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To all whom it may conceri:

Beit knownthat I, JAMES ARKELL,a c¢itizen
of the United States, and a resident of Canajo-
harie, in the county of Montgomery and State

s of New York, have invented certain new and
useful Improvements in Rolls for Compound
Indenting of Sheet Fabries, of which the fol-
lowing is a full, clear, and exact specification.

This invention is an improved apparatus

to for forming a compound contour in paper
and similar fabries; and it comprises a pair
of rolls provided on their peripheral surfaces
with intermeshing projections arranged in
rows in two directions, the projections of one
15 roll intermeshing in both directions between
the projections of the other rolls and by their
codperation defininga quincunx pattern, each
projection of each roll serving to push the
fabric outwardly between four adjacent and
20 cooperating projections of the other roll, the
result being a fabric formed in the contour
of two or more series of was3 or uId U{ATI0NS
erossing each other atru angle, the waves of
each series partaking of the undulatory form
25 of the waves of tke other series, so that the
continuity of tke waves of each series’'is pre-

{

served and ths compound undulatory contour |

of the fabric'is maintained in different direc-
tions, therroy enabling the fabric to be sub-
30 sequently stretched in all directions.
Figure L of the drawings is a perspective
view showing a pair of those improved rolls
in operstion upon a sheet or web of fabric.
Fig. 2 i3 a plan view, in a scale enlarged from
35 that of Fig. 1, of a small piece of fabric after
it hasbeen operated upon by the rolls. Fig.
3 is a1 edge view in section taken on the line
3 3 o Fig. 2, showing the undulations of the
| fabr¢e in one direction, while Fig. 4is an edge
40 viev in section taken on the line 4 4 of Fig.
2, siowing the undulations of the fabric in
theotherdirection. Fig. 5isa plan view,also
in-. scale considerably enlarged from that of
Fir. 1, of a small portion of the surface of
esch of the two rolls, showing their cooperat- |

45
~ iig relation. Figs. 6,7, and 8 are side views

i1 section taken on the lines 6 6,7 7, and 3 8,
sespectively, of Fig. 6. Figs. 9, 10, and 11
:re end views in section taken on the lines
50 79, 10 10, and 11 11, respectively, of Fig. o.
-Qn acecount of the zigzag character of the |

hances its surface appearance on both sides,

lines 6 6 and 9 9 and the consequent difficulty
of tracing them upon Fig. 5 they are each re-
peated at the sides of that figure. Figs. 12
and 13 are diagrammatic views showing the 55
interrelation of the projection of the two
rolls in forming the desired pattern and a
modification thereof. In these figures the
projections of the rolls are conventionally
indicated, those of the roll 11 being indicated 6o
by small squares, while the projections of the
roll 10 are indicated by small circles.

The compound character of the contour of
the fabric after being indented by these rolls
is shown in Figs. 2, 3, and 4, in which the 65
undulations or waves which are cut by the
line 3 3 are seen to follow the cross-undula-
tions of the waves which are cut by the line
4 4, Therefore the contour of the fabric is
compound not only in the sense that its un- 7o
dulations extend in two directions superfi-
cially of the sheet, but they also extend in

et | ! = . [ -y 1 LA 1"11 e - |
two direciions Trom—{te-6 xsiz?a,i'*y RG-St

sheet, so that the fabric presents a raised ap-
pearance on both sides, that appearance be-
ing exactly the same on both sides when both
the rolls are exactly alike in contour and in
the spacing of ~their-respective projections.
This treatment of the fabric not only en-
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‘but confers upon it peculiar properties of

intermeshing relation.

flexibility and elasticity in all directions,
thereby enabling the fabric to yield either
locally or as a whole by strains or blows in-
cident to its subsequent use, which by virtue
of these properties are distributed: and dis-
persed in all directions. ST

The rolls 10 and 11 are provided with suit-
able journals 12 and 13, mounted in suitable -
bearings, (not herein shown,) which should go
preferably be made adjustable to facilitate
the ready adjustment of the rolls into proper
These rolls are pref-
erably geared together in the ordinary way,
so that they rotate in the direction of the ar-
rows shown in Fig, 1. |

‘The peripheral surfaces of the rolls 10 and
11 are provided with projections 15 ard 16,
respectively, which when the two rol! are

working together intermesh, as shown ;n the 1co
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| diagrammatic views of Fig.12 or Fig. 13, the

projections 15 of the roll 10 being ix these di-
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agrammatic views shown by small cireles, so
as to readily distinguish them at a glance
from the projections 16 of the roll 11, which

in these views are shown by small squares.

Thus when these two rolls are working to-
gether their projections intermesh in a quin-
cunx pattern, each projection of each roll de-
fining the center of a quincunx figure the
four corners of which are defined by the four
adjacent projectionsof the otherroll. There-
fore the paper while beingindented by a pro-
jection 15 of one roll issapported by four ad-
jacent and surrounding projections 16 of the
other roll, each of which latter projections si-
multaneously indents the paper in the other
direction, codperating with four surrounding
projections 15 of the first roll. IHence the
compound contour-waves are formed in the
fabric in all directions at the same time, so
that neither series of waves tends to inter-

rapt or remove or in any degree to re-form

the waves of the otherseries. The actual re-

lation of these rolls, which are shaped to pro-

duce the pattern of Fig. 12, is best shown in
Fig. 5, in which a fragment of the roll 10 is
superimposed upon a fragment of the roll 11.

A convenient way of forming the pattern
contour in the rolls to produce the pattern of
Figs. 5 to 12, inclusive, is to turn or grind
the body of the roll to the form of a plain cyl-
inder having the desired diameter of the
points of the projections 15 and 16 and then

form the projections by turning or milling or |

planing the series of circumferential grooves
183 and 19 and the series of longitudinal
grooves 20 and 21. The same spacing is fol-

1owed on both rolls, 80 that the rOWS of pro-
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ing groove of the other roll, this bemﬂ' 131116
both of the circumferential and longltudl_nal
grooves and rows of projections, as is most
clearly shown in [Figs. o, 6, and 9, respec-
tively. DBy these views also it will be ob-
served that either of the rolls may be rotated

ormoved lenfrlt,udmally fromits proper work-

ing position, shown in the said figures, with-
out moving the other roll, thus defermﬂ' in
this 11espeeb from the arrangemeht of th,e or-
dinary fluting or corrugating rolls, neither of
which can thus be moved in both directions
without also moving its associated roll, for

the reason that the projecting flutes or corru-.

gations in one roll interlock with those of the
other roll, which 1s not true in the present
case.

In adjusting these rolls to their proper co-
operating relation they should be left open,
as shown in Figs. 6 to 11, inclusive, farenough
to avoid all possibility of pinching or cutting
the paper or other fabric which is bemﬂ'

treated, since the desired action of these rolls
is. not thdb of ordinary embossing-rolls, in |

which the two rolls work together as male and
fem<.> dies, fitking each other closely, and
thus stamping the pattern in the fabrie.
Some forms of fabriec may. be sufficiently
tough to serve as a driving connection be-
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tween the two rolls, and for the treatment of
some such fabrics it may not be necessary to
cear the two rolls together; but for the gen-

erality of work and for the best and most
uniform results I prefer to gear the two rolls
positively together, so that they will, inde-
pendently of the intermeshing fabrie, always
preserve the proper working relation and dis-
tance between the intermeshing projections
of the two rolls.

W hen these rolls are in operation, as shown
in Fig. 1, their tendency is to contract the
fabric from its original width or length, or
both, according to the character of the pro-
jections. When thelatter are of the charac-
tershown in Figs. 5 to 11, inclusive, the tend-
ency 18 to shorten the sheet or web to the
greatest extent longitudinally of the web,
since the action of the longitudinal grooves
and rows of projections is to form the sheet

in corrugations running transversely of the

web a,nd then to mdent these corrugations

longitudinally of the web by means of Lhe CLrI-

cumferential rows of projections. Thus al-
thoughthelongitudinal and transverse waves
are simultaneously completed upon reaching
the plane of the axes of the rows, which is
their closest point, the rolling action has a
tendency to form the waves which run trans-
versely of the sheet slightly in advance of the
formation of the longitudinal waves of the
sheet.

By employing a pair of these rolls in con-
nection with a series of therollsshown inmy
United States Patent No. 623,696, of April
25, 1899, and by arranging the width and
plteh of the corrugations of the entire series
5o ThaTThe ¢ wrrnﬁatmns of the succeeding
rolls are multlplesm the preceding rolls the
sheet or web may be nxrrowed in width as
well as in length, thus proxiding for the sub-
sequent stretch of the fabric in both direc-
tions, as may be desired, accerding to the
subsequent use to be made of thy fabric. In
these ways this invention may be utilized to
produce a compound indented fabric, which

is made elastic or stretchable in any or all di-

rections by correspondingly confracting the
original sheet in those directions in;}tead of
streteching the original flat sheet lowally to
produce the compound undulatory c¢intour,
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I thus avoid the local stretching of thefabric

with the consequent weakening of thefber.
The fabric to be treated may be run thiyugh
these rolls either in a dry or dampened ‘con-
dition, according to the character of the’ab-
ric or according to the depth or other charac-
teristics of the contour to be produced orac-

degree and within the ordinary knowledgs,
skill, and Judﬂ'ment of those familiar WlJl
this art.
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cording to the use to be subsequently mide
of the fabric, these things being matters »f
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It is not essential tha;t the height of th "
projections shall be the same on the two roll

or in the two series of eachroll. By varyin,

the height greater prominence can be giver



10

I5

20

728,829

to the indentations of one side as compared
with those of the other side of the fabrie, or
oreater prominence can be given fo the lon-
oitudinal waves of the fabric as compared
with the transverse waves thereof, and vice
versa. The pitch or distance between the
projections may also be varied and may be
areater in one series of projections than in
the series which crosses it, thus producing a
figure longer one way than the other.

The disposal of the pattern upon the fabrie
may be also modified to suit the subsequent
conditions of use or to snit other considera-
tions which may appear. ¥or example, one
or both of the series of rows of projections
may extend in a spiral direction around the
roll, as indicated by the diagrammatic view
of Fig. 13, instead of being arranged circum-
ferentially and longitudinally thereof, as in-
dicated in the preceding figures. In thisand
in other respects the details of thisinvention

may be modified and its application extended

without departing from the essential features
of the invention.
I claim as my invention—

1. The combination of a pair of rolls pro-

vided on their peripheral surfaces with inter-

meshing longitudinal and circumferential cor-
rugations. : | |

9. The combination of a pair of rolls pro-
vided on their peripheral surfaces with pro-
jectionsintermeshing in quincuncialrelation,
for the purpose specified.

3. The combination of a pair of rolls pro-
vided on their peripheral surfaces with inter-
meshing projections arranged in rows in two
directions, each projection defining the cen-
ter of a quincunx pattern, the four corners of

which are defined by corresponding projec- .
| 40

tions of the other roll. |
4. The combination of a pair of rolls pro-

! vided on their peripheral surfaces with pro-

jectionsarranged in longitudinal and eircum-
ferential rows, the projections of one roll in-
termeshing in both directions between the
projections of the other roll.

In testimony whereof I have signed my
name to this specification, in the presence of
two subscribing witnesses, this 15th day of
July, 1902.

YWitnesses: |
HELEN K. MURRAY,
E. B. BURNAP.
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JAMES ARKELL.
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