3,053,153

R. L. GILBERT
CONTAINER FORMING APPARATUS

Sept. 11, 1962

4 Sheets-Sheet 1

Filed April 7, 1960

s N
2
f
g9
N
29
~N
3
¥
NY
Q
i \
s 55 ] P
\Vuﬁwhfwmhvb ~xaH v = _Jr —Jt—f———*
“ PYARR (1 B W ﬂm_Ham_ ss~ || ~to/ - J | Lrﬂl_ .
— I_N 1I1|||III%_ ~ L
l_.”ullh_ e N.H|||I.“”.HUW”.H.”|I|I|II|||I|.||.I!”.W w.u_ﬂl/“.rw — =
t Tt £
_ ~
| | ” 1 IS
_ o)
I 1 - Y, _,\.v\m.
ﬁmJ_\_ : “ N 2 51 0o P q_
J P
I -
bl A Brip
== — - i = L
Il = B W A=
. ﬂ ___H-u Iyl FEDYPRN 4 =y
“ - »eT | “ 15 by . % |
. Hl ._l _L va a3 T 3
T : e - T
| _ “QN.\ feadll
| | {
® m%\ 00\ ¥

g

Arro



3,053,153

R. L. GILBERT
CONTAINER FORMING APPARATUS

Sept. 11, 1962

4 Sheets-Sheet 2

R =y

o

INVENTOR.
Loy L. Greperr

o — —— — 22

v

W gim,m Nmu\.\

Filed April 7, 1960

/4

N‘Q\/l

vro/ )

BY

Ar7roraEy:

>

et




Sept. 11, 1962 R. L. GILBERT 3,053,153
© CONTAINER FORMING APPARATUS
Filed April 7, 1960

4 Sheets-Sheet 3

INVENTOR.
Koy L. Gresser
BY

A7r7rornEys



Sept. 11, 1962 R. L. GILBERT 3,053,153

CONTAINER FORMING APPARATUS
Filed April 7, 1960 4 Sheets-Sheet 4

ce, <
le 1o CYL 20 Fornwna
30) ¥ A ORWARD
T ® —&Kpe
é s CoN7ROL RECAY
oo 7 _ge ,
ce, M, Moror ggfr
ol f |
1o —"C}’_ﬁ
o ztff £ CYe. 90 PEVERSE
ros: “‘—"'V;Cé—* YL 65 REVERSE
' 7 ) 7 | v, 83 peverse
L. o
_OP. CYL. 20 REVELSE
7 =
2
N .65 Forwae,
,1,}-3 CYL . 83 Foewaro
ﬁ.é_ /I,"’ VL. 90 Forwako
23 >
A/'\- 42
INVENTOR.
/o Vours Aoy L. Greeeer
Ac,
BY

Dl por, 7l S € G

Ar7oens vs



United States Patent Office

3,053,153

Patented Sept. 11, 1962

2

3,053,153
CONTAINER FORMING APPARATUS
Roy L. Gilbert, Toledo, Ghio, assignor to Dairypak
Butler, Inc., a corporation of Ghio
Filed Apr. 7, 1960, Sexr. Ne. 20,756
4 Claims. (CL 93—53)

This invention relates to new and improved case form-
ing apparatus, especially designed to erect a collapsible
case, container, and the like, from its collapsed folded
condition to it erected-article receiving condition.

A primary object of the present invention is the provi-
sion of new and improved apparatus for use in auto-
matically erecting a collapsible case, container, and the
like, from its collapsed condition to its erected-article re-
ceiving condition.

Another object of the present invention is the provi-
sion of new and improved case forming apparatus for use
in antomatically erecting a collapsible case, container, and
the like, from its collapsed condition to its erected-article
receiving condition, and wherein said apparatus is auto-
matically sequentially operable to erect the shell portion
of the container, fold the closure flaps at one end of said
shell portion to their closed or sealing position over said
one end, and to thereafter dispose said container as thus
erected so as to locate the same with its open end in
article receiving position.

Still another object of the present invention is the pro-
vision of new and improved case forming apparatus for
use in antomatically erecting a collapsible case, con-
tainer, and the like, from its collapsed condition to its
erected-article receiving condition and wherein said ap-
paratus includes means for advancing a collapsible con-
tainer along a conveyance path with the closure flaps of
said container extending outwardly from opposite sides
of the shell portion of said container and toward oppo-
site sides of said path, means for erecting the shell por-
tion of said case, and means for sequentially folding
the closure flaps on one end of said shell portion to closed
or sealing position over said one end, said conveyance
means being thereafter operable to dispose the container,
as thus erected, so as to locate its open end in article re-
ceiving position.

Additional objects and advantages of the case forming
apparatus of the present invention will be realized by one
skilled in the art to which it pertains, and upon refer-
ence to the following description of a preferred embodi-
ment thereof, and as is illustrated in the accompanying
drawings, wherein:

FIG. 1 is a side elevational view of a preferred embodi-
ment of case forming apparatus embodying the con-
cepts of the present invention; :

FIG. 2 is a plan view;

FIG. 3 is a fragmentary elevational view showing one
form of feed conveying means for the instant apparatus;

FIG. 4 is a pictorial view of the case forming appara-
tus and showing several of the positions occupied by the
collapsible container during its erection cycle and the
components of said forming apparatus operating to move
said container to said several positions;

FIG. 5 is a pictorial view similar to FIG. 4 and show-
ing the position occupied by the container later in the
erection cycle;

FIG. 6 is a pictorial view also similar to FIG. 4, and
showing the completely erected container being dis-
charged from the instant forming apparatus; and,

FIG. 7 is a schematic electrical wiring diagram of one
embodiment of electrical control circuit utilized for auto-
matically controlling the cyclic operation of the several
components of the case forming apparatus of the present
invention.

Briefly the case forming apparatus of the present inven-
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tion is especially designed to automatically erect a col-
lapsible case, container and the like, for example a paper-
board container, which, in its erected-article receiving
condition, has a central shell portion substantially paral-
lelepiped in configuration, said shell portion having clos-
ure flaps at each end thereof, the flaps at one of said
ends being folded to a closed or sealing position, and
the flaps at the opposite end being disposed in an open
position to thus accommodate the disposition of an
article and/or articles into said shell portion,

The container, in its preformed, collapsed or folded
condition, is intended to be presented to the instant form-
ing apparatus, and thereafter carried therethrough along
a predetermined conveyance path, in such manner that
the connected ends of adjacent side walls of the shell or
body portion thereof define the leading transverse edge
of the container, and the aforesaid closure flaps project
outwardly from the ends of said shell portion toward
opposite sides of said conveyance path.

The instant case forming apparatus is intended to auto.
matically sequentially operate to erect the shell or body
portion of the container, thereafter fold the aforesaid clo-
sure flaps on said one end of said shell into closed posi-
tion to thus form an erected, open-end container, and to
subsequently dispose said erected container with the open
end thereof in article-receiving position.

The embodiment of case forming apparatus, as is dis-
closed herein, is especially designed for use in conjunc-
tion with the case loading apparatus disclosed in my co-
pending application, Serial No. 842,718, field on Septem-
ber 28, 1959, wherein an open-ended container K is de-
posited on table 73 and in position to have a plurality
of articles automatically deposited therein, which loaded
container is then discharged from said apparatus,

With reference now directed to the drawings wherein
like elements are designated by the same reference nu-
meral the embodiment of case forming apparatus dis-
closed herein is seen to include a substantially rectangular
structural framework, identified in its entirety by the
reference numeral 3, and which includes a pair of rail
members 4 and § disposed substantially in parallel spaced
relation to each other, preferably in a horizontal raised
position as may be best seen in FIG. 1, and which extend
longitudinally along said framework, defining thereby a
predetermined conveyance path P, being, in addition pref-
erably supported at spaced positions therealong by ver-
tical frame members 3q. :

Conveyor means are provided to deliver a case or con-
tainer, in its collapsed condition, as above described, to
the inlet end of the instant forming apparatus and upon
said rail members 4 and 5, said inlet end being at the
right end of the aforesaid framework 3, as viewed in
FIG. 1.

For this purpose, as may be best seen in FIGS. 1 to 3,
said conveyor means preferably comprises a pair of
endless link belts 7 disposed adjacent said inlet end,
being substantially in parallel spaced relation to each
other and extending in longitudinal prolongation to the
aforesaid framework 3. Shaft members 9 (only one of
which is herein shown) mount suitable sprockets 10
at the ends thereof over which are passed said link belts,
either or both of said shaft members being suitably driven
so as to move the upper or container conveying run of
said belts from right to left as viewed in FIGS. 2 and 3.

Inasmuch as the instant case forming apparatus of the
present invention is intended to be automatically cyclically
operable to erect a collapsible case, container and the
like, means are provided on said conveyor means to se-
quentially deliver a plurality of containers to said inlet
end of said apparatus.

To accomplish this, pairs of lug members, identified
in FIGS. 2 and 3 by the reference numeral 16, are mounted
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on the -aforesaid link belts 7 at longitudinally spaced
points therealong, one of each of said pairs being mounted
on one of said hnk belts, and extending outwardly there-
from, and thus disposed so as to engage the rearmost
edge of a container, dxsposed on said belts being thus
effective upon actuation of said link beits to carry said
container to said inlet end.

As the container, being identified in its fully collapsed
condition by the reference character C, is delivered to
the inlet end of the instant forming apparatus, it is
thereafter intended to be moved along the aforesaid rail
members 4 and 5 and along said conveyance path P to
thus initiate the erection thereof.

For this purpose, as may be best seen in FIGS. 3 and 4,
a suitable hydraulic cylinder, as identified by the refer-
ence numeral 20, is suitably supported preferably between
the upper conveyor runs of the endless link belts 7, ex-
tending longitudinally centrally therebetween, such that
its piston rod 21 projects info the adjacent inlet end
of the aforementioned framework 3. Said piston rod 21
is seen to mount a collar 23 the latter, in turnm, r1g1d1y
carrying an upstanding arm 24 upon which a pair of
fingers 25 is plvota]ly mounted by pin 26. Although
not herein shown in detail, said fingers are preferably
spring biased to an upstanding position so as to project
outwardly and upwardly of the conveyor runs of said
belts.

As the collapsed container C is moved by the endless
link belts 7 and lug members 16 toward the aforesaid
inlet end, said container passes over the aforementioned
fingers 25, being thus operable to swing the latter for-
wardly in the direction of movement of said container
and to retain the same in a depressed position substan-
tially coplanar with the upper tun of said belis, as may
be best seen in FIG. 3.

As the rearward edge of the collapsed container passes
over and fofwardly of the fingers 25, the latter swing
upwardly about their pivotal conmection to their afore-
said upstandmg position substantially as is shown in dotted
lines in FIG. 3 to thus project upwardly and rearwardly
of the rearmost edge of the collapsed container. And,
upon actuation of the hydraulic cylinder 2¢ to propel
its plston rod 21 into the framework 3 said container is
likewise slidably moved along the rail members 4 and 5
and hence forwardly along said conveyance path.

As will now be apparent, the hydraulic cylinder 28 is
required to be periodically actuated to sequentially con-
vey a container C along the aforementioned rail mem-
bers 4 and 5. To accomplish this, I prefer to automati-
cally initiate the operation of said cylinder by one of
the lug members 16 that was previously operable to con-
vey- the last precedmg container along said path. As
may be best seen in FIGS. 3 and 4, as the endless belis
7 are driven to carry. the container therealong, said pre-
viously used lug members are mounted on the same so
as to hang downwardly from the bottom or return run
thereof.

An electrical switch element 30 connectable in an
electrical control circuit, later to be described, is posi-
tioned so as to be actuated by one of said downwardly
projecting Iug members 16, and is thus effective to cause
the energization “of said cylinder by suitable hydraulic
control means whereby its piston rod 21 and fingers 25
mounted thereon initiate the conveyance of said, container
along said rail members and defined path P.

As will also be later described in greater detail, the
actuation of the switch element 3% to energize the cylinder
20 is also preferably effective to temporarily disconnect
the endless link belts from their drive and to thereby
delay the delivery of the mext container C to the form-
ing apparatus until' the container now being conveyed
through the same. has been completely erected.

As the collapsible container C is thus jnitially moved
along the rail members 4 and 5 the instant case forming
apparatus is next operable to. partially erect the shell
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portion of the container, said shell portion being identi-
fied hereinafter by the reference character S.

For this purpose, as best secen in FIGS. 2 and 4, a
pair of tnangular shaped lance members 32 is swingably
mounted by pin 33 to the upstanding sides of the rail
members 4 and 5, closely adjacent the inlet or right end
of the apparatus framework 3, said swingable mounting
being likewise closely adjacent the rearmost end of each
of said lance members so as to normally position said
one end in a raised position above the base or container
supporting leg of its associated rail member. In addi-
tion, said one end of each lance member is preferably in-

_ tegrally formed with a tongue 32a.
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The aforesaid pin 33 mounting each lance member
32 is likewise positioned sufficiently above the base leg
of its associated rail member to permit a container C
to pass therebetween. As said container is moved along
said rail members 4 and 5 by the aforementioned fingers
25, the leading edge thereof is adapted to engage with
the underside of each of the aforementioned lance mem-
bers 32 downstréam thereon from the swingable pin con-
nection 33 which is thus effective to swing said lance
members clockwise as viewed in FIG. 4, whereby the
tongue portions 32a thereof overlie the opposed topmost
closure flap members of said container.

And, as the container C continues to be moved longi-
tudinally along the rail members 4 and 5, the tongue por-
tions 32a of said lance members are further adapted to
project between the rearward transverse edge of said
underlying closure flaps and the leading transverse edge
of the closure flaps disposed next adjacent thereto and
thence between the under surface of the latter and the
upper surface of the flap members disposed therebelow
and formed integraily with the opposite side walls of the
aforesaid shell portion of said container. In this manner,
each of said adjacent closure flaps move upwardly along
the inclined edge of the lance members 32 being thus
effective to “initially crack” or partially erect the shell por-
tion S of said container to a position such as is pictorially
indicated in FIG. 4 at position C;. While said container
is being thus moved and partially erected, the underside
edge of each of the lance members 32 opposite said in-
clined edge engages or rests upon the upper surface of
each of the aforesaid oppositely disposed closure flaps to
thereby retain said opposite side of the shell portion
against the base leg of each of said rail members.

With said container partially erected at said position
C;, means are then provided which function to fully
erect the aforesaid shell-portion and to thereafter provide
for the continuation of the conveyance of said container
along the aforementioned path.

For this purpose, the instant forming apparatus is seen
to include a trolley member identified in its entirety by
the reference. numeral 40 which, as best seen in FIGS. 1
and 2, is provided with wheels 41 adapted to ride upon
a pair of track members 42 likewise carried in: the afore-
mentioned framework 3, being mounted therein in such
manner as to extend longitudinally therealong in substan-
tial horizontal spaced relation to other and in a plane
somewhat-below the plane of the aforesaid rail members
4 and 5.

As best seen in FIG. 3, the trolley member 49 is cen-
trally provided with a bore 46 which is adapted to slidably
accommodate the free end of the aforementioned piston
rod 21 of the hydraulic cylinder 2¢. Said piston rod 21
is likewise seen to mount a collar 48 which is spaced
forwardly on said rod from the collar 23 and spring-biased
fingers 25. With the cylinder 2 actuated in the manger
as previously described, so as to propel its piston rod 21
into the framework 3, the piston rod 21 is intended to
slidably move through the bore 46 until the collar 48
engages with said trolley member.

During this interval, the container C is being conveyed
by the aforesaid fingers 25 along the rail members 4 and
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§ and at approximately the instant said collar 48 strikes
the trolley member 4§, the lance members 32 preferably
enter between the closure flaps of said container to initiate
the partial erection of the shell portion S thereof.

As said collar 48 engages the trolley member 40, the
latter is hence moved along its track members 42 by the
piston rod 21.

A paddle member 59 is seen to be mounted at its one
end upon a spindle 52, the latter being journalled within
a bearing 53, said bearing, in turn, being rigidly mounted
on the top of the trolley member, and extending substan-
tially transversely thereacross. Said spindle, at its one
end, rigidly mounts a follower arm 54, said arm, in turn,
carrying a follower 56 at its free end.

As shown in FIG. 1, the paddle member 50 is normally
disposed so as to lie rearwardly of the trolley member 4§
and between the rail members 4 and 5 so as to be slightly
below the plane defined by the upper surface of the base
legs of the latter and which is traversed by the container
C as it is conveyed along the aforementioned conveyance
path to thus permit the collapsed container to pass freely
thereover.

At approximately the instant when the lance members
32 project between the aforementioned closure flaps in the
manner as is above described, the paddle member 58 is
intended to be swung upwardly or in a counterclockwise
direction as viewed in FIG. 1 to thus engage with the
rearward portion of the shell portion of the container
being thereby effective to raise the same to its fully erected
position.

For this purpose, a trackway 58 is provided within the
structural framework 3 of the instant apparatus, prefer-
ably extending horizontally longitudinally therethrough
and disposed slightly above the track members 42, and
having a downwardly inclined portion 58¢ formed at its
rearward end and which terminates at its lower and closely
adjacent one of said track members 42.

With the paddle member 50 disposed in its lowered

position as above described, the follower arm 54 and fol-
lower 56 are preferably disposed so as to hang down-
wardly from the connected spindle 52 in a position, as is
shown in FIG. 1, the follower 56 extending outwardly
from said arm 54 and projecting into the lowermost end
of the inclined trackway part 58a.
' 'With this construction therefore, as the trolley member
49 begins to move from right to left as viewed in FIG. 1
as a result of energizing the cylinder 20, the follower
56 rides upwardly along said inclined trackway part 58a
and is thus effective to rotate its connected arm 54 and
spindle 52, and thereby swing said paddle member in a
counterclockwise direction from its lowered to its raised
position whereby the shell portion S of said container is
moved to its fully erected condition.

With said shell portion of the container C thus erected,
the instant forming apparatus is then operable to move
the closure flaps on one end of the same into their closed
or sealing position as above described.

With reference now directed particularly to FIGS. 1
and 4, the embodiment of forming apparatus disclosed
herein is seen to include an elongated feeler bar 6¢ con-
nected at its one end to the depending arm 61 of a
bracket 62, the latter being rigidly attached to an over-
head frame member 63 extending longitudinally along
the aforesaid framework 3, said feeler bar being prefer-
ably disposed so that its free end projects into the con-
veyance zone traversed by the container C as the same is
moved along said conveyance path P.

Said feeler bar is disposed so that when the paddle
member 58 swings upwardly to carry the shell portion
S of the container C, to its fully erected position, the
foremost now vertically disposed closure flap on the rear
side of said shell portion, as identified in FIG. 4 by the
reference character f,, strikes the aforesaid projecting
end of said feeler bar 60, and is thereby swung partially
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inwardly toward the adjacent end of said shell portion
to thus initiate its being closed thereover.

The oppositely disposed closure flap on said rear side
of said shell portion, as is identified in FIG. 4 by the
reference numeral f,, is next intended to be initially
moved towards its closed position.

For this purpose, a suitable hydraulic motor, as iden-
tified in FIG. 5 by the reference numeral 64, has its
cylinder 65 mounted upon a bracket member 66 carried
within the apparatus framework 3, at a predetermined
position thereon upstream along said path P from the
aforementioned feeler bar 69, and in such manmner that
its piston rod 67 is angled toward the conveyance zone
in the direction of movement of said container as it is
conveyed along said rail members 4 and 5. The end of
said piston rod is preferably seen to carry a disk-shaped
abutment 8.

As will be later described in greater detail, the cylin-
der 64 is intended to be actuated by suitable hydraulic
control means not herein shown, and which are ener-
gizable by means of an electrical switch element 70
carried within said framework 3, the latter being oper-
ated by the container C in response to and preferably by
its shell portion being fully erected by the aforesaid pad-
dle member 5¢. Upon actuation of said motor 64, its
piston rod 67 and attached abutment 68 are propelled in-
to the aforementioned conveyance zonme to strike the
aforesaid closure flap f,, being thus operable to swing the
latter toward the adjacent end of the container shell,

As best seen in FIG. 5, the electrical switch element
78 is preferably operated by the shell portion S as the
same is moved by the paddle member 50 to its fully erect-
ed condition.

A finger 71 carried within the framework 3 and posi-
tioned so that it engages the underside of the aforesaid
closure flap f; as the shell portion $ of said container C
is erected, is effective to hold said flap f; in a raised posi-
tion effective to prevent it from interfering with the
closing of the flaps f; and f,. Said finger 71 is preferably
carried on a shaft member 72 which is seen to be
journalled within suitable bearings 73 carried on the ver-
tical frame members 3¢ disposed at the ends of the
aforementioned framework 3, said shaft member extend-
ing substantially longitudinally along the rear side of the
latter.

In this manner therefore each of the vertically dis-
posed closure flaps f; and f, is initially moved to a par-
tially closed position over the adjacent opening of said
shell portion.

It is thereafter desirable, to further provide for mov-
ing said partially closed flaps f; and fa to their fully
closed position over said adjacent shell opening, and
to maintain the same in said position while subsequently
moving or conveying said container along said convey-
ance path.

For this purpose, I prefer to utilize a closure bar or
rod, identified by the reference numeral 75, and which,
as is best seen in FIG. 5, is rigidly connected adjacent
each of its ends to one end of each of a pair of arm
members 76, said arm members being connected at the
opposite ends thereof to the aforesaid shaft member 72
so as to be rotatable with the same being thus connected
to the latter so as to dispose said closure rod 75 in sub-
stantially a horizontal plane and along the conveyance
path. With this assembly, the closure bar 75 is normally
disposed along the rear side of the framework 3 and to
one side of the aforesaid conveyance zone, said position
being shown in sclid lines in FIG. 5, said bar being mov-
able from said position to a closure flap engaging posi-
tion, said latter position being shown in dotted lines.
For this purpose, a suitable hydraulic cylinder, as is
identified by the reference numeral 83 is pivotably mount-
ed to suitable brackets 84 carried within the framework
3 preferably below the aforesaid shaft member 72. Said
cylinder is provided with a reciprocally movable piston
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rod 85 which is connected at 86: to the aforementioned
shaft member 72 preferably closely adjacent onme end
thereof.

Upon actuation of the hydraulic cylinder 83, the- pis-
ton rod 85 is intended to be propelled upwardly as viewed
in FIG. 5, whereby the shaft member 72 is rotated in a
clockwise direciion to swing the closure rod 75:laterally

into the conveyance. zone and against the vertically dis- .

posed now partially closed flaps f; and f; of the said
container, being thus effective to move the same into their
fully closed position against the adjacent shell opening
thereof.

The. hydraulic cylinder 83 is preferably actuated by
means of the aforementioned electrical switch element
70, simultaneous with the hydraulic cylinder 685, the elec-
tric control circuit to accomplish this result being shown
in FIG. 7, the cyclic operation of which will be later
described in detail, As will be undesstood in the art,
the cylinder 83 is adjusted so that its piston rod 85 moves
at-a somewhat slower speed than the speed of the piston
rod 67 for cylinder 64. This specific relationship is de-
sirable so that the closure flap f; is moved by the piston
rod 67 of said cylinder 64 to its partially closed position
prior to the closure bar 75 being swung to move the
latter flap f; and its companion flap f; to their closed
or sealing position, as is above referred to.

Having thus accomplished the erection of the shell
portion S of the container C and the disposition of two
of the four closure flaps on the rearward end of said
shell- portion to their closed or sealing position, the in-
stant forming apparatus is next operable to move the re-
maining. two closure flaps on said end to their closed
position over the aforesaid flaps f and fa» and to convey
the then completely formed, open-ended container along
said. conveyance path to the discharge end of said ap-
paratus.

-For . this purpose, and with reference now directed par-
ticularly to FIGS. 1 and 4, the instant case forming ap-
paratus is provided with a hydraulic cylinder %0 sup-
ported preferably below the cylinder 26 so as to be
substantially in longitudinal prolongation to the frame-
work 3.

The piston Tod 91 of cylinder 88 is seen to extend longi-
tudinally centrally into the framework 3, its front end pro-
jecting freely through an aperture 92 in anchor plate 93
formed. integral  with the aforesaid trolley member 46,
and depending downwardly therefrom preferably centrally
between the track members 42.

A suitable coil spring 94 disposed over the forward end
of .the piston rod 91, being captured therein between the
anchor. plate 93 and a suitable fastener 95 disposed on
the. end of said rod, resiliently connects said anchor plate
and. trolley member to said piston rod.

" With. this. assembly, the hydraulic cylinder 9¢ is in-
tended to be actuated so as to propel its piston rod 91
into. said framework, being thus effective to move the
trolley: member 48 along its track members, and convey
the container toward a position therefor as is indicated in
FIG. 6.by the reference character Cs. :

The cylinder 90 is preferred to be actuated subsequent
to.the closure bar 75 being moved to its flap closing posi-

tion,. and-to. accomplish this, I prefer to locate an ¢lec-

trical switch element 96 on the framework 3 directly over
the piston Tod 85 of the hydraulic cylinder 83 and which
is.actuated "by. said piston rod upon the latter moving to
its uppermost position while moving the aforesaid closure
bar.to its flap closing position. The electrical switch ele-
ment 96 is connected into the aforementioned central
circuit-of FIG. 7. as will be later described, so as to pro-
vide an automatic container forming cycle for the in-
stant apparatus.

As the container C is being moved forwardly along
the rail members 4 and 5 by the aforesaid trolley member
40.as a.result of the actuation of the hydraulic cylinder
90, means are provided to move the remaining two closure
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&
flaps 73 and fa, as- are above identified, to their closed
or sealing position over flaps f1 and fa.

For this purpose, as may. be: best seen in FIGS. 1 and
6, a pair of closure rods. 182 is fastened to the apparatus
framework 3, one of said rods being attached to the afore-
said upper frame member 63, and the other rod being.
similarly attached to the frame member 104 disposed
vertically- therebelow.

Each of said closure rods 182 is likewise provided with
a flap engaging part, as ideniified by the reference nu-
meral 182a, which is seen to be disposed closely adjacent
to and. in front of its supporting frame member, being
thus located in the aforementioned comveyance path P,
extending forwardly therealong :and preferably inclined
toward each other and toward the center of said frame-
work.

With the container C being moved forwardly along the
rail members 4 and 5 defining the aforesaid conveyance
path P, the leading edges of the closure flaps f3 and fa are
intended to strike against said closure bar parts 10Za
whereby the same are swung inwardly over the previously
closed flaps f; and fs. During this interval, the closure
bar 75 is held against the flaps f; and f, to thus main-
tain the. laiter in their closed or sealing position.

The. container C, as shown in FIG. 6, has been moved.
to its fully erected position as indicated at C; wherein.
the closure flaps f;—fs are in sealing relation over the
rearward end of the shell portion S thereof, the hydraulic
cylinder 98 being continuously actuatable so as to move
the trolley member 46 along its track members 42 to-thus,
move said container along said conveyance path and to
the discharge end of the framework 3.

Although not herein shown, the aforesaid discharge end
of the framework 3 may be disposed closely adjacent the
container table 73 of the container loading apparatus of
my aforementioned copending application, said cylinder
90 having a forward stroke sufficient to move the con-
tainer C onto the table with its open end facing the load-
ing mechanism.of said apparatus and thus in an article
recelving position, as above referred to. Although not
herein.shown, suitable bar elements similar to the afore-
said bar 71 may be carried on the aforesaid framework
3 adjacent the discharge end thereof being operable to
hold the closure flaps on the open end of the container
C in their rejective open position to facilitate the subse-
quent loading thereof.

As the erected container is thus discharged from the in-
stant apparatus, it is then desirable to reversibly actuate
each of the above mentioned hydraulic cylinders 20, 65,
83 and 99 and return the associated container erecting
and conveying components connected therewith to their
normal de-actuated or rest positions and hence in readi-
ness to accommodate and erect the next container to be
conveyed along the conveyance path P.

To accomplish this, an electric switch element 105 is
connected into.the aforementioned electrical control cir-
cuit, presently to be described in detail, and is attached
to the framework.3 so as to be actuated by the trolley
member 40 as the latter moves to the discharge end of
said framework. The actuation of said switch is effec-
tive to simultaneously connect each of the aforementioned
hydraulic cylinders to a suitable source of hydraulic fluid
whereby each of the latter is reversibly actuated to thereby
return its container erecting and/or conveying compo-
nent to its de-actuated or rest position, as above referred
to.

As best seen in FIG. 1, with the reversible actuation
of the hydraulic cylinder 90, the trolley member 40 is
returned to its normal or rest position on its supporting
track: members 42 adjacent the inclined trackway part
58a. As said member is thus positioned it is intended
to initiate the actuation of the endless belts 7 of the de-
livery conveyor means and’ thereby feed the next con-
tainer C to the adjacent inlet end of the: aforesaid rail
members 4 and 5.
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For this purpose, an electrical switch element 108 is
mounted within the apparatus framework 3, and in posi-
tion to be actuated by the depending anchor plate 93
of the trolley member 40. Said switch element is prefer-

ably what is known in the art as a one-way switch whereby

it is actuatable on only the return stroke of said trolley
member. Said switch element is connected into the elec-
trical control circuit so as to energize the power source
such as the aforementioned electric motor (not shown)
for said conveyor means.

With reference now directed to FIG. 7, a preferred
embodiment of electrical control circuit is herein dis-
closed, and is seen to utilize a suitable voltage source
of approximately 10 volts, the latter being connected to
power leads L; and L, of said circuit. The components
of said circuit are each shown in their normal or de-en-
ergized position.

To provide a suitable control for the electric motor
(not shown) for the delivery conveyor means, the instant
electrical control cireuit is seen to include a motor start
relay which has one end of its coil M connected to power
lead L,, and the opposite end to a normally open relay
contact My. The opposite end of said contact M; is con-
nected to one end of a normally closed contact CR, of
a control relay. the opposite end of said contact CR,
being connected to power lead L,.

The normally-open contact of the aforementioned’

electrical switch element 108 is seen to be connected in
series with power lead L; and a normally-closed, manual-
ly operable switch element 115, the latter being connected
to one end of the coil M of the motor start relay thus
shunting the aforesaid contacts CR; and M;.

‘With this circuit configuration, it will be seen that upon
the normally-open switch element 108 being actuated by
the trolley member 40 to its closed position at the end
of a container erecting cycle, the coil M of the motor start
relay is energized, to thus provide for the energization of
the aforementioned power source (electric motor) for the
conveyor means. The contact M; of said relay is like-
wise actuated to its “closed position” thus connecting said
coil M directly through the normally-closed contact CR>
to thereby lock said coil M across the aforementioned
power leads L; and Ly and maintain said power source in
its energized condition.

The switch element 168 is actuated by the trolley mem-
ber while the same is moving along its supporting track
members 42 and preferably at an instant just before it
is brought to rest by the piston rod 91. Said switch ele-
ment is maintained in its closed position by said trolley
member for a time sufficient to allow the contact M; to
close and thereby lock in the coil M of the motor start
relay. At the expiration of said interval, the trolley
member is moved to its test or de-actuated position
whereby the switch element 108 is permitted to move to
its normally-open position.

As a result of energizing the aforesaid power source
the endless conveyor belts 7 are also driven to carry the
next container C to the rail members 4 and 5 of the in-
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also seen to be connected in series with a coil C,of a
conventional solenoid valve, the latter, in turn, being con-
nected to a suitable source of hydraulic fluid and to the
aforementioned hydraulic cylinder 20.

Upon the coil CR becoming energized the normally-
open contact CR, is likewise closed to thereby energize
the coil C; of said solenoid valve, and as a result the hy-
draulic cylinder 20 is connected in fluid circuit with the
source of hydraulic fluid effective to actuate said cylinder
and propel the piston rod 21 therefore forwardly along
the aforementioned conveyance path P, pushing said con-
tainer therealong whereby the shell portion S of said con-
tainer is erected.

The switch element 70 is next to be actuated by the
shell portion S of the container, as the same is moved to
its full erected position by the aforesaid paddle member
50, @ -

As seen in FIG. 7 the contact of the switch element 7¢
is normally open and is connected in series with a pair
of coils C; and 'C; of two separate conventional solenoid
valves, said coils being connected in parallel with other
50 as to be simultaneously energized. Said series circuit,
comprising said switch element 7¢ and solenoid coils Cy
and GC;, is seen to be connected across the aforesaid power
leads L; and L.

Upon the energization of coils C, and Cs, the solenoid
valves thereof are connected in circuit with the afore-
said source of hydraulic fluid and the hydraulic cylinders
65 and 83, which is thus effective to actuate the same and
propel their piston rods 67 and 85 respectively, whereby
the closure flaps f; and f, of said container are closed,
in the manner as is above described. i

As will be recalled, upon piston rod 85 of cylinder
83 reaching its uppermost position, it is operative to ac-
tuate switch element 96 and cause the movement of the
trolley member 4& along the aforementioned conveyance
path P and thereby carry the container therealong, dur-
ing which time the closure flaps f; and f, are closed and
the container as thus formed is moved to the discharge
end of the aforesaid framework 3.

As seen in FIG. 7, the contact of switch element 96
is normally-open and is connected in series with a coil
C,; of a conventional solenoid valve said series circuit be-
ing connected in turn across the power leads L, and L.

Upon closing the switch element 96, the coil Cy is en-
ergized to thereby actuate its associated valve and con-
nect the cylinder 99 to the aforementioned source of hy-
draulic fluid whereby the trolley member 49 is moved
along the conveyance path P, as is above described in de-
tail to close flaps f; and f,.

As the trolley member 40 approaches the discharge
end of the apparatus framework 3, it actuates switch ele-
ment 105 which is effective to cause the aforementioned

- container erecting and/or conveying components to be
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stant apparatus to thereby initiate the next container . -

erecting cycle.

As said container is deposited on the aforesaid rail
members, one of the lug members 16 used to convey the
last preceding container as is described above, is carried
by its associated link belt 7 to actuate the aforesaid elec-
trical switch element 39 to its “closed” position.

As seen in FIG. 7 the contact of switch element 30 is
normally-open, being connected in series with the coil CR
of the aforesaid control relay, said series circuit being
connected, in turn, across the power leads I, and L,.

Upon actuation of the switch element 30, the coil CR
of said control relay is energized to thus open the nor-
mally-closed contact CR, thereby de-energizing the coil
M of the motor start relay which is effective to stop the
aforementioned conveyor link belts 7.

A normally-open contact CR; of said control relay is

60
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moved to their rest or de-actuated positions.

As seen in the electrical control circuit of FIG. 7, the
contact of switch element 105 is likewise normally-open
and is connected in series with a group of four coils Cs—
Cg which are seen to be preferably connected in parallel
with each other. Coil C; represents the reversing coil
for the solenoid valve controlling cylinder 9¢; coil Cg
likewise represents the reversing coil for cylinder 65; coil
Cy represents the reversing coil for cylinder 83; and coil
Cy represents the reversing coil for cylinder 26.

The series circuit comprising the switch element 165
and said reversing solenoid coils is seen to be connected
across the poder leads Ly and Ly,

As switch element 105 is thus closed by the trolley
member 40, each of the reversing coils C5—Cy is simulta-
neously energized to cause the hydraulic cylinders 90, 65,
83 and 20 corresponding thereto, to return to their rest
or de-actuated position as referred to above, to thus await
the next container to be erected.

And, as will be further recalled, with the trolley mem-
ber 40 being moved rearwardly along its track members
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42 toward:the inlet end of

belts. 7 -of the delivery conveyor means are. actuated to
carry the next container to be erected to said- inlet. end
of the apparatus-framework 3.

. As will be seen in FIG. 7, a switch element 128, having
a- normatly-open contact, may be connected. in- parallel

with the.aforesaid switch elements 108 and 115-to provide.
for manually. controlling the actuation of the endless belts.

7.of said:conveyor means.

In like manner, a-switch element 123 having a normally-
open contact, may also be connected across switch ele-
ment 96 to provide for manually controiling: the forward
actuation of the solenoid coil C, for the hydraulic cylin-
der90..

-Having, thus described. in: detail, a preferred- embodi-

ment of case forming apparatus and the manner in which:

it is.cyclically operable to-erect. a collapsible case or con-

tainer, from its: collapsed-folded condition to its erected-

article receiving condition, it is understood that the:same

is- susceptible to-various modifications, combinations. and.

arrangements of parts without departing from the inven-
tive concepts thereof. as are defined in the claims.
- Lclaim: )

1. Container forming apparatus for erecting a collap-
sible container having a main shell portion- and closure

flaps hingedly attached to the ends- thereof; means for-

advancing. a: collapsed container -along a predetermined
conveyance path with the closure flaps thereof extending
laterally- of said path, lance means disposed along said

path-for-entering said container and-effective to partially-
erect said shell portion; means -engageable with the trail-

ing end: of-said partially erected shell portion and oper-

able -to-move the: same to its-fully-erected position; said-

last named means being-subsequently movable along said

path: to convey said container in said erected condition

therealong, means fixedly disposed-in the path of the fore-
most: closure flap on one end of said:body portion and
responsive to: the movement of said :case -along said path
to move said flap info a. partially closed position with
respect to ‘said one end, means movable into:said path-as
said case is carried along said path for moving the rear-
most closure flap on said oune end of said: body. portion
into.a partially closed position, and means swingable into
said conveyance path and engageable simultaneously with

said: foremost and.rearmost closure flaps and- operable:

to-move the same into closed position over said one ead.

2. Container forming apparatus for erecting-a coliap-
sible container: having a main shell: portion and closure
flaps hingedly attached to the ends thereof; means: for: ad=
vancinga collapsed container-along a predetermined con-
veyance path with the. closure flaps.thereof ‘extending
laterally of said path, lance means disposed: along said
path for entering said container and effective to partially
erect said shell portion, means engageable with the. trail-
ing end of said partially erected shell portion and: oper-
able to move the same toits fully erected position, means'
for-sensing the conveyance of said container along-said
path being effective to initiate the actuation of said shell
portion erecting means, said shell portion erecting means
being- subsequently  movable along said path to convey
said container therealong, means actuatable by said shell
portion erecting means-moving to its-shell portion erect-

the framework 3, it is operable.
to- trigger ‘the switch. element 198 whereby the endless.
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ing position effective to. initiate the movement of said
shell portion erecting means along said path, means fix-
edly disposed in the path of the foremost closure flap on
one end of said body portion and responsive to the move-
ment of said case along said path to move said flap into
a partially closed position with respect to said oue end,
means movable into said path as said case is carried along
said path for moving the rearmost. closure flap on said
one end of said body portion into a partially closed posi-
tion, and means swingable into said conveyance path
and engageable simultaneously with the foremost and
rearmost closure flaps and operable to move the same
into closed position over said one end.

3. Container forming apparatus for erecting a collap-
sible. container having a main shell portion and closure
flaps. hingedly attached to the ends. thereof; means for
advancing a collapsed container along a predetermined
conveyance path with. the closure flaps thereof extending
laterally. of said path, lance means disposed along said
path for entering said container -and effective to partially
erect said shell portion, a trackway disposed in said ap-
paratus and. extending. longitudinally along said path, a
trolley: member rollably movable along said trackway, a
paddle-member swingably mounted on said trolley mem-

 ber; means.connectable with said paddle member and

responsive to said trolley: member being movable to an
erecting. position for swingably actuating said paddle
member into engagement with the trailing end of said par-
tially erected . shell portion effective to move the latter
to a fully erected position, means for sensing the con-
veyance. of said container along said path being effective
to initiate the actuation of said trolley member fo its
erecting position, said trolley- member being subsequently
movable along said trackway to convey said container
along said path, means actuatable by said paddle member
moving to its shell portion erecting position effective to
initiate the movement of said trolley member along said
trackway, means fixedly disposed in the path of the fore-
most closure flap. on one end of said body portion-and
responsive to the movement: of said case along said path
to- move said flap into a partially closed: position with:
respect to said one end, means movable: into said path
as said case is carried along said path for moving the rear-
most closure flap on said one end of said body: portion
into @ partially closed position, and means swingable into
said conveyance path and engageable simultaneously
with the foremost -and rearmost closure flaps on said one
end and operable to-move the same into closed position
over-said one end.

4. In- container forming apparatus as is defined in
claim-3 and wherein cam means are located on said ap-
paratus and operable with follower means connected with
said paddle member to-swing said paddle member into
engagement with the shell portion of said: container. ef-
fective to move the latter to a fully erected position.
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