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UNITED STATES PATENT ?FFICE. 

DANIEL, M. sUTHERLAND, JR., oF TRENTON, NEw JERsEY, AssIG:NoR. To THE AGAso?? 
MILLBOARD Co., oF EwING: TowNSHIP, NEw JERsEx, A coRP?RATION OF NIEw JERSE. 

PR?CEss oF coRRUGATING PULPBoAED. 
Application filed February 25, 1920. Seriai No. 361,280. 

To all whom, it may concerni . 
Be it known that I, DANIEI, M. SUTHER 

LAND, Jr., a subject of the King 
Britain, and a resident of Trenton, county of 
Mercer, State of New Jersey, have invented 

certain new and useful.In 
Process of Corrugating Pilbóard, of which the following is a specification. 
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pitchy material inco 

The ent; invention relates to a process 
of molding pulp board. V ... * 
The principal object of the invention is to provide an improved process of making cor 

rugated pulpboard from i relatively thick 
stock (for example three eighths of an inch) 
containing, a large admixture, say 85% or 
more, of pitchy material as for example, min 
eral pitch, asphalt, resinous compounds of 
like substance. The process, however, is not 
restricted to the formation of corrugated, 
sheets, since any desired pattern may be im 
pressed upon the material treated, as will be 
obvious to those skilled in the art. , 
Pulp board is usually, made by running 

paper pulp, wood pulp, or thelike into, a mold, removing the majority of the waterby 
means of pressure, and subsequently drying 
out the remainder of the water by the appli 
cation of heat. The board after substan 
tially all the water has been removed, is in 

condition and is then what I term a spongy 
subjected to heatfind pressure to form a i Fi 9 Y y " • 

Fig.4 is a vertical sectional view taken 85 - compact board. I This invention is particu 
larly concerned with pulp, board having a 
indèr. By the term “pitchy material” I 
mean to include bituminous, resinous and 
similar i materials which have the property 

* of becoming soft and pliable when suitably 
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heated. M 

The process of the present invention in 
volves shaping the compacted board while 
hot. The 
sately after it is ºmst and while still 
hot, Pulp board which has cooled may be 
reheated. - . . * -. , : ' 

tion of an apparatus suitäble for use 
nectign with the invention. 
Föithe 

tion will bé particularly described as ap 
plied to the formation of corrugated pitch 

of Great. 

Imóilovements in a. 

stood. 

rated therein as a 

ard may be molded immedi 

board, that isto say, a corrugated pulp board 
containing 35% or more by weight of pitch, 55 , 
asphalt, or similar material. 

o make corrugated pitch board by my 
improyed process, the P pulp sheet 
while in thoroughly heated condition so that 
the pitch or otherbinder is soft, is bent or 60 
molded gradually to form the desired corru 
gations. The temperature of the heated 
board may be for example 300° F. or higher. 
As a convenient manner of providing a 
gradual molding the bending. pr. shaping 65 
may be performed in successive steps, each 
step bringing the board more nearly to the 
desired shape. The bending or shaping is 
preferably done under such conditions that 
heat is continually applied to maintain the 70 
heated, and therefore softened condition of 
the pulp board. The action of the material 
during molding is not thoroughly under-?i. 
lubricant when in heated condition and thus 75 . 
facilitates the móvement of the fibres relative: - 
to each other as the pulp board is molded. 3. In the accompanying drawings forming a 
part hereof, , v ... * 

- Figure 1 is a front view of an apparatus i 80 
for corrugating pulp board constructed in 
accordance with the invention; 

Fig. 2. is a right side view; and 
- Fig. 3 is a left side view of the same; 
through the center of Fig. 1; the showing, 
being somewhat exaggerated as to the dif 
ference in diameters of the several rolls. 

Fig.5 is a detail view of one of the futed 
rolls showing the manner of heating the 90 ° 
Sa?e. ?. N - : - 

The apparatus shown for the purposes of 
illustration comprises heating means and 
molding means. The heating means is 
shown as a pair of flat heated dies 5, 6. The 95 
molding means consists of a plurality of molding - dies or pattera dies which are 

* - - - - ** : . shown as rolls indicated by the numerals. 7 . . The principle of the invention will be best. 
understood from a description of a partiçu lar application of the process and a descrip 

, operates the forming dies. 
rpose of illustration the inven- The heating, g A W 

be the compacting dies which heat and com- 105 

to 12 inclusive. Preferably also forming 
dies 13, 14 are provided to insure the accu- 100 
rate finished shape of the material. Suit 
able gearing drives the pattern rolls and 

dies, 5, 6 may conveniently 
pact the pulp board from the spongy condi 

It is believed the binder º acts as a - . " 
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pacted by the pattern rolls. 

2 

tion. In fact the process may be considered 
as comprising the step of compacting the 
pulp board to substantially its finished con 
dition before bending or molding as distin 
guished from a process in which the thick 
pulp boardi is simultaneously bent and com 

The pattern 
rolls are shown as intermeshing fluted rolls 
arranged to mold or bend the pulp board 
to form corrugated board. 
To mold corrugated board in accordance 

with the present invention and with the ap 
paratus illustrated a length of the material 
is heated between the dies 5, 6 and when hot 
is fed as by the feed rolls 15, 16 to the fluted 
rolls which gradually i mold or bend the 
board il successive steps to the desired form. 
If the pulp board has not been compacted 
previously, the dies 5, 6 should be arranged 
to compact as well as to heat the material. 
By way of example three pairs of rolls are 

shown. The rolls 7, 8 of the first pair are 
provided with shallow intermeshing corru 
gations which give relatively slight bends 
alternately in opposite directions to the pulp 
board as it passes therebetween. The rolls 
9, 10 of the second pair are more deeply 
futed and are arranged to engage and in 
crease the bends formed by the first rolls. 
The rolls 11, 12 of the third pair are still 
more deeply fluted and give substantially 
the final form to the pulp board. If an ac 
curate shaping of the finished article is de 
sired it is further treated between the heated 
forming dies 13, 14 which are of a shape cor 
responding to the finished form desired. 
The diameters of the rolls of the several s?ts 
must be such as to feed the proper length 
of material. M 

The rolls are preferably driven at a slow 
speed so that the molding will be accom 

gradually in the sense that each 
ending operation will be performed slowly 

as well as in the sense that the molding 
operation as a whole is accomplished gr?du 
gÎly by extending the operation as a whole 
over a period of time. 

Suiteble gearing for operating the pattern 
rolls, the feed rolls, and the forming dies alternately in suitably timed relation is con 
ventionally illustrated. . As the gearing is 
arranged the forming dies are moved to 
vard and from each other, and caused to 
dwell in each extreme position. The dwell 
of the dies in closed relation causes the ap 
plication of heat and pressure to be con 
tinued for a short interval of time. The 
dwell in open relation permits operation of 
the pattern rolls and feeding of the material. 
Each time gaid dies are in open position the 
pattern rolls are -all rotated simu?taneously 
hrough one sixth" of a revolution. As shown 
best in Fig. 2 a. power shaft 17 carries two in 
terrupted gears 18, 19 the first meshing with 
an interrupted gear 20 fast upon the ec 
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centric shaft 21, which operates the lower 
forming die 14, the second meshing with an 
interrupted gear 22, secured to the shaft 23 
of the pattern roll 12. As clearly illustrated 
in Fig. 2, all the pattern rolls and the feed 
rolls are connected by suitable gears to cause 
the same to travel at one uniform peripheral 
velocity so that each time the interrupted 
gear 22 is driven, all the pattern rolls and 
the feed rolls will be simultaneously driven 
in the desired direction. By “uniform 
peripheral velocity” I mean that for each of 
the rollers, the length of material fed at one 
operation (one-sixth of a revolution for the 
pattern rolls, in this particular example), 
is. the same as for the other rollers. The upper eccentric shaft 24, operating the upper 
forming die 13, is connected to rotate 
simultaneously with the lower eccentric 
shaft 21, so that the dies are simultanously 
moved toward and from each other. 
As shown a vertical shaft 25 (Fig. 3) is 

connected to both eccentric shafts by miter 
gears 26, 26. The connections between the 
eccentric shafts 21, 24 and the respective 
forming dies 14, 13 are shown as merely suit 
ably connected eccentric rods 27, 28, Fig. 2. 

he interrupted gear 18 presents two op 
posite toothed sections 29 and 30 and two 
intermediate convex smooth sections 31, 32. 
The toothed sections are arranged to en 
gage corresponding toothed sections of the 
gear 20 and, through the mechanism above 
described, to move the forming dies toward 
and from each other. The smooth convex 
sections are arranged to engage correspondi 
ing concave locking sections of the gear 20 
to cause dwells in the novement of the form 
ing dies while in both open and closed posi 
tions. The gear 19 has only one tooth sec 
tion 33 the remainder of the gear bein 
smooth. Th? toothed section 33 is arrange 
to engage any of the corresponding toothed 
sections 34 of the gear 22 to drive said gear 
and through it and the connected gearing to 
drive all of the futed rolls one sixth of a 
revolution. The smooth portion is arranged 
to engage the concave locking portions 35 
of the gear 22 to cause a dwell in the move 
ment of the gear 22 and of all the pattern 
rolls. The gears 18 and 19 are so arranged 
that the gear 22 through which the pattern 
rolls are operated is driven only while the 
forming dies 13, 14. are in separated posi 
tion. The length of the forming dies, is 
shown as equal to the length of material fed 
at each driving of the rollsbüt the arrange 
ment may be varied as desired. 
The pattern rollis and the forming dies 

are preferably heated to maintain the heat 
- of the material during the molding opera 
tions. As illustrated the rolls and dies are 
hollow and provision is made for introduc 
ing superheated steam. Pipes 36, 36, Fig. 
4 are conventionally shown as arranged to 
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supply steam to the forming dies 13, 14. 
The pattern rolls are shown as hollow and 
as provided with hollow shafts 37 arranged 
to admit steam to the rolls as conventionally 
shown in Fig. 5. v 
The foregoing description is illustrative 

only and variation in both the process, and 
apparatus will readily occur to one skilled 
in the art. 

È claim : V 
1. The process of molding pulp board 

having a pitchy binder incorporated there 
in which comprises compacting the board, 
and then molding the same in successive 
stages while heating it each subsequent stage 
bringing the article closer to its 
than the preceding stage. . . 

2. The process of molding pulp board 
having a pitchy, binder incorporated there 
in which comprises compacting the board, 
and then molding the same with gradually 
applied pressure while heating iu such pres 
sure being applied in successive steps dur 
ing each of which the material is heated, 
each subsequent step bringing the material 
closer to the final shape than the preceding 
steps. 

3. The process of molding previously 
compacted pulp board having a pitchy 
binder incorporated therein which com 
prises heating the pulp board until the 
binder is softened and then simultaneously 
heating and molding the pulp board in a 
succession of steps bringing it progressively 
to the desired shape. W 

4. The process of molding previously 
compacted pulp board having a pitchy 

ali shape 

binder ni incorporated therein which a com 
rises heating the pulp board until the 
ši?i, is softened and then simultaneously 
heating, feeding and molding the i pulp 
board in a succession of steps bringing it 
progresively to the desired shape. 

5. The process of molding previously 
compacted pulp board having a pitchy 

40 

45 
binder o incorporated therein which com 
prises heating the " pulp board until the 
binder is softened, then heating the pulp 
board and simultaneously feeding it while 
molding corrugations therein in a succes 
sion of steps which increase the depth of 
the corrugations º progresively, and there 
upon compressing - the corrugated pulp 
board thus obtained, while holding it sta tionary. 

6. The process of molding pulp board 
comprising pitchy material which comprises 
heating the pulp board and then molding 
it in successive stages or steps which bring 
the said pulp board progressively nearer 
the desired molded shape with continued ap 
plication of heat during the successive mold 
ing steps. 

. The process of molding pulp board 
having a pitchy, binder incorporated there 
in which comprises first heating and com 
pacting the pulp board and then molding 
the same with gradually applied pressure, 
said pressure, being applied in a series of 
steps, each subsequent step bringing the 
material closer to its final shape than the preceding steps. 
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