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To all whom it may concern:

Be it known that we, Hereerr K. Row-
LAND and Lars H. Larsew, citizens of the
United States, residing at Toppenish, in the
county of Yakima and State of Washington,
have mvented new and useful Improvements
in Frait Cleaners and Graders, of which the
following is a specification.

This invention relates to a fruit cleaner
and grader, the object of the invention being
to provide a simple, effective and compara-
tively inexpensive construction of machine
particularly designed for cleaning and grad-
g apples, but which may also be used for
cleaning and grading other fruits, which
will clean the fruit without injury to its
skin or impairing its keeping qualities, and
which will accurately grade or sort the fruit
according to size and weight.

The present invention covers certain im-
provements upon the structure shown in
Patent No. 925,950, granted to H. C. Row-
land, June 22, 1909, and upon the structure
disclosed in our prior application filed May
26, 1909, No. 498,479, allowed March 3i,
1910.

With the above and other objects in view,
the invention consists of the features of con-
struction, combination and arrangement of
parts hereinafter fully described and
claimed, reference being had to the accom-
panying drawings, in which:—

Figure 1 is a top plan view, the outer
ends of the discharge channels being broken
away, of a fruit cleaner and grader embody-
ing the invention. Fig. 2 is a horizontal
section of the same on line 2—2 of Fig. 3.
Fig. 8 is a vertical transverse section on the
line 3—3 of Fig. 2. Fig. 4 is a side eleva-
tion with parts broken away to better dis-
close the construction. Fig. 5 is a detail
view of the discharge end of the delivery
chute. Fig. 6 is a view similar to Fig. 4 of
a modified form of machine, with parts
omitted.

Referring to the drawings, 1 represents a
frame of suitable construction, upon the
upper rear portion of which is mounted a
hopper or receptacle 2 extending trans-
versely from side to side of the machine.

- Into this hopper or receptacle the apples or

<
ot

fruit to be cleaned and graded are dumped,
the bottom of the hopper being inclined at a
suitable angle to cause the fruit to feed by
gravity to an inclined chute or conductor 3
projecting forwardly from the lower front
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corner of the hopper. The forward end of
the chute or conductor terminates above the
upper or receiving end of an inclined trans-
versely arranged channeled trough or run-
way 4 arranged in advance of the hopper.
The apples or other fruit deposited in this
trough or runway 4 from the chute 8 travel
by eravity down said trough or runway and
discharge into a delivery chute 5 arranged
at the opposite side of the frame from the
chute 3 and having its free or discharge end
curved downwardly and inwardly as well as
rearwardly beneath the upper portion of the
hopper and terminating in rear of the run-
way 4.

As shown, the said discharge end of chute
5 is secured at its extremity to a part of the
frame and forms a horizontal floor or shelf
6 having a lateral outlet 6* and provided
with curved transverse slots 6°. This floor
or shelf is slightly concaved in cross section
to hold the foremost apple of the column in
the chute against discharge through the out-
let until positively released by the sorting
devices, as hereinafter described.

Arranged transversely of the frame above,
in parallel relation to and in front and rear
of the runway 4, are rotating rolls 7 and 8
mounted on shafts journaled in suitable
bearings at the sides of the frame. Pro-
jecting from the periphery of each of these
rolls in a radially arranged series of flexible
cleaning blades, vanes or wings, 9, extending
longitudinally of the roll, each blade or vane
being formed of a series of narrow strips of
felt, leather, fiber or other suitable material
having a certain degree of softness and flexi-
bility.  In the operation of the machine one
of the rolls rotates forwardly and the other
rearwardly and the vanes are thereby caused
to wipe in opposite directions acvoss the top
of the runway 4 and to turn over and rub
across the surfaces of the apples traveling
along the same, by which, during the course
of travel of the apples along the runway,
the entire surface of each apple will be sub-
jected to the rubbing action and thus thor-
oughly cleaned. As the vanes are composed
of strips of flexible material, it will be
readily understood that they will yield to
pass the runway, which lies in their path of
movement, and will gently rub over the ap-
ples, the blades successively coming into
contact with the apples in order to insure
an effective removal from the apples of all
adhering foreign particles. The rolls rotate
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at such a degree of rapidity that sufficient
centrifugal force will be produced to pre-
vent undue flexure of the strips of the vanes
and to maintain them sufficiently stiff to
exert a proper degree of frictional rubbing
force. The-amount of rubbing force pro-
duced by reason of this peculiar construc-
tion of the vanes, while ample to cleanse the
surface of each apple, is not sufficient to in-
jure the skin of the apple or to polish the
same, a feature of advantage, as the opera-
tion of polishing impairs the keeping quali-
ties of the fruit.

The grading or sorting mechanism com-
prises a rotary disk or table 10 mounted to
rotate in a horizontal plane upon a vertical
shaft 11. The tablesupports a series of grad-
ing devices which extend radially therefrom
equidistantly around said table, and each
consisting of a pivotally mounted, vertically
movable weighing beam 12 having its inner
end projecting over the surface of the table
and perforated for the passage of a guide
rod or bolt 13 connected by a coiled balanc-
ing spring 14 with a bolt 15 secured to a
head 16 fixed to the shaft below the table,
the rod 18 being vertically movable to per-
mit the weighing beam to freely tilt and
being threaded at its upper end to receive a
retaining nut 17 by which the beam is held
in adjusted engagement therewith and
whereby the rod may be adjusted to regu-
late the tension of the spring and its resist-
ance to the movement of the beam to secure
accuracy of action. The outer end of the
beam is bifurcated or forked, and extending
between the arms 18 of the fork is a bolt or
rod 19 on which is pivotally mounted a tilt-
ing carrier composed of spaced bars 20 ex-
tending beyond opposite sides of the rod
and carrying a pair of cups or receptacles
21 and 22 of proper form and size to receive
apples of the larger size to be sorted. The
cup 21 of each grading device is shown in
the outer or receiving position, in which it
is adapted, in the rotation of the table, to
pass beneath the delivery end of the spout or
chute 5, whilewthe cup 22, which faces re-
versely to thescup 21, is shown in inverted
position, thie two cups as thus disposed being
arranged in a horizontal plane. Kach cup 18
provided on its underside with a detent 23
adapted to be engaged by and rest upon the
inner end of a sliding latch 24 mounted upon
the free end of one of the arms 18 connected
at its outer end with a plate spring 25 which
holds it projected normally in the path of
the detent, whereby the sorting device 1s
held from tilting under the weight of the
apple received therein. On the arm 18
carrying the latch and spring is a pair of
spaced fingers 26 adapted when the sorting
device passes beneath the lower end of the
chute 5 to project and move through the
slots 6 and thus free the foremost apple from
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the column in the chute and cause it to pass
up into the cup 21

The outer cup of each sorting or grading
device passing Deneath the slotted end of the
chute 5 is filled with a single or individual
apple in this manner, and it will be under-
stood that the outer end of the weighing
beam will be depressed to a greater or less
extent against the resistance of the spring
14 according to the size and weight of the
apple. The rotation of the table brings the
outer filled cups of the several grading or
sorting devices above the inner ends of a
series of discharge channels or passages 27,
28, 29 and 30 formed by a series of parallel
strips 31 extending from a point a short dis-
tance in rear of the front of the frame out-
wardly beyond the frame above an endless
discharge conveyer or carrier 32 which closes
the bottoms of the channels and upon the
upper stretch of which the apples from the
filled cups are supported for conveyance and
discharge, according to size, through the dif-
ferent channels and into suitable receptacles
adjacent to the outer end of said conveyer,
which latter passes around suitable guide
rolls 32’ and 33 mounted in suitable bear-
ings. As shown in the present instance, an
extension 84 projects beyond the front of the
frame to support the projecting portions of
the carrier and the overlying portions of the
strips 81 and is supported at its outer end by
legs 35.

Tt will be understood that any number of
the discharge channels may be employed ac-
cording to the degrees to which the apples
are to be graded, those shown in the present
instance progressively decreasing in size
from the channel 27, which receives the larg-
est apples, to the channel 30, which receives
the smallest ones. In order to provide for
the deposit of the apples from the receiving
cups of the sorting devices into the proper
channels, the front walls of the respective
channels are respectively provided with trips
or abutment projections 27/, 287, 29” and 30
arranged in the arc of movement of the
outer ends of the springs 25 of the grading
devices, which ends of the springs are ex-
tended beyond their supporting arms 18 so
as to be engaged by one or the other of said
trips or abutments according to the degree
of depression of the weighing beam under
the weight of the apple therein. The trips
or abutments are disposed, as shown in Fig.
3, at different relative elevations or levels,
the trip 277 being the lowest and trip 30
the highest of the series. If, therefore, the
outer cup of any particular grading device
contains an apple of the smallest size, said
device will be tilted only to a sufficient de-
gree to cause the spring 25 thereof to be en-
gaged by the last trip 307, whereby said
spring will be forced outward and the latch
94 retracted to allow the cup to tilt down un-
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der the weight of the apple and the latter to
drop on the belt within the channel 30. In
a similar manner the cup would be depressed
to a slightly greater extent by an apple of
the next larger size and the spring would be
engaged by the trip 29’, to deposit the apple
in the channel 29, while an apple of the next
higher grade in weight would depress the
cup still further and cause the spring to be
engaged by the trip 28’, while an apple of
the greatest size and weight within the ca-
pacity of the machine would depress the cup
to an extent to bring the spring into engage-
ment with the trip 27/, whereby the apple
would be deposited in the largest channel 27.
Thus it will be understood that in the course
of rotation of the table the grading devices
pass first over the channel 27 and finally
over the channel 80, and that, consequently,
each weighing beam will pass over the trips
cobperating with the channels adapted to
receive larger apples than those contained
therein and will be released by the trips as-
sociated with the particular channels adapted
for the reception of apples of the size car-
ried. After the tilting lever 20 has been
tilted to discharge the apple from the cup
21, the cup 22 will be thrown into position
to talke the place of the cup 21 and its de-
tent 23 will engage the retracted latch 24,
whereby the positions of the cups will be re-
versed for the subsequent operation. This
operation is effected through the thrust le-
verage of the weight of the discharging apple
on the cup 21, whereby a half revolution is
imparted to the lever and the cups carried
thereby.

A light leaf spring 84 is mounted on the
beam in the path of movement of the up-
wardly swinging retracted cup, so that the
cup 21, for instance, swinging back to take
the position of the cup 22, will engage and
pass said spring and rest thereon when in
normal position, said spring acting to check
the movement of the cups to prevent the
detent 23 of the cup 22 from coming too
forcibly into contact with the latch 94, as
will be readily understood. It will thus be
seen that on one rotation of the table, the
cups 21 of the several grading devices will
be filled and discharge their contents into
the proper channels, while upon the suc-
ceeding rotation of the table the cups 22
will be filled and their contents discharged,
and that the two sets of cups will, therefore,
operate alternately as receptacles in the suc-
ceeding rotations of the table.

A transverse drive shaft 35 is journaled
on the frame and provided at its outer end
with a belt pulley 36 for operation from
any suitable source of power. The inner
end of this shaft carries a worm pinion 87
meshing with a worm wheel 38 on the shaft
11, whereby said shaft and the grading de-
vices are operated. On the shaft 85 is also

2]

a gear wheel 39 meshing with a gear wheel
40 on a countershaft 41. These shafts 85
and 41 are provided with pulleys 42 and 43
connected respectively by belts 44 and 45
with pulleys 46 and 47 on the adjacent ends
of the shafts of the cleaning rolls 7 and 8,
whereby the latter are driven. On the coun-
tershaft 41 is further mounted a pulley 48
which is connected by a belt 49 with a pulley
50 on one end of the shaft of the roll 83,
by which said roll is rotated to drive the
delivery or carrier belt 832. The parts will
thus be operated in unison so as to render
the operation automatic from the time the
apples are deposited in the hopper 2.

In the modified form of the invention
shown in Ifig. 6 the construction of the grad-
ing or sorting mechanism is the same as
that heretofore described, but a slightly
different arrangement of gearing and a dif-
ferent type of means for feeding the apples
to the grading mechanism is employed. As
shown, the apples roll down a chute or run-
way 4* into a rotary drum or feed wheel 51
having peripheral pockets 52 to receive the
same. In the rotation of the drum the
apples are held within the pockets by a
curved guard 53, between the lower end of
which and a portion of the frame is ar-
ranged a support 5° corresponding gener-
ally in construction to the floor or shelf
portion 6 of the chute 5 and provided with
a similar lateral outlet 5° and transverse
slots 5° for the passage of the fingers 26 by
which the apples are forced from said sup-
port into the cups of the grading devices.
The operation of the drum isproperly timed
by gearing to deposit an apple upon the
support just before each grading device
reaches the same. To this end, the shaft of
the drum is provided at one end with a
beveled gear 54 meshing with a pinion 55
on the upper end of a vertical shait 56 suit-
ably journaled on the frame and carrying
at its lower end a worm wheel 57 meshing
with a worm 58 on the drive shaft 35% As
shown in this instance the drive shaft ex-
tends across the frame and the drive pulley
36 and worm 56 are arranged at the oppo-
site ends thereof, the worm 37 for driving
the worm wheel 38 of the shaft 11 of the
sorting devices being arranged at the center
of the shaft.

From the foregoing description, the con-
struction and mode of operation of the clean-
ing and sorting apparatus will be readily
understood, and it will be seen that the in-
vention provides a machine of this char-
acter which is simple and comparatively in-
expensive of construction, which will clean
the apples without polishing or bruising
their skins, and which will grade the apples
by weight and size by the use of an effective
type of weighing mechanism, thus overcom-
ing the objections to the machine of that
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type in which the apples are forced to pass
through various sizes of openings, in which
apples of irregular form are liable to hang
and clog the operation of the machine.

Having thus fully described the invention,
what is claimed as new, is:— ‘

1. In an assorting apparatus, the combina-
tion of a feeder, a rotary table, a series of
vertically movable weighing beams mounted
upon the table, fruit receptacles carried by
the outer ends of the beams, spring means
connected with the inner ends of the beams
for supporting the same in normal position,
means for releasing the fruit from the recep-
tacle, and means for regulating the tension
of the spring.

9. In an‘assorting apparatus, the combina-
tion of a feeder, a vertical shaft, a rotary
table carried by the shaft, a disk upon the
shaft below the table, radial weighing beams
pivotally mounted upon the table for move-
ment in a vertical plane, article holders
mounted upon the outer ends of said beams,
bolts connected with the inner ends of the
beams slidablé vertically through the table,
and spring connections between said bolts
and disk for maintaining the beams in nor-
mal position, such connections including
means for regulating the tension of the
spring.

3. In an assorting apparatus, the combina-
tion of a feeder, a series of receptacles, a ro-
tary table, a series of radially arranged
welghing beams pivotally mounted upon the
table for movement in a vertical plane, said
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beams carrying pivoted holders movable be-
neath said feeder and over said veceptacles,
laterally sliding latches upon the beams for
retaining the holders in normal position,
spring contacts upon the beams connected
with said latches, and contact devices ar-
ranged adjacent the receptacles to engage
said spring contacts, said contact devices
being disposed at different levels.

4. In an assorting apparatus, the combina-
tion of a slotted feed table, a series of recep-
tacles, a rotary carrier, vertically movable
welghing beams separated by the carrier and
having forked outer ends movable benecath
said feed table and over said receptacles; a
pair of oppositely arranged and alternately
reversible cups mounted upon the fork of
each beanm, upright projections upon the rear
arms of the forks in line with the outer cups
and movable through the slots in the feed
table to push the articles therefrom into said
cups, a laterally slidable latch upon the rear
arm of each fork to engage and retain the
cups in normal position, a spring contact upon
the rear arm of each fork for retracting the
latch, and contacts disposed at different lev-
els adjacent the receptacles for engaging said
spring contacts to retract the latches.

In testimony whereof we aflix our signa-
tures in presence of two witnesses.

HERBERT E. BROWLAND,
LARS H. LARSEN.
Witnesses:
Harrmr Maxwerr,
Cmas. HorNzr.
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