Feb. 23, 1954 W. C. GIGLER 2,670,027
MACHINE FOR SEALING CARTONS
Filed Feb. 3, 1951 " 3 Sheets-Sheet 1

N o ’ INVENTOR.

WILFERD C. GIGLER
BY

N | el

ATTORNEY



Feb. 23, 1954 W. C. GIGLER 2,670,027

MACHINE FOR SEALING CARTONS
Filed Feb, 3, 1951 3 Sheets-Sheet 2

29

, INVENTOR.
WILFERD C. GIGLER
BY ,

o ,
=T 5 e

ATTORNEY



Feb. 23, 1954 W. C. GIGLER 2,670,027
MACHINE FOR SEALING CARTONS
Filed Feb. 3, 1951 , - 3 Sheets-Sheet 3

77
8
60

c
EYOXCXOXCYONOT)

73
S
R
72

6
L~
==

70
74
0]
il |
' ges
e
i 5 0
me— r, S—

7|
68 ||

== _ <
\\ O |©
s
[¢9]
N © L
o
©
9 K%
@
o g
o
N 3
Te]

N
o
O Te)
|
INVENTOR.
WILFERD C. GIGLER
BY
.

AT TORNEY



Patented Feb. 23, 1954

UNITED STATES

2,670,027

2,670,027
MACHINE FOR:. SEALING CARTONS. ..

Wilferd Cl Gigler,

Camas,~Wash.

Application Eebruary:3, 1951; Serial. N0..209,237....
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This invention-relates. in general to ¢ardboard:
cartons-and-the like; particularly ‘to cartons of’
rectangulax-shape, used as shipping and’ storage:
containers: for - various: products and’ requiring’
sealing of the carton:: . 5

More specifically this-invention relates ‘to car=-
tons. which are produced in Knocked-down con-
dition-and thereafter.are set up; filled, and fihdlly”
sealed, and the-invemntion'is concerned specially”
witlr the final sealing of:such cartons: - 10

Rectangular ‘cartons.of the type indicated are.
customarily-formed with- a- plurality. of flaps at
topvand bottom; the ~flaps: being hihged to the~
side’walls; ‘and the-sealing of‘the tops and bot="
toms~of the cartons-is generally ‘done-either by 13
applyig-gummed tape over -the ‘abuttingedges:
of tHe outer flaps or by gluing such- flaps down*
on the underlying flaps at top and bottom. -Eittier:
procedure - requires—a considersbleamount’ of.
labor and-time; and-this:is particularly true.if g9p
the' cartons which”gre- being; sealed ate of dif-
férent -sizes: ~'Thus whilé thete-are machines for:
applying-moistened:gummed tape-to carton flaps.
for-the’ sealihg -of “the same; nevertheless “when

the cartons are of  various sizes and without any o5-

particular sequence;it' hias heretofore been neces:
sary to perform—a -large part of” the.'work -in-,
volved in the: ‘sealing-by. ‘manual” labor. Also”
heretofore-much-of thesealing of the-bottom and

of “the"'topof such- cartons has" been: entirely . gp -

separate “operations.” .

An-object of the present-ifivention’ is to pro=-
vide ‘an improved ~carton* wiich can: be “sealéd’
with ‘g minimum-of time-and effort; .*

Another-object-of the invention: is to provide..gs-

an- improved:carton adapted for, sealitig by me=.
chanical ‘mesns which ‘means will"bé capablé of.
being operated largely automatically.

A related object of the-invention-iste provide:.

an-improved carton.on which'the sealing of ‘the.q9-

flaps on top-and-bottom-can :take place simul-..
taneously: .

An - additional - object-of “the . invention .is. to.:
provide-a special’carton sealing.device specifically.-
adapted for use with ‘such’ improved tartons: ...

A further :object of‘the invention is.to. provide..
animproved: sealable‘carton and ineans. for seals
ing-such.carton which willi e practical..td use:.
when “such -cartons-of 'virious sizes: are.required:.
to be-sealed’ in- sucecession. .

These objects and. other incidental ‘advantages..
I have:-been-able-to attain-satisfactorily by hav- -
ing speecial heat-sealable adhesive-applied to the"
carton- flaps-in-the: 'manufacture of “the-carton;..:

and: by ‘employing: a~special dévice for“performm=55"

45™

50"

2 2
ing the"findl-sealing operation of the filled car=
ton; as.will be hereinafter briefly described with'
reféerence. to the accompanying. drawings.

Inthe: drawings: ..

Fig. 1.i§ & plan of the finished blank for my-
improved” carton; . -

Pig©2 8.4 plan view of the same blank,. with-
the  ends: secured:together to compleéte. the side”
structure; “and— with - the " blank . in folded’ .or-

-knocked-down position;

Fig: 3:is 'a. perspective view of . the carton set-up
and filled and-witti ‘the’ top flaps ready for-clos="
ingy

Fig:4-is a similar 'view of the carton with ‘the’
top- sealed;

Fig:r 5-is an. elevation of 2 machine:for ‘pre=-
paring’-the cartonblank; -

Fig. 6 is a top plan view of ‘the'same;-and"

Fig: 7 is'a-diagrammatic elevation of ‘the seal-
ing*means by 'which the final sealing of the hot=-
tom~and’top of ‘esch carton is. achieved auto="
matically and regardless of the size of the carton:-

Thé “earton-blank ‘shown-in Fig:'1l is:more-or-
less of the customary shape for blanks for rec<
tangular ‘cartons: = The* broken:linés in this fig- .
ure-indicate the-fold“lihés for ‘the various:walls™
andflaps: ~Thesection portions 10,1 §; 12 ‘and-
13 -constitute the ‘side walls: - "The flaps-14 and"
15-are the- inner ‘flaps-for the bofttom- and -the’
flaps* 16~and 17T ‘are the' outer flaps-for-the bots"
tom.+ Similarly~ the flaps- {8 - and~ 18~ are* the"
inner-flaps for the'top and-the flaps:20 'and 21"
are-the outer-flaps for-the top.:‘The faces shiown
of‘the'sections:and fidps are-all inside faces with *
respect to-the” final-carton. -

In -the finishingof the-blank, heat-sofferiable .
glue or-adhesive-is: applied ‘to the alternate flaps-,
20:and -2, constituting the outer flaps. for the~’
top-of-the ‘carton,; and also-similarly to theral-~
ternate flaps. 16 -and 171 “constituting - the outer.:
flaps=for-the'bottom -of the carton, as will later-
appear.+In-the carrying out-of 'my invention it~
is sufficient if the heat-softenable. adhesiveiis -
applied ‘to these outér fiaps only i limited-areas
on-the’ same; such asin-the areas indicated at -

""" © InFgst 5'anid’6-I show-a simple-dévice.:
for “completing --the* forming of * the- blank- and.
applying’ the: heat-softenablée”adhesive at’ these
areas &L "

+ Referring:to-Figs* 5 and 6, which’are more or
less-diagrammatic. and atre not .drawn to.any..
seale,. the’ upper-slotter. knife rolls and.fthe co-. .
operating:lower slotter rolls, for forming the slots...
between-the fiaps 21,°19, 17, 15, ete.,.of .the blank: ..
are indicated by the referénce characters 23 and
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24. The lower slotter rolls 24 are secured to a
shaft 25. A gear 26 (Fig. 6) secured near the
end of shaft 256 meshes with a gear 27 secured on
the end of the shaft 28, the upper siotter knife
rolls 23 being carried on the shaft 28. Suitable
means (not shown), such as an electric motor,
drives the shaft 25 and with it the shaft 28 and
the slotter roils. The upper slotier knife rolls 23
have knife segments 29 on their peripheries which
enter grooves inthe lower slotter rolls 24. As the
carton blanks (indicated at ¥ in Fig. 5) pass
under and beyond the slotter knife rolls 22 they
are supported at their outer edges on rails or skid
plates 86, and since the cardboard from which the
carton blanks are made is fairly stiff the support-
ing of the blanks at their outer edges by their
rails 30 is sufficient to hoid them horizontal.

A pair of glue pans 3{ are located beyond the
slotting rolls and below the path of travel of the
carton blanks. These pans 31 are supplied with
heat-softenable adhesive and are kept heated by
steam or by electric elements (not shown) at the
proper temperature for maintaining the adhesive
in the pans in a liquid or viscous condition. A
pair of giue-applying rolls 32 are located in each
pan 3i{ and are secured on a common shaft 33.
A sprocket wheel 34 is mounted on the end of the
shaft 38 and a sprocket chain 85 connects sprocket
wheel 34 with a sprocket wheel 35 mounted on the
end of driven shaft 25.

Upper and lower draw rolls 37 and 38, mounted
on shafts 3% and 48 respectively, are located be-
tween the slotter rolls and the glue pans, and are
adapted to engage each carton blank as it leaves
the slotter rolls and move the blank along on the
rails 36 and over the glue pans to a second sat of
upper and lower draw rolls 4{ and 42 mounted on
the shafts 42 and 44 respectively.

A gear 94, secured on shaft 33, meshes with a
pair of intermediate gears 45 and 46 which in turn
mesh with gears 47 and 48 respectively mounted
on shaits 48 and 44. Gears 47 and 43 in turn
mesh respectively with gears 49 and 59 secured
to shafts 89 and 43 respectively. .

The glue-applying roils 32 are mounted at such
level that they will come within a small fraction
of an inch of the under face of the carton blank
when the latter is supported on the rails 38. In
order to bring the desired flap portions of the
blank into contact with the glue-applying rolls
32 I provide a series of adjustable segments 5i
mounted on a shaft 52, which shaft extends
parallel to the shaft 33 of the glue-applying rolls
32. The radius of the arcuate peripheries of the
segments 54 is of sufficient length to cause these
segments, when coming into contact with a carton
blank, to press the blank downwardly sufficiently
to cause the blank momentarily to contact the
underneath glue-applying rolls. A gear 53, se-
cured to the end of shaft 52 engages the gear 54,
thus causing rofation of the shaft 52 and ses-
ments §! with the rotation of the glue-applying
rolls 32.

Thus, as will now be apparent from Fig, 6, after
each carton blank leaves the slotting rolls it
basses over the glue pans and receives applica~
tions of the heated adhesive on the flaps 21, 28,
{1 and 16. After leaving the second pair of draw
rolls 41 and 42 the carton blank is dropped on to
a suitable conveyor, indicated at 2 in Fig. 5. The
adhesive on the carton flaps dries almost im-
mediately and the finished carton blank, in the
form illustrated in Fig. 1, may be shipped or
stored in such position, or may have the ends
of the wall portions secured together so as to place
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the carton more in readiness for use. This is
done by securing the end wall flap 22 (Fig. 1) to
the wall portion {3, this securing being done
either by stapling or by gluing, whereupon the
carton will be in condition ready for immediate
use but in knocked-down condition, and will ap-
pear as illustrated in Fig. 2.

When the carton is to be filled it is set up in
the usual manner with the inner and outer bot-
tom flaps folded in. However, with my improved
carton, the sealing of the bottom faps is not
done until the final sealing of both top and bottom
is performed. The set-up carton is placed on a
suitable support, platform or conveyor, and is
filled. When the filling is completed the two
inner top flaps 18 and {9 are folded over (Fig. 3)
and finally the outer top flaps 28 and 2§ are
folded over. The carton is then ready for the
final sealing of the top and bottom, an operation
which takes place quickly and automatically with
my improved carton and with the special sealing
means to be presently described, and the final
filled and sealed carton will then appear as illus-
trated in Fig. 4. The means by which the sealing
of the top and bottom carton is performed is dia-
grammatically shown in Fig. 7.

In Fig. 7 an endless conveyor 55 delivers the
cartons, as they are filled, to the heat sealing
means, diagrammatically illustrated, the filled
cartons being indicated by the reference character
¢. From the conveyor 53 the filled cartons are
delivered to a gravity roll section or series of
rollers 56. A pair of conveyor chains 57 located
at the ends of the rollers 56, moving in unison and
carrying transverse flight bars 58, pass around
pairs of sprocket wheels 59 and 8. On the shaft
to which the sprocket wheels 53 are secured a
pulley €1 is also secured and this pulley 61 is
driven (in clockwise direction as viewed in Fig.
7) by means of a belt 62 from a motor 3.

The series of rollers 56 are in two groups and
a stationary platen 64 is located in the space be-
tween the two groups. The platen 64 contains
electric heating elements connected to a suitable
source of electric energy and a thermostatic heat
control (not shown) so that the top face of the
platen can be heated to, and maintained at, a
desired predetermined sealing temperature.

As each filled carton is delivered from the con-
veyor 53 on to the rollers 56 it is engaged by one
of the flight bars 58 and moved along (from left
to right as viewed in Fig. '7) over the first group
of rollers and on to the platen 64 until the carton
engages a spring-controlled finger of an electric
switch 66. A pair of wires connect the switch
65 with a time switch 6§ and the closing of the
switch 65 results in actuation of the time
switch 68.

An air cylinder 67 operates a piston and a
downwardly-extending piston rod 68. A platen
69 is secured to the lower end of the piston rod
€8. This platen 69, like the platen 64, is pro-
vided with electric heating elements and a ther-
mostatic control (not shown) so that the platen
69, and in particular the boftom face thereof,
can be maintained at a predetermined desired
sealing temperature. The cylinder 67 has ports
76 and 7( near the top and bottom ends respec-
tively and these ports are connected through
the medium of an electrically operated control
valve 12 to a suitable source of compressed air
(not shown), received through the pipe 13, and
to an exhaust port 74. Thus in one operating
position of the valve 712 air will be delivered to
the lower port 71 of the cylinder 67 and exhausted
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from the upper port 10, thus moving the piston
rod 68 and platen 69 upwardly, while another
operating position of the electrically-operated
valve 72 will reverse the flow of air to the cyl-
inder 67, producing downward movement of the
piston rod 68 and platen 69. ’

When a carton engages the finger of switch 65,
causing the time switch 66 to be actuated for a
predetermined interval, the time switch, during
the resulting period of such actuation, opens the
circuit to the motor 63, temporarily stopping op-
eration of the motor 63, and causes the valve 12
to be turned temporarily into position whereby
compressed air will be delivered into the upper
port 7§ of the cylinder 67 and allowed to be ex-
hausted from the lower port 71. Consequently
when the carton has been moved on to the lower
heated platen 84 and comes into engagement
with the finger of the switch 65, the result is

" that, for a predetermined interval as determined

by the time switch 66, the movement of the
transverse bars 58 will cease while the upper
heated platen 89 will move down on to the top
of the ecarton. During this interval, the heat
from the two platens 84 and 69 softens the ad-
hesive on the outer flaps at the bottom and top
of the carton respectively and this heating and
pressing of the flaps results in the sealing of the
carton bottom and top. A few seconds is all that
is required for the heat sealing operation, the
hest from the two heated platens being sufficient
to soften the adhesive on the inside of the ad-
jacent flaps of the carton without causing any
scorching of the flaps during the brief interval
of contact.

After the expiration of the interval for which
the time switch 66 is set, the switch 66 returns
to normal position, closing the contact to the
motor 83, causing the motor 63 to resume opera-
tion, and changing the position of the valve 12
back to normal position and causing the delivery
of compressed air into the lower port 1{ of cyl-
inder 87 and lifting the platen 69 from contact
with the earton. The carton is then moved off
of the lower platen 64 and on over the second
group of rollers.

Since the carton remains in contact with the
heated platens for such a short time, I have
found it preferable to hold the carton flaps in
sealing position for another brief interval while
the adhesive cools and is given an opportunity to
set again. For this purpose I provide a.second
but unheated platen 15, so arranged as to bear
down on the top of the carton while the carton
is again temporarily halted on the second group
of rellers.

A second electric switch 76 is so positioned that
a carton below the second platen 15 will engage
a spring control finger of this switch 76. The
switch 16 ig similar to switch 65 and, as indicated
in Fig. 1, is also connected to the time switch 68.
A second cylinder 17, similar to cylinder 671, has
a piston and piston rod 78 and the unheated
platen 75 is secured to the bottom of the piston
rod 72. The control valve 12 also controls the
passage of air into cylinder 77 in the same man-
ner as into the cylinder 61. Thus when a carton
contacts the second switch 76 the motor 63 is
again temporarily stopped and the cold platen
15 is moved down on to the carton located below
the platen. This movement of the platen 75
holds the top flaps of the carton in pressing en-
gacement with the underneath flaps while the
adhesive is given an opportunity of cooling and
setting. Then, after termination of the period
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as provided by the fime switch 66, the second
platen 75 is returned to its normal raised posi-

tion and the carton, with the sealing now com-

pleted, is moved further along to the right and
finally delivered on to the conveyor 19.

The piston rods 68 and 18 are made of suffi-
cient length so that their respective platens will
engage the tops of even small cartons.. How-
ever, piston rod 68 is not made long enough to
permit the platen 69 to be moved down into actual
contact with the bottom platen 64, and likewise
piston rod 78 is not long enough to permit the
platen 15 to reach the rollers beneath the platen,
but suitable springs or other cushioning means
(not shown) preferably are provided for the pis-
tons. in both cylinders 61 and 1T to stop the
movement of the pistons at the end of their max-~
imum travel in either direction without excessive
vibration or shock to the supporting mounting for
the cylinders.

It will be evident from this description and
from Fig. 7 that cartons of various sizes can be
handled with the sealing mechanism which I
have devised, and that when a carton is set up
and filled and the top flaps are folded over into
positicn for sealing, only a minimum amount of
attention is required for the completion of the
sealing. No adjustment of this sealing mecha-
nism whatsoever is required for cartons having
a considerable range of size. This is a very im-
portant feature of my invention.

There are several heat-softenable adhesives on
the market which can be used satisfactorily in
my improved carton. One such adhesive which
I have found very successful is manufactured by
the Monsanto Chemical Company of Seattle,
Washington under the trade-name of “Vuecote”
and contains castor oil and resin. The time
switch 66 must of course be set in accordance
with the time required for softening the adhesive
on the carton flaps and with regard to the amount
of heat furnished by the heated platens 84 and
69. The heat-softenable adhesive used should
of course be capable of softening in a few seconds
under the influence of the heat which may prac-
tically be applied to the carton flaps, and the
adhesive must also be capable of setting again

. in an equally short time.
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Modifications in the construction of the heat
sealing device, which I have illustrated and
briefly described, would of course be possible
within the scope of the invention.

I claim: .

1. In a device for heat-sealing a carton of the
character described having top and bottom flaps
treated with heat-softenable adhesive, a heated
platen positioned to support said carton, means
for moving said carton onto and off of said
platen, a second heated platen located above said
first platen and in substantial registration there-
with, means for moving said second platen up
and down, a control for said platen-moving
means, said control normally maintaining said
second platen in raised position, means operating
said control to cause temporary downward move-
ment of second platen, said control also connected
with said carton-moving means, whereby to halt
operation of said carton-moving means while said
second platen is resting on the top of said carton,
an unheated platen located beyond said first and
second platens and above the path of said carton,
said carton-moving means acting to move said
carton from said first platen into position be-
neath said unheated platen, means for moving
said unheated platen up and down, and a control
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forsaidilastimernitibned means normily:mathtiin-
ity isdidiunteatediplaten’ii raised: posittontbut
operable t0 causetemporary'downward-moventent
~'of “gaid vunheated : platen; « said? esrton~moving

means -&lso conretteéd withsaid last-mentioned’
~controlywhiereby. to h#lt operstion's ‘earton-

regting on the top'of said carton: ‘
21 In-a:device for heatrsealing ascarton: of the
* cliaraeter deseribed havihg  top:and bottom ‘fiaps
“treated with heéat-softeriable adhesive, 2 Heated
‘+:platen; mens for moving said: carton .onto‘and off
- oftsaid.platen;” a secord' ‘heatéd  platen - Tocated
- gbove-said: first platen. sndhii-substantial regis-

-:platen: up and-downy a-control' for: said’ platen-
“moeving: means; said’ control-normelly maititain-
ingrsaid second ‘platen - intriiséd’ position: means

58
Hedted paten 1ocated above-said*fitstplaterrand
iifivsubstantialiregistration thereWwith: means’ for
“moving said  secondplaten uprandidown; a’con-
ctrol!forsdid platentmovihig means, said ‘control
Shanarmaliy- - maihtaining - said- 'second : platen~in
- raised position, meznsoperating “said-control to
reauser- temporary -downward movement ‘off said
* seeond platen; a'time switeh in-said control op-~
~erating -means; a’ contact ‘element actuating said

{104 timeswiteh” and*s4id - control” opersating- meuns,

=said-element' so-located as to>be: contagted by
 saidreartonwhen said carton-is moved onto-said
YAt mentionéd platen; whereby said-second plat-
eny will! gautomatieally. be .caused® to :move - down

dtionstherewith ~means for moving: saill second? 15--arid rest on-the top ‘ofsaid“eartorn when- said

~reartonis moved- onto~ said st platen and to
“remain on*said carton’ top”for s - predetermined
“period-governed By said- time" switch; saidtime

roperating’said control toscatisetemporary-down- switch also ‘connected with-said”carton-moving
ward movement of said second platers;:a:contact™2%  means; whereby to-halt- operatiorr of said car-

~element -actuating-said contiol operating means,
~said element so'locatedias to-be'contacted by-said
© carton when said cartoris moved-onto-said frst
~menttioned -platen; whereby ‘said/sevoiid. ‘platen

" Yormoving: means-while said’ second, platen’ is
“réstingTon-the top of said carton; an unheated
pliten-lbcated beyond said first and second, plat-
Tens ard ‘above the path:of said carton, said. car-

-Will-automatically becausédito movedown: andfi“'25"‘t’on'-m0v1ng“ means-acting “to” move. said carton

“resty on: the top-of said earton when said-carton is
-moved--onto: sgidifirstuplaten;: said: contirol® slso
‘connectéd ~with - said-carton-moving -» means,
Wwhereby:‘to-halt operdtion: of sgid’ carton-moving

CHfromrsaid fivst platenihto. position’ beneath said
“uhHegted platen, means connected, with said. sec-
~ond. platen movire” wieans  for similarly. moving
- said unhieated blaten up and down, a.control for

means while'said secohd’platen is'resting-on the30" giq 155t mentionsd mesns: normally. maintain-

top of said cartonj dntuntheatéd pliten -located
<beyond sald fitst: drdsécond platens: anid:above
“thes path: ‘of ¥ said- earton; said™ cartor-moving
“ndeans  deting tovmove said! eartonifrom-sdidifirst

- platen  irito: poition Peneath - said’ unhéated 35

“platen, meansfor similgily moving:siidiunhéated
splateny uprand’downi:g-control for saidilast men-
“tionéd --megns ™ norhally maintaining -siid’ un-
heated platentin raised:position but operableto
“roause’ tempordtry ‘downward: movement:of- sdid
“5aid‘ carton-movihg niesns also
-saidilast- mentioned - control,
; saidicarton<moving
“neans whilersdid unheatédiplaten s resting on

“thé topr ofr-said ~eartod, -andsa-sedoiid contict45"

+ element-aetuating saidtlastimentioned control-so
“loeated as:tot heresntactéd by the: earton-when
said carton is movedibenedth= saidi unhedted
<iplaten: . _
3. A device fort heat-sedling .a¢carton ofi;
rghargeter descfibed:having-top-and bottomifaps
treated with heat-softenable:adhesive:: saidiide-
vice including a heated platen, means for:moving
wshid carton onto-and offifof said:platen; d:seeond

+40

-ing smid unhedted. platén in raised position but
‘opefable to. cause temporary. downward . move-
-~ mentTof"said unhéated platen, said time. switeh
‘and” said cartonsmoving means also:conneeted
- with said-last mentioned control,.whereby to. halt
operation -of s&id- carton-moving. means. while
said. utiheatéd. platen is. resting.on- theé. top..of
said’ carton,. arid.a second contact element .actu-
+ating. said last mentioned control.so-located: as
" t0 be contacted by the carton.when.said carton
“is' moved beneath said unheatéd platen.
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