to
reause:said suction=applying means.toiapplysue-
‘tion to theoverlapping flap structures and:mgin-
«tain.the same: for :anzadhesivecbonding -period,
wmeans: at .the .defecsiverclosure tdischarge ssta-
otion:selectivelytoremove:cartons:havingidefec-

-tiverclosures;ymeansiin.the vicinityofithemormal |

-discharge station: torrelease the:complbted pack-
zages from ' said suction-gpplying ~means: afber
csbonding of the:flap:structureszand mesnsiat the

~normal . dischargesstation:to tdischargeithe ‘com-

;pleted spackages.

23, Carton handling zapparates:comprising, 0in

ccombination;:means to receive filled-cartonshav-
ving their closure:flaps folded. invoverlapping rela-
{tionwitiv outerdlap structure beingunore:perxious
<tosair than inner:flap:stzucture,“meagnscto: move
-said eartons progressively forward: suctiommaenns

to apply suction to the outeriflapstructuresf-each
scarton from: thie exterior ‘oflthe:latter rmeans to
-bring each carton and:saidsuctionmeanstogether

and thereafter cavse.the latter to drawiand hold
«thesinner flap:structure tightly against:the auter
-flap structure to-permit.adhesivesbanding thereof,
-means: to:releaselthe ~completedupackages from
:said - suction:means - after i bonding ¢of :the “fAgp

structures, -1means : to ridischarge 1the "completed .

.packages, and: means fo invert-theccompleted
; packages :during :discharge. thereof to:cause.them
~to :rest -upon :the =adhesivelyzbonded :flap
-structures.

4.. Cartonhandling .apparatus for:handlling car- -

-tons hawving their closure: flaps.folded-in.overlap-
~ping relation with:outer:flap structure:beingmore
“pervious to.air. thaninner Aap structure; the:appa~-
:ratus . comprising, :in 'combination, : a creceiving
- station,.-a :defective~-closure. discharge: station, a
-normali discharge station,"means progressively:.to
move the cartons forward from: the reeeiving:sta-
tion to therother two stations, means engageable
with the cartons between said receiving station
and the others:of:said: stations to:apply suction to
outer more pervious flap structure to eause.inner
“less pervious flap structure of each carton.to:.be
drawn and held against the outer fiap structure,
means to-bring:each- carton ~ard=said suction
means-together after the.former has arrivedzat
-the receiving station, means :to cause ssaid
suction-applying means to «apply suction tto
.the overiapping flap structuressanmd maintain: the
-same. for.an adhesive bonding.period ;meinssat
the defective-closure discharge station selec-
tively to remove cartons having defective closures,
means in the vicinity of the normal discharge
station to release the completed packages from
sald suction-applying means after bonding of
the flap structures, means at the normal dis-
charge station to discharge the completed pack-
ages, and means to invert the completed packages
during discharge thereof to cause them to rest
upon the adhesively-bonded flap structures.

5. Carton handling apparatus for handling car-
tons having thneir closure flaps folded in overlap-
ping relation with outer flap structure, being more
pervious to air than inner flap structure, the
apparatus comprising, in combination, a receiving
station, a defective-closure discharge station, a
normal discharge station, means progressively
and continucusly to move the cartons forward
from the receiving station to the normal discharge
station along a path passing by the defective-
closure discharge station, means engageable with

L
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wbhecartons between said receiving station-and the
~others ofsaid stations totapply: suction-to outer
~morespervious. flap: structure to cause: inner:less
- pervious - flap :structure = of ~each ~earton to;be
5 drawnsand held against the outer-flap: structure,
cmeanscto bring.eachrcarton-and  said: suction
~means together .after the: former:has.airived:at
+therreceiving sstation, means:to-move: said :sue-
“tionirapplying ‘means: forward with' the: cartons,

10 ~means: 4o’ cause: sgid: suction=applying:means:to

~-apply suction.co. the-overlapping flap structures
randimaintain the same: forran:adhesive bonding
speriod«whiie.the:cartons: are being moved: for-
sward, means:.at the ~defectiverclosure idischarge
15 station:selectively: to: remove: cartons: having: de-
«fective closures, means -in:the vicinity of the
»novmairdischarge station toreiease the completed
e:packages from said: suction+applying means: after
sbonding of the flap. structures,zand:means:at.the
g ~Rormal. dischiarge station to. discharge the:com-
~pleted-packages.
6. Carton .handiing apparstus :for ~handling
-cartons having their:closure’flaps foided in over-
lappingrelation: with: outer Hap:strueture:being

-9 imorepervious to.air than inner:fiap structureithe

sapparatus comprising;in combination;:a receiving
:station, -a normal. discharge station,:sa..plurality
10f = successively ~arranged rmeans ceach sadapted
-borveceivera carton-at:said receivingistationsand
ag ‘movesit: forward-to said normal discharge:sta-
-tion-and ithen. return- tossaid: receivings station
~for recepsion of-another filled-carton, mesans sue-
-cessively.to feed the:cartons to each ofsaid reesiv-
cingimeans, a.plurality-of means:each:adaptedito
3; *apply-suction -to outer morespervious Haps stne-
-ture-of--one.-of - the -eantons to: eause. inner:less
~pervious: flap- structure: thereofito:--be:drawn wup
~and held-.against the outer fAap: structure; means
~associating each of:said. suction<appiying means

. ~With one of said receiving means.andmoving.them

«~together . from sald receiving station to.saidmor-
~mal discharge station and.back to said receiving
-stabion,” means: to bring-eachicarton -and:one of
said suction~applying:means together-after recep-
45-bion-of the former. by the.one raeceiving-means.as-
-sociated with that suction-applying means;valve
means to cause:said:suction-applyingsmeans-to
-abply:suction: tor the :overlapping: Aap:structures
=as: the -cartons: are being: moved rbetween. said
50-reeeiving-and normal. discharge: stations,imesns
“to.closesaid valve means as'each receiving.means
-is:moved4o the vicinity. of said normal:discharge
-station: thereby: releasing-each:completéd:pack-
+age: framethe:suction-applying:imeanssoperative
55 thereon, «and - means ;.at :the “normal : distharge
station to discharge the completed packages.

7. Carton handiing apparatus for handling car-
tons having their ciosure flaps folded in overiap-
ping relation with outer flap structure being more

60 pervious to air than inner flap structure, the ap-
paratus comprising, in combpination; a receiv-
ing staiion, a defective-ciosure discharge station,
a norma: discharge station, a plurality of succes-
sively arranged means each adapted to receive a

65 carton at said receiving station and move it for-
ward along a path extending beyond said defec-
tive-closure discharge station to said normal dis-
charge station and then return to said receiving
station for reception of another filled carton,

70 means successively to feed the cartons to each of
said receiving means, a plurality of means each
adapted to apply suction to outer more pervious
flap structure of one of the cartons to cause
inner less pervious ilap structure thereof to

76 be drawn up and held against the outer
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flap structure, means associating each of
said .‘suction - applying means with one of
said receiving means and moving them together
.from said receiving station to said normal dis-
charge station and back to said receiving sta-
tion, means to bring each carton and one of said
suction-applying means together after recep-
tion of the former by the one receiving means
associated with that suction-applying means,
valve means to cause said suction-applying means
to apply suction to the overlapping flap struc-
tures as the cartons are being moved between
said receiving and normal discharge  stations,
means at said defective-closure discharge station
to remove from said receiving means such cartons
as may have defective closures, means to close
said valve means as each receiving means is
moved to the vicinity of said normal discharge
. station thereby releasing each completed package
from the suction-applying means operative there-
on, and means at the normal discharge station to
discharge the completed packages.

8. A carton end flap sealing machine compris-
ing fixed supporting means, a turntable rotatably
mounted on said supporting means and carrying a
plurality of carfon-receiving means spaced about
its periphery, each of said means being adapted
to receive and carry filled cartons for sealing, a
plurality of suction heads each having a carton
flap-engaging suction face, each of said suction
heads cooperating with one of said carton-receiv-
ing means and rotating therewith, .cam means
fixed in relation to said supporting means for
moving each carton-receiving means to a position
with a carton thereon having end flap structure
thereof brought into contact with the suction face
of the cooperating suction head and maintain-
ing the end flap structure in such contact for
a predetermined time interval, a source of suc-
tion, valve means controlling communication be-
tween each of said suction heads and said source
of suction, means to open said valve means with
a carton in such suction face contact, other cam
means fixed in relation to said supporting means,
and means controlled by said last cam means for
closing said valve means at a predetermined posi-
tion of each carton-receiving means.

9. A carton end flap sealing machine compris-
ing fixed supporting means, a turntable rotatably
mounted on said supporting means and carrying
a plurality of carton-receiving means spaced
about its periphery, each of said means being
adapted to receive and carry filled cartons for
sealing, a plurality of suction heads each having
a carton flap-engaging suction face, each of said
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suction heads cooperating with one of said car-
ton-receiving means and rotating therewith, cam
means fixed in relation to said supporting means,
a plurality of cam followers with one thereof as-
sociated with each carton-receiving means and
riding on said cam means during rotation of said
turntable to move ifs carton-receiving means to
a position with a carton thereon having end flap
structure thereof brought into contact with the
suction face of the cooperating suction head and
maintaining the end flap structure in such con-
tact for a predetermined time interval, a source
of suction, a plurality of valve means rotatable
with said turntable each controlling communica-
tion between each of said suction heads and said
source of suction, means to open each of said
valve means with a carton. in such suction face
contact, other cam means fixed in relation to said
supporting means, and means controlled by said
last cam means for closing each of said valve
means at a predetermined position of each car-
ton-receiving means.

10. Carton handling apparatus comprising, in
combination, means to receive filled cartons hav-
ing their closure flaps folded in overlapping rela-
tion with outer flap structure being more pervious
to air than inner flap structure, means to move
said cartons progressively and continuously for-
ward, individual suction means for each carton
to apply suction to the outer flap structure of each
carton from the exterior of the latter, means to
bring each carton and its individual suction
means together and thereafter cause the latter

‘to draw and hold the inner flap structure tightly

against the outer fap structure to permit adhe-
sive bonding thereof, means to move said indi-
yidual suction means forward with said cartons
while suction is being applied to flap structure of
the latter by the former, means to release the
completed packages from said suction means after
bonding of the flap structures, and means to dis~
charge the completed packages.
WILLIAM J. CUPO.

REFERENCES CITED

The followirig references are of record in the
file of this patent:

UNITED STATES PATENTS

Number Name Date
2,011,829 Schnur ____________ Aug. 20, 1935
2,132,283 Allen . . Oct. 4, 1938
2,310,995 © Robinson ___.__.——____ Feb. 16, 1943
2,435,878 Dunning . _______ Feb. 10, 1948




