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To all whom it may concern :

Be it known that I, JorN T. WARING, of the
city of Boston, in the county of Suffolk and
State of Massachusetts, have invented certain
new and useful Improvements in Machinery
for Ielting Hat-Bodies and other Articles, of
which the following is a specification. ,

This invention relates to that deseription of
sizing-machines for felting hat-bodies and other
articles the principal elements of which are a
series of rollers arranged side by side in a
group so as to have a cavity between them, in
which a roll of hat-bodies or other articles is
placed and subjected to a rolling and pressing
operation. Such machines are commonly pro-
vided with either three or four rollers, but
might have a greater number. &

- These rollers have been arranged with their
axes parallel to each other and of equal diam-
eter throughout, leaving a cavity between the
rollers of uniform size from end to end thereof;
but in my Letters Patent No. 228,704, dated
June 8, 1830, I have described a machine in
which therollers have a longitudinal profile of
such curved, concave,or taper form that there
1s formed Detween said rollers, for the recep-
tion of a roll of hat-bodies or other articles, a
cavity or pocket which is larger at the middle
of the length of the rollers, and tapers toward
the ends thereof, by which means I prevent
the extension in a longitudinal direction of
the roll of hat-bodies or other articles placed
between the said rollers, and thereby obtain
a more rapid shrinking or sizing.

Lhe object of this invention is to provide
another means of making such taper cavity or
pocket; and to this end it consists in a sizing-
machine for felting hat-bodies and other arti-
cles, comprising a series or group of three or
more pairs of rollers, the rollers of each pair
being placed end to end, and the rollers so ar-
ranged that their axes all converge from the
meeting ends of the rollers of each pair in op-
posite directions, whereby there is formed be-
tween them, for the reception ot a roli of hat-
bodies orother articles, a cavity which is larger
at the middle of its length and smaller at the
ends.

1t also consists in a sizing-cloth of novel

| arrangement of rollers, or other rollers for felt-

ing hat-bodies, the said sizing-cloth having its
thickness increasing from the middle of its
width toward the edges thereof,

In the accompanying drawings, Figure 1
represents a transverse section of a sizing-ma-
chine embodying my invention and having
three pair of rollers. Iig. 2 represents a plan
of the two lower pairs of rollers, and Fig. 3

55

represents a transverse section of a group of 6o

four pairs of rollers.

Similar letfers of reference designate corre-
sponding parts in all the fioures.

A A A" A’ (see Tigs. 1, 2, and 3) are two
pairs of rollers, which are arranged in bear-
ings in a stationary frame, B. |

C designates a frame, hinged at ¢ to the
main frame B, as shown at Fig. 1, and having

upon or in it bearings for a third pair of roll-

ers, one only of which, A% is here shown. In
lien, however, of the one pair of rollers, the
hinged frame C might have two pairs of roll-
ers, arranged like the rollers A% A3 (Shown
1n Iig. 3.) ‘

The rollers A A are so geared together by
gears a a and an intermediate gear, «/, that
the said rollers rotate in the same direction.

The roller supported in the hinged frame C

18 8o driven by a belt, b, running from a pul-

ley, p’, on the shaft of one of the rollers A, and
over guide-pulleys d d to a pulley, p° on the
shatt of the roller A% that the roller A? ro-
tates 1n the same direction as the rollers A A’,
- If desirable, the upper roller or rollers might
be driven by gearing in lieu of the belt .

The two rollers of each pair are arranged
end to end, and, as clearly shown in Fig. 2,
are connected by bevel or erown gears ¢ upon
the adjacent ends of the rollers of each pair.
The meeting-shafts of each pair of rollers are
supported 1n common bearings f, as shown in
If1g. 3, or in separate bearings.

The axes of each pair of rollers are not in
line, as shown clearly in IFig. 2, but are placed
at an angle to each other, the axes of the roll-
ers. A A A® all converging in one direction,
while the axes of the rollers A’ A’ and the
roller connected with A? all converge in the
opposite direction. This arrangement of the

70

75

30

95

5o construction,for use with the above-described | rollers creates a cavity or pocket, g, between 1oo




them, which is largest at the meeting ends of
the rollers of each pair, and tapers ﬂ‘l"adually
toward each end.

The rollers are here represented as of uni-

¢ form diameter throughout; but if desirable

the rollers of each pair mwht be tapercd from

their adjacent ends outwm'd they being larg-

est 1in diameter at their inner ends, or mpered
~ from their outer ends inward, they being larg-
10 est at their ounter ends.

Althoughtherollershere shown have smooth
surfaces, they might have irregular surfaces
formed by attaching ribs to them, by provid-
ing their surfaces with knobs or projections,

15 or in any other desirable way.
| As here represented, the sizes of the gears
or pulleys for imparting motion to the several
- rollers are such that all the rollers
~at a uniform circumferential velocity; but if
20 desirable the circumferential velocity of cer-
tain of them might be varied by changing the
gearing so as to rotate them at different axial
velocities, or making certain of the rollers
smaller in diameter than the others and ro-
25 tating them at the same axial velocity.

The hat-bodies or other articles to be felted
may be rolled into a roll, B, in the usual way,
in an ordinary sizing-cloth, or one having an
irregular surface, like that forming the sub-

30 ject-matter of United States Letters Patent
No. 227,531, granted to me May 4, 1880, and
a,fterward placed between the rollers in the
cavity ¢, as shown in Iig. 1, and the opera-
tion of felting effected in the usual way.

35  The cavity g being largest at the middle and

~ taper toward theends, the tendency i1s to gather

in the roll K lengthwise or prevent its longi-

tudinal extension, and thereby to obtain a
more effective and rapid shrinking or sizing

4o of the hat-bodies or other articles.
If desirable, a sizing-cloth, &, of the kind

are rotated

represented in transverse section in Fig., 2
may be employed. This sizing-cloth may be
made of rubber or other materml and, as
clearly shown, is thinnest at the middle of its 45
width, and is of gradually-increasing thick-
ness from the middle toward each edge. If
desirable, this increased thickness of the siz-
ing-cloth at the edges may be produaced by at-
taching taper lags or ribs to a cloth of uniform so
thickness throughout.

Though this sizing-cloth is only here repre-
seunted in connection with rollers arranged ac-
cording to my present invention, it might be
used in connection with rollers
which are parallel, to produce a pocket or

cavity larger in the middle and tapering to-
ward the ends.

What L claim as my invention, and desire

to secure by Letters D Lteut 1S— 60

1. In a sizing-machine for felting hat-bodies
and other artlcles, a series or group of three
or more pairs of rollers, the rollers of each
palr being placed end to end, with their axes

at an angle to each other, and the several roll- 63

ers so arranged that their axes converge from.
the meceting ends of the rollers of each pair in
opposite dlr(,ctlons.. whereby there 1s formed
between the said rollers, for the reception of a -

roll of hat-bodies or other articles, a cavity 7o

which is larger at the middle of ifs length and
smaller at the ends, substantially as and for
the purpose herein specified.

A sizing-cloth for felting hat-bodies and
other %rtwles having its thmlmess mereasing 45
from the middle of its width toward the edges |
thereof, substantially as and for the purpose
herein set forth.

JOHN T. WARING.

Witnesses: | -
HENRY T. BROWN,
A. C. WEBB. -
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