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combination,in a machine for felting
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Application filed March 13, 1380.

(No model.)

To all whom & may concern : *
- Be 1t known that I, JoHEN T. WARING, of
Boston, in the county of Sufiolk and State of

Massachusetts, have invented certain new and

useful Improvements in Apparatus for Kelt-
ing Hat-Bodies and other articles, of which
the following is a specification, reference be-
ing had to the accompanying drawings.
This invention is more especially intended
to perform the earlier stage of the felting pro-
cess, commonly called «har dening,” but may

‘be applicable with more or less suceess in the

later stages of the process. The principal ob-
ject 1s to supersede the use of skilled hand-
labor during those stages of the felting when
the hats or other articles are in a tender state
and would be liable to be broken or injured
by unskillful handling.

One part of the invention consists 1n the
o purposes,
of rollers ar 1".:mned in one or more pairs, side
by side, horizonmlly or nearly so, 1n such
proximity to each other as to form between
the upper parts of the peripheries of a pair an
open trough or trough-like or hopper-like cav-
ity, in which the hats or other articles, moist-
ened and rolled up in cloth, maylie without any
pressure above them and be subjected to a
gentle rolling motion by the friction consequent
upon the rotation of the two rollers 1n one di-
rection, one of the rollers of the pair preferably
rotating at a greater velocity than the other.
The ends of the troughs should preferably be

closed by stationary guard-plates arranged in

proximity to the ends of the rollers.
The invention also consists in the combina-

tion, to be used with this machine or other-

wise, of felting-cloths. of unequal length, the
shorter one, preferably of woolen material, be-
ingonlyjustaslongas or very little longer thml
18 necessary to completely surround thu roll
of hats or other articles or goods to be telted,
and being placed immediately outside the said
roll, and the other, preferably of cotton, linen,
hemp, or other vegetable fibrous tabric, being
considerably longer and placed outside of the
shorter one, the objeot of such two cloths be-
ing to 1educe the liability to tear the goods,

and to produce a better working of the goods

than could be produced with a single cloth, as
will be hereinafter fully described.
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Figure 1 in the drawing is a plan of a ma-

chine illustrating the first-mentioned part of

my invention. Fig. 2 is a transverse vertical
section of the same. Fig. 3 18 a transverse
section of a roll of hats contained 1n two cloths
of unequal length.

A, Tfigs. 1 and 2, 1s the fr aming of the ma-

(,hme, on the top ot which are bmnu og for
the three parallel rollers B’ 132 B°, of hard
wood, metal, or other material, which are ar-
ranged in such proximity to each other, as
shown in Ifig. 2, as to form open troughs or
trongh-like or hopper-like cavities a’ a* be-
tween the npper portions of their peripheries,
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the two rollers B/ B? constituting one pair,

between which i1s formed the trough ', and

the two rollers B? 3% constitnting another pair,

between which is formed the trough «°. The
said rollers may have smooth peripheries, or
they may be grooved or lagged or corded, but
generally, for hardening

to make them smooth. They are so geared

together by gearing or belting and so driven

that all rotate in the same direction, as indi-
cated by arrows in Ifig. 2, so that each of the
troughs ' a® has an ascending and a descend-
ing side, and they are preferably so relatively
speeded that the descending side of the roller
of each pair moves a little faster than the con-
tiguous ascending side of the roller of the
same pair, and that consequently there will
be a slight tendency produced by the greater
velocity of themovementofthe descending side
of the trough between the rollers to crowd

‘downward into the said trough a roll of hats

or other goods, C, that may be placed therein.
Opposite to the troughs a' a?, between the
rollers and not quite touching the rollers, are

arranged stationary disks or plates D 1, which
are secured firmly to the framing A, and serve

as guards to close the ends ot the said tr oughs

and prevent the Wmhmn out ef the 1011 or

rolls C. -

To perform the oper ‘Ltl()l] of hardening fur-
hat bodies in a machine of this kind a num-
ber of bodies taken from the cone—say about
twelve—are dipped in hot water or liquor and
rolled up together loosely, and then surrounded
by one or more cloths, which arerolled around
them. The roll thus formed is laid in either

of the troughs a’ a® while the rollers B/ B* B

purposes, 1 propose ,
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are in motion, and is caused by the friction of
the surface of the rollers toroll lig htly therein,
no pressure being applied but what 15 due to
the weight of the bodies and the enveloping
cloth or cloths and to the tendency to crowd
down into the trough. By the action thus pro-
duced a very efteotn e hardening is obtained.
During this operation the roll \hould from
time to time, be taken out from the nmchme
and the bodies be taken from the cloth or
cloths, tfolded in different ways, redipped, and
10116(1 up again in the cloth or cloths and the
roll be re]}ldced in the machine. |
The machine represented, having the three
rollers- arranged to form two pairs and two
troughs, 1s a doublu machine, capable of doing

“‘ w1th one attendant as moch work as two ma-
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~chines having two rollers each.
with this machme theattendant would stand at

In working

the end shown to the right of Figs. 1 and 2, and
can manage the operationinboth troughsatthe
same time. The process may be par tly per-
formed in the first trongh and finished 1in the

second, the attendant tlam,ferlmo the roll |

from one to the other at any desned or suit-
able stage of the process. It may always be
proceeding on one roll of bodiesin one trough
while the attendant is engaged in taking ou‘n,
refolding, and leplaunn‘ ‘rhe bodies of the
other roll. While it may be practicable to

perform the operation of hardening hat-bodies

in this machine with the roll of bOdleb COon-
tained 1n a single cloth, I find it very advan-
tageous to use two'cloths—viz., a short inner
one, d, If1ig. 3, preferably of flannel or woolen
material, only just long enough to envelop
the roll (J of bodies, and a long outer one, e,
preferably of bmlap or other vegetable woven
tabrie, long enough to pass, say, about twice
round the 1011 If a single cloth be used, it
must be, in order to conhne the bodies in the
roll, much longer than the circumference-of
the roll to give its outer end a good lap, and
when Sub]eatul to the rolling operation this
cloth will tend to draw tmhtel, and 1n so doing
move upon the surfaces of the outer body or
bodies, which at this stage are very tender,
and is thereby liable to tear them; and be-
sides this, the tighter rolling up of bhe bodies
themb(,lves which 1s thus producetl interferes
with that working of the fibers of the bodies

~which is desirable for hardening and felting.
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By the use of two such clot;hb as I have de-
Sellbetl the Inner one having its edges only
meetmg, as shown at d in I‘w 3, or if having
any lap not sufficient for the lap to take hold
of the portion within it and gain upon it, does
not work injuriously on the ha,t bodies. The
tightening up of the outer cloth,
course it W}ll compress the bOdleb will do SO
by creeping along upon the exterior of the in-

a louger outer

though ot.

ner cloth without rolling it up or rolling up
the bodies any tighter, but produces the con-
traction of the latter cloth and the bodies with-
in it by a gathering-in action which does not
so much interfere with the working necessary
for perfect hardening and felting.

These 1mprovemer1tb are dppllcable with

esl)eual advantage to the felting of fur-hat '

bodies, but mwht also be apphed 1n the same

manner de&crlbed to the felting of wool-hat

bodies or to the felting of other ﬂ"OOdb
What I claim as my inv entlon and desire
to secure by Letters Patent, is—

10

1. In a machine for hardenmﬂ or felting hat- 75

‘bodies or other felt goods, the combmatwn of

two parallel rollers arranged to rotate and
form between them an open trough or trough-

like-or hopper-like cavity, which has an a,s-.

cending surface on one side and a descending
SU r'face on the opposite side, and which is
adapted to receive within it and contain a roll
of hat-bodies or other articles and subject the
same to a rolling motion by the friction of said
surfaces upon said roll lying loosely between
them, substantially as herein described.

2. T'he combination,in a machine for harden-
ing or felting hat- bodles or other articles, of
three pamllel rollers arranged side by side,

and means of giving 1ota1y motion thereto,

whereby the said rollers form two troughs or
trough-like or hopper-like cavities, each hav-
Ing an ascending and a (lescendmﬂ side, sub-
stantlally as and for the purpose herem de-
scribed.

3. The combination,ina machine for harden-
ing or felting hat-bodies or other articles, of
bW o parallel ro]lers, arranged side by side to
form between them a twunh or trough-like or

‘hopper-like cavity, and dllvmn mechmmsm'

whereby they are driven at unequal velocetty,
substantially as herein described.
4. The stationary guards D D, in combina-

tion with parallel rollers mmnﬂed to form one

or more troughs or trough like or hopper-like
cavities between them bllet&Iltld;Hy as herein

set forth.

5. The combination, for the purpose of hard-
ening or felting hat- bodles or other articles, of
and a shorter inner cloth 1in
which the hats or other articles are 1olled sub-
stantmlly as herein described.

6. T’he combination,with two parallel rollers,
arranged to form between them a trough or
troucrh like or hopper-like cavity, &ubstantmlly
as helem described, of two hardening or felt-
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ing cloths of unequal lenoth substantmlly as

herein set forth.
J OHN T. WARING.

Witnesses:
FREDX. HAYNES,
A. C. WEBB,
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