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Be it known that I, RUDOLF EICKEMEYER,
of the city of Yonkers, in the county of West-
chester, and State of New York, have invented
certain new and useful Improvements in Full-
ing-Mills ; and I dohereby declare that the fol-
lowing specification, taken in connection with
the drawings furnished, and forming a part of
the same, is a clear, true,and complete descrip-
tion thereof.

My improvements relate to that class of full-
ing-mills in which falling beaters are employed,
in contradistinction to the roller-machine class,
and also to those having vibratory or swinging
beaters. *"

The object of my invention, broadly stated,
is to increase the general efficiency and dura-
bility of beater-mills.

The main feature of my invention consists in
the combination, with the beater and a lifting-
board hinged thereto, of continuously-driven
lifting-rolls, one of which is mounted upon a
pivoted frame, and arevolving cam-shaft, which
intermittingly vibrates the frame, whereby the
board is first compressed between the rolls,
and the beater lifted by their motion and then
permitted to drop, the rolls meantime revolv-
ing. By means of this mechanism the rolls
oradually bite upon the board, and lift the
beater by a smooth and easy motion.

The combination of mechanism already re-.
cited includes no means whereby the charac-
ter of the beat may be varied. This result has
heretofore been attained by having the beater
lifted only to such a height as would result in
a desired beat:; but, so far as my knowledge
extends,no mill has been heretofore construct-
ed in which the drop could be lessened and the
beats made more rapidly without increasing
the speed of the driving mechanism of the
mill. = As heretofore constructed, although the
beaters might be working lightly, the mill
would be subjected to harder usage than when
the beaters were working heavily, because of
the increased speed. In my improved mill,
although the speed of the driving-shait 1s uni-
form, the beaters may be lifted to full height,
or to any lesser extent required, and the beats
made more frequently,and in proportion to the
lift of the beater; and another feature of my |
invention consists in the combination, with |

the beater, the lifting-board, lifting-rolls, and
vibrating frame, of adjustable mechanism for
vibrating the frame with any required interval
between the vibrations, whereby the lifting-

rolls are made to engage with the lifting-board

for a longer or a shorter time, according to the
height of lift required.

The vibrating mechanism preferred by me
is a shaft which is driven by variable gearing,
and may berevolved at any desired speed, and
has a cam or cams thereon, which, at each revo-
lution, cause the roller-frame to vibrate. A
desirable degree of adjustability may also be
attained by means of a shaft revolving at a
uniform speed, and a cam or cams thereon,
having two or more operating-faces for engag-
ing with the roller-frame, so that two or more
vibrations of the frame may be effected at each
revolution of the cam-shaft. In the one case
the belt or tooth gearing will require adjust-
ment, while in the other it will require the se-
lection of the proper cams from a series, and

‘their adjustment on the shaft; or a cam con-

structed in adjustable sections may be em-
ployed, which will enable it to operate as a
single, double, or triple faced cam, according
to the position on the shaft of the sections
with relation to each other, they being capa-
ble of such adjustment that they will operate
as one face, say, for one-sixth of a revolution,
or as three faces equidistant from each other
around the axis of the shaft, each operating
against the frame forone-sixth of a revolution,
and causing three lifts of the beater at each
revolution of the cam-shaft.

The practical etticiency of a fulling-mill 18
largely increased if it be constructed so that
parts specially liable to wear may be easily re-
placed, or adjusted to compensate for wear, or
capable of good service even after such parts
have become considerably worn ; and to these
ends myinvention furtherconsists in the combi-
nation, with the lifting-board and the beater, of
a metallic frame, which incloses the board and
clamps it to the helve of the beater, and which
admits of the ready removal of a worn board
and the substitution of a new one; and, fur-
ther, in the combination, with the vibrating
frame and its roller, of a spring which forces
the roll into contact with the board, whether
the latter be new or worn at some points more
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than at others;
tion, with the vibrating frame, of a hifting-

roller mounted on the frame in boxes which |

have axes transverse to the axis of the roll,
whereby, although one edge of the board be
worn thinner than the other, the rolls will have
a firm bite thereon from edge to edge; and,
further, in the combination, with the vibrat.
g frame and its springs, of adjusting-screws,
whereby the yvielding pressure of the roll upon
the Loard may be increased or lessenod.

The durability of such mills is largely in-
creased by having the lifting mechanism so
constructed that in lifting the beater and drop-
ping it there shall be no undue shock 3 and
my imvention further consists in the combina-
tion, with the beater and the lifting-board, of
elastic cushions or springs Lelow the board,
which Dbear the weight of the beater as it is
lifted ; and, further, in the combimation, with
the beater and the lifting-board, of elastic
cushions or springs, whicli are imterposed be-
tween the board and the helve of the beater,
whereby, when the beater is dropped, these

springs or cushions will receive the force of

the drop due to the weight of the board.

To more particularly deseribe My 1nvention
I will refer to the accompanying drawings, in
which—

Figure 1 represents, in vertical longitudi-
nal section, a tulling-mill embodying the sev-
eral features of my invention. Fig. 2 repre-
sents the same in top view, Fj 2. O represents
the vibrating roller-frame detached. Fig. 4
represents the lifting-board detached from the
mill.

The driving-shaft at A is mounted in the
upper part ot the frame a in suitable boxes,
and 1s provided with a drivin g-pulley, b.

The lifting-rollers are shown at B and B,
The roll B is mounted on the driving-shatt A,
and roll B is parallel therewith, mounted on
the vibrating trame O, and driven by gearing
from the main shaft A.

D denotes the litting-board, whicl is at-
tached to the beater-helves, and extends np-
ward between the lifting-rolls B B 1)/ de-
notes the beater. E denotes a am-shaftt,
which vibrates the frame O to and fro, and
causes the lifting-rolls to bite upon the lifting-
boards and 1ift the beater, and then to release
the board and permit the beater to full.

The two sides of the vibratin ¢ frame C are
pivoted to the frame a of the mill by a rod or
shaft, e.  Each of the side pieces of the frame
has a box, as at d, tor the Journals of roll B,
The boxes d are provided with axes which are
transverse to the axis of the roll, which per-
mits the side pieces to be unequally moved
without causing the roll-journals to bind in
their boxes, and permits the rolls to properly
engage with the lifting-board, even if it be
worn thinner at one edge than at the other,

Each side piece has also a pendent lever, as
at e, pivoted at ¢/. At their lower ends the
two levers ¢ are connected by a cross-rod, f,
which also serves as an axis for two friction.

|

|

and, further, in the combina- | rollers, g, one of which is at the foot of each

lever.,

Near the lower end of each side piece of the
frame C is a rod or pin, &, which projects
through an opening in the adjacent lever e,
and s encireled with an expansive spring,
which has an abutment at one end against the
surface of the lever, and at the other against
a washer, which is held in place on the rod
by nuts, in a manner well known.

An adjusting-serew at 4 passes through a
threaded hole in the lever, and abuts endwise
agalnst the lever, so that the vielding press-
ure of the roll B’ against the hfting-board
may be properly adjusted.

The cam-shatt E has boxes at each side of
the frame «, below the main shaft and parallel

with 1t. In this instance the cam - shaft is
shown to be driven by a belt on the orooved

cone-pullevs k &/, the latter being on the main

shaft A.  The cam-shaft has two counterpart
cams, [, each being opposite and arranged to
engage with friction-roller g on pendent lever e.

Constructed as thus far deseribed, it will he
seen that the revolution of the main shaft and
roll B in the direction of the arrow will cause
the roll B’ to revolve in the opposite direction,
the cam-shatt meantime revolving, and that
when the cams [ engage with the friction-roll-
ers g the frame C will be vibrated, the lower
end being moved away from the canis, and
the roll on the upper end moved toward its
fellow into close frictional contact with the
ifting-board D, which is thereby drawn up-
ward, lifting the beater; and it will also be
evident that this lifting action will continue
50 long as the cams continue in forcible con-
tact with the vibrating frame through its le-
vers, but that the moment the cams in their
revolution cease said contact the roll B! will
move outward and permit the beater to fall,
It will also e seen that the height of the lift
may be varied by using cams suited to each
particular height required, or that it may be
attained by varying the speed of the cam-shatt
without changing the speed of the Iifting-rolls,
and this is the method illustrated in the draw.
ings. By shifting the belt on the cone-pulleys
the cam-shaft may be revolved at quick or low
speed, and theretfore the time during which
the lifting-rolls operate as such will be Pro-
portionately lessened or inereased, which will
secure such a lift as may be required.

I have previously referred to a sectional cam
tor use in this connection. It will be seen, for
instance, that it the cams ! had two Opposite
working faces of one-half the length shiown, or,
say, ninety degrees cach, at each revolution
of the shaft, two lifts would be made instead
of one, and that each lift would be one-half as
high as it the cam shown were employed.
The friction-rollers have broad faces, and there-
tore the cams may be made in sections placed
side by side on the cam-shaft, and each pro-
vided with a set-serew for separate adjustment
rotatively on the shaft. It will be seen that
1f, for instance, three of such sections e em-
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ployed, each having a face of, say, sixty degrees,
they may be so adjusted. as to operate as a cam
with three faces, which would at each revolu-
tion of the cam-shaft result in three short lifts,
or that they may be so adjusted as to operate
as a cam, with one face varying in extent from
sixty to one hundred and eighty degrees.
There are various other well-known mechan-
ical arrangements by which the vibration of
the frame may be adjustably varied, and I do
not, therefore, limit that feature of my inven-
tion to any particular construction of the mech-
anism by which the vibration of the frame is
accomplished. |

Although the action of the rollers upon the
Jifting-board is easy and gradual, it 18 Impor-
tant that a yielding connection be employed
between the lifting-board and the beater. In
Fig. 4 the beater-helves are shown in section
at m, with a cross-bar, m/, secured to their
Jower edges near their ends. The wooden por-
tion of the lifting-board at » is embraced
within ametallic frame, »n!, composed ofa length
of round iron forged or bent to conform to the

sides and top of the wooden board and to oc-

cupy a groove therein. A cross-bar, #’, serves
as a base for the wooden board », and it is pro-
vided with holes, through which the two par-

allel sides of the frame extend downward toa
“point below the helves. Each side of the

frame n! constitutes a threaded rod, which 1s
provided with a sleeve, o, next below the
cross-bar n%, a washer beneath sleeve o, a
sleeve, 0%, beneath the washer, and a spring, as
at p, between the washer and the upper sur-
face of the cross-bar m/, which is attached to
the beater-helves m. Below the cross-bar, and
surrounding the sleeve 0%, is another spring or
cushion, as at ¢, which is compressed between
the lower surface of the cross-bar and a washer
backed by nuts on the threaded ends of the
board-frame. '

It will be seen that with this construction
the nuts on the ends of the frame will slightly
compress the springs, and that the upper
spring will receive the shock due to the weight
of the lifting-board when the beater falls, and

that when the beater is lifted the lower springs’

will sustain the weight of the beater. The
holes in the cross-bar m/ through which the
sleeved portions of the frame pass are of sutfi-
cient size to permit the lifting-board to freely
operate and to freely change its position with
relation to the cross-bar during the upward
and downward movement, thus securing a con-

nection between the lifting-board and beater |

which has the characteristics of a hinge-joint.

The wooden portion of the lifting-board,
when worn out, may be readily removed and
a new one substituted, and the ylelding press-

ure of the vibrating frame secures successtul
operation even if the board be unevenly worn.

Having thus described my invention, I claim
as new and desire to secure by Letters Pat-
ent—

1. The combination, with afulling-mill beater
and a lifting-board hinged to the beater, of
continuously-driven lifting-rolls, a vibrating
frame, and a cam-shaft, substantially as de-
scribed, whereby the rolls are made to alter-
nately compress the lifting-board for lifting
the beater, and to release the board for per-
mitting the beater to fall, as set forth.

2. The combination, with a fulling-mill
beater its lifting-board, the continuously-
revolving lifting-rolls, and a vibrating frame,
of adjustable mechanism, substantially as de-
scribed, for vibrating the frame at desired in-
tervals, substantially as set forth, whereby
the beater may be lifted much or little, and
the number of beats in a given time increased
or lessened, without varying the speed of the
lifting-rolis.

3. In a fulling-mill, a lifting-board provided
with a frame which incloses the wooden por-
tion thereof, substantially as described, where-
by the wooden portion may be readily removed
when worn and a new one substituted.

4. The combination, with lifting-rolls which
engage with the lifting-board in a fulling-mill,
of a vibrating frame which supports one of
said rolls, and springs or cushions which afford
a vielding pressure of the roll on the lifting-
board, substantially as described.

5. The combination, of the vibrating frame
and a lifting-roll mounted in said frame In

journal-boxes provided with axes which are

transverse to the axis of the lifting-roll, sub-
stantially as described, whereby the roll may
effectively engage with a lifting-board which
is thicker at one edge than at the other, as set
forth.

6. The combination, withthe vibrating frame,
its lifting-roll, and its springs, of adjusting-
screws for graduating the pressure of the lift-
ing-roll, substantially as described.

7. The combination, with afulling-mill beater
and a lifting-board, of a spring or cushion be-
low the board which supports the weight of
the beater,substantially as and forthe purposes
specified.

8. The combination, with afulling-mill beater
and a lifting-board, of a spring or cushion
which supports the weight of the lifting-board,
substantially as and for the purposes specified.

- RUDOLF EICKEMEYER.

Witnesses:
(. OSTERHELD,
GEORGE NARR,
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