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Thisinvention pertains to a corrngated'laminatedpaper 
and the apparatus for making :such a paper, and in partic 
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ular to a corrugated laminated paper that is universally ‘ 
?'eiriblnin’alldi'rections; <1 "l i. . 

1 1.» In a corrugated .laminated'i‘paper it desirable that the 
paper... be universally ‘?exible, instill-directions. This is 
particularly“ true when ‘the paperlis to be used for wrapping _ 
bi" as a?packagingmateriali “so it will readily assume 
thershape of'theobjectornnaterial being wrapped. 
a: v“C:orrugated “papers. of ‘various designs and, patterns 
are-‘disclosed the prior art; however, none of these 
priorgartpapefr'srhavethegcharacteristic of being universal 
ly ?exible as contrasted rte-those‘ which ‘resist folding in 
adirec'tion transverse to. the corrugations.‘ The closest 
any-of the; prior ‘art comes "to‘solving this problem 'is 
where, the’paper is‘ ?exible intwo directions, generally 
in ‘the transverse and longitudinal directions. ' 0 i 
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wfiitwthe sameltimejit, is necessary that the paper have V 
" sul?cient cushioning power which-‘depends upon the thick 
nessandot-herstructural characteristics or cushioning as 
‘it will; be ‘generally? called; hereinafter, to protect the 
‘ohj‘ect-i wnapped‘therein." Priorito this invention it had 
lh'eenqgenerally thought that requirements of cushioning 
and flexibility were inherently con?icting. ' In other words, 
a'coirugatedspaper having good cushioning would have 
low/flexibility, and conversely 1 a corrugated paper having 
good ?exibility would have poor cushioning. 
quently aoneio'r both of these requirements were com 
promisedlto ‘some extentiin the construction and design 
"oft-a corrugated laminated ‘paper. ' g 

H r it is the object of the invention to provide acorrugated 
(lamina-ted paper ‘that: is novel in construction. 
g-Another object-loft'the invention isxto provide a' cor 

rugated laminated paper ‘that is ‘universally/?exible in 
all‘directionsq _ . .l I H . v . 

"Another o jeet of ithe ‘invention is to‘ provide a cor 
rugate'd ilaniinatedapaper that‘ is universally ?exible and 
has_;.good cushioning.=characteristics._ ' ‘ 

;_-;A .stillplfurtherj objectcf the inventionis-to provide ' 
a. corrugated laminated paper vthat is simple and‘ econor'nié ' 

. sAt-sti'lliwfurther object of the ‘invention is'to provide an 7 
{cal to manufacture. " . . ‘ I '' 

gap "aratusiofnovel construction‘for making a' corrugated 
laminated paper inoneoperation. ‘ r Y ‘ V ‘ ' 

,‘ :Astillgfurthet ‘object of the invention is to provide 
acormgated ‘ laminated .paper whic‘hrhas a, large variety 

35 

40 
Conse- ’ s 

45 

50 

60 
of uses and which may be tailored to. suit the .spe'ci?c‘us'e. a 

Further objects; of :the'invention. will .be apparent'upon 
development ‘Of j the‘ speci?cation "with reference. to the 

1;; _ "In the drawings :11? . _ ' . . ' ' 1_ J 65. 

Figure; .11 shows-a planviewcf the’corru‘gated laminated H 
. paper;enrbodyingitheinvention 1:1... I “ ‘ 
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‘and apparatus in which a corrugated laminated paper is 
made. ’ . . ' 

Figure 5 is a side view in elevation of the apparatus 
embodying the invention. . 

' Figure 6 is a plan view in elevation of the apparatus 
shown in Figure 5. 

Figure 7 is a sectional view taken along the line 7--7 
in Figure 6. ’ 

Figure 8v ‘is a sectional view taken along the line 8-8 
in Figure 6; and ' 

Figure 9 is a sectional view taken along the line 9-9 
‘in Figure 6. ' 

Referring now to Figures 1 and 2, there is shown a 
corrugated laminated paper embodying the invention gen 
erally ‘denoted by the numeral 10. The paper is com 
prised of a corrugated ply 11 and a substantially ?at 
backing ply 12; The corrugated, ply 11 is provided with 
a plurality of short, transverse, regularly spaced corruga 
tionsltwhich'are arranged'in the alternating rows 15 
'asj‘best-shoWn in Figure. 11‘. De?ning the corrugations on 
their sides‘and at their ends are ‘the ?at unnaised portions 
.16. _ i In other Words, the ends of each corrugation termi 
nate in the unrai'se'd or ?at portions 16 in the rows 15 
vadjacent thereto. - The ends of 1each corrugation lie.v be 
tween the'ends of two corrugations in the adjacent rows 
in alsubstantially contiguous relationship. 7 In thepreferred 
embodimentthe ends'of the corrugations 14 in one row 
appear ‘to slightly overlap the endsjof the corrugations 
14 in the adjacent rowsdue to the transition 17 between 
the corrugated ‘and noncorrugated areas. The ends of 
corrugations 14in adjacent rows are interconnected‘with 
the ends of corrugations ‘in adjacent rows 1 bythe lon 
gitudinal corrugations 13, as best shown in Figure l, p In 
other'words, ply could be characterized by both 
transverse and longitudinal corrugations. ' 
a . Referring now to Figure 2, it can be seen ‘that’ the 
backing ply 12 isvsecured to the underside of the flat 
portions 16 by some suitable adhesive. One adhesive or 
glue that is particularly adapted for this use is the air 
drying type, although other types, such as thermal setting 
and pressure sensitive types, may be used in the practice‘ 
of the invention; The adhesive may be appliedto the 
entire surface of the backing ply or it may be selectively 

touching relationship. . , e V 

‘ The length of the corrugations 14 in the transverse 
direction is approximately the same as that of the ?at por 
tions 16 as best shown in Figure 2. In the longitudinal 
vdirection the width of the corrugations 14 is somewhat 
.lessthan that of the ?at portions 16, as shown in Figure 3. 
However, these ‘dimensions are merely a matter of choice 
{and may be varied to meet the speci?c needs. ’ The/type 

‘V ,ofpaper-thatisto be used for each of'the plies is also " 
,a matter of choice dependingjupon the structurallchairr 
‘,‘acteristics (required. 

. -. Referring back ‘to Figure l, ‘itcan now be seen that the 
corrugated. laminated paper ‘as constructed is universally 
V?exible. If "it should hey-desired to fold thepaper along 
a transverse line, the corrugations '14 ‘will form a na 
tural,‘ line of fold. On the other hand, if it .shouldbe 
"desired to fold the paper along a longitudinal line,’ a lon 
_gitu_dina1 corrugation 1-8 wiiltorm ‘a natural line of fold. 
Still' further,’ if it should be desired to fold the paper 
‘along a ,diagonaldirection, itcan be'seenlthat the (‘cor 
erugations 14 and particularly the transitions 17 'forma 
natural lineof fold in ‘this direction. Thus‘the paper will 

" readily“ assume the ‘shapeof ‘the obj’ectwrapped therein 
fso as to‘present' a .neat and __well cushioned package. 7 I 

‘170 
A method used for making the laminated paper pr'e- i‘ I 

wiously described can ‘best be understood ‘by ‘referring to 
‘Figure-74'.‘ Theipaper for ‘the ‘ooirugatediply 11 is’sttir'fedi 
on theroll‘iltl'which may bee-positioned’ in‘any convenient 

applied in only those areas of the two plies which are in 
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location. The paper then is pulled from the roll 19 into 
the gathering rolls 21 which draw together the paper 
transversely to provide sufficient surface area to form 
the longitudinal corrugations 18 as will be apparent later 
on. After leaving the rolls 21, the paper is then drawn 
into the forming rolls 22 which by means of a comple 
mentary teeth and indentation arrangement form the 
corrugations that have been previously described. In 
the meantime, the backing ply 12 is drawn from the roll 
23 over’ the idle roll 24 onto the glue roll 25. At this 
point the glue or adhesive is applied to the backing ply 
either in a selective pattern or over the entire surface. 
The paper then passes over a second idle roll 26 onto the 
roll 27 which co-operates with the lowermost of the 
forming rolls 22 to bring the two plies together. As 
shown in Figure 4, the amount of time the glue or adhe 
sive is exposed to the air for purposes of partial setting 
is determined by the distance between the roll 26 and the 
roll 27. After the laminated paper leaves the forming 
rolls, it is then wound onto the roll 60 in which form it 
may be stored until needed. 

In Figures 5 and 6 a more detailed illustration of the 
apparatus is shown. The roll 19, on which the paper for 
making the corrugated ply is stored, is rotatably mounted 
on the upright supports 28. The supports 28 are secured 
by any suitable means to a horizontal frame member 29. 
As shown in the drawing, three pairs of gathering rolls 

21 are mounted on the frame member 29. The number 
of pairs that are needed depends upon the type of paper 
that is being used to form the corrugated layer and the 
amount that the paper is to be gathered. After the gath 
ering operation the corrugated ply is of the same width 
as the backing ply, as will be apparent later on. It should 
be noted that the gathering could be accomplished by 
other means than the previously described rolls. 
The top roll 30 of each pair of gathering rolls is pro 

vided with a plurality of regularly spaced annular ?anges 
31 as best shown in Figures 7 and 9. ‘These ?anges 31 
co-operate with complementary annular grooves 32 in 
the bottom roll of each pair. The depth of the ?anges 
31 is increased and the regular spacing is decreased in 
each succeeding pair of rolls. Similarly the depth of the 
grooves is increased and the width and the regular spac 
ing is decreased in each succeeding pair of rolls. As is 
best shown in Figure 6, the paper as it progresses through 
the gathering rolls is gradually reduced in Width by the 
formation of the longitudinal creases by the co-operation 
of the ?anges 31 with the grooves 32. After the paper 
has passed through the gathering rolls, it is then ready 
to ‘be formed into the corrugated pattern previously 
described. . ‘ 

‘As shown in Figure 7, the forming rolls 22 are com 
prised of an upper roll 33 and a lower roll 34 rotatably 
mounted on the frame 35. As shownin Figure 5 the 
upper and lower rolls are interconnected by the gears 36 
and 37. In this manner the two rolls may be driven 
simultaneously by a single drive means (not shown). It 
should also be pointed out that the top roll 30 of the 
repair of gathering rolls adjacent to the forming rolls is 
driven by a chain drive 38. as shown in Figure 6. The 
top roll 30 in turn drives the bottom roll '32 by the gears 
'38a.' The remaining gathering rolls are in turn driven 
by subsequent chain drives 38 and gears 38a. Inthis 
manner, all of the rolls that are used in the apparatus, 
including those described hereinafter, may be driven by 
a single power source at synchronized speeds. 

' Referring back to Figure 6, it can be seen that the top _ 
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Each disk is secured to a shaft 42 by the keyway 43 in 
order that rotation may be imparted thereto, as shown in 
Figure 7. I 
The disks of the top forming roll are provided with an 

alternating series of teeth 44 and indentations 45. In 
the ?rst disk 39 the keyway 43 lies along the center line 
bisecting diametrically opposite teeth 44. In the adjacent 
disk 40 the keyway is offset from the center line so that 
the indentations 45 are aligned with the teeth 44 of the 1 
adjacent disks 39 when the disks are mounted in alternate 
order on the shaft 42. 
The lower forming roll 34 is comprised of similarly 

constructed disks which are complementary to those on 
the upper roll. In other words, the indentations 47 of 
the disk 46 receive the teeth 44 and vice versa, the in 
dentations 45 receive the teeth 48. It can now be seen 
that this alternating on-center-keyway, o?-center-keyway 
arrangement of the forming disk on the shaft results in 
rolls which form the corrugated pattern shown in Fig 
ure 1. 

Adjacent the lower roll 34 is a plurality of rotatably 
mounted guide members 49. The forward face 50 of 
the guide members 49 is provided with a radius of curva 
ture complementary to that of the lower roll 34. This 
face rests in the annular groove 41 between the disks 46 
and serves to hold the paper on the forming roll in its 
corrugated form until it can be secured to the backing 

‘ ply. It should be pointed out that the guide members 
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roll 33 is comprised of a pluralitypof alternating disks ‘ 
39 and 40 mounted on the shaft 42. The disks 39 and 
40 are, regularly spaced on the shaft 42 with the‘ spaces 
‘forming the annular grooves‘_41. Although each‘ of the 
forming rollscould be constructed in an__i_n_te_grated fash 

' ion,_the preferred embodiment of the :inventioncontem 
platesythe separable disk “assembly previously described. 
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49 ride in the previously formed areas which eventually 
become the longitudinal corrugations 18. 

Referring back to Figure 5, the paper for the backing 
ply 12 is stored on the roll 23 mounted on the supports 
52. The paper moves from the roll 23 to an idle roll 53 
which is mounted on the frame member 54. The paper 
then moves to the adhesive or glue roll 55, part of which 
is immersed in the reservoir 56. A doctor knife 57 
or any other suitable means may be used for removing 
excess glue from the roll 55. This roll may have a 
smooth outer face or it may have an intaglio design, 
in order to selectively print the glue on the paper. If 
the latter procedure is followed, a considerable saving in 
glue will be realized and at the same time the ?exible 
properties of the corrugated paper will be enhanced to 
some extent. After the paper leaves the glue roll 55, it 
then passes over a second idle roll 58 which serves to 
position the paper for the next operation. The paper 
then passes to the roll 59 which co-operates with a lower 
forming roll 36 to secure the corrugated layer and the 
backing layers together. As was mentioned previously, 
the distance between the idle roll 58 and the roll 59 de 
pends upon the amount of time necessary to partially 
set the blue on the face of the backing layer. In other 
words, this distance can be varied in order to suit the 
needs of the speci?c adhesive or glue that is used. Al 
though air setting type adhesive has been mentioned as 
particularly adapted for this use, it is contemplated that 
other types such as heat setting adhesive may be used. In 
that case it may be necessary to heat one or more of the 
rollers, particularly roll 59. As the papers pass between 
the roll 59 and the lower forming roll 36, the backing 
ply 12 is forced against the ?at portions 16 of the corm 
gated ply 11. It the glue has had sufficient time to set. 
then the two plies will be secured together in the manner 
shown in Figure 1. 
. The paper then goes onto a storage roll 60 which is 
mounted on the supports?l. As was mentioned previ 
ously, the rolls 55 and 59 as well as the gathering and 
forming rolls are driven by suitable means depending 
from‘the' lower forming roll 36. In this manner, all of 
the rolls can be synchronized, which will provide a ' 
smooth continuous operation. This is particularly im 
portant where an intaglio glue roll 55 is used for it is 
necessary that the glue patte'rn‘conform and be.- aligned 
with the pattern of the ?at portions of the backing ply 12. 
As was__nientioned previously, numerous types of paper 



5 
may be used for both ‘the rcorrugated ply 11 and the 
backing plyJIZ. This is a matter; of choice which depends 
upon 'the‘structi?'al characteristics 'ref'q'uired inthe, ?nal 
product-‘t " 'l ‘I f 

‘It is also ‘coritempla'tedthat a 'compoundlaininated 
structure 'could'be'used Within th'e?s'cope of ‘the ‘inven 
tion. Although certain d'e't'a'il'shave ‘been speci?ed in the 
description of the invention, it is to be understood that 
this is merely‘by way of example rather than limitation. 
It is contemplated that certain modi?cations ‘of the in 

vention may be made within the scope of the claims 
without departing from the spirit of the invention. 

I claim: 
1. An apparatus for making corrugated laminated 

paper comprising at least one pair of rolls for gathering 
a ?rst ply of said paper, each of said pair of gathering 
rolls having one roll provided with a plurality of spaced 
annular ?anges, and a second roll provided with spaced 
annular grooves complementary with said ?anges, a pair 
of forming rolls for corrugating said ?rst ply, said form 
ing rolls comprising a plurality of regularly spaced annu 
lar disks, each of said disks having a series of alternating 
teeth and indentations on its outer periphery, the disks 
of one of said forming rolls intermeshing with the disks 
of the other said forming roll, roll means for selectively 

' coating an adhesive on a second ply of said paper, and 
further roll means co-operating with one of said forming 
rolls for bringing said ?rst and second plies in touching 
relationship whereby said ?rst and second plies are se 
cured together by said adhesive. > 

2. An apparatus for making corrugated laminated pa 
per comprising at least one pair of rolls for gathering 

' a ?rst ply of said paper, each of said pair'of gathering 
rolls having one roll‘ provided with a plurality of spaced 
annular. ?anges, and -,a second roll provided with a plu 
rality of spaced annular grooves complementary to said 
?anges, a pair of forming rolls for corrugating said ?rst 
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rality ofspaeed annular grooves ‘complementary to said 
' ?anges, a pair of ,forming rolls for corrugating said ?rst‘ 
ply, each of ‘said forming rolls comprisinga plurality of 
regularly‘ spaced annular disks ' separated by ‘annular 
grooves, ‘said disks having a series ‘of teeth and in 
dentations, alternate disks‘ being indexed sov that ‘the 
teeth thereon are aligned with the indentations on adja 
cent disks, the teet-h'on the disks'cor'np‘rising one of said 
forming rolls intermeshing with the teeth on“ the disks 
comprising the other said :forming‘roll, roll means for 
selectively coating an adhesive on a second. ply, and 
further roll means co-operating with one of said forming 
rolls for bringing said ?rst and second plies in touching 
relationship, guide means co-operating with said annular 
grooves, and means for simultaneously driving all of said 
rolls. ' 

5. A laminated corrugated packaging material com 
prising a corrugated ply having rows of alternating raised 
and ?at portions, the ends of each of said raised por 
tions being adjacent to a ?at portion in the adjacent rows 
and juxtaposed to the ends of the raised portions adjacent 
said last named ?at portion, corrugations parallel with 
said rows vand intersecting the ends of said raised portions, 
and a backing ply secured to the ?at portions of said ' 
corrugated layer. ' 

6. A laminated corrugated packaging material compris 
ing a corrugated ply having rows of transverse alternat~ 
ing raised and ?at portions, the ends of each of said 
raised portions being adjacent to a ?at portion in the ad 
jacent rows and juxtaposed to the ends of the raised por 

. tions adjacent said last named ?at portion, said ?at por 
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ply, each of said forming rolls comprising a plurality of ' 
regularly spaced annular discs separated by annular 
grooves, said disks having a series of teeth and indenta 
tions, alternate disks being indexed so that the teeth there 
on are aligned with the indentations on adjacent disks, 
the teeth on the disks comprising one of said forming 
tl‘OllS intermeshing with the teeth on the disks comprising 
the other said forming roll, roll means for selectively coat~ 
ing an adhesive on a second ply, and further roll means 
co-operating withrone'of said forming rolls for bringing 
said ?rst and second plies in touching relationship where 
by said ?rst and'second plies are secured together by said. 
adhesive. , . . ' 

3. An apparatus for making?corrugated laminated pa 
per comprising atv least one pair of rolls for gathering a 
?rst ply of said paper, each of said pair of gathering rolls 
having one roll provided. with a plurality of spaced an 
nular ?anges, ‘and a second roll provided with a plus 
rality of spaced annulargrooves complementary to said 

. ?anges, apair of forming rolls for corrugating said ?rst 
‘ ply, each of said forming rolls comprising‘ a plurality of 
regularly spaced annular, disks separated by annular 
grooves," said disks having a series of teeth; and indenta 
tions, alternate disks being indexed so that the teeth there; 
on are aligned with the indentations on adjacent ‘disks, 
the teeth ,on the diskscomprising one of said forming 

’ rolls intermeshing with the teeth‘ onpthe disks comprising , 
the other said, formingj‘roll, roll means for selectively 
coating an adhesive on ‘a second ply, and further roll 

' means co-operatingl'withaone,of said forming rolls for 
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tions being substantially wider than said corrugations, 
corrugations parallel with said rows and intersecting the 
ends of said raised portions, a backing ply, and adhesive , 
means for securing said backing ply to said ?at portions. 

7. A laminated packaging material comprising a cor 
rugated ply having contiguous longitudinal rows of trans 
verse alternating raised and ?at portions, the ends of 
‘each of said raised portions abutting a ?at portion in the 
adjacent rows, said ends being juxtaposed to the ends of 
the raised portions adjacent said last named ?at portion, 
corrugations parallel with ‘said rows and intersecting the 
ends of said raised portions, and a backing ply secured 
to the ?at portions of said corrugated ply. 

8. Av laminated packaging material comprising a cor 
, rugated ply having a plurality of short transverse regu 

larly spaced corrugations, each of said corrugations de 
?ned by ?at portions, the ends of each said corruga 

' tions juxtaposed to the ends of the longitudinally adja 
50 
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cent corrugations, a longitudinal corrugation intersecting 
the ends of longitudinally adjacent corrugations, and a 
second ply secured to the ?at portions of said ?rst ply. 

9. A laminated packaging materialcomprising a cor 
rugated ply having a plurality of short transverse regu 
larly spaced corrugations arranged in longitudinal rows, 
each of said corrugations de?nedby ?at portions in the 

' adjacent rows, said ?at portions being substantially wider 

60 

than said corrugations, the ends of each said corru 
gations juxtaposed to the ends of the longitudinally adja~ 
cent corrugations in adjacent rows, a longitudinal corru 
gation intersecting the ends vof longitudinally adjacent 
corrugations,:a second ply, and adhesive means for securé 
ing said second ply to said ?at portions. 

10.‘ A laminated packaging material comprising a 
corrugated ply‘ having a plurality of short transverse reg 
ularly spacedcorrugations arranged in longitudinal rows, 

“each of said corrugations de?ned by ?at portions ‘in the 
bringing said ?rst and second plies "in touching 'relation- ‘ 

- ship, and guide means,‘ oo-operatingiwith said 'annular 
grooves. ' 

4. An" apparatus for-making corrugated laminated pa’,-v 
per comprising at least one‘ pair of rolls‘ for gathering 

I jacent corrugations inadjacent rows, a longitudinal core 

a ?rst ply 'of said paper, each of said pair of gathering . , 
rolls'h'aving one roll provided with alplurality of spaced 
annular ?anges and a second roll ‘provided with. a plu is 

adjacent rows, said ?at portions beingsubstantially wider 
than ,said corrugations, the ends 'of each of said corru~ 
gationsjuxtaposed tojthe ends of the longitudinally ad 

rugation intersecting'theends of longitudinally adjacent 
corrugations, a‘ substantially ?at ply, and adhesive means 
for securing said secondjply' to saidi?atportionsr ' 

(References on following page) , i 



2,974,716 
7 

References Cited in the ?le of this patent 

304,417 
997,994 

1,150,805 
1,45 0,35 1 
1,642,782 
2,05 1,296 
2,173,797 
2,257,429 

UNITED STATES PATENTS‘ 
Fletcher _____________ __ Sept. 2, 1884 
Hahn _______________ __ July 18, 1911 5 
Beran _______________ __ Aug. 17, 1915 
Beran _______________ __ Apr. 3, 1923 
Langston __- __________ __ Sept. 20, 1927 

Goettsch _____________ __ Aug. 18, 1936 
Toohey et a1 __________ __ Sept. 19, 1939 10 
Ruegenberg __________ __ Sept. 30, 1941 

'-19,119. 
157,332 
583,894 
476,269 
23,359 

8 
FOREIGN PATENTS 

Great Britain ________ __ NOV. 28, 1889 
Great Britain _________ .__ Apr. 10, 1922 
Germany ____________ __ Sept. 11, 1933 
France ______________ __ May 3, 1915 
France ______________ __ June 14, 1921 


