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This invention relates to the treatment of 
paper sheets, and more especially to a novel 
method and apparatus for reducing the bulk of 
stacks of paper towels, toilet paper, paper napkins, 
and other paper products, and for simultaneously 
Softening such products. 
One of the objects of the invention is to pro 

duce extreme softness or velvety texture of the 
paper sheets, and at the same time reduce the 
bulk of piles of these products to the point where 
the storage space required is materially less and 
the cost of shipping containers is correspondingly 
reduced. 

Heretofore, it has been customary to effect 
Softness by means of embOssing rollers, in which 
case the paper in single thickness is fed through 
the embossing rollers in a continuous Web. How 
ever, the embOSsing process does not reduce the 
thickness of the paper, but in many cases increases 
the same. In accordance with our invention, the 
paper sheets are first Organized into a suitable pile 
or stack, and the entire stack is then subjected 
to a number of blows of gradually increasing 
pressure until the maximum pressure is reached. 
During the hammering, the stack is held in such 
a manner as to prevent distortion. 

It has been found that ram pressures ranging 
from about 1000 pounds upwardly, are suitable 
for Our purposes, but the softening effect is in 
creased in proportion to the pressure. In prac 
tice, approximately 1500 pounds rampressure has 
given very satisfactory results On Certain kinds of 
paper without excessive power requirements, but 
in actual practice, it is best to use ram pres 
Sures of approximately 40,000 pounds up to 
100,000 pounds for piles of folded towels, nap 
kins, etc. made of Creped paper. 
Certain types of paper products, particularly 

Creped towels and creped toilet paper can be 
made into long stacks or packages before they 
are subjected to the compression operation, and 
after COmpression, they can be banded and cut 
into lengths of merchandisable size. 
Another object of the invention is to furnish a 

suitable method and apparatus for simultaneously 
reducing the bulk of a stack of paper sheets and , 
Softening the texture of the sheets. 
With the foregoing objects outlined and with 

other objects in view which will appear as the de 
Scription proceeds, the invention consists in the 
novel features hereinafter described in detail, 
illustrated in the accompanying drawings, and 
more particularly pointed out in the appended 
claims. 

(C. 92-70) 

In the drawings, 
Fig. 1 is a side elevation, partly in vertical longi 

tudinal Section, of one form of apparatus suitable 
for practicing our method. 

Fig. 2 is an enlarged side edge view of a few 
of the sheets of a paper stack for the purpose of 
illustrating another novel feature of the inven 
tion. 

Fig. 3 is a side elevation of a modification of 
the machine. 

Referring to the embodiment of the invention 
illustrated in Fig. 1, 4 designates suitable sup 
ports carrying horizontal shafts 5 on which are 
mounted pulleys or rollers 6 and 7. The pulley 6 
is fixed to its shaft. A belt 8 is mounted on the 
pulleys and is adapted to feed stacks 9 of the 
paper articles through the compressing mecha 
nism. Any suitable means is provided for ad 
vancing the belt step by step. For example, a 
ratchet wheel 10 can be fixed to the roller 6 and 
will be actuated by a pawl 11 pivotally carried by 
a lever 12 loosely mounted on the shaft 5. Pivot 
ally connected links 13 and 14 connect lever 12 
to a crank 15. On the main shaft 16 of the machine, 
Supports 17 at the medial portion of the ma 

chine carry an anvil 18 across which the upper 
bight of the belt travels in order to bring the 
stacks successively beneath the hammer 19. The 
latter is vertically guided by a guide 20 fixed to 
the supports 17, and the upper end of the hammer : 
is pivotally connected at 21 to a link 22 suspended 
from a crank 23 fixed to the main shaft 16. 
The upper face of the anvil has a flat surface 

intermediate its ends, and the hammer has a 
lower flat surface corresponding thereto, but a 
long horn or projecting shoe 24 extends forwardly 
from the hammer toward the roller 5 for a pur 
pose hereinafter described. . 
Guide pulleys 25, 26 and 27 are rotatably car 

ried by the supports 17, and a belt 28 passes about 
these pulleys and beneath the hammer 19. A 
belt tightening pulley 29 is supported by arms 
30 pivotally suspended from the shaft 31 of the 
pulley 26, and the pulley 29 rests upon the belt 
and causes the same to press upon the lower Sur 
face of the hammer 19. 
Any suitable means may be provided for ad 

vancing the belt 28 in timed relation with the 
belt 8. For example, a lever 32 may have one 
of its ends pivotally connected to the links 13, 
14, as shown at 33, and the Other end of the 
lever may be pivotally mounted on the shaft 34 
of the pulley 25. A pawl 35 on the lever can 
engage a ratchet wheel 36 on the pulley 25. 
The main shaft may be driven by any appro 
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priate prime mover, for instance, through the 
instrumentality of a belt 37 which drives a pulley 
38 fixed to the main shaft. 
While the above described mechanism may be 

used with stacked paper sheets of various kinds, 
it is particularly applicable for the treatment of 
Creped paper towels or napkins. We have found 
it especially suitable for towels and napkins of 
the kind diagrammatically illustrated in Fig. 2. 
In that figure, it will be noted that two sheets 
39 and 40 of creped paper are used for each 
towel, and the inner or juxtaposed surfaces of 
the two sheets are rougher than the external 
Surfaces, as indicated at 41. Consequently, when 
towels of this character are interfolded as shown 
in Fig. 2, to form a stack, the pressing operation 
not only reduces the bulk and softens the texture 
of the sheets, but causes the roughened surfaces 
41 to more firmly adhere to One another. Conse 
quently, when a towel is in use, the two sheets 
forming the same will stick together and will not 
accidentally separate from one another. 

In Operation, it will be understood that when 
the main shaft 16 is turned in a clock-wise direc 
tion, the hammer 9 will be reciprocated, and 
while the hammer is moving upwardly, the belt 
28 will be moved in a clock-wise direction, and 
the belt 8 in a counter-clock-wise direction. Of 
course, the belts will be stationary when the ham 
ner is in its lowermost position. In accordance 
With out method, the stacks or packages 9 are 
placed on the belt 8 at the right end of the ma 
chine, and the belt is advanced between strokes 
of the hammer. In practice, the belt advances 
about five inches for each stroke of the hammer, 
and the projecting horn 24 acts to gradually re 
duce the thickness of the package or stack step 
by step with gradually increasing pressure until 
the package reaches the flat part of the hammer. 
Then the maximum pressure is brought to bear 
on the stack for the purpose of materially reduc 
ing its bulk, During such operation, the upper 
belt cooperates with the lower belt to prevent 
distortion of the package or stack and distribute 
the pressure uniformly over the entire area of 
the sheets. 
As we use extremely high pressures in Our 

method, a stack of paper towels or napkins of 
the customary thickness can not only be reduced 
to about one-half such thickness, but the paper 
is given a velvety texture so that a towel out 
of a 22.c:kage treated in this manner can be used 
On the face as Weil as on the hands. 

if She inethod is used on creped paper towels 
aiad line like, the greater pressure which we use 
appa,entiy causes the ridges and valleys of each 
shee to be compressed to such an extent that 
they oyerlap. In other words, the ridges will be 
fiattened and there will be fold lines at the sides 
of each ridge which Overlie adjacent valleys. 

instead of employing hammer action mecha 
nism for Our purposes, we may use heavy rollers, 
as illustrated in Fig. 3. In that embodiment, the 
feed belt. 8a, can pass around guide rolers 5a 
and an anvil roller 180, the latter being driven 
by a suitable prime mover 42 through any suit 
able power transmitting means. 
Another upper or superposed roller 190 CO 

operates with the roller 18a to effect the desired 
compression, and a suitably guided belt 28a co 
operates with the roller 19a for gradually reduc 
ing the thickness of the stacks 9a, as they move 
forwardly through the machine. 
The bearings 19b of the upper roller are pref 

erably guided by vertical guideways 19c, and hand 

2,989,048 
screws 19d may be employed to force the roller 
190 to Ward the roller 18a. 

in view of the description of the operation of 
the machine shown in Fig. 1, it is believed un 
necessary to describe the Operation of the modi 
fication shown in Fig. 3. 

Prior to this invention, it has been customary 
in packaging paper towels and the like, to com 
press the stack to a slight extent for the purpose 
of placing a retaining band around the same, 
but this compression is of such a minor degree 
as to in no way change the characteristics of the 
paper sheets. We have found that by using rela 
tively high ram pressures ranging between about 
1000 and 100,000 pounds, we can not only re 
duce the customary stack to about half the con 
ventional size, but each towel or the like in the 
Stack is so changed that its outer surfaces have 
extreme Softness and a velvety texture. 
While we have disclosed our method in the 

above description, and have also explained some 
preferred embodiments of the apparatus, we are 
aware that various changes may be made in the 
method and apparatus without departing from 
the Spirit of the invention, as expressed in the 
claims. 
What we claim and desire to secure by Letters 

Patent is: 
1. In a method of the character described, sub 

jecting a stack of sheets of creped paper progres 
Sively to Sufficient pressure uniformly over sub 
Stantially the entire area of the sheets to simul 
taneously reduce the thickness of the stack and 
Soften the texture of the sheets. 

2. In a method of the character described, sub-. 
jecting a stack of inter-folded sheets of Creped 
paper progressively to sufficient pressure to si 
Emultaneously reduce the thickness of the stack 
and to soften the texture of the paper. 

3. In a method of the character described, 
placing a plurality of sheets of creped paper hav 
ing roughened inner surfaces into juxtaposed 
relation. With the roughened surfaces abutting 
One another and thereby forming a paper towel, 
organizing a multiplicity of such towels into a 
stack of inter-folded towels, then subjecting said 
stack to sufficient mechanical compression to 
simultaneously reduce the thickness of the Stack 
and to Soften the texture of Said sheets. 

4. In a method of the character described, Sub 
jecting a stack of sheets of creped paper progres 
sively to a mechanical pressure ranging between 
000 and 100,000 pounds, and thereby reducing 
the thickness of the stack to about one-half its 
original thickness while simultaneously soften 
ing the texture of each sheet of the stack. 

5. In a method of the character described, Sub 
jecting a stack of sheets of creped paper to me 
chanical hammer blows of gradually increasing 
pressure, and thereby reducing the thickness of 
the stack to about one-half its original thickness 
while simultaneously softening the texture of 
each sheet of the stack. 

6. In a method of the character described, sub 
jecting a stack of sheets of creped paper to a 
mechanical pressure ranging between 1000 and 
100,000 pounds by delivering hammer blows to 
the stack with gradually increasing pressure, and 
thereby reducing the thickness of the stack to 
about one-half its original thickness while simul 
taneously softening the texture of each sheet of 
the stack. 

7. A machine for reducing the bulk of stacks 
of paper articles and for SOftening such articles, 
comprising a feed belt for supporting and moving 
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stacks of paper articles, an anvil over which a 
bight of the belt travels while Supporting said 
stacks, a hammer movable toward and away from 
said anvil, a second belt cooperating with the 
first belt and passing between the hammer and 
anvil, means for reciprocating said hammer, and 
means for intermittently moving the belts in 
timed relation to the movements of the hammer, 
said hammer having a projecting horn provided 
with an inclined under surface adapted to com 
press each stack step by step as the latter is moved 
by the first belt into a position. Over said anvil. 

8. In a machine of the character described, 
rotatable pulleys, an anvil arranged between said 
pulleys, a first belt mounted on said pulleys and 
having a bight passing over said anvil and 
adapted to feed stacks of paper articles over the 
anvil, a hammer cooperating with the anvil for 
compressing the stacks as they move between the 
hammer and anvil, means for moving Said ham 
mer, other guide pulleys, a Second belt passing 
about the last mentioned guide pulleys and hav 

3 
ing a bight passing between the hammer and 
anvil, and means for moving the belts in timed 
relation. With the movements of the hammer, said. 
hammer having a substantially flat under surface 
and a horn projecting in the direction opposed 
to the direction of movement of the stacks, and 
Said horn having an inclined under Surface slaint 
ing downwardly toward said substantially flat 
Surface, 

9. A method of treating a stack of superposed 
sheets of Creped paper comprising subjecting the 
stack to sufficient pressure to simultaneously re 
duce the thickness thereof and soften the texture 
of the sheets, by gradually and uniformly mov 
ing successive portions of the top and botton 
sheets of the pile toward One another and there 
by progressively compressing all of the sheets 
over areas, each extending substantially from 
one end to the opposite end of the stack. 

COURTNEY. P. WINTER. 
DUNBAR. A. ROSENTHAL. 
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