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UNITED STATES

PATENT OFFICE.

JAMES A. WHITNEY, OF BROOKLYN, NEW YORK.

HOP-PICKING MACHINE.

SPECIFICATION forming part of Letters Patert No. 536,675, dated April 2,1895,
Appiica,tion filed May 31,1894, Serial No.512,961, (No model.)

To all whom it may concern:

Be it known that I, JAMES A, WHITNEY, a
citizen of the United States, and a resident
of Brooklyn, in the county of Kings and State
of New York, have invented certain new and
useful Improvements in Hop-Picking Ma-
chines; and I do hereby declare that the fol-
lowing is a full, clear, and exact description
of the same, reference being had to the ac-
companying drawings, making a part of this
specification, in which— :

Figure 1is a vertical longitndinal sectional
view; Fig. 2, a plan view and Fig. 3 a front
view of an apparatus made according to my
invention. Fig. 4is a vertical transverse sec-
tional view and Fig. 5 is a vertical longitudi-
nal sectional view illustrating other and ad-
ditional parts of my said invention. Fig. 6 is
a plan view illustrating the manner in which
certain combinations of parts included in my
said invention may, when desired, be multi-
plicated for simultaneous use in one and the
same machine. Figs.7to 10 inclusive, are de-
tail views, on a large scale, still further illus-
trating my said invention.

This invention is designed to provide an
efficient means for picking hops; in other
words, for detaching hops from the hop-bear-
ing material, bines, stems, branches, &e., on
which they are grown. .

The invention comprises certain new and
useful combinations of parts and instrumen-
talities whereby said object is effectually at-
tained. K

Referring first more particularly to Figs. 1,
2, 3 and 6, A, is a fixed cylindrical bearing or’
support. Asshown in the drawings this eyl-
inder is hollow, open at oneor both ends, and
at one side is open or provided with an open-
ing, a. Placed in this e¢ylinder at the open-
ing, a, are two drawing rolls, B. Placed loose
upon theeylinder.and movable about the axis
thereof are two rings, C, which have a space,
b, between them. This space is of such a
width as to permit the insertion through it of
the hop-bearing bines, stems, branches, &e.,
from which the hops are to be detached, but
not of sufficient width to permit the hops to
pass through. The rings run in suitable
guides provided upon the circumference of
the cylinder. Thus, for example, as shown
in Fig. 2 a central spline, a7, serves as aguide

to the inner edges of the rings and determines
the width of the space, b, between the rings,
while two outside splines, b7, serve as guides
for the outer edges of the rings. Itis of course
manifest that the guides must be so propor-
tioned and arranged as not to interfere with
access of hop-bearing material through the
space, b, as the rings are turned about the
axis of their cylindrieal support. As shown
in the drawings the rolls, B, are placed within
the rings, C. When said rolls are set in mo-
tion in the directions indicated by the arrows
in Figs. I and 5 and the hop-bearing material
is introduced endwise through the space, b,
to and between the rolls, B, the action of the
latter draws the bines, branches, stems, &e.,
through the space, b, while the hops coming
against the adjacent edges of the rings which
bound the sides of the space, b, are torn off
or detached and fall at the outer circnmfer-
ence of the rings. It will be noticed that as
thus arranged the stripping edges of the rings
in their wmovements pass in front of the
rolls in a plane or direction transverse or
substantially so to that of the length of the
rolls,—in other words, transverse to the line
of gripping contact of said rolls as they op-
erate to draw inward the hop-bearing ma-
terial through the space, b. Assaid material
is thus drawn through said space the gliding
contact of said edgesof the rings asthey pass
with a sweeping movement past the front or
indrawing face of the rolls and transverse to
their line of gripping contact, exerts a very
efficient action in detaching the hops. By
this means, also,I am enabled, as hereinafter
more fully explained, to place a number of
stripping mechanisms side by side for simul-
taneous use in one and the same machine so
that a econsiderable number of separated hop-
bearing branches, stems, &c., may be simul-
taneously stripped of their hops, by being si-
multaneously drawn through the several
stripping mechanisms by one and the same
pair of drawing rolls, This arrangement
also, as hereinafter explained, permits the use
in one and the same apparatus, of multiple
stripping mechanisms adapted to different di-

“ameters of hop-bearing branches, stems, &e.,

and also the operation of such multiple strip-
ping devices at different rates of speed. Fur-
ther, by this means, I am enabled to place a
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number of stripping mechanisms within a
space of such lateral dimensions as to permit
a single operation to conveniently keep them
supplied with hop-bearing material for their
simultaneous use and operation.

The rings, C, being turned or revolved upon
the cylinder-as the hop-bearing material 'is
passed through the space, b, the latter under
ordinary conditions tends to readily freeitself
from hops which if thestripping edges were
stationary would become wedged in it by the
draft exerted upon the hops by the inward
movement of the hop-bearing material. To
insure the clearing of the said space from any
hops which under some conditions may resist
this tendency of the space, b, to free itself,
there is provided a clearing deviee, ¢, which,
at a point suitably remote from the rolls, ex-
tends into said space so that as the rings are
turned the inner edges of the rings are swept
past the said device and any hops which may
have been retained or become wedged be-
tween them are cleared or swept out by said
device.. Bythis means the edgesof the rings
where they come in contact with the hops to
strip thelatter from the hop-bearing material
are kept always clear. In other words, the
space, b, is kept unclogged to insure the ef-
fective operation of the parts in the separa-
tion of the bops from the hop-bearing mate-
rial.

The clearing device, ¢, may Le of any suit-
able construction and applied in any suitable
way, but as shown in the drawings it com-
prises a simple fixed stud or spur which pro-
jects into the space, b, at a point a little dis-
tant from where the hop-bearing material is
introduced through the said space to the
drawing rolls. Thisstud or spur may be fixed
to the contiguous surface of the cylinder and
project outward therefrom into the space, b,
as shown in Fig. 1. The feeding movement
of the rolls, and the revoluble motion of the
rings may be provided by any suitable means.
Efficient mechanism for the purpose is here-
inafter presently described.

To promote the more rapid and effective
separation of the hops from the hop-bearing
material as the latter is drawn through the
space, b, there is provided to each ring a pro-
jection, or series of projectious, d, as illus-
trated in Figs. 4 and 5. These projections I
term “pickers” and preferably each ring has
several of them as shown in the drawings.
The picker, or pickers, on the one ring should
coincide in position with the corresponding
picker or pickers on the other. The projec-
tions or pickers, d, may extend to any desired
width across the faces of the respective rings.
It is sufficient, however, if they form only a
part of such width, but their inner surfaces
should be placed at the edges of the rings
contiguous to the space, b, the space between
two coincident pickers of the two rings cor-
responding substantially to the width of said
space, in other words the said space being
extended between the coinecident pickers.

536,675

These projections or pickers, d, may be of"

any desired or appropriate shape but are pref-
arably of the angular form 'shown in Fig. 4,
with the forward edge, b’, of each at a less
acute angle to the circumference of the ring
which earries it thanis its rear edge,a’. The
rings being moved across the lines of direc-
tion in which the hop - bearing material is
drawn inward by the rolls, as for example re-
volved in the direction of the curved arrow
external thereto in Fig. 5, and the rolls, B,
being operated as deseribed to draw inward
the hop-bearing material through the space,
b, and consequently through the space exist-
ent between coincident pickers, d, of the two
rings, it follows that the pickers at-intervals
in the rotation of the rings strike against the
hops as they are drawn toward the inner
edges of the rings which bound the space, D,
and - this somewhat sudden impact of the
pickers being in direction contrary to or dif-
ferent from that in: which the hop - bearing
material is drawn strikes or pushes the hops
in said contrary direction. This detaches the
hops from the hop - bearing material with a
quicker and more positive action than if their
separation were wholly dependent upon the
resistance offered by the edges of the rings to
their passage through the space, D.

To prevent the clogging of the pickers, d,
by the lodgmeut of hops, &e., in the space be-
tween opposite and coincident pickers a suit-
able clearing device is provided to the pick-
ers.  ‘This may be done by extending the de-
vice, ¢, as shown in Fig. 4, so that said pick-
ers in their movement pass upon opposite
sides of said device with the result of effec-
tually clearing the space between the pickers
as they pass from where the hop-bearing ma-
terial is introduced to the drawing mechan-
ism. To prevent the hop-bearing material
from being carried around the axis of motion
of the pickers, a stop, which may conneect in
the lower limit of the opening may be pro-
vided. This stop may, when desired, be con-
stituted by the clearing device, c. After the
hops have been detached the stripped bines,
stems, branches, &e., pass out at the rear of
the drawing rolls to make their exit from the
cylinder through the open end or ends of the
latter. ‘

It will be observed that the pickers,d, placed
opposite each other with the space, b, between
them move across the indrawing face or front
of the drawing rolls and consequently across
and transversely, or substantially so, to the
path or line of travel of the hop-bearing ma-
terial as the latter is drawn inward through
the space, b, sud that the pickersin their suc-
cessive action brush or strike the hops from
the said material in a direction opposite to
that in which said material is drawn by the
drawing mechanism.

In practice the larger hop-bearing branches
of the hop-plant are, ordinarily, torn from
the bine. This leaves upon the torn ends of
such brancheslarge knot-like butts which are
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of greaterdiameter than the branches proper.
The greater size of these knotted ends or butts
would require for their introduction to the
drawing mechanism a width of passage-way
inconsistent with the most effective separa-
tion of the hops from the hop-bearing material
when the latter is drawn through the strip-
ping deviee or mechanism. To obviate the
inconveniences arising. from such enlarged
ends of hop-bearing branches I provide a cut-
ter which is maintained in operative motion

; in such connection with the stripping device
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or mechanism and with the drawing mechan-
ism that such branches prior to their intro-
duction to the drawing and stripping device
or mechanism may be placed in the path of
the said cutter and thereby have their en-
larged or knotted endsremoved. Thisisdone
preferably in sucha maunner that the knotted
ends are severed with an oblique cut which
leaves the remaining ends of the branches of
a wedge-like form which permits their easy
insertion into and through the stripping de-
vice or mechanism and their convenient in-
troduection to the drawing mechanism. The
structure and character of this cutter and the
means for operating the same may be varied
within wide limits. Its preferred construc-

tion is shown at D in the drawings, Figs. 7

and 9, and comprises two blades, f, fast at
their inner ends to a rotatory shaft, ¢, which
works in suitable bearings, h, located at any
desired part of the apparatus. Said shaft is
provided with a pulley, 4, to which motion is
given thronghaband, k, from a similar pulley,
m, on a driving shaft, D, as shown in Fig. 2.
Below these blades is a rest, n, upon which
the end of the branch may be placed tointer-
sect the path of the edges, a?, of the blades, f,
in their rotation. This rest,n, should be ob-
lique to the path in which the blades rotate,
as shown in Fig. 8,s0 that the butt or knot at
the end of the branch to be severed may be
cut off obliguely from the mainlength of the
branch, leaving the end of thelatter tapering
or wedge-shaped to facilitate its introduetion
to and through the stripping and drawing
mechanisms as hereinbefore explained. The
severed knot or butt may be automatically
swept out of the way by a flange, r, provided
to the back of each blade as shown in cross-
section in Fig. 9; and - which by the continued
rotation of the blades strikes the severed
butt or knot immediately after it is cut off
as described. The cutter is placed in any
suitable position with reference to the strip-
pingand drawing mechanisms. Asshown in
the drawings it is supported upon a bracket,

D’,intended to be attached at the end of the}

cylinder, A. When, as hereinafter set forth,
more than one pair or system of rings is used,
the respective spaces, b, thereof may be of
different widths adapted to bines, stems,
branches, &e., of different diameters. Insuch
cases, it is convenient o have at one side of
the machine a system of rings in which the
space, b, is comparatively wide for the inser-

tion of the larger hop-bearing branches, &e.,
and the cutter may be arranged in close prox-:
imity toand preferably somewhat to the right
hand of, the said system. When desired but
one blade, f, instead of two may be employed,
or a greater number than two if desired, or
any other suitable form or struecture of cutter
having any appropriate motion may be used
in lieu of one or more blades arranged for
operation as described.

It frequently occurs in practice, especially
with the small stems of single elusters of hops,
that the portion of the stem extending beyond
the hops is too short to reach from the outer
surface of the stripping device or mechanism
to the line of gripping contact of the drawing
mechanism. Toovercome any difficulty aris-
ing from this, I provide in suitable relation
with the stripping and drawing mechanisms,
an axially revoluble knife, F, which is con-
structed and arranged to operate in connec-
tion with the operative action of said mech-
anisms to shear off the hops from a sufficient
length of the butt-end portion of the stem to
enable said portion to be passed to the draw-
ing mechanism and grasped thereby to draw
the stem through the stripping mechanism to
detach the hops. Thisknife,as shown in the
drawings, Figs. 9 and 10 is in form a eylindri-
cal tube which at its rear end is attached to
a rotatory shaft, S, which latter is carried in a
bearing, ¢’, provided to the bracket, D’, and
which receives motion from the shaft, g,
through two bevel gears ¢/, and, f’, as shown
in Fig. 8. The open front end of this knife is
brought to asuitable cutting edge, £/, so that
when a hop-bearing stem is thrust endwise
and butt-end first into and through the said
open end of the knife, F, the stem is sheared
longitndinally of hops to a distance sufficient
to provide an extent of denuded stem long
enough to reach through the stripping device
or mechanism to the drawing mechanism, as,
for example, through the space, D, to the
drawing rolls, B. The construction of this
knife may be varied within wide limits so
long as it hasan axial movement. Instead of
being rotated by the gears described it may,
when preferred, be driven or operated by any
other suitable means, and instead of being lo-
cated in immediate connection with the cut-
ter, D, it may be placed in any desired rela-
tion with regard to the stripping device or
mechanism. -

When more than one pair or system of
rings is used in one machine the pair at one
side of .the latter may have its space, b, of less
width than that (or those) at- the other side,
and may be thus more especially adapted to
detach hops from hop-bearing stems of small
diameter. In such case, the axially revoluble
knife may be more conveniently located in
front of such relatively narrow space, b, and
preferably somewhat lower than the point at
which the hop-bearing material is inserted
into and throngh the said space.

To prevent the hand of the operator from
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coming in contact with the cutiing edge, /',
of the knife, T, I provide to the latter a guard
which is eomposed of prongs u, extended par-
allel with the knife at intervals of its circum-
ference and which should project somewhat
beyond the cutting edge, f’/, as shown in Fig.
8. These prongs may be formed upon the
outer end of a fixed sleeve, »’. The spaces
between the prongs afford room for the in-
ward movement of the hop-bearing stem to
denude the same to the extent desired, while
preventing contact of the fingers or hand of

- the operator with the cutting edge of the
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knife.

The rolls, B, and the rings, C, may be actu-
ated by any suitable means. The devices
shown in the drawings as arranged to afford
a rotary or revoluble movement to the rings
are, however, ordinarily to be preferred for
that purpose. As concerns the rolls they
also, may be operated by any suitable means.
It is preferred, however, that they be geared
together by pinions, a’’, fast upon their shafts,
D'/, to insure their simultaneous and corre-
spondent rotation. Intheconstructionshown
in the drawings, to the shaft of one of the
rolls is provided a sprocket wheel, ¢/, which
connects by a chain, d’, with a sprocket
wheel, ¢’’; but on the shaft, K, a suitable shaft
and bevel and bevel pinions may be employed
in place of the chain and sprocket wheels
when desired. As concerns the rings, B, each
has upon its outer circumference a series of
teeth forming in effect a spur-wheel, ¢’’. Into
these gear spur-wheels, ’’, fast upon a shaft,
4", which also carries a spur wheel, &'/, and
into this latter gear a spur-pinion, m'’, on the
shaft, K, which latter, as hereinbefore men-
tioned, carries the pulley, m, from which
through the belt, p, motion is transmitted to
the cutter for severing the knotted ends of
hop-bearing material and to the knife, F. It
will be seen that the speed of the stripping
rings, C, and of the drawing rolls, B, may be
readily proportioned to each other and that
the cutter, D, and the knife, F, may be run
oroperated simultaneously and in connection
with each other, and each, also, simultane-
ously and in connection with, the operative
motion of the rolls, and of the rolls and the
rings.

‘When desired the apparatus may be oper-
ated by hand power applied to a erank pro-
vided, for example, to the shaft, E. It isde-
sirable, however, that motive power be em-
ployed, but as the speed of a useful motor is
ordinarily very much greater than that at
which it is desirable, or ordinarily practicable
to operate the hop-picking mechanisms it is
necessary that means especially adapted to
adjust the speed derived from the motor to
that desired in the said mechanisms should
be employed. To accomplish this in a prae-
tical and effective manner 1 provide a driv-
ing shaft, G, in suitable bearings upon a plat-
form, H, the latter preferably movable to per-
mit the easy transfer of the apparatus from

place to place. This shaft is provided with
a erank, n’’/, or with any other suitable means
for connection with a motor or prime mover
to rotate the said shaft. This driving shaft
is, preferably, provided with a suitable bal-
ance wheel which may be of any preferred
size and proportions. Upon the driving shaft,
G, is a small bevel pinion, s”/, which gears
into a large bevel gear, A’, on a shaft, B,
which has at its opposite end a worm, ¢/,
which meshes with a worm wheel, D’, on the
shaft, E. The relatively high speed given to
the driving shaft, G, by the motor, (which lat-
ter may he of any suitable kind and, as just
mentioned, connected with the driving shaft
by any suitable means) is thus slowed down
to the relatively low and moderate speed in
the rings and rolls, either or both, requisite
to their convenient and proper operation.

When desired two or more pairs or systems
of rings may be mounted side by side, each
pair with its own space, b. Fig. 6 shows an
arrangement of two pairs of rings in such re-
lation to each other, but, three, four, five, or
more pairs may, when desired, be similarly
included in one apparatus. Where more than
one pair is employed the length of the sup-
porting cylinder and of the drawing rolls is
proportionately increased. The system of
gearing may, when desired, be modified in
the relative proportions of its parts to drive
the several pairs of rings at differing speeds.

Placed in front of the cylinder is a table,
K, upon which the hop-bearing material may
be laid convenient to the operator prepara-
tory to-the operation of the stripping and
drawing mechanisms, a space, X’, being pro-
vided at the rear of the table to permit the
picked or separated hops to fall into any suit-
able receptacle placed below.

What Ieclaim as my invention is—

1. The combination with pickers, d, placed
opposite each other with a space between
them for the passage of the hop-bearing ma-
terial and mechanism for drawing the said
material through said space, of means for giv-
ing motion to the pickers across the front of
the drawing mechanism and in a direction
transverse, or practically so, to the path of
the material when drawn by the said mech-
anism, substantially as herein set forth.

2. The combination with a cylindrical sup-
port, of pickers,d, placed opposite each other
with a space between them for the passage of
the hop-bearing material,of means for draw-
ing the said material through said space,and
mechanism for giving motion to said pickers
about the axis of said supportand across the
path of the hop-bearing material, substan-
tially as herein set forth.

3. The combination with stripping devices
provided with a space, b, for the passage of the
hop-bearing material, of rolls for drawing said
material through said space to detach the
hops, and mechanism for giving to said de-
vices a sweeping movement past the indraw-
ing face of said rolls and transverse to their
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line.of gripping contact when in operation,
substantially as herein set forth.

4. The combination with stripping devices
provided with a space, b, for the passage of the
hop-bearing material, of rolls for drawing said
material through said space to detach the
hops, mechanism for giving to said devices a
sweeping movement past the indrawing face
of said rolls and transverse to their line of
gripping contact when in operation, and a
clearing device arranged to clear the said
space during the said movement of the strip-
ping devices, substantially as herein set forth.

5. The combination with a cylindrical sup-
port, of rings movable about the axis of said
support and having between them a spagce for
the insertion of the hop-bearing material,and
mechanism placed within said rings for draw-
ing said material through said space to detach
the hops, substantially as herein set forth.

6. The combination with a eylindrieal sup-
port, of rings movable about the axis of said
support and having between them a space for
the insertion of the hop-bearing material,
mechanism placed within the said rings for
drawing the hop-bearing material through
said space to detach the hops,and a clearing
device arranged to operate in said space to
clear the same during the movement of the
rings, substantially as herein set forth,

7. The combination with a cylindrical sup-
port, of rings movable about the axis of said
support having between them a space for the
insertion of the hop-bearing material and pro-
vided with projections to act as pickers in
detaching the hops from the material as the
latter is drawn through said space and mech-
anism placed within the said rings for thus
drawing the material through the space, sub-
stantially as herein set forth. '

8. The combination with a cylindrical sup-
port,of revoluble rings having between them
a space for the insertion of the hop-bearing
material and provided with projections to act
as pickers in detaching the hops from the
material a8 the latter is drawn through said
space, mechanism placed within the said
rings for thus drawing the material through
the space, and a clearing device arranged to
prevent the clogging of the pickers, substan-
tially as herein described.

9. The combination with a hollow eylinder
open or having an opening in its side, rings
placed upon said cylinder, revoluble thereon
and having between them a space for the in-
sertion of the hop-bearing material, of mech-
anism placed within said rings and eylinder
at the open side of the latter for drawing the
said material through said space to detach the
hops, substantially as herein set forth.

10. The combination with a hollow eylinder
open or having an opening in its side, of rings
placed upon said eylinder, revoluble thereon
and having a space between them for the in-
sertion of the hop-bearing material, mechan-
ism placed within said rings and eylinder and
at the open side of the latter for drawing the

-

said material through said space to detach
the hops, and a stud or projection extended
into the said space to clear the same during
the movements of the rings, substantially-as
herein set forth.

_11. Thecombination with a hollow e¢ylinder
open or having an opening in its side, of rings
revoluble upon said cylinder, having between
them aspace for the insertion of the hop-bear-
ing material, and provided with projections
to act as pickers in detaching the hops from
the material as the latter is drawn through
said space, and rolls placed within said rings
aud cylinder and at the open side of the lat-
ter to draw the material through the space,
substantially as herein set forth. '

12. The combination with a hollow ecylinder
open or having an opening in its side, of rings
revoluble upon said eylinder, having between
them a space for the insertion of the hop-bear-
ing material, and provided with projections
to act as pickers in detaching the hops as the
material is drawn through said space, rolls
placed within said rings and cylinder aund at
the open side of the latter to draw the mate-
rial through the space, and a device arranged
to clear the space by the revolution of the
rings, substantially as hereiu set forth.

13. Thecombination with a eylindrical sup-
port, of rings movable about the axis of said
supportand having between them a space for
the insertion of the hop-bearing material,
mechanism placed within said rings for draw-

ing said material through said space to detach

the hops, and means connectingsaid rings and
mechanism to operate the same in determi-
nate unison with each other, substantially as
herein set forth.

14. Thecombination with a hollowcylinder
open or having an opening in its side, and
rings revolable upon said cylinder having be-
tween them a space for the insertion of the
hop-bearing material, and provided with pro-
jections to act as pickers in detaching the
hops as the material is drawn through said
space, of rolls placed within said rings and
cylinder and at the open side of the latter to
draw the material through the space, and a
system of gearing connecting the rings and
rolls to operate the same in determinate uni-
son, substantially as herein set forth.

15. The combination with a stripping mech-
anism and rolls for drawing the hop-bearing
material to subject the same to the action of
said mechanism of a cutter and means for
maintaining the same in operative motion
simultaneous or substantially so with the op-
eration of the said rolls to provide for the re-
moval of knotted ends of stems and conse-
quent easy introduction of the latter through
said mechanism to the rolls, substantially as
herein set forth.

16. The combination with astripping mech-
anism and drawing rolls for subjecting the
hop-bearing material to the action of said
mechanism, a cutter, means for maintaining
said cutter in operative motion simultane-
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ously or substantially so with the operation
of the said rolls, and a rest placed obliquely
to the path of movement of said knife, where-
by the knotted butts of hop-bearing material
may be cat obliquely to leave the same with
atapering end fitted for convenient insertion
through the stripping mechanism to the rolls,
substantially as described.

17. The combination with astripping mech-
anism and drawing rolls for drawing the hop-
bearing material through said mechanism, of
a rotatory cutter, means for maintaining said
cutter in operative motion simultaneously or
substantially so with the operation of said
rolls, and a flange provided to the said catter
to automatically discharge the severed butts
or ends, substantially as herein set forth.

18. Thecombination with astripping mech-
anism and rolls for drawing the hop-bearing
material through said mechanism, of a rotary
cutter, means for maintaining said cutter in
operative motion simultaneously or substan-
tially so with the operation of said rolls,arest
placed obliquely to the path of movement of
said cutter, to provide foran oblique cut upon
the material to be severed, and a flange on
the rear of the cutter to sweep away the sev-
ered butts or ends, substantially as herein
set forth. .

19. Thecombination with a stripping mech-
anism and drawing rolls for subjecting the
hop-bearing material to the action of said
mechanism, of an axially revoluble knife and
means for rotating the same in connection
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with the operative action of the stripping
mechanism and the rolls to provide for the
longitudinal shearing of short stems to enable
them to reach the rolls through the stripping
mechanism, eubstantially as herein set forth.

20. The combination with astripping mech-
anism and drawing rolls for subjecting the
hop-bearing material to the action of said
mechanism to detach the hops, of a driving
shaft and a motion-transmitting mechanism
comprising a worm, worm-wheel, and gears,
and interposed betwecn the driving shaftand
the rolls, whereby a relatively high-speed mo-
tor may be used to afford a relatively low
speed to the rolls in the operationof drawing
the material through the stripping mechan-
ism, substantially as herein set forth.

21. The combination witha eylindrical sup-
port, rings revoluble upon said support and
having a space between them for the insertion
of the hop-bearing material,and drawingrolls
placed within said rings to draw the material
through said space to detach the hops, of &
driving shaft and a motion-transmitting
mechanism comprising a worm, worm-wheel
and gears, arranged to convert a relatively
high speed in the driving shaft into a rela-
tively low speed in the rings and rolls, sub-
stantially as herein set forth.

JAMES A. WHITNEY.
Witnesses:

. GEO. HARRISON MCADAM,
SYDNEY TAYLOR. ’
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