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To add, whon it may concern: 
Beit known that I, EDWARD A. MILLs, a citi 

Zen of the United States, residing at Little 
Falls, county of Passaic, and State of New 

5 Jersey, have invented certain new and useful 
Improvements in Lapping-Machines, fully 
described and represented in the following 
specification and the accompanying draw 
ings, forming a part of the same. 

O In lapping or bat-forming machines for 
making laps or bats of carded material in 
the manufacture of felt and other materials, 
the bat, consisting of a number of layers su 
perposed by the crosser, has not been con 

5 densed or hardened in passing from the 
crosser to the bat-roll, but only compacted, 
as by a Weighted pressure -roll and the 
feeding-rolls coacting with the bat-roll, the 
Condensation or hardening being done by a 

to separate hardening-machine through which 
the bat is passed when unwound from the 
bat-roll. The result is that the condensation 
or hardening process for forming felt or other 
material is slow, on account of the large re 

5 duction of thickness that must be made, and 
it is found in practice that the layers of the 
loosely-compacted bat are liable to stick to 
gether in unwinding, causing the tearing 
a Way of parts and consequent irregularities 

o in the material produced. 
The object of the present invention is to 

provide an improved lapping or bat-forming 
machine in which the bat shall be so far con 
densed or hardened before rolling that this 

5 difficulty of tearing the bat in unwinding 
shall be avoided and the process of the hard 
ening-machine expedited by reducing the 
Work there required. I secure this result by 
providing one or more vibrating condensing 

o rolls, which act upon the bat before reaching 
the bat-roll, and preferably between a press 
ure-roll and the bat-roll, these vibrating con 
densing-rolls acting to reduce the bat largely 
in thickness and partially condense or harden 

5 it in the machine. By this construction it is 
found that the work of the hardening-ma 
chine is largely reduced and the fibers of the 
bat are so far condensed that they do not ad 
here and tear in unwinding. I preferably 

o use in combination with the condensing-rolls 
means by which the bat is heated, and prefer 

ably moistened also, as it passes through the 
rolls, thus aiding in securing the condensing 
or hardening of the bat. . " . 

It is obvious that the invention is generally 55 
applicable to lapping or bat-forming ma 
chines, and may be applied in connection 
with machines of widely-different form, and 
that the condensing-rolls may be actuated by 
any suitable means, which will be varied in 6o 
accordance with the particular class of ma 
chine to which the invention is applied. For 
the purpose of illustration, however, the in 
vention will be shown as applied to a lapping 
machine of a common construction, and the 65 
description of the machine and devices com 
bined there with embodying the invention in 
the preferred form will now be given, in con 
nection with the accompanying drawings, 
forming a part of this specification, and the 7o 
features forming the invention then be spe 
cifically pointed out in the claims. 
In the drawings, Figure 1 is a side view of 

the machine. Fig. 2 is an end view of the 
crosser-end of the machine. Fig. 3 is a Sec- 75 
tion on the line 3 of Figs. 1 and 4. Fig. 4 is 
a section on the line 4 of Figs. 2 and 3. 

Referring to said drawings, A is the card 
ing-machine, from which the fleeces pass on 
the apron a to the crosser-apron b on the car- 8o 
riage B, and from which apron b the super 
posed fleeces pass under the weighted press 
ure-roll ac to the bat-roll C and feeding-rolls 
c c, by which the bat is rolled up. All these 
parts may be of the usual or any suitable con- 85 
struction and actuated by any suitable means. 
A common construction is shown, in which the 
crosser-carriage is reciprocated by a gear d, 
engaging a mangle-rack e, and the crosser 
apron b is driven from the driving mechanism go 
of the machine by a belt f, which drives a 
worm g, engaging a worm-gear h on the end 
of one of the apron sprocket-shafts k. 

Referring now to the parts by means of 
which the invention is applied in connection 95 
with this machine, a series of condensing-rolls 
10 is mounted in a vibrating frame 11 be 
tween the weighted pressure-roll a at the end 
of the apron b and the bat-roll C. Five of 
these rolls are shown, two above and three loo 
below the path of the bat from the crosser to 
the bat-roll, but it will be understood that a 
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different number of rolls may be used, either particular form used depending to some ex 
one or more, and these may be arranged in any tent upon the material to be operated upon. 
other suitable manner. A number of rolls 
will probably be used, however, and the con 
struction shown will be found efficient. These 
condensing-rolls are preferably covered with 
leather or some similar material, as shown, to 
increase their rubbing action on the bat. 
The rolls 10 are splined on shafts 12, 

mounted in the side frames of the carriage 
B, so that the rolls may slide with the frame 
11 upon the shafts 12, while driven by the 
latter. Any suitable means may be used for 
vibrating the frame 11. As shown, this frame 
is actuated by a bell-crank lever 13, pivoted 
thereto and having its other arm connected 
by an eccentric-rod 14 to an eccentric 15, car 
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ried by a sleeve mounted in the carriage 
frame and splined on shaft 16, so as to be ro 
tated by the latter while sliding thereon with 
the carriage, and the eccentric 15 rocks the 
lever 13 and thus vibrates the frame 11, car 
rying the rolls 10 transversely to the bat. 

In the construction shown, the driving 
mechanism is as follows, but it will be under 
stood that any other suitable driving mech 
anism may be used: The sprocket-shaft ic 
next the bat-roll carries a gear 2, which, 
through series of intermediates 3 and gears 4 
on the shafts of the rolls 10, drives the latter, 
and the feeding-rolls c are driven from the 
shaft 12 on the last condensing-roll through 
an intermediate 7, gears 8 on the shafts of the 
feeding-rolls, and an intermediate 9 connect 
ing said last-named gears. For the compara 
tively-high speed required for vibrating the 
frame 11 for the rubbing action the shaft 16 
is preferably driven independently of the rolls 
12, and in the construction shown the shaft 16 
is extended to the carder and driven in any 
suitable manner therefrom, as by bevel-gears 
5 from countershaft 6, as shown, the eccentric 
l3 sliding on the shaft 16, as above described. 
As above stated, on some material the bat 

is preferably heated and moistened for the 
action of the condensing. rolls, and for this 
purpose steam-pipes 17 are shown below the 
condensing-rolls, one of these pipes between 
each two of the lower condensing-rolls being 
perforated to spray upward against the un 
der side of the bat a sufficient amount of the 
steam for the result desired. In handling 
certain kinds of material the steam-pipes or 
other suitable means for heating the bat may 
be used without moistening it. It will be un 
derstood, also, that either heating or mois 
tening is not essential to the invention, and 
in many cases may not be used. 

In the construction shown all the condens 
ing-rolls are mounted in fixed bearings and 
positively driven. It will be understood, 
however, that other forms of rubbers or con 
densers may be used, with some or all of the 
rolls not positively driven, or with the rolls 
weight or spring pressed against the bat, the 

It will be understood, also, that the rolls are 
to be so arranged relatively to the surface of 
the bat, and their pressure upon the bat be 
such as to condense the bat by rubbing ac 
tion of the rolls upon it, and that the press 
ure should not be so great as to shift the bat 
bodily or produce a rolling action upon it, 
which would tend to separate the fibers. The 
arrangement of the rolls will be varied, ac 
cording to the material operated upon and 
the amount of condensing and thickness of 
the bat desired, as will be readily understood 
by those skilled in the art. 
What is claimed is 
1. The combination with a lapping or bat 

forming machine, of a condenser acting upon 
the bat before it is wound upon the bat roll, 
said condenser including one or more con 
densing rolls so arranged and acting under 
such pressure as to condense the bat by rub 
bing action upon it, and means for vibrating 
said condensing rolls transversely to their 
plane of rotation, substantially as described. 

2. The combination with a lapping or bat 
forming machine having a pressure roll and 
bat roll, of a condenser between the pressure 
roll and the bat roll, said condenser including 
one or more condensing rolls so arranged and 
acting upon the bat under such pressure as 
to condense the bat by rubbing action upon 
it, and means for vibrating said condensing 
rolls transversely to their plane of rotation, 
substantially as described. 

3. The combination with a lapping or bat 
forming machine, of a condenser acting upon 
the bat before it is wound upon the bat roll, 
said condenser including one or more con 
densing rolls só arranged and acting under 
such pressure as to condense the bat by rub 
bing action upon it, means for vibrating said 
condensing rolls transversely to their plane 
of rotation, and means for heating the bat 
during the action of the condenser, substan 
tially as described. 

4. The combination with a lapping or bat 
forming machine, of a condenser acting upon 
the bat before it is wound upon the bat roll, 
said condenser including one or more con 
densing rolls so arranged and acting under 
such pressure as to condense the bat by rub 
bing action upon it, means for vibrating said 
condensing rolls transversely to their plane 
of rotation, and means for heating and mois 
tening the bat during the action of the con 
denser, substantially as described. 

In testimony whereof I have hereunto set 
my hand in the presence of two subscribing 
Witnesses. 

EDWARD A. MILLS. 

Witnesses: 
C. J. SAWYER, 
ARTHUR L. KENT. 
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