
Nov. 12, 1940. E. L. PERRY 2,221,200 
METHOD AND APPARATUS FOR FORMING ARTICLES FROM PAPER PULP 

Filed May ll, l937 4. Sheets-Sheet 

S. s A. W 72 f 

: A) 
s A. / 

sessee 

| // A 

S. INVENTOR. 

Eugene L. Perry 
BY 2 zée Éé 

ATTORNEY.S. 

  

  

  

  

  

  

  



2,221,200 E. L. PERRY 

METHOD AND APPARATUS FOR FORMING ARTICLES FROM PAPER PULP 

Nov. 12, 1940. 

4. Sheets-Sheet 2 Filed May ll, l937 

Saarasanna assas 

sy 
N 

nn SS 

  



Nov. 12, 1940. E. L. PERRY 2,221,200 
METHOD AND APPARATUS FOR FORMING ARTICLES FROM PAPER PULP 

Filed May il, l937 4. Sheets-Sheet 3 

WWWWW INVENTOR. 
- - - - - - - - - - - - - - - - - - - - - - - - - - - Eugene L. Perry 

"42.7%. 4./ 
ATTORNEY.5 

  



Nov. 12, 1940. E. L. PERRY 2,221,200 
METHOD AND APPARATUS FOR FORMING ARTICLES FROM PAPER PULP 

Filed May ll, 1937 4 Sheets-Sheet 4 

SSSSSSS 

N 

ATTORNEY.S. 

  



() 

5 

25 

30 

35 

40 

SS 

Patented Nov. 12, 1940 

UNITED STATES 

2221,200 

PATENT OFFICE 
2,22200 

METHOD AND A PPARATUS FOR FORMING 
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6 Claims. 

This invention relates generally to a method 
and apparatus for making sheets from a solution 
containing paper pulp and refers more particu 
larly to the manufacture of corrugated sheets. 
One of the principal objects of this invention 

consists in the provision of an improved method 
and apparatus for forming corrugated sheets 
with felted corrugations possessing some degree 
of resiliency and capable of being effectively em 
ployed as a protective wrapper or as a filler in 
shipping containers. 
Another advantageous feature of the present 

invention resides, in the provision of a method 
and apparatus rendering it possible to vary the 
cushioning qualities of the felted corrugations to 
Suit the particular use of the material. 
A further object of this invention is to pro 

vide a method and apparatus in which the cor 
rugated sheet is successively formed and rein 
forced by applying a backing material to the sheet 
possessing sufficient inherent toughness to per 
mit bending the sheet intermediate adjacent cor 
rugations without cracking or separating the 
Sale. 

In addition to the foregoing, the present in 
vention contemplates forming the reinforcing 
sheet from paper pulp and conveying the sheet 
thus formed into contacting relation with the 
corrugated sheet adjacent the delivery end of 
the apparatus while both sheets possess suff 
cient moisture to cause the same to adhere to 
gether so that in effect the backing is molded 
On the corrugated sheet as the latter is dis 
charged from the apparatus. 
The foregoing, as well as other objects, will 

be made more apparent as this description pro 
ceeds, especially when considered in connection 
With the accompanying drawings, wherein: 

Figure 1 is a perspective view of the appara 
tus employed in manufacturing the corrugated 
sheet; 

Figure 2 is a semi-diagrammatic longitudinal 
Sectional view of the apparatus shown in Fig 
lure 1; 

Figure 3 is an enlarged view of a portion of 
Figure 2; 

Figure 4 is a sectional view taken substantial 
ly on the plane indicated by the line 4- 4 of 
Figure 3; 

Figure 5 is a fragmentary sectional view taken 
Substantially on the plane indicated by the line 
5-5 of Figure 3; 
Figure 6 is a fragmentary sectional view of 

one of the corrugations on the corrugated form 
ing roll; 

(C. 92-39) 
Figure 7 is a cross sectional view illustrating 

the product of my improved method and ap 
paratus; 

Figure 8 is a view showing a slightly modified 
form of product that may be manufactured by 
my improved method and apparatus; and 

Figure 9 is a cross sectional view showing a 
further modification of the product capable of 
being formed by my improved method and ap 
paratus. 
The method of forming a corrugated sheet in 

accordance with this invention will perhaps be 
more fully understood upon considering the ap 
paratus employed in carrying out the several 
steps of the method, although it is to be under 
stood that the method is by no means limited 
to the particular apparatus selected herein for 
the purpose of illustration. In general, a tank 
5 is supplied with a solution containing paper 

pulp and the percentage of the paper fibers sus 
pended in the Solution depends upon the particu 
lar grade of paper it is desired to form. Upon 
reference to Figure 2, it will be noted that the 
tank 5 is provided with a discharge opening 6 
at the bottom of the inner side Wall thereof 
and this discharge opening communicates with 
a chamber 8 having one wall defined by the pe 
riphery of the drum 9. The drum 9 is shown 
in Figure 3 of the drawings as having the pe 
ripheral surface corrugated in such a manner 
that the corrugations 20 extend axially of the 
drum and are spaced from each other uniform 
distances circumferentially of the drum in ac 
cordance with the spacing of the corrugations 
desired on the product shown in Figure 7 of 
the drawings. Referring again to Figure 3, it 
will be noted that the corrugated periphery of 
the drum 9 forms the bottom wall of the cham 
ber 8, and that the normal level of the sus 
pension in the chamber 8 is maintained above 
the top' side of the drum. The suspension is 
confined in the chamber 8 at one side by a 
seal 2 extending longitudinally of the drum 
in cooperation therewith and at the opposite side 
by means of a roll 22 extending for substantially 
the full length of the drum. The roll is sup 
ported with its periphery in close proximity to 
the periphery of the drum and revolves in a 
direction opposite the direction of rotation of 
the drum with the periphery thereof spaced from 
the adjacent surface of the drum to provide suf 
ficient clearance for the passage of the fibers 
therebetween. 
From the foregoing, it necessarily follows that 

the suspension in the chamber 8 will fill the 
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dwells or longitudinally extending recesses 23 
between adjacent corrugations 20 of the drum as 
these recesses are moved throughout the angular 
space between the seal 2 and roll 22. Upon ref 
erence to Figure 3, it will be noted that each of 
the recesses 23 communicate with the interior 
of the drum through the medium of a series of 
radially extending passages 24 and a vacuum is 
effected within the drum for the purpose of with 
drawing the moisture from the Suspension in the 
chamber 8. In the present instance, the periph 
ery of the drum is encircled by two screens iden 
tified in Figure 6 by the reference characters 25 
and 26. Both of the ScreenS conform exactly to 
the periphery of the drum and the inner screen, 
or the screen immediately adjacent the corru 
gated periphery of the drum, is of larger mesh 
than the outer screen 26. As a result, the fibers 
suspended in the solution are accumulated on the 
corrugated screening as the moisture is drawn 
into the drum by the vacuum. Inasmuch as the 
passages 24 through the drum communicate with 
the bottoms of the recesses 23 between adjacent 
corrugations 20, it follows that the pull effected 
by the vacuum is concentrated in this region of 
the recesses and that a larger number of the 
fibers will be accumulated on the Screening in 
the bottom portions of the recesses. Due to the 
relatively large mesh screening 25, a certain 
amount of the vacuum pull will be transferred to 
the crest or outer edges of the corrugations 20 
and, as a result, fibers will accumulate on the 
outer edges of the corrugations to a lesser extent 
than they accumulate in the recesses 23. It 
follows from the above that the thickness of the 
fibers in the recesses 23, which corresponds to the 
corrugations of the finished product shown in 
Figure 7, depends to a large extent upon the 
length of time that the suspension is subjected 
to the action of the vacuum and that this thick 
ness may be controlled to produce either the 
product shown in Figure 7 or the one shown in 
Figure 8 by varying this time interval. In other 
words, if it is desired to produce the product 
shown in Figure 8 having practically solid corru 
gations, the speed of rotation of the drum may 
be reduced, or the position of the roll 22 may be 
changed to provide a greater angular travel of 
the drum through the suspension. It may be 
pointed Out at this time that the roll 22 will also 
Serve to level off the fibers accumulated on the 
corrugations Of the drum as these corrugations 
are Successively advanced past the roll. 

Referring again to Figure 3 of the drawings, 
it will be noted that the vacuum pull on the cor 
rugated sheet is continued after the drum ad 
vances the sheet beyond the roll 22, and this is 
for the purpose of withdrawing any excess mois 
ture from the sheet. The vacuum is cut off at 
the underside of the drum by means of a fixed 
arcuate valve member 27 located in the drum and 
having an outer surface corresponding exactly to 
the inner cylindrical surface of the drum so as to 
have a sliding fit with this surface. The member 
27 also supports the exhaust conduit 28 having 
One end communicating with a suitable vacuum 
pump (not shown) and having the opposite end 
Communicating with the interior of the drum 
through the medium of passages 29. It will, of 
course, be understood that the moisture with 
drawn from the product into the drum is con 
ducted into the exhaust conduit 28 and is dis 
charged from this conduit through the vacuum 
pump. 

It has been mentioned above that the present 
invention contemplates applying a backing, or 

2,221,200 
reinforcing sheet, to the corrugated sheet in or 
der to strengthen the latter. In the present in 
stance, the backing sheet 30 is formed of a com 
paratively good grade of paper in order to possess 
the degree of toughness required to effectively 
reinforce the corrugated sheet and to permit 
bending of the corrugated sheet without cracking, 
or Separating the same. Upon reference to 
Figure 2, it will be noted that a solution having 
the proper percentage of paper pulp suspended 
therein is pumped into a tank 3 from a supply 
line 32 and the level of this suspension is so de 
termined with respect to a second vacuum drum 
33 to permit the same to flow over the top of the 
drum. The second drum 33 is rotatably mounted 
on a cylinder 34 having an external diameter ap 
proximating the internal diameter of the drum 
and having an arcuate recess 35 in the periphery 
thereof at the upper side of the same for suc 
cessively communicating with a series of circum 
ferentially spaced passages 36 extending radially 
through the drum. The arcuate recess 33, in 
turn, communicates with a passage 37 through 
the medium of ports 38, and the passage 37 is 
connected to a Suitable vacuum pump (not 
shown). The periphery of the drum 33 is en 
circled by a screen 39 of relatively fine mesh and 
this screen is secured in any suitable manner to 
the drum for rotation therewith as a unit. As 
a result of the above construction, the moisture 
in the paper pulp suspension is withdrawn 
through the radial passages 36 into the exhaust 
conduit 3 as the passages successively register 
with the arcuate recess 35 and the relatively fine 
fibers accumulate on the screen 39 to form the 
backing sheet 30. 
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Upon reference to Figure 3, it will be noted that 
the drum 33 extends for substantially the full 
length of the drum 9 and is supported in such 
close proximity to the periphery of the drum 9 
that the backing sheet 30 contacts with the ad 
jacent surface of the corrugated sheet advancing 
with the drum 9. Inasmuch as both the corru 
gated and backing sheet still retain a certain 
amount of moisture, it necessarily follows that 
the backing sheet will adhere to the adjacent Sur 
face of the corrugated sheet and will move With 
the latter in the direction of rotation of the drum 
9 which, of course, is opposite to the rotation 

of the drum 33. In order to insure disengagement 
of the backing sheet 30 from the drum 33 and to 
adhere this backing sheet with the corrugated 
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sheet on the drum 9, provision is made for forci- . 
bly moving the backing 30 against the corrugated 
sheet on the drum 9. This is accomplished in 
the present instance by forcing air under pres 
Sure through the radial passages 36 as the latter 
Successively approach a position directly opposite 
the periphery of the drum 9. As Shown in 
Figure 3, a longitudinally extending recess 40 is 
formed in the cylinder 34 on which the drum 33 is 
Supported and this recess communicates with a 
fluid pressure Supply line 4f through the medium 
of passages 42. 
As a result of the foregoing operations, the 

corrugated sheet on the periphery of the drum 
9 is provided with a relatively tough backing 

sheet 30 and as the corrugated sheet with its 
backing approaches the bottom side of the drum 
9, it is deposited on a conveyor 43 of the flexible 

belt type. The corrugated sheet with its back 
ing is ejected from the drum 9 by means of 
fluid under pressure and this is accomplished in 
the following manner. Referring again to Fig 
lure 3, it will be noted that a fluid pressure supply 
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line 44 is supported in the arcuate valve member 7 
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2 and this line communicates with a pair of cir 
cumferentially spaced recesses 5 extending ax 
ially of the drum 9. The recesses 65 communi 
cate with the Supply line through the medium of 
passages 46 and successively communicate with 
the passages 24 through the drum in order to 
insure disengagement of the corrugated sheet 
with its backing from the drum 9. Any tend 
ency for the fluid under pressure to escape into 
the vacuum portion of the drum is minimized by 
a sealing strip 6 mounted in the periphery of 
the arcuate valve member 2 and normally urged 
into frictional engagement with the inner cylin 
drical surface of the drum 9 by means of a 
Spring 48. 
From the brief description noted above, it fol 

lows that various different types of corrugated 
sheets may be readily and inexpensively formed. 
It will, of course, be understood that the provi 
sion of the backing sheet 30 is not necessary and 
this step in the method may be readily elimi 
nated. It should also be understood that Sev 
eral laminations of the backing sheet 30 may be 
applied to the corrugated sheet by merely dupli 
cating the drum units 33. 

Referring now more in detail to the particular 
construction of the apparatus, it will be noted 
from the several figures of the drawings that the 
drum 9 is supported for rotation on an idler roll 
50 engageable with the inner cylindrical surface 
of the drum at the upper side of the latter and 
mounted for vertical adjustment on bracketS 5. 
The idler roll 50 is adjusted in such a manner 
that the inner cylindrical Surface of the drum 9 
frictionally engages the outer surface of the ar 
cuate valve member 2 previously described as 
extending for a substantial distance circumfer 
entially of the drum at the lower side thereof 
and as having a length approximating the length 
of the drum. Upon reference to Figures 2 and 4, 
it will be noted that a ring gear 52 is secured to 
One end of the drum and this ring gear meshes 
With a pinion 53 secured to the driven shaft 54, 
which in turn is operatively connected to the 
prime mover 55 shown in Figure 2. The opera 
tive connection between the shaft 58 and the 
prime mover is of the reduction type and com 
prises a series of pulleys interconnected through 
the medium of belts. In detail, a pulley 56 of 
relatively large diameter is Secured to the shaft 
5 and is connected to a relatively small di 
ameter pulley 5 on the idler shaft 58 by means 
of a belt 59. The idler Shaft, 56 also has a rela 
tively large diameter pulley 68 secured thereto 
and this pulley is connected by means of a belt 
6 to a small diameter pulley 62 secured to the 
drive shaft of the motor 55. In the above man 
ner, the drum is revolved at a reduced speed 
from the motor in the direction of the arrow 63 
in Figure 3. 
The roll 22 is rotated in the opposite direction 

by means of a pinion 66 secured to one end of 
the roll and meshing With the ring gear 52. Also, 
the ring gear 52 drives the drum 33 in the oppo 
site direction by a pinion 65 secured to the drum 
33 and directly meshing with the ring gear. This 
arrangement provides for rotation of the drum 
33 in the direction of the arrow 66 shown in Fig 
ure 3 and causes the backing 30 to advance in 
the same direction as the corrugated sheet on 
the drum 9. In addition, the conveyor 43 is 
driven from the ring gear. 52 on the drum by 
means of a roll 67 having a pinion 68 therein 
meshing with the ring gear 52. 

3 
sion is supplied over the drum 9 from the tank 
5 and this tank is supplied with the proper sus 

pension from a pressure supply line 0 communi 
cating at spaced points with the interior of the 
tank by means of a plurality of valve controlled 
discharge conduits f. Upon reference to Figure 
2, it will be noted that the tank is provided with 
a series of baffles 72 predeterminedly arranged on 
opposite sides of the discharge conduit to min 
imize the turbulence of the suspension caused by 
discharging the latter into the tank. The level 
of the Suspension in the tank is controlled SO 
that this susperasion extends over the top Of the 
drum and this is effected in the present instance 
by predetermining the height of the ou 3ernost 
baffle 73. In other words, the baffle 3 cc operates 
with the outer wall 76 of the tank to form, a con 
partment 5 and the lower end of this compart 
ment communicates with a drain conduit 6 
which in turn communicates with the reservoir 
or source of Supply for the Suspension. As a 
consequence, as soon as the level of the suspen 
Sion exceeds the height of the baffle 3, this sus 
pension Will enter the compartment 5 and be 
directed back to the source of supply through the 
conduit S. 
The tank 3 supplying the drum 33 with pulp 

suspension is similar in construction to the tank 
5 but in the present instance communicates with 

a separate supply line . This is desirable in 
that the reinforcing backing sheet 30 is prefer 
ably of a finer grade of paper than the corru 
gated sheet formed on the drum 9 and, there 
fore, the percentage of pulp in the suspension 
Supplied to the tank 3 varies accordingly. Of 
course, it will be understood that if the backing 
is formed of the same grade as the corrugated 
sheet, the tank 3 may be supplied with suspen 
Sion from the same source as the tank 5. 
The product formed in accordance with the 

method and apparatus previously described is 
shown in Figure 7. As will be observed from this 
figure, the product 8 comprises a corrugated 
sheet and a backing sheet. The corrugations 8 
are felted in the manner described above to im 
part a cushioning quality to the product which, 
in the present instance, is enhanced by control 
ling the felting to such an extent that a longi 
tudinally extending recess 82 is formed in the 
underside of each corrugation. In Figure 8, a 
corrugated product is disclosed formed in ac 
cordance with the present method and appara 
tus, but differing from the product shown in Fig 
lure 7 in that the corrugations are felted to a 
greater degree. In other words, the corrugations 
83 are practically solid and this is accomplished 
by Subjecting the material to the action of the 
vacuum for a greater period of time. In Figure 
9, a product is shown wherein the backing sheet 
30 is omitted from the corrugated sheet 85 and 6 
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this is accomplished by merely eliminating the 
drum 33 and its associated parts. 
What I claim as my invention is: 
1. In apparatus for forming a corrugated sheet 

from a material containing paper pulp, a rev 
oluble drum having a corrugated peripheral 
Surface and having restricted passages there 
through at the bottom portions of the recesses 
between the corrugations, means for conducting 
a Solution containing paper pulp over a portion 
of the corrugated Surface of the drum, means 
Creating a vacuum in the drum for withdrawing 

65 

moisture from the suspension in the bottom por 
tions of the recesses through said passages and 

As hereinbefore stated, the paper pulp suspen- depositing a relatively thicklayer of fibers there- as 



4. 
in, and a corrugated mesh screen positioned ad 
jacent the corrugated Surface of the drum for 
transferring a diminished amount of the vacuum 
to the regions of the corrugated surfaces of the 

5 drum at opposite sides of the passages to de 
posit a relatively thin layer of fibers thereon. 

2. In apparatus for forming a corrugated sheet 
from a material containing paper pulp, a rev 
oluble drum having a corrugated peripheral 
surface, and having restricted passages there 
through at the botton portions of the recesses 
between the corrugations, means for conducting 
a solution containing paper pulp over a portion 
of the corrugated surface of the drum, means 
creating a vacuum in the drum for drawing 
moisture in the Suspension into the drum 
through said paSSages, a corrugated compara 
tively fine mesh Screen corresponding in contour 
to the corrugated Surface of the drum for col 
lecting the fibers, and a corrugated compara 
tively wide mesh screen interposed between the 
fine mesh screen and the corrugated surface of 
the drum to transfer a proportionately diminish 
ing amount of the vacuum to the regions of the 
corrugated fine mesh screen at opposite sides of 
the passages to deposit a layer of fibers on said 
fine mesh screen proportionately diminishing in 
thickness from the bottom portions of said re 
cesses to the Crests of Said corrugations. 

3. In apparatus for forming a corrugated sheet 
from a material containing paper pulp, a rev 
oluble drum having a corrugated peripheral 
Surface, means for conducting a Solution con 
taining paper pulp Over a portion of the Corru 
gated surface of the drum, means for drawing 
moisture from the Suspension through the drum 
causing the fibers to deposit On the corrugated 
surface of the drum to form a felted corrugated 
sheet having alternate ridges and recesses, and 

40 means spaced in the direction of rotation of the 
drum from the region of the latter Subjected to 
the paper pulp Suspension for making a thin 
backing sheet from paper pulp and operable to 
advance the backing sheet in the direction of 

45 rotation of the drum to cause the backing sheet 
to contact the ridges of the felted corrugated 
sheet and to adhere thereto by Virtue of the 
moisture remaining in the sheets. 

4. In apparatus for forming a corrugated sheet 
50 from a material containing paper pulp, a rev 

oluble drum having a corrugated peripheral 
surface, means for conducting a solution con 
taining paper pulp over a portion of the corru 
gated surface of the drum, means for drawing 

55 moisture from the suspension through the drum 
causing the fibers to deposit on the corrugated 
surface of the drum to form a felted corrugated 
sheet having alternate ridges and recesses, means 
spaced in the direction of rotation of the drum 

60 from the region of the drum subjected to the 
suspension for advancing a sheet of thin backing 
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material in the direction of advancement of the 
corrugated sheet by the drum, and means for 
applying a pressure against the backing sheet 
in a direction toward the drum to cause the 
backing sheet to adhere to the ridges of the 
felted corrugated sheet. 

5. In apparatus for forming a Corrugated sheet 
from a material containing paper pulp, a rev 
oluble drum having a corrugated peripheral 
Surface, means for conducting a solution con 
taining paper pulp over a portion of the corru 
gated Surface of the drum, means for drawing 
moisture from the suspension through the drum 
causing the fibers to deposit on the corrugated 
Surface of the drum to form a felted COrrugated 
sheet having alternate longitudinally extending 
ridges and recesses, a second revoluble drum ad 
jacent the first drum and spaced in the direction 
of rotation of the first drum from the region 
of the latter subjected to the paper pulp sus 
pension, means for conducting a solution con 
taining paper pulp over a portion of the periph 
eral surface of the second drum, means for draw 
ing moisture from the suspension through the 
Second drum causing the fibers to deposit thereon 
to form a thin felted backing sheet, means for 
rotating the Second drum in a direction opposite 
to the direction of rotation of the first drum to 
advance the backing sheet in the direction of 
rotation of the first drum in close proximity to 
the periphery of the latter, and means for apply 
ing a pressure against the backing sheet in a 
direction toward the first drum to cause the 
backing sheet to adhere to the longitudinally 
extending ridges of the felted corrugated sheet 
by Virtue of the moisture remaining in the sheets. 

6. Those steps in the method of forming a cor 
rugated sheet which consist in covering a portion 
of a drum having alternate longitudinally ex 
tending ridges and recesses with a solution con 
taining paper fiber, subjecting the suspension in 
the recesses to a vacuum to withdraw moisture 
from the Suspension through the drum to de 
posit a layer of fibers in the recesses, subjecting 
the suspension adjacent the ridges to a vacuum 
less than the vacuum aforesaid to deposit a thin 
ner layer of fibers thereon, covering a portion 
of the Surface of a Second drum with a solution 
containing paper fiber, Subjecting the suspension 
adjacent the second drum to a vacuum to with 
draw moisture from the suspension and deposit 
a thin layer of fibers thereon to form a backing 
sheet, advancing the backing sheet in the same 
direction as the corrugated sheet and in contact 
therewith, and applying a pressure to the back 
ing sheet in a direction toward the corrugated 
sheet while both are sufficiently damp to cause 
the backing sheet to adhere to the longitudinally 
extending ridges of the corrugated sheet. 

EUGENE. L. PERRY. 
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