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PATENT OFFICE. 
WILLIAM.A. LORENZ, OF HARTFORD, CONNECTICUT, ASSIGNOR TO THE OTAKA FABRIC 

comPANY, oF HARTFORD, CONNECTICUT, A CORPORATION OF CONNECTICUT. 

PAPER-CRINKLING MACHINE. 
substitute for application Serial No. 475,649, filed June 7, 1921. This application filed July 31, 1925. 

Serial No. 47,359. 

This application is a substitute for aban 
doned application S. No. 475,649, filed June 
7, 1921. . 
This invention relates mainly to means for 

transversely, crinkling a paper Web. 
It has been customary to crinkle paper 

by the use of a doctor-blade which strips 
the paper-web from a cylinder and at the 
same time crinkles the web. The doctor 
blade forms an abutment against which the 
paper is crushed; and it is found necessary 
to make the paper very moist, and also to press it firmly against the cylinder, in order 
that the latter may drive the paper with 
sufficient force against the doctor-blade. 
Considerable waste arises from tearing, due 
to the tenderness of the moist paper, es 
pecially when it is thin, as it is easily torn 
by the doctor-blade in stripping the paper 

20 from the cylinder. Moreover, in the case of 
very heavy paper, or paper, that is not thor 
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oughly moistened, the work tends to bulge 
away from the cylinder before it quite 
reaches the doctor-blade, and hence the lat 
ter cannot fully crinkle the same. When the 
paper is very moist, it is also open to the ob 
jection of the expense of drying the Sante, 
and the room occupied by the bulky drying 
apparatus. 

According to the present invention, a pair 
of feed-rolls is used to advance the paper 
into a constructed throat formed by oppos 
ing plates, which may be so set that the 
throat is choked by the paper near the de 
livery end of the o, whereby fresh pa 
per, as it is driven into the throat by the 
feed-rolls, becomes transversely crinkled in 
overcoming the resistance of the Web to be 
ing forced through the choked passage. 
Preferably, the plates are relatively adjust 
able, so that the intake end of the throat may be relatively open while the delively 
end may be relatively closed. Various ad 
justments of one of the plates may be made, 
as required for different kinds of crinkling 
and different kinds of paper. 
The foregoing objections are overcome, be 

cause the paper is not crinkled by the strip 
ping thereof from a drum to which it ad 
heres, nor until after it has been separated 
from its feed-roll. The paper is evenly 
crinkled throughout, and does not depend 

upon moisture and adherence for driving it, 
the pair of feeding rolls being efficient for 
either moist or dry paper. The paper when 
crinkled dry is an improved product as com 
pared with paper that is crinkled when wet, 
and the necessity of expensive and bulky 
drying ovens is avoided. In some cases, 
however, the paper may be.somewhat mois 
tened to facilitate its crinkling. 

In order to confine the advancing paper 
from the point or line where the feeding 
rolls run in contact therewith, there are 
provided two sets of guiding tongues, one 
set above and one below, these tongues ex 
tending from the upper and lower throat 
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plates into peripheral grooves formed in 
the feed-rolls. Each of the sets of guiding 
tongues may be integral with the plate to 
which it belongs. The plate on its crink 
ling side may be flat or unbroken, but 
preferably it is longitudinally grooved, the 

O 

grooves coinciding with the spaces between 
the guiding tongues. The grooving of the 
plates may have the effect of producing the 
appearance of longitudinal stripes in the 
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crinkled web, since the crinkling which oc 
curs between the uncut portions of the 
throat-plates differs from the crinkling 
which occurs in the grooved portions there 
of. If desired, the grooves in the throat 
plate may converge towards their delivery 
ends, whereby the product will become longi 
tudinally fluted or gathered, as well as trans 
versely crinkled. 
Other features and advantages will here 

inafter appear. 
In the accompanying drawings, 
Figure 1 is a plan of one form of machine 

for carrying out the present improvements. 
Figure 2 is a sectional elevation taken at 

about the line 2-2, Fig. 1. 
Fig. 3 is a cross-sectional elevation taken 

at about the line 3-3, Fig. 2. 
Fig. 4 is a plan of a machine for produc 

ing both transverse crinkles and longitudi 
na corrugations whereby the paper is nar 
rowed. 

Fig. 5 is a plan of the lower throat-plate 
at Figs. 4 and 6; or an inverted plan of the 
upper plate of the pair. 

Fig. 6 is a sectional elevation at about the 
line 6-6 of Fig. 4. 
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The paper is led from a supply roll 10, 
having a weighted brake-strap 11, to a pair 
of feed-rolls 12, 13, which thrust it into a 
crinkling throat, comprising a pair of op 
posing plates 14, 15, placed so close togetler, 
that the passage may become choked by the 
paper thrust thereinto by the rolls. This 
obstruction preferably occurs near the deliv 
ery portion 16 of the throat, so that the por 
tion of paper, which is being advanced be 
tween the plates by the feed-rolls, becomes 
itself transversely crinkled in the act of 
forcing the obstruction out of the throat. 
The freshly crinkled portion then itself be 
comes an obstruction for the next following 
portion of the paper. As a result, the pa 
per emerges in crinkled form, as at 17, and 
is carried off by delivery belts 18, 19, and 
wound up on a roll as at 20. The power 
driven feed-rolls 12, 13, may be smooth, but 
are preferably knurled or roughened as at 
21, 22, so as to bite the paper with sufficient 
force to drive it into the crinkling throat. 
The pressure of the rolls may be regulated 
by screws 24, which press springs 25 down 
upon blocks 26, in which the upper roll is 
journaled. 
The crinkling plates 14, 15 are preferably 

made relatively adjustable one towards and 
away from the other, to accommodate differ 
ent kinds of paper, and to regulate the crink 
ling. The plates should be separated less at 
the delivery end than at the intake end of 
the throat. The adjustment may be effected 
by pivoting the upper plate at 27, 28 upon 

pairs of links 29, 30, piv 
oted upon pairs of eccentric collars 31, said 
pairs fixed respectively upon shafts 32. The 
latter are provided with handles 33, where 
by the shafts may be rocked independently 
of each other, and hence either the intake 
end or the delivery end of the plate 15 may 
be raised or lowered, so as to secure the 
exact adjustment required for the particular 
work in hand. Each shaft may be provided 
with an index 34, to cooperate with a scale 
35 in the adjustment of the shaft. Said 
shafts 32 may be journaled in side was 36 
connected by a plate 37 forming part of the 
framework. 
To avoid fouling the paper upon the edges 

of the throat-plates, by reason of the narrow 
ness of the intake crevice, each piate at its 
intake end may be provided with a set of 
leaders or guiding tongues 38, 39, prefer 
ably integral with the piate, these 
extending in pairs into peripheral 
40, 41, formed in the rolls. The guiding 
tongues receive the paper at the point where 
it is held by the rolls, so that the paper is 
guided safely into the crinkiing throat. 

Preferably the throat-piates are also 
grooved at 42.43, so that the tongues. 38, 39, 
form prolongations of the uncut, portions of 
the piates. There siil remain enough oi tie 

tongues 
gi'ooves 
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ungrooved portions of the plates to secure 
such confinement as is necessary to effect the 
crinkling. The paper is apt to crinkle a 
little differently in the grooved portions of 
the plates, as compared with the crinkling 
in the ungrooved portions of the plates, thus 
giving a longitudinal fluted effect to the 
product. 

Referring to Figures 4, 5 and 6, the paper 
may be gathered laterally simultaneously 
with the creping operation, by making the 
grooves convergent at their delivery ends, 
as at 42, 43, Figure 3. The web is reduced 
in width, as at 44, Fig. 4, the longitudinal 
fluting being indicated at 45, and the throat 
plates being marked 46, 47. The paper is 
guided into the throat by the tongues 39, 
and as it arrives at the point where it begins 
to crepe, it tends to bulge into the grooves, 
and this tendency is augumented by the 
convergent dispositions of the grooves, so 
that longitudinal fluting is effected, to an 
extent corresponding to the narrowing of 
the web at 44, this fluting being effected 
simultaneously with the transverse creping 
of the paper. The upper plate 47 may be 
nicely adjusted, as required in the simul 
taneous creping and fluting operation. 

It will be perceived that the need of caus 
ing the paper to stick to a crinkling roll is 
eliminated, since the crinkling is not effected 
by stripping the paper off from a roll or 
cylinder, but the paper is driven directly by 
a pair of rolls into a stationary crinkling 
throat, and is positively confined throughout 
the crinkling or fluting operations. With 
many kinds of paper, the operation may be 
performed while the paper is dry, thus se 
curing elasticity and other desirable quali 
ties. 
The grooving forms each roll into a set of 

rolls which may be made separately if de 
sired, or each roll may be made up of a set of 
rolls secured together. 

Wariations may be resorted to within the 
scope of the invention, and portions of the 
improvements imay be used without others. 

Having thus described my invention, I 
claim: 

1. The combination with a pair of feed 
l'olis, of a stationary constricted throat ad 
jacent thereto into which the paper is thrust 
and crinkled by said rollis, said throat being 
inore constricted at the delivery end than 
at the intaize end, peripheral grooves being 
formed in said feed-rolls, and guiding 
tongues extending from the throat into the 
grooves. 

2. The corabination with a rair of feed 
roils, of a stationary constricted throat, ad 
jacent thereto into which the paper is thrust 
and crisixied by said rolls, said throat being 
inore coastricted at the delivery and than ai, 
the intake end, peripheral grooves being 
fornied in Said feed-rollis, and guiding 
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tongues extending from the throat into the 
grooves, said throat formed of plates, and 
said tongues integral with the plates. 
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3. The combination with a pair of feed 
rolls, of a stationary constricted throat ad 
jacent thereto into which the paper is thrust 
and crinkled by said rolls, said throat being 
more constricted at the delivery end than 
at the intake end, peripheral grooves being 
formed in said feed-rolls, and guiding 
tongues extending from the throat into the 
grooves, said throat formed of plates, and 
said tongues integral with the plates, said 
plates having longitudinal grooves. 

4. The combination with a pair of feed 
rolls, of a stationary constricted throat ad 
jacent thereto into which the paper is thrust 
and crinkled by said rolls, said throat being 
more constricted at the delivery end than 
at the intake end, peripheral grooves being 
formed in said feed-rolls, and guiding 
tongues extending from the throat into the 
grooves, said throat formed of plates, and 
said tongues integral with the plates, said 
plates having longitudinal grooves which 
coincide with the spaces between the teeth 
of the guide-tongues. 

5. The combination with a pair of feed 
rolls, of a grooved constricted throat in 
which the sheet is transversely crinkled and 
simultaneously fluted longitudinally. 

6. In combination, a pair of plates form 
ing a constricted throat, and means to press 
paper into said throat to crinkle it, said 
plates provided with means for longitudi 
nally futing the paper and simultaneously 
crinkling it transversely. 

7. A crinkling apparatus comprising two 
members forming a constricted throat, and 
means driving the paper into the throat, 
one of said members having grooves for 
longitudinally fluting the paper simultane 
ously with the crinkling thereof. 

8. A crinkling apparatus comprising two 
members forming a constricted throat, and 
means driving the paper into the throat, 
each of said members having grooves for 
longitudinally fluting the paper simultane 
ously with the crinkling thereof, said 
grooves converging towards the delivery end 
of the throat. 

9. In combination, a pair of plates form 
ing a constricted throat, and means to press 
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paper into said throat to crinkle it, each of 
said plates being grooved in the direction 
of travel of the paper, the grooves on one 
plate opposing those on the other. 

10. The combination with a pair of 
power-driven feed-rolls having peripheral 
grooves, of stationary guiding tongues ex 
tending within said grooves, said tongues 
prolonged to form sets of bars making a 
constricted throat into which the paper is 
thrust by said rolls and crinkled. . 

11. The combination with a pair of 
power-driven feed-rolls having peripheral 
grooves, of stationary guiding tongues ex 
tending within said grooves, said tongues 
prolonged to form sets of bars making a 
constricted throat into which the paper is 
thrust by said rolls and crinkled, and a 
plate or web uniting the bars in each set. 

12. The combination with a pair of 
power-driven feed-rolls having peripheral 
grooves, of stationary guiding tongues ex 
tending within said grooves, said tongues 
prolonged to form sets of bars making a 
constricted throat into which the paper is 
thrust by said rolls and crinkled, one of 
said sets being mounted for adjustment at 
either end toward and away from the other 
Set. 

13. The combination with a pair of 
feed-rolls, of a pair of plates forming a 
stationary constricted throat into which the 
paper is thrust and crinkled by said rolls, 
links supporting one of said plates, and ad 
justable eccentrics upon which said links are 
carried. 

14. A crinkling apparatus comprising two 
members forming a constricted throat, sets 
of guiding tongues to receive the paper, 
and means driving the paper into the throat 
one of said members having grooves for 
longitudinally fluting the paper simultane 
ously with the crinkling thereof, said 
grooves converging from said tongues to 
the delivery end of the throat. 

15. A crinkling apparatus comprising two 
members forming a constricted throat, sets 
of guiding tongues to receive the paper, and 
means driving the paper into the throat, one 
of said members having grooves for longi 
tudinally fluting the paper simultaneously 
with the crinkling thereof. 
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