Y

1,841,333

G. R. KYLE ET AL
CONVEYER GRIZZLY

Jan. 12, 1932.

4 Sheets-Sheet 1

Filed June 10, 1927

433, 3
2 N ,
* ot
— 1 _ = N
6T Ge PE.  —~——g ot SE OO z£ N %
m“\lh\; Wm.\-: / 4 / " 1 aﬂ \ N..m: AWN m. M .
oz el R W
oc == = NmMV\J WW.W MMW
O TOEOING, OO okl 204 8%,
TN N :
ozl 4~ ol |SCpce oz A
&/m%\ 1o sar” 8P e ot HiliT<as S
5 8 pp ] .pw
O R AT O S gr (g
89T , \ _ : &
hN.“H‘. ) -
oz Sl Wl : : T
o7 P T e e ————
Roke iiny - e
WQN( i - 1 L Jl“.-_, I 7 TJM T
¢ A A d 4] 4N.I\1x|
or A
- = =~0
L o og
6o L8 92 e Lo 27778






1,841,333

G. R. KYLE ET AL

Jan. 12, 1932.

CONVEYER GRIZZILY
Filed June 10, 1927

4 Sheets-Sheet 3

ol
= g &
T -3
—r 2
oo = a— oF=T —r— oL, T@.m ,
. 09 72, zQ I -7V, [=loy M
““ . 3 @hl [} h - N o
LA ) 28 WA e =83
N~ I\ = —— .
_./ T - | v il Y T e .Uh.“l ; <~
og 2¢ cc rMW
Q. £ 3
62 oM T T T W0 T U . S
_ Y = 3] -.wh.m _ d.,w gy Q.k&&\n :mm \
90 aelelelelie)e , 2 $3
::. iy AN 4l ;_: -S Aﬂ;
“ o) 4] A, mJ
09 T 7 L S =y 77
oo 1 W o el T o | .
er zG > a2 il w oroy o D
29 o [0S\ 78 _0o¢ ee\ IS 05 gLL B9 €92 G 7Y 5y 09 ﬁ
s W | , | ot oL
B N , oll | i N iNiRiRiiiiir AR L)
L of | ¥ .
o , B (BRI "B loc
! el < = 209 L1 L
e roar e 7 60 o[
PP > = e A < /=29 e
— ‘ - v = e : = oc
o9 o il = e =% --— ﬂ = W.hom : B¢
Q9] R = ¥ - ;-.« — il &
I : o i w—ih =9 =
- : 0 7 Jx22
o4 | | m [ of I 08 0]
B e = it S —
_====_= i ‘= b o5 e oh PO 9 V==



Jan. 12, 1932. 1,841,333

G. R. KYLE ET AL
CONVEYER GRIZZILY

Filed June 10, 1827

4 Shéets-Sheet 4

|
e

%

¢

Vir: rrrr oY

- 4

76 76 —_.__:'_“‘ti
.13 -
g o 0 o0
N R Y NN NN
67 N G6 | 69
/I'V/A , e
G6 L
N
) |
55& 77 —
70 77 70
/< /o) =
—]
. | 75
7z
: 50 INVENTORS
73 20 Gordon]&o/zaﬁd]@

DBen enjamire Qrnold Millchetl

%%@J%gg



Patented Jan. 12, 1932 1,841,33?

UNITED STATES PATENT OFFICE

GORDON RICHARD KYLE OF WEST NEW BRIGHTON, STATEN ISLAND, NEW YORK,
AND BENJAMIN ARNOLD MITCHELL, OF SALT LAKE CITY, UTAH

CONVEYER GRIZZLY
Application flled June 10, 1927. Serial No. 197,794,

This invention relates to improvements in stood from the following specification taken
sizing or grading machines commonly known with the accompanying drawings, in which
as grizzlies and its purpose is to provide a two principal embodiments are illustrated.
machice having improved sizing and con- In the drawings Figure 1 shows a top plan
§ veying features in combination. view of one form of the improved grizzly. 58
The principal object of the invention is to Fig. 2 shows a side elevation of the struc-
provide ap improved grizzly adapted for ture lustrated in Fig. 1;
use in sizing and grading quantities of ma-  Fig. 3 shows a transverse vertical section
terials made up of a plurality of pieces of taken on the line 3--3 of Fig. 2;

10 Jifferent sizes, such as crushed ore, rock and  [lig. 4 shows an enlarged partial top plan
the like. An important object of the inven- view of the conveyer structure illustrated in
tion is to provide a grizzly having conveyer Fig. 1, illustrating the relative arrange-
elements combined with sizing or screening ment of the rotating disks and the interven-
elements whereby the loose materials are ing endless belts;
conveyed more positively over the grizzly Fig. 5 shows an enlarged vertical section
Juring the operation of sizing them. 8till on the line 5—5 of Fig, 4;
another important feature of the inventionis  Fig. 6 shows an enlarged vertical section
the provision of a grizzly in which the sur- taken on the line 6—6 of Fig. 4;

o facES contacting with the crushed or other  Fig. 7 shows an enlarged vertical section

20 joose materials ave formed wholly or princi- similar to that of Fig. 6, illustrating a modi- 70
pally of rubber so that the life of the grad- fied method of forming a series of the rotat-
ing machine is greatly increased as compared  Ing disks in spaced relation to each other;
with other machines of thig class heretofore Fig. 8 shows a top plan view of a modified

o KNOWD. Another object of the invention is form of the invention in which the endless

“ to provide a grizzly comprising a plurality conveyer belts are driven and they in turn
of spaced rotating elements having endless act as the driving means for rotating the in-
conveyer belts interposed between them and ievvening disks;
cooperating with the rotating elements to  Fig. 9 shows a side elevation of the strue-

., form the sereening apertures through which ture illustrated in Fig. 8; ] '

2 (he sized materials or “fines” pass downward-  Fig. 10 shows a transverse vertical section
ly into the receiving hopper. A further ob- taken on the line 10—10 of Fig. 9;

ject of the invention is to provide a grizzly ~ Fig. 11 shows a partial side elevation of

having a pluraiity of sets of driven elements the structure iHlustrated in Fig. 9, showing a

adapted by contact with endi»ss conveyer longitudinal vertical section through the

belts to actuate these belts in nnison with the shafts of two of the series of rotating disks;
movewents of the driven elements. An-  Fig. 12 shows a vertical section taken on
other important object of the invention is to the line 12—12 of Fig. 11; and

provide a convever having a plurality of  Fig. 13 shows an enlarged vertical section

en-less convever belts in combination with a taken on the line 13—13 of Fig. 9. 90

plutality of interposed rotating elements — Referring to the first embodiment of the

capable’ of adjnstment for regulating the invention, illustrated in TFigs. 1, 2, and 3, the

tension and inclination of the load contact- improved grizzly is shown as comprising a

ing portion of the conveyer helts.  Another plurality of rotatable disks 15 which are ar-

ehject of the invention is to provide a griz- vanged in a plurality of separate groups or 45

v comprising a plurality of endless load- weries 15% the axes of rotation of the disks of

conveying elements formed largely of rub- each series being parallel to the axes of rota-

ber. Other objects relate to various fea- tion of all of the other disks and the disks of
tures of construction and avrangement cach aroup or series being of the same size

wl:.ifh will appear more fully hereinafter. so that their peripheral surfaces, if extended 159
The nature of the invention will be under- laterally, would form a common cylindrical
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surface. Allof the disks 15 in separate series
are also preferably of the same dinmeter.
The disks 15 of each group 15* are mounted
on a common shaft 16 rotatable in bearings
17, fixed on the side frame niembers 18 of the
machine. All of the disks 15 mounted on
cach shaft 16 are spaced apart longitudinally
of the shaft as shown at 19 and the spaces 19
between the disks on one shaft are arranged
in Iongitudinul alignment with the corre-
sponding spaces 19 between the disks on all
of the other chaits, thus providing a succes-
sion of aligmed spaces adapted to receive the
upper runs ot stretehes of the conveyer bells
20 which are endless belts having their upper
runs adapted to travel in the direction ndi-
cated by the arrow 21 and having their lower
runs returning beneath the machine as shown
particularly in Ifig. 2. The shafts 16 upon
which the discs 15 are mounted are so spaced
apart longitadinellv of the machine with ref-
evenee fo the diameters of the disks that in-
tervening spaces 22 are provided between the
adjacent portions of the peripheral surfaces
of the disks mounted on adjacent shafts, as
shown in Fig. 1, thus providing openings be-
tween the adjacent rotating disks and be-
tween the nex{ adjacent traveling belts which
constitute the screening openings. These
openings 22 are shown as being substantially
roctangular in cross-section but may be of any
desired configuration depending upon the
spaced relufion of the disks and their thick-
ness.  The digks 15 rotate in the direction in-
dicated by the arrows 23 and the materials to
be sized or graded are introduced onto the
upper surfaces of the sizing elements at the
left-hand end of the machine, as viewed in
Figs. 1 and 2, preferably being allowed to
slisle down onto the sizing and grading ele-
ments of the machine over the inclined lower
wall 24% of the receiving hopper 24. This
hopper 24 has its side walls united with the
side walls 25 which extend longitudinally of
the machive at the ends of the series of rotat-
ine disks, inwardlv of the side frame mem-
bers 18, These side walls 25, which retain
the loose materials in position on the movable
sizing and grading elements, are mounted
over the endmost disks of each series of disks
and their lower edges are cut away along
curved lines as shown at 25* to accommodate
the peripheral snrfaces of the disks which
pass in clese proximity to the curved sur-
faces. At the discharge end of the machine.
the side walls 25 are united with the side
walls 268 of a discharge chute 26 through
which the oversized materials are discharged
from the grizzly in a pile separate from the
fines or graded materials which have passed
throush the openings 29,

The side frame members 1R of the machine
are united by transverse frume members 28
and the rigid supporting frame thus formed
is mounted on legs or stands 29 which are

1,841,333

secured to the floor or foundation 30. The
lower stretches of the endless conveyer belts
20 are passed around idler rolls or pulleys 31
located adjacent the ends of the under side of
the supporting frame and mounted on shafts
32 which are journaled in bearings 33 fixed
on the under sides of the side frame members
18. The looze materials which pass through
the spaces 22 hetween the disks and between
the upper stretches of the conveyer belts are
prevented from passing downwardly onto the
lower stretelies of the belts by means of the
lonoitudinally extending deflecting walls 34
which are united at their upper edges and
which extend downwardly and laterally as
shown in Fig. 3, terminating outwardly of
the vutermost conveyer belts so that the Jooge
wmaterials which have been graded by the
action of the grizzly are discharged down-
wardly onto the foundation 30 adjacent the
sides of the machine, At the ends of the de-
flecting walls 34, other downwardly and in-
wardly inclined defleciing walls 85 are pro-
vided to prevent the graded materials from
passing onto the iller roMls 81, The deflect-
ing walls 35 are united with the deflecting
walls 34 along their meeting lines, thus form-
ing a double lateral discharge hopper or
chute.

Ia the form of the invention illustrated
in Fige. 1, 2, and 3, the several shafts 16 upon
which the rotatable disks 15 are mounted, are
separately driven.  Foy this purpose, the ad-
jacent ends of the shafts are provided with
ixed bevel gears 38 each adapted to mesh
with a Level gear 37 fixed on a longitudinal
driving shaft 38 having bearings 39 which
are secured to one of the side frame members
18, The shaft 28 is provided at one end with
a pulley 40 which may be connected by a belt
or the like to an electyic motor or other source
of motive power. In this way, all of the
rotatable disks 15 are positively driven with
the same peripheral spead and the endless
conveyer belts 20 are in turn driven by fric-
tional contact with the shafts or rolls upon
which the disks 15 are mounted, as herein-
after more fully explained. In order that
the convever helts 20 may be maintained in
a taut position so that they will be positively
driven by the rotation of the parts upon
which the disks 15 are mounted, the endmost
shaft 16 is preferably journaled in bearing
hlacks 42 which are mounted to slide in gnides
43 and which are arranged to have engage-
ment with adjusting screws 44 threaded to
the end walls of the guides 43 so that when
the screws are rotated the bearing blocks 42
may be caused to slide longitudinally of the
machine for the purpose of varying the ten-
sion of the convever belts 20 as desired.

The rotatable disks 15, or at least the wear-
ing sarfaces thereof, are formed preferably
of rubber having great abrasion-resisting
yualities. One form of such construction is
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illustrated in Fig. 6 where the disks 15 are
shown as being formed entirely of rubber
and as integral parts of a central hub or
wlmder 15" which is fixed securely on the
mmf t 16 which may be accomplished by form-
ing the central bore 15° of the hub portion
{55 of such diameter that it will have a close
fit on the shaft 16 when the parts are assem-
bled. In this construction, the part 15% as
well as the radiating disks 15 are formed
of rubber. The disks 15 are spaced apart on
the drum portion 15° to leave an intervening
space adapted to receive the conveyer bells
20, the upper stretches of which are sup-
ported on the drums 15° and are driven there-
by in the form of the invention illustrated
in Figs. 1,2, and 3. The sides 15 of the disks
15 are tapered outwardly and radially as
shown particularly in Figs. 4 and 6 so that
the lateral surfaces of the disks diverge from
the lateral or side surfsces of the upper
stretehes of the belts 20, as shown in Fig 4,
thereby preventing small particles of the
erushed materials from lodging hetween the
disks and the helts and thus grinding off the
surfaces thereof. As the disks rotate, the
inclined lateral surfaces thereof tend to dis-
lodge any small particles of materials which
may tend to pass between the sides of the
belts and the lateral surfaces of the disks.
The disks 15 are preferably spaced apart and
the belts 20 so formed that the belts will fit
closely between the disks at the bottom or
mmner edges therveof, as shown in Fig. 6. The
helts 20 have flat inner surfaces adapted to
ride on the evlindrical surfaces of the drums
or hubs 15° and their outer portions are
formed with a substantially semicircular con-
tour, the entire belt being formed largely of
rubber having great abrasion-resisting quali-
ties and relatively great tensile strength but
being preferably provided also with one or
more continuous webs or layers 45 of fabric
or other similar material adapted to increase
the tensile strength of the belts and thereby
enahle them to be maintained in a taut con-
dition when in use.

In Fig. 7 of the drawings there is illus-
trated a modified method of mounting the
disks on the supporting shafts. In this
modification, the disks 15 which are simi-
lar in shape and form to the disks previously
described are formed of rubber and are
mounted on a drum or cylinder 46 which is
formed of metal and which is secured on the
shaft 16* by means of a key 47 or other fast-
ening means. The disks 15 are spaced apavt
to receive the upper stretches of the con-
veyer belts 20% hetween them, these belts
hemg of the same form and construction as
the belts previously described. The disks
15t are secured in place preferably by form-
ing the inner bores thereof of the required
size so that they may be slipped into place
when wet and then allowed to become fixed

>

on the metal drum upon drying out. In case
the conveyer belts are positively driven and
the disks 15* are rotated by the driving ac-
tion of the belts 202, as in the embodiment
of the invention hereinafter described, the
shafts 16* may be stationary and the drumq
46 may be allowed to rotate upon them, but
to reduce the wearing surfaces of the mov-
able parts, the arrangement shown in Fig.
7 is preferably employed.

The formn of the invention shown in Figs.
8, 9, 10, 11, 12 and 18 differs primarily from
the form of the invention heretofore de-
scribed in that all of the rotatable disks are
mounted on idler shafts and the conveyer
belts are posttively driven, these belts act-
ing In turn as the driving means for actu-
ating the rotatable disks. In this medified
form, a plurality of circular disks 50 are
spaced apart on transverse horizontal shafts
51 having their ends journaled in bearings
52. The be‘xrmgs 52 are mounted on socket
iembers 53 which engage the upper ends of
studs 54 extending downwardly through the
side frame members 55. The side frames 5§
are preferably made up of channel bars 552
which are spaced apart with their flanges
directed ontwardly from each other as shown
in Figs. 10 and 12 so that the studs 54 are
permitted to extend downwardly between
them through the longitudinal slots formed
therchy. The upper and lower portions of

each stud 54 are engaged by nuts 56 which
may he adjusted to clamp the studs rigidly
in pLu*e in any desired position longitudinal-
ly of the side frame members. The side
frame members 55 are connected by end
frame members 57 and the entire frame struc-
ture is supported on legs or stands 58 adapt-
ed to be secured in place on the floor or
foundation 59.

The disks 50 are spaced apart on the shaft
51 to leave longitudinally aligned spaces be-
tween them adapted to receive the endless
conveyer belts 60 formed largely of rubber
and having preforably strips of fabric or the
Like imbedded therein to increase their ten-
gile strength. At the head end of the ma-
chine, the endless belts 60 pass avound an
idler drum or pulley 61 which is mounted
on a shaft 62 journaled in bearing Blocks 63.
These blocks ar: mounted for adjustment
fongitudinally of the machine in wmdew‘w
64 secured on the gide frame members 55 and
this adjustment is effected by means of ad-
justing serews 65 threadedly engoging the
end walls of the puideways 64 and having a
rotatable  driving engagement with the
Ilocks 63 so that when the serews are ad-
insted the blocks are moved longitudinally
in the guideways to vary the position of the
roll 61 and thereby regulate the tension of
the helts 60. At the rear or discharge end
of the machine, the belts 60 pass around a
driving drum or pulley 66 which is mounted
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on a shaft 67 journaled in bearings 68 se-
cured to the side frame members 55. The
drum or pulley 66 has a fixed driving en-
cagement with the shaft 67 and the pro]eut—
ing end of this shaft at one side of the ma-
chine has a driving pulley 69 secured there-
on so that the drinmn 66 may be positively
driven ln means of a motor or the hike con-
nected by a belt with the pulley 69. As
shown paxtuularlv in Tig. 13, the drum or
pulley 66 is provided with a plu ality of an-
nular grooves or recesses 70 to reccive the
belts 60 thus fo orming a plurality of inter-
mediate projecting annular flanges 71, the
outer surfaces of which may be ~ub9tantmﬂy
flush with the outer surfaces of the belts 60
as these belts pass avound the drum. At the
ends of their lower stretehies, the belts 60 are
passed around idler drums or pulleys 73
which are fixed on shafts 74 journaled in bear-
ings T5 carried iy brackets secured to the
under sides of the frames 55. The drums 73
are preferably of the same construction as
the drum 66 so that the proper lateral spaced
relation of the belts 60 iz maintained
throughout their lower stletches

The material to be sereened or sized by the
apparatus illustrated in Figs. 10 to 18 in-
clusive, is introdnced onto the upper surface

o of the sizing apparatus at the head end of

the machine through a fcedmﬂ hopper 77
having an inclined end wall 77* and side
wallg 77" so that the materials to be screened
are directed downwardly toward the space
occupied by the first sories of rotatable rolls
50. The «1de walls 77" of the feeding hopper
are extended longitudinally of the machine
to forin side walls 78 which are located above
the outermost disks 50 of each series and
notched out on their under sides as shown in
78 to receive the upper portions of these
disks. At the discharge end of the machine,
the side walls 78 unite with downwardly in-
clined continuations 79 connected by a bot-
tem wall 80 which forms a discharge chute
for the oversized particles which do not
pass through the grading mechanism. The
materinls which pass tLrounh the screening
device fall downwardly onto » the inelined de-
flecting plates 81 which are united along their
upper «dges and vwhich inchine downwardly
and laterally to dischorge the graded ma-
terials at the sides of the machine and pre-
vent the falling thereof on the lower runs of
the conveyer belt. Other inclined deflector
plates 82 extend downwardly and inwardly
from the upper rolls at the ends of the ma-
chine to prevent the falling of the materials
on the lower rolls 73, thus forming a double
lateral discharge hopper similar to that pre-
viously Jdescribed.

In the operation of the form illustrated in
Figs. 8 to 13 inclusive, the belts 60 are posi-
tively driven by the driving rall 66 and tne"
in turn drive the disks 50 threugh frictiona

1,841,333

engagement with the peripheral surfaces of
the shafts 51 on which the disks are mounted.
The shafts 51 are preferably sufficiently large
in diameter to form a good frictional driving
engagement with the belts and to cause the
disks 50 to be rotated at the required speed, it
being understood that the disks rotate in the
divection indicated by the arrows 81 and that
the belts 60 travel in the direction indicated
by the arrow 82. The lateral sides of the
disks 50 are converged outwardly as shown
at 50° in Fig. 12, similar to the disks hereto-
fore described, so that the wedging of
particles between the belts and the disks is
prevented.

As heretofore indicated, the spaced rela-
tion of adjacent series of dlsk may be regn-
lated by adjusting the studs 54 lonfrltu:hnalp»
in the slots of the side frames 55 and the
variation in the grading action and in the
speed of rotation of the disks may also be
effected by removing any of the shaiis 53 and
replacing them with other shafts of different
Jdiameter or having disks of different diame-
ter thereon. This replacemcnt is readily per-
nitted by reason of the detachability of the
bearing members whose sockets 53 may be
lifted off of the studs 54 after the belts 60
have been sufliciently loosened by the inward
adjustment of the bearing blocks 63. 'The
studs 54 are preferably so adjusted that the
uppermost portions of the peripheral sur-
faces of the successive shafts 51 lie on an arc
or curve as shown in Fig. 9. This adjust-
ment may be utilized to tighten the conveyer
belts 60 but after the desired curved relation
of the successive shafts 51 has been attained,
the subsequent tightening of the belts 60
which may be requued duri ing the continued
use of the apparatus, may preferably be
effected by the adjustment of the bearing

blocks 63.

In both of the principal forms of the in-
vention herein described, the rotatable disks
may be formed largely or wholly of rubber
Laving abrasion-resisting qualities and the
disks are of such diameter that the upper-
niost portions project above the upper sur-
faces of the upper stretches of the belt. In
this way, any particles which are too large
to pass through a particular screening space
between successive disks are L()mpe}lul toride
up over the next disk or, by a lateral move-
ment thereof, they are e carried along by the
intervening conveyer belts. The combina-
tion of the belts with the rotatable disks pro-
duces a positive progressive forward motion
of the material to be graded and at the same
time produces an effective agitation thereof
so that materials of the proper size to be
mddﬂu are presented to the spaces between

the disks before the discharge end of the ma-
chine is reached. The relative sizes of the
disks with respect to the thickness of the belts
and the consequent projection of the disks

70

75

80

87

op

185

it
[
[

[2s]



10

15

20

256

30

40

45

50

&5

60

1;841;388

above the upper surfaces of the belts will, of
course, vary with the speed of operation and
the character of the material being graded.
In either form of the invention, the use of
rubber in the construction of the rotatable
disks and the conveyer belts is of material
advantage in increasing the life of these parts
and aiso in maintaining an effective driving
engageinent between them during the opera-
tion of the machine.

Although certain forms of the invention
have been shown and described by way of
illustration, 1t will be understood that this 1u-
vention may be constructed in various other

‘embodiments within the scope of ithe ap-

pended claims.

We claim:

1. The combinatien in a grizzly of rotat-
able disks spaced apart.longitudinally of the
grizzly to regulate the sizes of pieees passing

‘between them, and traveling conveying mem-

bers mounted between said disks, said disks
extending continueusly above the upper sur-
faces of said conveying members to agitate
the materials thereon.

2. The combination in a grizzly of a plu-
rality of rotatable disks arranged in succes-
sive groups, those of one group being spaced

Arom those of the next adjacent group to reg-

ulate the sizes of the particles passing there-
between, the disks in each group being spaced
apart, and conveying members extending
through the spaces between the disks of each
group.

3. The combination in a grizzly of a plu-
rality of rotatable disks arranged in sueces-
sive groups spaced apart longitudinally of
the grizzly to provide sizing openings, those
of one group being spaced from those of the
next adjacent group, the disks in each group
being spaced apart, and .endless conveyer
belts.extending through the spaces.between
the disks in each group, said disks extending
continuously above sald belts.

4. The combination in a grizzly of a plu-
rality of rotatable disks arranged in succes-
sive parallel groups, the disks.in each group
being spaced apart with the spaces of one
group in alignment with those of the other
groups, and endess conveyer belts mounted
to travel in said aligned spaces, the adjacent
groups of disks being spaced apart to regu-
Iate the sizes of the particles passing therebe-
tween.

5. The combination in a grizzly of a rotat-
able member, a pair of disks fixed on said
member and spaced apart, said disks having
their lateral faces converging outwardly
from said member, and a movable conveyer
element contacting with said member be-
tween said disks, said conveying member be-
ing a solid continuous member having a
curved outer surface and a flat inner surface.

6. The combination in a grizzly of a plu-
rality of parallel rotatable shafts, driving

5

means for positively driving said shaits in
unison, sizing disks mounted on said shafts,
said shafts being spaced apart to provide
sizing openings between the disks on adja-
cent shafts, and additional relatively mov-
able conveying mwecans extending endlessly
between lateraily spaced disks for advancing
maierials over said disks.

7. 'Lhe combination in a grizzly of a piu-
rality of rotatable disks arranged in groups,
the disks of adjacent groups being spaced
apart to provide sizing openings to determine
the sizes of particles passing therethrough,
means for driving said disks, and additional
reiatively movable conveying means extend-
ing eadiessly between laterally spaced disks
for advancing materials over said disks.

8. 'The combination in a machine for grad-
ing materials of a plurality of rotatable non-
traveling sizing etements spaced apart longi-
tudinally of the machine, means for varyng
independently the elevation of sald sizing
elements, and endles conveying elements as-
sociated with said sizing elements,

9. The combination 1n a machine for grad-
ing materials of & plurality of retatable non-
traveling sizing elements spaced apart, means
for varying the elevation and spaced relation
of sald sizlug clements, and endless conveying
elements associated with the lateral sides of
said sizing elements.

10. The combination in a grizzly of a plu-
rality of rotatable sizing disks arranged in
groups spaced apart longitudinally of the
grizzly, endless belts of uniform width hav-
ing their upper stretehes extending through
the spaces between said disks, means for vary-
ing the spaced relation of adjacent groups oi
said disks, and drums for supporting said
belts at the ends of the upper stretches
thereof.

11. The combination in a grizzly of a plu-
rality of groups of rotatable disks, the disks
in each group being spaced apart, a plurality
of endless conveying elements mounted to
travel in the spaces between the disks of said
groups, said disks of adjacent groups having
their periphneral edges spaced apart, whereby
there are formed a plurality of uniform siz-
ing openings whose dimensions are deter-
mined by the spaced relation of said endless
conveying elements and the spaced relation
of the disks of adjacent groups.

12. The combination in a grizzly of a plu-
rality of groups of rotatable disks the dusks
in-each group beiny spaced apart a plurality
of endless conveying elements mounted to
travel in the spaces between the disks of said
groups said disks of adjacent groups having
their peripheral edges spaced apart whereby
there are formed a pluraiity of uniforin siz-
ing openings whose dimensions are deter-
mined by the spaced relation of said endless
conveying elements and the spaced relation
of the disks of adjacent groups said sizing
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openings having substantially the same di-
mensions longitudinally and transversely of
the grizzly.

13. The combination in a grizzly of a plu-
rality of groups of disks having the disks of
each group spaced apart and arranged with
adjacent groups spaced apart to form sizing
openings between the peripheral edges of the
disks a plurality of endless conveying belts
formed largely of rubber and mounted to
travel between the lateral faces of adjacent
disks of successive groups of disks and means
for positively driving the disks of each group.

14, The combination in a grizzly of a plu-
rality of endless conveying belts spaced apart
and extending throughout the length of the
grizzly a plurality of groups of rotatable
disks having the disks of each group spaced
apurt to receive said endless conveying belts
between adjacent disks said groups of disks
being spaced apart to form relatively small
sizing openings between their peripheral
edges and between adjacent endless belts, said
disks and said endless conveying belts having
their wearing surfaces formed of rubber.

15. The combination in a grizely of a plu-
rality of endless conveying belts spaced apart
and extending throughout the length of the
grizzly, a plurality of groups of rotatable
disks having the disks of each group spaced
apart to receive said endless conveying belts
between adjacent disks, said groups of disks
being spaced apart to form relatively small
sizing openings between their peripheral
edges and between adjacent endless belts, said
disks and said endless conveying belts having
their wearing surfaces formed of rubber, and
means for positively driving the disks of each
group independently of the disks of the other
groups.

16. The combination in a grizzly of a plu-
rality of groups of disks having the disks of
each group spaced apart with the spaces of
successive groups in alignment, said groups
being spaced apart longitudinally of the ma-
chine relatively short distances to form sizing
openings, a plurality of endless conveyer
belts mounted to travel with their upper
stretches between adjacent disks in said
aligned spaces, said endless conveyer belts
being formed largely of rubber, and means
for driving said disks, said endless conveyer
belts being moved by frictional contact with
said disks.

17. The combination in a grizzly of a plu-
rality of groups of disks mounted for rota-
tion and having the disks in each group
spaced apart, a plurality of endless couveyer
belts mounted to travel between adjacent
disks, supporting means between adjacent
disks on which said endless conveyer belts
rest, and means for independently adjusting
the elevation of each group of disks and the
associated supporting means.

18. The combination in a grizzly of a plu-
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rality of groups of rotatable disks having the
disks in each group spaced apart, a pluraiity
of endless conveyer belts mounted to travel
in the spaces between adjacent disks, the ad-
Jacent groups of disks being spaced apart to
form sizing openings, and means for inde-
pendentiy adjusting the spaced reiation of ad-
Jacent groups of disks to vary said sizing
openings.

19. T'he combination in a grizzly, of a plu-
rality of rotary members distributed with
substantial uniformity over the area of the
conveying portion of the grizzly, said rotary
members being spaced apart longitudinally
of the grizzly to provide intervening sizing
openings of substantiaily uniform size be-
tween adjacent groups of rotary members,
the rotary members of each group being
spaced apart transversely of the grizzly, and
a plurality of traveling conveying elements
mounted in the recesses formed by the trans-
verse spacing of said disks, said rotary mem-
bers extending continuously above said trav-
eling elements to agitate the materials con-
veyed and assist in the motion thereof.

20. The combination in a grizzly, of a plu-
rality of rotatable disks spaced apart longi-
tudinally of the grizzly to regulate the sizes
of the pieces passing between them, said disks
being also spaced apart transversely of the
grizzly, and traveiing conveying members
movable longitudinally of the grizzly and lo-
cated in the recesses formed by the trans-
verse spacing of said disks.

21, 'The combination in a grizzly, of a plu-
rality of parallel shafts, a plurality of disks
mounted on each of said shafts and spaced
apart thereon, the disks on adjacent shatts
being spaced apart to provide sizing open-
ings, a plurality of endless conveyer belts
supported from said shafts between said disks
and movable longitudinally of the grizaly to
form the lateral boundaries of said sizing
openings, and means for separately and posi-
tively driving each of said shafts.

22. The combination in a grizzly, of a plu-
rality of rotatable sizing elements arranged
in groups spaced apart longitudinally of the
grizzly, said sizing elements being also spaced
apart transversely of the grizzly to form a
series of recesses aligning with each other,
endless conveying elements mounted to travel
longitudinally of the grizzly in said aligned
recesses, and means for varying the spaced
relation of adjacent groups of sizing elements
to vary the sizing openings,

23. The combination in a grizzly, of a plu-
rality of rotatable sizing elements arranged
in groups spaced apart longitudinally of the
grizzly, said sizing elements being also spaced
apart transversely of the grizzly to form a
series of recesses aligning with each other,
endless conveying elements mounted to travel
longitudinally of the grizzly in said aligned
recesses, and means for independently vary-
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ing the elevation of different groups of sizing
elements to change the contour of the convey-
m% portion of the grizzly.
n testimony whereof, we have subscribed
5 our names.

GORDON RICHARD KYLE,
BENJAMIN ARNOLD MITCHELL.
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GORDON RICHARD KYLE.
BENJAMIN ARNOLD MITCHELL.

CERTIFICATE OF CORRECTION.
Patent No. 1,841,333, Granted January 12, 1932, to
GORDON RICHARD KYLE ET AL

It is hereby certified that the residence of the first named patentee¢ was
erroneously written and printed in the grant as “"West New Hampshire" and in
the heading to the specification as "West New Brighton, Staten Island, New
York", whereas said residence should have been written and printed as Belle-
ville, New Jersey, as shown by the records of assignments in this office; page
5, claim 12, line 120, after "disks", lines 121 and 125, after "apart", and
lines 124 and 130, after "groups" insert a comma; page 6, line 5, claim 13,
after "disks" first occurrence and line 9, after "disks" insert a comma; same
page, line 17, claim 14, after "grizzly" and line 20, after "disks" first occur-
rence, insert a comma; and that the said Letters Patent should be read with
these corrections therein that the same may conform to the record of the case
in the Patent Office.

Signed and sealed this 23rd day of February, A. D. 1932.

M. J. Moore,
(Seal) Acting Commissioner of Patents.
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