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United States Patent Office 
1. 

3,54,636 
METRO OF AND MEANS FGE RAAEArt G 3ri 
CORA3 UT LENG SESACAS, FRETNG ROLLER 
Desert H. Johnson, Cescord, Calif., assigger to exce 
Prsitics inc., Berkeley, Cai, a corporatisa of 
(California 

Filed May 6, 1969, Ser. No. 27,399 
4. Casis. (C. 156-397) 

This invention relates to the art of honeycomb. More 
specifically the invention relates to a novel means for 
printing adhesive lines on continuous web material from 
which sections are cut, stacked and adhered together to 
form unexpanded honeycomb. Said invention also re 
lates to a novel method of making honeycomb. 

Heretofore it has been proposed to provide a machine 
for making stacks of unexpanded honeycomb by utilizing 
a rotary adhesive printer for applying adhesive lines to 
continuous web material in conjunction with a cutter for 
cutting sections of equal length from the Web Subsequent 
to the application of the glue lines thereto. By providing 
suitable stacking means the sections cut from the Web 
material can be superposed one upon the other in Such 
manner that the adhesive lines of adjacent sheets are Stag 
gered relative to one another, and whereby when all the 
sheets are adhered together, the stack can be expanded 
to form open cell honeycomb material. For specific 
prior art teaching in this art, reference is made to prior 
U.S. Patent No. 2,734,843, to Steele, dated February 14, 
1956. 
The improvement which is the subject of the present in 

vention comprises a printing roll mounted transversely of 
the moving web of material and in contact therewith for 
the purpose of applying glue lines thereto. The printing 
rollis provided with a helical printing line pattern spirally 
circumscribing the body of the roll from one end toward 
the other thereof, and resembling the thread pattern on a 
screw or threaded shaft of uniform diameter. The rota 
tion of the said printing roll is correlated with the opera 
tion of the cutter in such manner that the cutter Will Suc 
cessively cut sections of equal length from the continuous 
web at equidistant spaced points disposed longitudinally of 
the web and offset 180° to one another in reference to the 
rotation of said printing roll, whereby the adhesive lines of 
adjacent sheets cut from said web and Successively stacked 
one upon the other will be staggered from one another 
an amount equal to one-half the pitch between the helical 
printing lines of the roller. 

According to the method of the present invention, equi 
distantiy spaced parallel lines of adhesive are applied to 
a continuous web in such manner that the lines are angul 
larly displaced from parallel to the longitudinal axis of the 
web as, for example, from about 1% to 5, or more if 
desired. After the lines are applied, the Web is trans 
versely cut into sections of equal length along equidis 
tantly spaced cut lines coincident with each point along 
the web where the adhesive lines are laterally offset one 
half pitch from the adhesive lines of the preceding cut. 
The said cut sections are superposed one on the other in 
successive order in which they are cut from the Web 
whereby the result is to stagger the adhesive lines of ad 
jacent sheets one-half pitch from one another. 
A principal object of the invention is to provide in a 

honeycomb-making machine a single printing roll which 
when properly correlated with the operation of the cutter 
can be utilized to print glue lines on sheets capable of 
stacking in an appropriate pattern to define unexpanded 
honeycomb. An advantage and feature of the helical 
printing roller described herein is that the lines of adhesive 
are applied continuously and without interruption whereby 
there occurs no end trim-off losses such as experienced in 
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utilizing other types of proposed single roll printing mech 
anisms of which I have knowledge and in which the lines 
are not applied continuously but in interrupted pattern of 
one type or another. 

Another object and advantage of the invention is that 
the same provides an extremely accurate and simple way 
of applying a uniform adhesive line pattern to the web 
and for cutting and registering the lines in exactly proper 
honeycomb-forming pattern within the stack. For exarin 
ple, utilizing a printing roll having a 50-inch circumfer 
ence and where the cutter is correated with the rotation of 
the printing roll to cut the sheets at every half cycle of 
irotation of the roller or into 25-inch lengths, a sheeting 
error of As of an inch will represent less than .001 inch 
in lateral misposition between the glue lines of succes 
sively stacked sheets. It is a fairly simple task with mod 
ern printing and sheeting equipment to maintain the mar 
gin of error in length between successively cut sheets of 
25 inches or thereabouts within a very smail fraction of 
an inch. 
Another feature of the invention is that the circumfer 

ence of the printing roller does not place a maximum 
limitation on the length of sheets cut from the web. In 
this regard, longer sheet lengths may be obtained by cor 
relating the cutter to actuate at less frequent intervals 
than each half cycle rotation of the printing roller, as, for 
example, the cutter may be actuated at each 1/2, 2/2, 
33/2, etc., cycles cf rotation of the roller with the results 
being the same. It is only necessary to actuate the cutter 
to cut the sections in equal length and with Successive 
cuts being offset 180° to one another in reference to the 
rotation of the printing roller. 

Another object of the invention is to teach a novel 
method of manufacturing honeycomb. 

Cther objects and advantages of the present invention 
will become apparent upon reading the following specifi 
cation and referring to the accompanying drawing in 
which similar characters of reference represent corre 
sponding parts in each of the several views. 

In the drawings: 
F.G. 1 is a generally diagrammatic view of a machine 

constructed in accordance with the present invention; 
FG. 2 is a view in perspective of a printing roll to 

which the helical glue line printing surfaces have been 
engraved; 

F.G. 3 is a top plan fragmentary view of a continuous 
web to which adhesive lines have been applied showing 
the location of equidistantly spaced cut lines thereon; 

FIG. 4 is a top pian view of a stack of unexpanded 
honeycomb made in accordance with the invention and 
showing the top sheet partially broken away and exposing 
the landersheet; 

F.G. 5 is a top plan view of an expanded section of 
honeycomb made in accordance with the invention; 

FiG. 6 is a sectional view taken Substantially on line 
S-5 of FEG. 5; 

FIG. 7 is similar to FIG. 3, but shows the cut lines dis 
posed perpendicular to the axes of the printed adhesive 
lines; and 

F.G. 8 is a vertical section of a honeycomb product 
made in accordance with the web printing and cutting 
technique of FIG. 7. 

Referring isow to F.G. 1 in the drawings the reference 
character E.g. illustrates a continuous web of material, 
such as paper, resin impregnated fabric, or metal foil, 
being fed from its roll source between a printing roll 
S2 and a back-up roit E3. The printing roll 2 (more 
fully illustrated in F.G. 2) is mounted in conventional 
fashion for rotation cf its lower periphery within an ad 
hesive tank 4. The rol. 2 may be of the rotogravure 
type and is engraved or etched with a continuous helical 
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printing line surface 35 which spiraliy circumscribes the 
body of the roll frcn one end toward the opposite end 
thereof. Liquid adhesive picked up from the tank 14 by 
the lower roll periphery is rotated past a doctor blade 7 
whereat liquid adhesive is wiped off from the surfaces of 
the roiler, except where it is retained in the etched helix 
printing line surfaces E6. r 
As the printing roll rotates in contact with the adjacent 

Surface of continuous web EE (under pressure of back 
lip roll 3) equidistantly spaced parallel glue lines 58 are 
applied to the web. It may be here remarked a te 
width and spacing between the etched printing surfaces 
i5 as well as the amount of angular displacement existing 
between the axes of the etched line surfaces 46 and the 
diarinetral piane of the printing roll 2 may be varied ac 
cording to the type and cell size of honeycomb material 
to be produced by the process. By way of example, it 
is possible in actual practice, to angularly displace the 
helical lines on the rollers as littie as 1/2 from the 
diametral plane of the printing rol. By the same token, 
in actual practice, the lines 48 that would be printed by 
Such a roller onto the web material would be angularly 
displaced from the longitudinal axis the same amount 
e.g., about 1/2 in the instance cited. 

ihe reference numeral E9 illustrates an oven zone 
which may be employed to dry the adhesive lines in in 
stances where a thermoplastic adhesive is used or in in 
stances where a three-stage thermosetting-type adhesive 
is used and which can be dried or advanced to a dry non 
tacky condition prior to final curing. The use of dry 
line type of adhesives in the art of manufacturing honey 
Conib is Well known as exemplified by the teachings of 
said prior Steele Patent No. 2,734,843. 
The reference numeral 23 indicates a rotary cutter, the 

operation of which may be assumed to be correlated to 
the rotation of the printing roll S2 so as to cut the web 
it into Sections of equal length upon every 180° of rota 
tion of said printing roll. In the drawings, the printing 
roil and rotary cutter are shown as mechanically linked 
together by an endless chain or belt 22 at a 2 to 1 ratio 
Whereby the rotary cutter will revolve twice for each com 
plete cycle of rotation of the printing roll. 
The rotary cutter will thereby operate to cut sections 

of equal length such as indicated at Sia, b and c in the 
drawings along cut lines 26a-e, inclusive (FIG. 3), and 
Whereby the length of each section will be equal to one 
half the circumference of the printing roll and whereby 
further, the cut lines are made coincident with each 
point where the adhesive lines become laterally offset one 
half pitch from the adhesive lines of the immediately pre 
ceding cut. As a consequence, when the sections iiac 
are Superposed in a Stack Egd in the successive order 
from Which they are cut from the web, the adhesive lines 
of adjacent sheets will be staggered from one another in 
an aimount equal to one-half the pitch between the glue 
lies applied to the sheet by the helical printing roller. 
This is demonstrated in FiG. 4, wherein its is seen that 
the glue lines 8a applied to the top sheet are Staggered 
in reference to the glue lines 8b of the adjacent under 
sheet. 

After the glue lines have been caused to firinnly adhere 
all of the sheets together in the Stack, either the entire 
Stack or slices cut therefrom may be expanded and opened 
out to form a honeycomb configuration such as shown 
in FG. 5. The individual webs of honeycomb are desig 
nated by the numeral F1 and they are shown as bonded 
together at their adjoining nodes by blue lines E.8. 

FIS. 6 is a sectional view of FIG. 5 and shows the 
bonding lines 18 angularly displaced to a small degree 
from perpendicular to the planar face surfaces of the 
honeycomb sheet. In this connection the amount of an 
gular displacement between the axes of the node bonds 
3 and the planar face surfaces of the honeycomb core 

will be determined by the amount of angular displace 
ment from perpendicular between the axes of the glue 
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4. 
ines 18 applied to the Inoving web and the axis of the 
Cut lines 26a-e by which the Web is cut into sections of 
equal length. Thus, as shown in F.G. 3 the cut lines 
25the are disposed perpendicular to the longitudinal axis 
of the Web Si, but approximately 5° from perpendicular 
to the axes of the glue lines a applied to the web. There 
fore, the node bond lines 333 as shown in FIG. 6 also 
Will be disposed the 5 from the planar surfaces of the 
honeycomb section. However, any oblique angular dis 
placement between the node bonds of the core and the 
face Surfaces thereof may be eliminated entirely by orient 
ing the cutter to cut the web perpendicular to the axes of 
the glue lines applied to the web rather than perpendicular 
to the axis of the moving web itself. This latter sitti 
tion is illustrated in FIGS. 7 and 8 wherein it is seen 

that by cutting a continuous web (to which angularly 
displaced glue lines 258 have been applied by a helical 
relier as previously described) along parallel lines of 
Cut 2264-e disposed perpendicular to the glue lines rather 
than perpendicular the longitudinal axis of the web, the 
resultant honeycomb core product as shown in F.G. 8 
will incorporate node bonds 2 is that are perpendicular 
to the planar Surfaces of the core material itself. 

In the previously described embodiment of the inven 
tion, it has been mentioned how the Clifter can be cor 
related to rotation of the helical printing roller where 
by the cutter cuts the moving Web corresponding to each 
half cycle, or 180° of rotation, of the printing roller. By 
cutting the web Corresponding to successive half cycles 
of the printing roller, three things are apparent: (1) the 
Web Will be cut into sections of equal length, (2) each 
cut Section will equal one-half the circumference of the 
Printing roller, and (3) the lines of adhesive of succes 
sively cut sections will be osffet One-half pitch relative to 
One another when Superposed in a stack as shown in FIG. 
1. It is unnecessary, however, to correlate the action of 
the cutter so as to cut the web at each 180 of rotation 
of the printing roller, and instead, it may be desired to 
actuate the cutter at less frequent intervals than every 
half cycle of the printing roller. This is entirely feasible 
Provided that the cutter is actuated to cult Sections from 
the Web in any selected multiple of half cycles of rota. 
tion of the printing roller so long as successive cuts are 
180° offset from one another and so long as the cycle of 
cutting operation is arranged to cut the web into Sections 
of equal length. In this Connection, the cutter may be 
Correlated in reference to the printing roller so as to Cult 
the Web at every half, 1%, 24, 3%, etc., cycles of ro 
tation of the printing roller. 

It is also observed that the lengths of the sections cut 
from the web will be equal to the number of half cycles 
rade by the printing roller between Successive cuts multi 
plied by the circumference of the printing roller. Thus, 
in the example earlier given, if cuts are made Correspond 
ing to each half cycle of the printing roller, and the roller 
is 50 inches in circumference, the length of the sections 
cut from the web would be determined by the formula: 

V2 X50=25 inches sheet length 
Similarly, if the cutter is correlated to operate at each 

1% cycles of the prining roller of the same size, the 
lengths of sections cut from the web would be: 

1.5X50=75 inches sheet length 
A particular advantage of the present arrangement is 

that the size or circumference of the printing roller does 
not place a maximum limitation on the length of the 
Sections that can be cut from the Web. Consequently, 
it is possible to make a relatively small diameter print 
ing roller (which is much less expensive to make than 
a large diameter rolier) and to regulate the length of 
Web sections by actuating the cutter at less frequent inter 
Vais than each half cycle of rotation of the printing 
roller-i.e., at each 1%, 2%, 34, etc., cycles of rota 
tion. Stated otherwise, the catter 2 can be adapted to 
Cut Web Ali at every 180° of rotation of printing roll 3, 
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or at any odd integral multiple of 180° of printing roll 
rotation. 
Although the foregoing invention has been described 

in some detail by way of illustration and example for 
purposes of clarity of understanding, it is understood 
that certain changes and modifications may be practiced 
within the spirit of the invention as limited only by the 
scope of the appended claims. 
What is claimed is: 
1. In a machine for making a stack of unexpanded 

honeycomb formed from sheets cut from a continuous 
web and wherein said machine is of the type utilizing a 
rotary adhesive printer for applying substantially parallel 
adhesive lines to one surface of said continuous Web 
and a cutter for cutting sections of equal length from 
said web subsequent to the application of glue lines 
thereto, the improvements comprising: a printing roll 
mounted transversely of the moving web and in contact 
therewith and defining an uninterrupted helical printing 
line pattern spirally circumscribing the body of said roll 
from one end toward the other end thereof operable to 
print on only one side of the web spaced parallel lines 
of adhesive extending at an oblique angle in reference 
to the lengthwise axis of the web; means for cutting the 
web transverse to the direction of travel of said web; 
means for correlating the rotation of said roller with the 
operation of said cutting means for causing the cutting 
means to actuate and cut successive sections of equal 
length from said web at equidistant points disposed lon 
gitudinally of the web and offset an odd integral of 180 
to one another in reference to rotation of said printing 
roller, and means for successively stacking said cut sheets 
one upon the other with the lines of adhesive of adja 
cent sheets arranged in staggered relation to one another. 

2. The combination of claim 1 and wherein the axis 
of said cutter is disposed to cut said web along parallel 
cut lines disposed perpendicular to the lengthwise axis 
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of said web and at an oblique angle in reference to the 
axes of said parallel adhesive lines. 

3. The combination of claim 1 and wherein the axis of 
said cutter is disposed to cut said web along parallel cut 
lines disposed perpendicular to said parallel lines of ad 
hesive and at an oblique angle in reference to the length 
Wise axis of said web. 

4. A method of making honeycomb comprising the 
steps of applying to one surface of a continuous web 
equidistantly spaced apart parallel uninterrupted lines of 
adhesive angularly displaced from parallel to the longi 
tudinal axis of said web; transversely cutting said web 
into sections of equal length along equidistantly spaced 
cut lines coincident with each point where the adhesive 
lines are laterally offset one-half pitch from the adhesive 
lines of the preceding cut; and Superposing said cut sec 
tions one on the other in successive order in which they 
are cut from the web with cut edges thereof in substan 
tial alignment, whereby the adhesive lines of adjacent 
sheets cut from said web and successively stacked one 
upon the other will be staggered from one another in an 
amount equal to one-half the pitch between the adhesive 
lines applied to the web. 
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