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l. 

present. invention relatesV tof methods and 
apparatus> for applying;v hat melt.l adhesive to 
carton blanks.,` and, more.' particularly,. to: mathe’ 
odsl and- apparatus for7 simultaneously' apply-ing.. 
such adhesives to.: both sides ot’az- paperboard 
carton blank. 
Although «not >speciiiícallyy limited; thereto, 

methodsf and' apparatus: embodying theA present 
invention are particularly; designed forl use with 
andâ willuhereina?ter illustrated and described 
in:- conneetion with caárttm` blanks: of tliettyipe 
disclosed»V aspriorf Patent-No. 2:4le2.6.66§ issued> 
December 17, 1946 to the presentziriventorf., Eur 
therm‘oreìwthe> methods;- ar'id apparatus; of the 
present invention> are> particularly> Suitable for 
use; in: the“ conveying and' feeding> apparatusV of 
a carton. forming? machine," off the! type disclosed 
iny a. pniorfP-a'tentJ-No. ¿480.17m issued August 
30, 1949iA tofJul-iuseA; Jr. and Michael J. 
Wilson. . p 

Such cartons:V are formed from' ypapeifboard 
blanksÍ upon. botliì sidesïof’- which.ì there, has: been 
deposited aA pattern of « .ther said.í adhesiiìefo? the 
appropriata configuration toïenablef the carton 
to. be sealed atter ñiiingf aniïclosingf the same, 
and? which` isV p'art'ilziilarllyÍ suitable,l for` use in 
the apparatus` for`>v closingl and sealingî cartons 
of the type disclosed in an UnitedïStates patent 
application, ̀ Serial' No: 11561136, ñled- April 19, 
1950,’1by»r Juliusl’i'.l Jr.` and Curtis B; Shaw». 
Inl order?`> that` th'eï'saiclirv blanks may beV47 in: a1 eon~ 
-tiriuin'g! operation. immediat'ieîy formed-.1 int'oi- a 
carton, after-fthe# application of such adhesive 
to- theblank withoutfwaätirigßfor the 'said> ad‘ 

commonly called” ah ‘p‘hotfrnelt’hadhesiveg isïpre'ff 
erablyl applied"` to ̀ the blankr in the; desiredî pat 
tern; Fürtherinore",` in' the event?" that* the-'said 
apparatus nereiiia‘fter‘to be' disclosed" for apply-L 
ing" than'. i nielt' nge-used. tjoj apply" the' :said not 
Inelt- adli'esíäle'" 0f blâîlks `that' " è." to` be'V 'stored 
for fiitilre- fabrmation into cartons thè'saiid ad'. 
hesive applied"` blanks may bei immediately 
stzicliedi»one.Y on ton ofithef- other a èoiitiiiii-i-ñs 
operation»- witi-iour experiencing. the danger of 
one adhesive applied leìlariltfstaitikingfßol the other; 

_In depositing> adhesive on the blank, it 
desirablewtofanrlif, it; simultaneouslyto both 

sides oit-the blenk‘iineorder toprovìde afcompaet 
structure.- lot' simple,»-cons_trnotionl as.v well»~ as» to 
minimize thefoneralksizeiand oost; oi- thei'eqilipf 
meut..v While? certain arrangem«nutsl heretofore 
proposedlhavefemploxedi-aepair of.; epposedf’rolis, 
sautent.4 which,istlieatedìyî-toißi2n1y~a-not _meltfadf 
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hesive, to one side of a blank, or web, at one 
time;> when it is~ desired to apply a hot` melt 
adhesive. simultaneously to both. sides of the 
blank, a. problem arises in connection with the 
upper roll, due to the tendency of' the liquid 
like adhesive to ilovv out of the intagliojpattern 
of the upper roll under the inñuence of gravity 
and thus to deposit adhesive in undesired areas 
of the blank. 

Additionally, when heatedY rolls are used tojap 
ply» the adhesive, as is'. necessary in the case 0I 
a hot melt adhesive, the rolls tend to carbóni'ze 
any organic material which may collect- thereon 
and the resultant carbon particles produce'. pe 
ripheral scoring of the. surface of the rolls, and 
the consequent depositing of adhesive in un. 
desired areas oftlieblanks.` n 

Accordingly, it is an object of the present in 
vention. to. provide methods oi and" apparatus 
for simultaneously applying, a ljotV meltY adhe 
sive to bothesidesk of a paperboardV blank in a 
predetermined pattern; ì 

It is. anotherA object. Qf.. the presenty invention 
to provide new' and'irnproved methods and ap 

 paratus for simultaneously applying a pattern 
of hot melt'A adhesive- to both sides of a paper 
board blank Without depositing adhesive: un 
desired areas ofï‘the blank; 

It is a further objeet-¿off thel present invention 
to provide new» and iin-proved ’methods yand - ap 
paratus for simultaneously applying» a' not> melt 
adhesive> to both sides o-f a paperboard, carton 
blank in which scoring of the suríacefof the ad- 
he'sive‘ applicator' rolls and the resultant scor 
ing- andyor' depositing.-7 of adhesive undesired 
areas~ of theblank is minimized. 

It is still another object; of; the present in 
vention to provideyr` new and: improved~ methods 
and apparatus for simultaneously applying Va 
hot meltf adhesiveI tera-paperboard blank wherein 
an .upper applicator; roll; is; rotated at, a rate 
suiiîicient.> to.: prevent» liquid`> adhesive» from flow-v 
ing. onto. undesired: portions: of the uiëuièßl~` appli# 
catorfroll. 
Another object; of;4 theV present invention. resides 

in the~ provision _ofv mechanism for rotating a 
pair of opposed applicator rolls in` Oppositedi 
rectionsvwhilje providing for adjustment. of‘ the 
separation between the rolls. ì 

Briefly,v in accordance with. one, aspect of Ythe 
invention,y the method of simultaneously apply 
ing. a predeterminedpattern of, hot. melt adhe 
sive to. both sides Vof»y a¿paperboard` blank corn 
prises the steps, ofsìmultaneously removing loose 
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organic material from both sides of the paper 
board blank, depositing adhesive which is heat 
ed to a thin liquid state on a pair of heated op 
posed rolls having intaglio patterns of said pre 
determined configuration, removing the adhe 
sive from the surface of the rolls, rotating the 
rolls at a rate suñicient to hold the adhesive 
within the intaglio pattern on the upper roll, 
simultaneously transferring the adhesive on said 
rolls to both sides of said blank by passing said 
blank between the rolls at a rate equal to the 
peripheral rate of the rolls and synchronized 
therewith and partially solidifying the adhesive 
so transferred as it strikes the blank to pull 
the adhesive out of the intaglio patterns of the 
rolls, 
The invention, both as to its organization and 

method of operation, together with further ob 
jects and advantages thereof, will best be under 
stood by reference to the following specification 
taken in connection with the accompanying 
drawings, in which: 

Fig. 1 is a side elevational View of a preferred 
form of apparatus for carrying out an adhe 
sive applying method embodying the present 
invention; 

Fig. 2 is a plan View of the apparatus shown 
in Fig. 1; 

Fig. 3 is a side elevational View of the appa 
ratus of Fig. 1 taken from the opposite side " 
thereof and including the driving mechanism 
therefor; 

Fig. 4 is an end elevational View taken along 
the line 4-4 of Fig. 3; 

Fig. 5 is a detail sectional View taken along ‘ 

the line 5--5 of Fig. 3; . 
Fig. 6 is a sectional view on a larger scale taken 

along the line 6-6 of Fig. 4; 
Fig. 7 is a sectional view on a larger scale 

taken along the line 1-1 of Fig. 1; 
Fig. 8 is a bottom view taken along the line 

8-8 of Fig. 6; 
Fig. 9 is a top view taken along the line 9--9 

of Fig. 6; 
Figs. 10 and 1l are enlarged fragmentary views 

showing adhesive patterns deposited on a paper 
board blank in accordance with the method and 
apparatus of the invention; 

Fig. 12 is a detailed sectional view taken along 
the line l2-l2 of Fig. 10; 

Fig. 13 is a detailed sectional view taken along 
the line |3-I3 of Fig. 11; 

Fig. 14 is a plan view of two opposed over 
lapping carton blanks illustrating the adhesive 
pattern which is simultaneously applied in ac 
cordance with the invention; and 

Fig. 15 is a perspective view of a completed 

carton. 
Referring now more particularly to the draw 

ings, there is shown in Figs. 1 to 9, inclusive, an 
apparatus embodying the present invention for 
Simultaneously applying a hot melt adhesive to 
both sides of a series of spaced carton-blanks of 
the type shown in the Zinn Patent No. 2,412,665 
referred to heretofore and also shown in Figs. 10 
to l5 inclusive of the drawings. 
While the adhesive which is applied by means 

of the apparatus of Fig. 1 and in accordance with 
the methods of the present invention may com 
prise any suitable thermoplastic adhesive ci the 
hot melt type which is a solid at normal tempera 
tures and becomes a liquid at a predetermined 
elevated temperature, Ifprefer to employ »a hot 
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melt adhesive compounded in accordance with 
the following formula: 

80 to 90% __________ __ Polyamide resin 
3 to 6% ____________ __ Phthalate plasticizer 
6 to 10% ___________ __ Esterified hydrogenated 

rosin 
1 to 3% ___________ _.. Paraffln wax 

This adhesive may be purchased from the Union 
Paste Company, of Hyde Park, Massachusetts. 
A hot melt adhesive compounded in accordance 

with the above formula has been found particu 
larly suitable for use in sealing paperboard car 
tons of the above-described type. Such an ad 

, hesive, when heated to an elevated temperature, 
becomes a thin fluid which is suitable for applica 
tion to paperboard blanks in a predetermined 
pattern. However, if the temperature to which 
the adhesive is raised is considerably above the 
the melting point of the adhesive, the paraffin 
wax will evaporate in due course of time result 
ing in carbon particles being formed due to car 
bonization of the adhesive compound. These 
particles will tend to gather at the scraper edges 
and cause scoring of the peripheral surfaces oi' 
the rolls with the consequent scoring and/or 
depositing of adhesive in undesired areas of the 
paperboard blanks passing therethrough. Ac 
cordingly, the temperature of the hot melt ad 
hesive is maintained at all times within a pre 
determined range which is great enough to melt 
the adhesive but which is not so great as to cause 
carbonizing thereof. 

Considering now the apparatus shown in the 
drawings, this apparatus comprises an upper con 
veyor indicated generally at 2l which supplies 
carton blanks in the properly timed relation to a 
pair of opposed applicator rolls indicated general 
ly at 22 and 23. The carton blanks to which 
the hot melt adhesive has been applied in the 
desired pattern by means of the rolls 22 and 23 
are conveyed away on a lower discharge conveyor 
indicated generally at 24. The rolls 22 and 23, 
as best shown in Figs. 8 and 9, are provided on 
their respective surfaces with engraved portions 
25 and 26 by means of which the adhesive in a 
thin liquid state is applied to the blanks in the 
desired patterns. 
The conveyor mechanisms 2l and 24, as best 

shown in Figs. l and 2, comprise a pair of aligned 
inner rails 28 and 29 which extend up to the ad 
hesive applying rolls 22 and 23, and a common 
outer rail 39 which extends across in front of the 
rolls and is adjustable inwardly and outwardly 
to accommodate carton blanks of various widths. 
The conveyor mechanism 2l includes an endless 
chain 32 which is disposed above the rails 28 and 
30 and is provided with outwardly extending 
fingers 33 which are adapted to engage the carton 
blanks and move them along the supporting rails. 
The discharge conveyor 24 is provided with asim 
ilar endless chain 34 which is disposed below 
the rails 29 and »30 and is provided with the 
carton engaging fingers 35. 
In order to move the fingers 33 and 35 in the 

proper timed relationship with respect to rota 
tion of the applicator rolls 22 and 23J the roller 
chains 32 and 34 are respectively provided with 
sprocket Wheels 36 and 31 secured on the shafts 
38 and 39 which are driven from a main drive 
shaft 40 through a main conveyor drive sprocket 
4| positioned on the shaft 40. Thus, the sprocket 
4| is connected through a chain 42 to a sprocket 
43 on the shaft 38 and the shaft 38 `is further 
provided with a sprocket 4I which is connected 
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through the chain 45 to a sprocket 46 on the 
shaft 39. As the main drive shaft 40 is rotated, 
the sprocket wheels >36 and 31 are 'driven in the 
properly timed relation to present lcarton blanks 
to the applicator rolls 22 and 23 in the proper re 
lationship with respect to the engraved patterns 
on the surfaces thereof. 

y In order to clean the surfaces rof fthe carton 
blank, so that loose 'organic material thereon will 
not collect upon the heated applicator rolls 22 
and ̀ 23 and carbonize thereon and produce scor 
ing of the carton blanks on the surface of 'the 
rolls there is provided at a point along the up 
per conveyor 2| a cleaning and suction appa 
-r'atus whereby such loose inorganic material is 
removed. Thus, there is provided a pair of 
revolving brushes 41 which are 4positioned above 
and below the carton blanks moving along the 
rails 28 and 30, the brushes 41 engaging both 
surfaces of the carton blank. The brushes 41 
provide a sweeping action on both surfaces of 
the blank and raise the nap, or fur, which is 
produced on these blanks by the original paper 
board cutting operation. Positioned along the 
conveyor 2| at a point after the brushes 41, 
there is provided a pair of suction heads 48 and 
'49 which are again positioned above and below 
_the carton blank as it is moved along the rails 
28 and 30. The suction heads 48 and 49 are sup 
plied from a suitable vacuum apparatus (not 
shown) and the vacuum pressure of each head 
is substantially equal so that the blank will re 
main properly positioned on the rails 28 and 30. 
The suction heads 48 and 49 operate to remove 
any loose material which has been raised by the 
brushes 41 and which has not been brushed olf 
prior to passage of the blanks between the suc 
tion heads. With this arrangement, loose or 
ganic material does not reach the applicator 
rolls 22 and 23' and the production of carbon ñ 
particles which would cause scoring of the car 
ton blanks and the surface of the rolls is pre 
vented. In this connection it will be understood 
that other types of cleaning apparatus, such as, 
for example, electrostatic precipitator apparatus 
or the like, may equally Well be employed to `re 
move lloose carbonio material from the blanks. 

In order to support the hot melt adhesive ap 
plicator rolls and driving mechanism therefor, 
there is provided, as is best shown in Figs. 3 
and 4, a generally C-shaped supporting struc 
ture which comprises a base portion 58 which 
is lsupported for sidewise movement, so as to 
ladjust the position of the rolls with respect to 
the rails 28, 29, and 3D by means of the flange 
portion 5| which rides within grooves formed in 
suitable side supports 52. The base portion '50 
-supports a post 55 at the top of which there is 
supported a cross arm 55. The upright post 55 
'supports >a driving motor 51 which is connect 
led through the belt 58 to a gear reduction mech 
anism 59. ‘The mechanism 59 is provided with 
a sprocket wheel ‘68 and a chain i6| connects _the 
vsprocket ‘60 to a main sprocket Wheel 62 on the 
main drive shaft 40. Y _ 

In order to drive the applicator rolls 22 and 
'23 in properly timed relationship with respect to 
the yconveyors 2| land 24, which conveyors are 
driven from the drive shaft 48 in the manner 
described heretofore, the lmain drive shaft 40, 
which supports the applicator roll 22 at one end 
thereof, is provided with a driving gear 65 which 
meshes with a pair of idler gears 56 and 61 
supported on suitable shafts vjournalled in the 
supporting post 55. The idler gear I|i`| meshes 
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6 
with adrlven gear l'8'8 positioned on a lower drive 
shaft '59 journalled in the supporting post 55 
and supporting at its other end the applicator 
roll 23. 

Referring now more particularly 'to Figs. '6 
and y'I wherein ’the applicator rolls and the 'man 
ner in`which these rolls are supported `in the 
above-described supporting structure are shown 
in more detail, vthe upper applicator roll 22 'com 
prises an outer ~cylindrical shell 1D on the outer 
surface of which there is engraved 'or A"otherwise 
formed the vdesired pattern 25 in which the ad 
hesive is to be deposited. Within the Vlcylindri 
calvm'ember 10 there is ~positioned an electrical 
heating element 12 encased in an insulating'ma 
terial 13. yThe outer cylindrical shell 10 Vis sup 
ported by means of a flanged hub 14 and a side 
Wall member 15. In order to confine the heat 
produced by the >element 12 to the -outer shell 
10, a pair of thel'side disks 16 and 77 and ‘an 
inner supporting hub 18 formed of insulating 
material are provided. The >above-described ‘a's 
sembly is held together by means rof the bolts 
19 which pass through the side wall member 
15 and the insulating members 16, V11, and 18 and 
thread into the flange of the hub 14. The 
flanged hub 14 is supported on the main drive 
shaft 40 and is positioned between the sleeve 
bearings 8|] and 8|. The bearings 80 yand ¿8| 
are in turn supported by the side vsupports 82 
and 83 which are secured to tile under 'surface 
of the vcross arm 56 and depend therefrom. The 
flanged hu'b 14 is keyed to the drive >shaft v4l) by 
means of the Woodruff keys 84 which‘are po 
sitioned within the grooves 85 in the hub A14, so 
that the applicator roll 22 is directly driven 'from 
the main drive shaft 40. 
In order to supply electrical power to the heat 

ing element 12 while permitting the >drive shaft 
to rotate, and to the end that the applicator 
rolls and the heating elements may be separately 
removable lso that applicator rolls having dif 
ferent engraved patterns on the surface there 
of may be readily substituted, the rolls are con 

.. structed internally in the manner shown in Fig. 
1 in connection with the bottom applicator roll 
‘23. In this connection, it will be understood that 
the roll 23 ‘is identical in construction to the 
above-described roll 22, and, hence, any discus 
sion of one of the applicator rolls applies equally 
Well to the other. 

In order to connect the heating element 1'2 to 
an external source of power, the terminals 'there 
of are connected to a pair of spring contact 
.members "90 and 9 I. The free ends of the conduc 
tive members 95 and y9| press again the heads of 
conductive studs 92 and 93. which are supported 
in blocks of insulating material 94 and 95 posi' 
_tioned on opposite sides of the flanged hub 14. 
The conductive Vstuc'l'ëiäi is arranged to make con 
tact with a central conductive rod 98 through a 
contact member 91 which engages one end ofthe 
>rod 96. The rod 96 is encased in an insulating 
shell 98 'which is 'in turn surrounded by a con 
ductive sleeve 98 which is connected 'through ’a 
contact member |60 engaging the inner end 
thereof to the conductive 'stud 93. The sleeve ̀v9'9 
‘is insulated from the drive 'shaft by ̀ means 'off'an 
outer insulating shell lill. The ic'onducti‘ve sleeve 
99 is provided with a flanged end portion '|02 
against which the end of a wiper arm |03 may 
»make contact as the drive shaft is rotated. -Lik’e 
"wise, the end of another >wiper `arm '|04 »makes 
electrical contact ‘with the 'exposed end of the 
`central conductive 'rod 38 as the drive shaft ro 
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tates. The wiper arms |03 and |04 are supported 
in an insulated block |05 and are connected 
through the conductors |00 and |01 to a suitable 
source of current. The contact members 91 and 
|00 are provided with conical seats which are 
adapted to receive the end portions of the con 
ductive studs 92 and 93 when the applicator roll 
assembly is slid onto the drive shaft to the cor 
rect position so as to permit engagement there 
with. In this connection it will be understood 
that the applicator roll assembly is keyed to the 
drive shaft so as to permit insertion thereon in 
one position only so that the applicator roll as 
sembly may be slid onto the drive shaft until the 
conductive studs make Contact with the respec 
tive contact members carried by the drive shaft 
at which time the assembly may be secured on 
the shaft by means of the collars |08 and |09. 
It will further be understood that electrical con 
nection from the conductors ||0 and |||, which 
may be supplied by the same source of power as 
the conductors |06 and |01, is made to the heat 
ing element of the upper applicator roll in a 
manner entirely similar to that discussed in 
connection with the lower applicator roll 23. 
The brackets 82 and 83, which support the end 

of the drive shaft 40, also provide a support for a 
triangular shaped adhesive container |20, one 
side of which is closed by the surface of the roll 
22. In order to maintain the hot melt adhesive 
in a thin liquid state, the sloping 1bottom wall |2| 
of the adhesive container |20 is adapted to be 
heated by a suitable electrical heating unit |22 
which is encased in insulating material and is 
placed in contiguity with the bottom surface of 
the Wall |2|. At its lower edge the wall 42| of 
the container is provided with a scraper |23, one 
edge of which is constantly in engagement with 
the surface of the roll 22 so as to remove adhe 
sive from all portions of the roller surface ex 
cept the pattern. In order to adjust the adhesive 
container |20 to provide a scraping rit with the 
roll 22, suitable supporting pins |24 are posi 
tioned within slots |25 in the side wall so as to 
permit horizontal movement of the container. 
The bottom applicator roll 23 is also provided 
with an adhesive container |30 having a sloping 
bottom wall |3| which is heated by means of the 
electrical heating unit |32 in a manner similar 
to the container |20. The adhesive container 
|30 is further provided with a scraper |33, one 
edge of which is constantly in engagement with 
the surface of the roll 23 so as to remove the ad 
hesive from all portions of the roll surface eX 
cept the engraved pattern therein. In order that 
the adhesive may be maintained in a thin liquid 
state, the scraper |33 is provided with a tubular 
electrical heating unit |34, so as to maintain the 
scraping edge at the proper temperature. For 
the purpose of removing excess adhesive from 
the rolls after contact with the carton blank, 
and stripping the blank from the rolls in the 
event that the blank adheres to either roll, there 
is provided a pair of stripper and scraper blades 
|40 and |4| which contact the surface of the 
rolls 22 and 23 immediately following the point 
of contact with the carton blank and which are 
biased against the surface of the rolls ‘by means 
of the coil springs |42 and |43. 
In order to provide for adjustment of the bot 

tom roll 23 toward and away from the upper 
roll so as to insure proper engagement with the 
carton blanks and to permit the use of blanks of 
varying thicknesses, the drive shaft 69, on which 
the roll 23 is mounted, is journalled in a carriage 
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comprising the side walls |45 and |46. The side 
walls |45 and |40 are provided at one end there 
of with outwardly extending studs |41 and |43 
(Fig. 9) which are adapted to be supported in 
suitable notches |50 (Fig. 6) in a pair of side 
brackets |5| and |52. The side brackets |5| and 
|52 are supported on a cross member |53 (Fig. 7) 
which is in turn supported from the upstanding 
post 55. At their opposite ends the side mem 
bers |45 and |40 of the roll supporting carriage 
are connected to a pivoted block |55, which is 
adapted to receive the upper end of a pivotally 
mounted adjusting screw |56, the lower end of 
the screw |56 being threaded through a pivoted 
block |51 which is in turn supported from the 
cross member |53. With this arrangement, ad 
justment of the screw |56 is effective to raise and 
lower the roll |23 with respect to the roll 22. 
In order to drive the adhesive applying rolls in 

predetermined relation with respect to the con 
veyor mechanisms 2| and 24 while simultaneously 
adjusting the separation between the rolls, as 
above described, and the movement of the con 
veyor mechanisms, the driven end of the drive 
shaft ES is mounted in a second carriage coin 
prising a pair cf arms |60 and iEI (Fig. '7) which 
are adapted to pivot about a point in alignment 
with the pivot pins |41 and |48 on the roll sup 
porting carriage and also in alignment with the 

of the idler gear 61. To this end the arms 
|50 and itl are pivoted on the shaft @Sla which 
supports the idler gear G1, the shaft 89a being 
in alie ' .with the pivot pins |41 and |43 of 

port carriage. In order to permit the 
- ¿l and 56| to be adjusted to coincide 

with the >position of the lower applicator roll, 
‘ We is provided, as clearly shown in Fig. 4, a 

l adjustment screw |52 which threads 
through a iîrst pivo‘ted block |63 and supports 
en the upper end thereof a second block |64 
which is pivotally supported between the side 
arms |53 and |62 at the other end thereof. With 
the above-described arrangement in which the 
roll supporting carriage is pivoted about a point 
which is in alignment with the axis of the idler 
gear 51, when the lower roll 23 is adjusted either 
toward or away from the upper roll, the shaft 03 
and the gear 58 thereon move around. the idler 
gear E1 so as to maintain these gears in mesh 
although the separation between the rolls may 
be varied considerably. In this connection, it 
will be understood. that the wiper Contact arms 
|U3 and |04 associated with the lower applicator 
roll may be positioned so as to permit substantial 
up and down movement of the roll 23 while main 
taining contact with the ends of the conductive 
members 9S and 59. 

Considering now the operation of the above 
described hot melt adhesive applying apparatus, 
it will be understood that a suitable hot melt ad 
hesive, preferably an adhesive compounded in 
accordance with the foregoing formula, is placed 
within the adhesive containers |23 and |30 and 
is melted by means of the heating units |22 and 
|32 to a suitable thin liquid state. As the appli 
cator rolls 22 and 23 move through their respec 
tive adhesive containers, the adhesive is deposited 
on the surface thereof and the scraper members 
|93 and |33 operate to remove the adhesive from 
all portions of the roll surface except the en 
graved patterns 25 and 25. rEhe carton blank 20, 
both sides of which have been cleaned by means 
of the cleaning apparatus discussed in connection 
with Fig. l, passes between the applicator rolls 
22 and 23 so as to deposit on both sides thereof 
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thev adhesive, which is positioned within the en 
graved pattern of either roller. In this connec 
tion,l it will be understood that the separation 
between the rolls 22 and 23 may be adjusted by 
means of the adjusting screws |56 and |62 so as 
to provide the necessary pressure to facilitate 
transfer of the adhesive in the engraved inden 
tations in the surface oi the` rollerY to the surface 
of the carton blank. 
The carton blanks are preferably at room tem~ 

perature or below, whereas the hot melt adhesive 
is at a suitably elevated temperature such- that it 
is in a thin liquid state. It will be understood, 
in this connection.. that the adhesive containers, 
the applicator rolls, and the scraper members are 
all heated to the correct temperaturev and are 
thermostatically controlled` so as to maintain the 
adhesive in a thin liquid state. When the blank, 
which is relatively cool, passes between the heated 
rolls, the adhesive which strikes the surface of 
the blank on either side thereof, is partially con 
gealed so as to pull the remaining adhesive out 
of the pockets, or engraved indentations, in the 
surface of the rolls. With this arrangement, a 
substantial amount of liquid adhesive is deposited 
in the desired areas of the blank although the 
indentations are relatively shallow and provide 
only a thin film of adhesive to work with. It will 
be understood that if the carton blank were 
heated to an elevated temperature, the adhesive 
would not congeal upon striking the surface 
thereof and hence little, if any, adhesive would 
be deposited in the desired areas on the blank. 
In considering the action of the upper appli 

cator roll 22 when a liquid-like adhesive is de 
posited within the engraved indentations thereon, 
it will -be seen that the adhesive due to the force 
of gravity, tends to flow out of the indentations 
during travel from the bottom edge of the ad 
hesive container |20 to the point of Contact with 
the carton blank. However, I have found that 
the adhesive may be maintained in the desired 
pattern within these indentations by rotating the 
upper applicator roll at a speed which is suiiicient 
to prevent the liquid adhesive from ñowing out 
of the indentations and producing a blurred and 
non-distinct pattern on the carton blank. In 
this connection, it will be understood that the 
applicator rolls 22 and 23 are both driven at the 
same speed, hence, the applicator roll 23 is also l 
driven at the correct speed to keep the adhesive 
within the indentations on the upper roll. The 
distance from the bottom edge of the adhesive 
container |20 to the point of contact with the 
container blank is so related with the speed of 
rotation of the upper roll that the adhesive is 
held within the indentations thereof and a clear, 
distinct pattern of adhesive is deposited on the 
blank. 
While the pattern may be of any desired con 

figuration, it is preferred to provide the indenta 
tions thereof with the configuration, shown in 
Figs. l0 and l1, wherein the adhesive coating, 
deposited on the blank 2li by means of the meth 
ods and apparatus heretofore described is shown 
in detail. As shown, the adhesive pattern in Fig. 
10 comprises a plurality of horizontal lines of 
adhesive |80 which are crisscrossed with vertical 
lines I 8| of substantially the same width. In the 
alternative, the pattern shown in Fig. 1l may be 
employed wherein the pattern consists of a plu 
rality of cup-shaped indentations |85 which are 
aranged in spiral lines within the areas which 
are to be covered. In either of the patterns 
shown in Figs. 10 and 11, the indentations are 
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preferably such that the adhesive is. maintained 
within, individual, or discrete cup-like indenta 
tions, which are substantially separated from the 
surrounding surface ofv the roll so that theJ ad 
hesive is. maintained within the indentations dur 
ing the travel from the bottom or" the upper 
adhesive container to the point of contact with 
they carton blank. 
In Fig. 14 there is shown the adhesive pattern 

which is. applied to both sides of the carton blank 
2|). As shown, one side of the carton 2.0 isl coated 
in the pattern indicated at |81 and the other side 
of the carton is coated as shown at |88. The car 
ton blank, on which has been deposited the hot 
melt adhesive in the patterns shown at |81 and 
|88, is formed into a rectangular shaped body 
portion I 89 (Fig. 15) in which the bottom walls 
are folded and sealed to provide a liquid-tight 
seal. The open-mouthed container thus formed 
is then ñlled, closed and sealed by suitable ap 
paratus so as to provide a bellows type end closure 
having an upstanding transverse closure rib. 
Preferably, the bellows type end closure may be 
formed and sealed by means of the apparatus 
shown in a co-pending application to Julius A. 
Zinn, Jr. and Curtis B. Shaw, Serial No. 156,736, 
which was filed on April 19, 1950. 
While there has been described what is at pres 

ent considered to be the preferred embodiment 
of the invention, it will be understood that various 
modiñcations may be made therein which are 
within the true spirit and scope of the invention 
as defined in the appended claims. 
What is claimed as new and is desired to be 

secured by Letters Patent of the United States is: 
l. Apparatus for simultaneously applying a 

predetermined pattern of hot melt adhesive to 
both sides of a paperboard carton blank, com 
prising a pair of heated intaglio rolls, means for 
depositing a thin nlm of adhesive which is heated 
to a thin liquid state on said rolls, means for re 
moving substantially all of the adhesive from the 
surface of said rolls, means for rotating said rolls 
in opposite directions at a rate suflicient to hold 
the adhesive within the intaglio pattern of the 
upper roll, conveyor means for passing a carton 
blank between said rolls in predetermined rela 
tion to the intaglio patterns thereof to transfer 
simultaneously the adhesive thereon to predeter~ 
mined areas on both sides of said blank, said 
blank being cooler than said rolls to congeal the 
adhesive so transferred as it strikes the blank 
and to pull the adhesive away from the intaglio 
patterns of the rolls, and means for simultane 
ously adjusting the separation between said rolls 
and the movement of said conveyor means while 
maintaining said predetermined relation between 
said rolls and said carton blank. 

2. Apparatus for simultaneously applying a 
predetermined pattern of hot melt adhesive to 
both sides of a paperboard blank, comprising 
a pair of heated intaglio rolls positioned one 
above the other, means for depositing a thin film 
of adhesive which is heated to a thin liquid state 
on said rolls, means for removing substantially 
all of the adhesive from the unengraved surface 
of said rolls, means for rotating said rolls in 
opposite directions at a rate sufficient to hold 
the adhesive within the intaglio pattern of the 
upper roll after the surface thereof has been 
cleaned by said adhesive removing means and 
until said upper roll engages the upper surface of 
the blank, conveyor means for passing a carton 
blank horizontally between said rolls in predeter 
mined relation to the intaglio pattern thereof, 
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thereby simultaneously to transfer the adhesive 
within the intaglio pattern of the rolls to pre 
determined areas on both sides of the blank, said 
blank being cooler than said rolls to congeal the 
adhesive so transferred as it strikes the blank 
and to pull the adhesive away from the intaglio 
patterns of the rolls, and means for sîmultane~ 
ously adjusting the separation between said rolls 
and the movement of said conveyor means while 
maintaining said predetermined relation between 
said rolls and said carton blank. 

JULIUS A. ZINN, JR. 
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