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To ol whom it may concern’

Be it known that Cumarims J. Creaw, 2
oitizen of the United States of America, 2
resident of Vancouver, in the county of
(larke, in the State of Washington, has in-
vented certain new and useful Improvements
in Graders, of which the {ollowing is a
specification, reference being had to the ac-
goxﬁpanyin‘g drawings. -

y invention relates to machines for grad-
ing articles by size, and has for its object
the production of an improved machine for
sorting and selectively separating a variety
of articles according to uniformity of gize.

My invention is particularly designed and
adapted for the grading of delicate fruits
and vegetables whose gurfaces abrasion
might damage, and especially of objects of
irvegular shape, for example, pears, lemons,
cucumbers and carrots, which, by reason ot
their irregularity of shape, resist the usual
methods of selective separation.

What constitutes my invention will be
hereinafter specified in detail and succinetly
set forth in the appended claims.

In the accompanying drawings,

Figure I is a top plan view of my inven-
tion complete in present preferred form of
theteof be-
ing broken out for the accommodation of
the scale to which the drawing is made.

Figure II is a side elevation of the sub-
ject matter of Figure I looking towards the
main drive-pulley of the machine. _

Figure Tl is a transverse ‘section on an
enlarged scale of the traveling belts shown
in the previous figures and illustrative of
their relative operative disposition toward
earh other nad in respect to their tongitudi-
nal guides and supporters.

Fig. IV 13 a section on the line TV—IV
of Figure XL .

Figure V is a detail view in transverse
section on enlarged. scale of my machine
showing a fruit pocket in section, the dis-
charge chute thereof being shown open in
full lines, and closed in dotted lines.

Figure YT js a front view of the subject
matier of Figure V..

Figure V1L is a top plan view of the sub-
ject matter of Figure V.

Tigure VIIL is a composite detail view of
one of the sorting belt pulleys and a sec-
tion of helt thereon detached. h

Referring to the pumerals on the draw-
ings, 1 in deades'a frame consisting prefer-

-assemblage

and 20 upon the shaft 5.

. Jdiameter one with another.

ably of an oblong rectangular structure, but
constituting in effect a single or composite
structure, of any suitable configuration and
of parts and which may be made
of wood or metal as preferred. The frame
preferably comprises supporting members 2
and 3 disposed in pairs, respectively, towards
its opposite ends. The paired members 2
carry, in suitable bearings 4 provided there-
on, a shaft. 5. In like manner, and on the
same level with shaft 5, as in bearings 6 and
7, respectively, the paired members 3 carry
two parallel shafts 9 and 10 which ave geared
together as by sprocket wheels 11 and 12 and
an intermeshing sprocket belt 13. To the
shatt 10 is secured at one end a main driv-
ing pulley 15 that is operatively connected
as by a belt 16 with a source of power not
illustrated. .

To the shaft 9 is secured a belt pulley
17
pulley 18. In line with the pulleys 17
and 18, respectively, are loose pulleys 19
The pulleys, 17
to 20 inclusive, preferably correspond in
About the pul-
leys 17 and 19 is tautly passed an endless
conveyor belt 23, having a flat smooth work-
ing face, and about the pulleys 18 and 20
is, in like manner, disposed & correspond-
ing belt 24. The pulleys 17 and 18 are
spaced a greater distance apart than the
pulleys 19 and 20. Consequently, there is a
gradnal divergence provided between the re-
spective belts In their stretches from the
puileys 19 and 20 towards the pulleys 17 and
18, respectively.

The shafts 9 and 10 may be if preferred.

dviven at the same or slightly variant speeds,
as preferred, in order to impart the same
or variant speeds to the belts 23 and 24.
Adjacent to the pulleys
guide rollers 25 and 26, carried, respectively,
in open clevis-like frames 97 and 28, fixed
adjustably, if desired, to the frame 1, as
upon stringers 29 and 30 provided for them.
Tn like manner, adjacent to the pulleys 17
and 18, corresponding guide rollers 31 and
39 ave provided. The respective pairs of
guide rollers 25 and 26, and 31 and 32, are
obliquely disposed towards each other, as
shown in Figure IV so as to impart to their
respective belts 23 and 24 in passing under
them a uniform angle of disposition rela-
tively to each other, as is clearly shown in
Figure I11. By inclination of the surfaces

and to the.shaft 10 is secured a belt
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of the pulleys 17 and 18 towards each other,

and likewise of the pulleys 19 and 20, the

relative angular disposition of the belis 92
and 24 may be directly obtained w ithout the
necessity of guide roll s, but this is 2 mere
mechanleal dewll Is 15 however, essential
that the vertical convergence of the beltg
shall conform to a sufi cxenﬂy small angle
to insure to each article & transver e1y~
traversable course between the working faces

of the belts before its final selective point of
discharge.

In order to stiffen the belts and maintain
their flat working faces in uniform regu-
larity of Anqular disposition %owards each
other between the respective rollers 2590
and 31--32, Iast above specified, I provide
against the backs of the belis, in their re-
spective upper stretches, lon(rltu(mulh' dis-
posed flat supporting plates 35, each of
which is fixedly supported u; pon the frame
1, and extends subsianhalh the Tull length
of each Rtretg‘n of belt between its res pec-
tive gume rollers.  If the length of the
plates 85 should require it. as it usually
does, supporting members : 36 for said plates
may be plovxdcd at int ervals upon the
frame 1. Upon the oppos sing fuces of the
plates 35 are provided lono'itndinal guide
plates 37 and 38 spaced and sh aped to. ac-
commodate between them guide buttvns 3‘?
tived to the bd('s(% of the respective belts 23
and 24, the pulleys 17—20 ) being suitably
split or “channeled for their 2CCOMMOC lation,
for example. as indicated at 40 in Figure
VIIT. The buts ong 39 serve to hold the re-
spective belts snugly in Juxtdpost{mn
against the faces of their respective guide
plates 37 and 38. '

In consequence of the qngw of & ergence
o0f the stretches of the belts 23 and 24 3?'nm
their respective pulleys 19 and 20 and that
of their vertical downwa sd convergence, as
sbown in Figure TTL, said helts (‘uo;)e"am
to effect the ,smtmg function of the machine
in the manner explained in the )Ghm ving

- paragraph,

.
56

The lonu-xmdmal divergence of me ‘a)dé’s'
23 and 24 15 2 ne(‘@ss‘u‘\ fL wure of my ma
chine and it must be -vﬂx“y gmdn d, bu( may
be somewhat wmm at’ discretion., It i 18 the
angle of vertical downward m”ww"gence of
lorwr;udm 2ily dwergcm movable belts that
(hba,mmu nﬁs my invention fmvn what is \;}d
in the art, in tes spect o the sorting fun
tion of éhe machine, Ag b\,a/WC“R n}m -‘ei‘t
23 and 24 the vertica] and the horizonta
constitute the extreme the coretical  Iimits
m’cmn which ahe%r x‘el
be enouéed But, if both belis : are
either in herizontal planss or m
planes, there will he no vertical ¢
between them, though they a*’xs He
tudinally diver ‘gent and may st (ﬂ)c]’“i
i & fitshion ag sorting elemerts.
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relatively disposed at a wide angle, s
ninety mggnes, they will COI}Stlb!H’é in eife
nohnnv more than fat divervent belts Lro-
vided wﬂzh a trough tending m hold "emme

o
e

them articles to be sorted ‘m& ;_nf“’mt the 70
spilbnﬂ of the same over the sides of iiim
belts. This t1 ough-like effect is all that is
snmvn in the m-m*‘ art, but my xrw%no i
differentiated thexmrom by providing s
Tunctionally effective trausverse exfent in 75

P

the two belts, and by dis posing tham rela-
tively towards each Giher :zt an aci :

By that means an article may be cat
swmmmea by the belts between
jacent to their upper edges, wi
travel beﬁt»ww ‘bem in oz
()thne direction in order to gai
tion from confinen ment by the he
during its Deriod of travel a long thi
line bemeen the helts that the
mede to respond to the action
with the effect of having impar
delicate halance hetween oppos}te 3
suspension.  Such method of sus
available for the @rtm@‘ of ah art.
is essential to the sortin > of artie
regular shape, like o
the same. time, (%urmg the se
tion, *he *nm'pm nt of the belt
each article a slight rolling
its vertical axis that "(husm each
towards that delicate dﬂﬂ"’” of

be*ween the belts that is neces ‘@ z»’:s
libew iU(‘ﬂ therefrom by gravity, as afove-

sald, with that substan
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Figure IIT, the contact points 49 and 50 con-
stitute an axis of suspension therefor be-
tween the faces 23 and 24 that is disposed
transversely to the fruit and toward its
larger end. Consequently its preponderant
weight causes the stem-end 51 of the fruit to
swing downwardly upon the axis 49—>50 sub-
stantially to the vertical position as shown
in Figure I11. Because the opposing faces
of the belts 23 and 24 gradually diverge in
a horizontal angle from the point of fruit
intake, the axis 49—30 is permitted thereby
gradually to slide downwardly and obliquely
along the convergent smooth working faces
of said belts until a point is reached in the
travel of the belts at whichi the length of
said axis approximates something less than
the distance between the points 46 and 47,
when the fruit, by its own weight, drops
from between the belts 23 and 24 to the re-
ceptacles provided below the same for its
reception,

Because of the fact that a pear is, by

reagon of its peculiar shape, found most

&iffieult of selective separation according to
size, the pear is employed by way of ex-
ample in the foregoing description and in
the accompanying drawings. A tapered
vegetable like a carrot is in effect pear-
shaped. In respect to an oblong object, such
as a cuctimber, for instance, instead of one
axis of suspension indicated by 49—50 in
Figure I1I of the drawings, there may be,
and generally is, a plurality of axes of sus-
pension between the faces of the belts 23
and 24. Consequently, while there would,
in such case, be a dropping of the prepon-

derant end of the object bhetween the belts

93 and 24, the object would not immediately
reach a vertical position. If the belts or
conveyors 23 and 24 be driven at slightly
different speeds, the result would tend to
effect longitudinal alignment of articles in-
terposed between them, but even when they
travel at the same rate of speed, the drop
from the belt 41 to the moving and longi-
tudinally divergent belts 23 an 24 appears
to he generally all sufficient to accomplish
the desired alignment. In other respects
the principle of selective separation is sub-
stantially the same as that already de-
seribed. :

Tor the. reception of the graded fruit, I
prefer to provide, at a short distance im-
mediately below the belts 23 and 24 a longi-
tudinally disposed row or series of pockets
52, 53, 54 and 55, the number of pockets be-
ing indefinite and determinable by the work
which the -machine- is to do.. Each of the
pockets is preferably inclined and has a bot-
tom 56 made, for example, of canvas or
other yielding material to catch the fruit
without bruising it. BEach pocket termindtes
in a discharge-chute 57 that ig preferably
hinged, as indicated at 58, to an upright of

the frame 1, and which may be raised and
lowered at will. When raised, it may be se-
cured in the pocket-closing position. as by
latch mechanism of any suitable description,
for example that indicated in the drawing
by the numeral 60. The discharge-chute 57
cerves as a mesns for confining fruit
dropped into: its respective pocket until such

time as the extent of accumulasion therein-

demands discharge. For convenience of
such discharge, 1 prefer to provide below

7

7%

the several discharge-chutes 57 a bench 61

that extends the collective length of all the
pockets and is adapted to support, for each
pocket individually, a pan or other recep-
tacle for the fruit discharge of its respective
pocket. 1t is important in sorting delicate
articles to make the chute 57 long enough te
reach. when open, substantially to the bot-
tom of the receptacle inte which it dis-
charges, so that the contents of the chute
may roil or slip into the receptacle with-
out any drop or bruising impact.

Tn view of such
ready been given, the operation of my ma-
chine may be briefly described in the follow-
ing language. By power communicated
through the belt 16 the pulley 15 imparts
rotative motion to both the shafts § and 10
which causes the belts 23 and 24 to travel in
one direction. For such {ruits as pears that
are suspended between them on a single axis,
it is hest that the belts 23 and 24 travel at
equal rates of speed. but with oblong fruits
like cucumbers, suspended from a plurality
of axes, there may be an aligning advantage
in causing the belts to travel at slightly dif-
ferent rates of speed. If now the belt 41
be in operation in the direction of the ar-
rows applied to it in Figure 1,.and fruit, for
example, be supplied thereto, the fruit will
be deposited one by one'in the manner al-
ready described, between the traveling helts
93 and 24, through the action of the sweeper
45.
with the principle of operation hereinbefore
specified, drop by gravity at once into the
pocket 52. A mext larger size falls into the
pocket 53, and so on until the last pocket. in-
dicated in the drawings by the numeral 55,
is reached. Some pockets will ill. more rap-
idly taan others, according to the run of
fruit in point of size, but all the fruis will
be taken care of in their respective pockets
until, as each pocket becomes filled, the ac-

cumulation of fruit therein is drawn off by

an attendant threugh menipuistion of ity
discharge-chute 57 in the manner specified.
The accumnlation of the fruit in the sevaral

pockets is always gradual, so that the atéen- 12

tion of a single attendant is sufficient for
the proper care and manipulation of the
machine. - ,

1t is found in use that my machine may be
relied upon to perform the gelective fume-

The smallest fruit will, in accordance 1.

8¢

84

description as has al- -

96

9k

.

19¢

105

130



tion requived of 1t, and to deposit even
pears, which require the most delicate han-
diing, without danger of Lruising the fruit
in the stightest degree. Its utility, however,
5 is mot limited to the sorting of pears, nor

”
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e
arrots, encumbers, lemons, ete., but may be
extended to the sorting of any objects which
differ in size one from another.

» What I claim is:

t. In a machine for grading articles by
size, ‘the combination with driving mecha-
nism, of @ pair of flaé, endiess belts having
eooperalive longitudinally divergent and
fransversely downwardly convergent work-
ing {aces, and means disposed against the
back of each belt so as wholly to support
its working face in true cooperative rela-
tionchip to the other belt.

3¢

2¢ : o machine for grading articles by

be comibination with driving mecha-

‘2 pair of lengitndinally divergent

ss belts, each having only a single

nguging face, and both of said

a5 f tunctionally efficient trans-

verse convergence one towards the
other.

"
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h
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=
=
=

‘hine for grading articles by
mbination with driving mecha-
: pair of flat -endless belts having
smooth working faces angularly dis-
:d_one towards the other, and support-
plates operatively disposed against the
s of eaid belis, respectively, to stiffen
36 support and meintain them in position.
in a machine for grading articles by
s combination with driving mecha-
ir of having flat working
: laeriy disposed one towards the
greoved backing plates for each belt,

e SA

e

44
putlons on the hack of each belt, work-
ing in the groove of its respective plate.
5 In a machine for grading articles by
size, the combination with driving mecha-
48 mism, and s pair of belts adapted in opera-

tion to make selection of articles, of a series
of yielding inclined pockets operatively dis-

posed below said belts and adapted fo re-
i th ctive discharge of articles

, gach pocket being provided with
attached discharge-chute, and
operatively effecting, at will, a
- or a discharging position with re-
ach chute,

hine for grac
ination with

‘8150,

ven of other fruits and vegetables, such as.

1,427,264

nism, and a pair of belts adapted in opera-
tion to make selection of articles, of a series
of yielding pockets operatively disposed be-
low said belts and adapted to receive the
selective discharge of articles therefrom,
each pocket being provided with a flexibly
attached discharge-chute terminating with-
in close reach of a receptacle for graded
artieles, and operative means for lifting or
for lowering each discharge chute.

7. In a machine for grading articles by
size, the combination with driving mecha-
nism, of a pair of longitudinally divergent,
flat, endléss belts, and guide rollers for each
belt. said guide rollers constituting menns
for holding and directing the belts in ver-
tically convergent planes between the points
of supply and discharge. o

8. In a machine for grading articles by
size, the combination with driving mecha-
nism, of a pair of longitudinally divergent,
flat, endless belts having smooth working
faces held in co-operative, angular disposi-
tion one towards the other by means of guide
rollers provided therefor, and correspond-
ingly downwardly convergent supporting
plates operatively disposed against the haclks
of said belts, respectively. to support and
maintain them in cooperative positions.

9. In a machine for grading articles by
size, the combination with driving mecha-
nism, and a pair of selectively disposed
helts, of a series of yielding inclined pockets
operatively disposed below said belts and
adapted to receive the selective discharge of
articles therefrom, each pocket terminating
in a flexibly attached discharge-chute. and
means for fixedly adjusting said chute in
either of two operatively effective positions.

10. In a machine for grading articles by
size, the combination with driving mecha-
nism, of a pair of single faced smooth sur-
faced endless belts having portions thereof
disposed longitudinally 1n complementary
divergent relationship, said portions being:
uniformly disposed in downwardly conver-
gent planes, the angle of whose convergence
is functionally efficient for the suspension of
articles between them.

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

CHARLES J. CLEAR.

Witnesses:

Joserr L. ArmINs,
Lproester B. Arvmrws,
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