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This invention relates to screeni“ng_appa‘—.
ratus of the kind in which the sereening of

the material is assisted by a shaking or move-’

- ment of the sereening device or member.
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The ebjects of this invention are to provide
a screening and shaking apparatus of simple
and cfficient construction which is so made
that the movable grating members of the ap-
paratus may be readily removed and replaced
by others so that the apparatus may be vead-
ily adapted for sereening different sizes of
materials; also to construct an apparatus of
this kind in such a manner that all the bear-
ing surfaces are 8o arranged that they are
not exposed to the material which is being

‘reened ; also to provide means of improved
ruction for imparting escillatory move-
ment in different divections to alternately ar-
ranged bars or members; also to improve the
construction of devices of this kind in other
respects hereinafter gpecified.

In the accompanying drawings,

Fig. 1 1is a side elevation of a shaking and

sereening apparatus- embedying this inven-

tion. ‘
g, 2 is.a top plan view thereof: N
Figs. 8 and 4 are fragmentary, longitudi-
“sectional elevations thereof; showing the
s of the apparatus in different positions.
5 is a fragmentary, transverse; seée-
elevation thereof on line B-b; Trig. 9.
6 1s o fragmentary; side elevation
thereof on line 6--6, Tig. 2, : .
Fig. Tisa fragmentary, sectional plan view
eof on line T—7,; Fig. 5. o
Fig. § is o frapinentarvy, transverse, sees
‘ i e apparatus, showing

tional elevation of
the apparatus used for shaking a seyeen.

Wig. 0 s« clinilar view thereof showing the
thereot in different positions. ‘

A and A’ vepresent the side walls of the
spparatus which may be made of metal or of
any other suiteble material and. on which the
parts of the apparatus arve preferably sup-
ported. These walls are spaced apart so that
the material to be screened or otherwise acted
upon passes between the two side. walls and
upon the inclined sereening or grating sur-
face arvanged between these walls, .

The mechanism for imparting movement
or for shaling the screening or grating sur-
face preferably includes a plarality of oscil-
latory frames, each ineluding a pair of aross
bars extending fransversely of the screening
apparatus; the ends of the eross bars being

connected with oscillatory members or disks

‘mounted respectively on the side wallg A, A

in any suitable or desired manner. Prefer-
ably the mechanism for imparting movement
to the oscillatory or shaking frames is mount-
ed on the outer faces of the walls A and A’
so as to be protected from the material which
1s being acted upon: In the particular con-
struction shown the oscillatory end members
or disks of the franes are arranged in two
pairs, one pair B, B’ being arranged near the
upper rear portion of the side walls and the
other pair ﬁ%‘“’, B? being arranged near the
lower front er discharge portion of the walls,
so that the screening surface may be artanged
at an inclination, but it will be understood
that any desired number of shaking or oseil-
lating ‘frames may be employed, 1f desired.
Bach of these oscillatory end mermbers as
shown is'in the form of a.disk or wheel hav-
ing flanges 14 and is mounted on a pairt of
rolers 15, which ave spaced apart and the pe-
ripheral portions of which extend. betweer
the flanges 14 of the disks B, B”. ‘The vollers
15 are suitably meunted on studs or axles 16
secured on brackets 17 secured to the outer
faces of the side walls of the apparatus in
any desired manner. Oscillatory motion may
be impaited to the oscillatory end members
or disks B, B in any suitable or desired man.
ner. En the particular construction shown an
eccentric C 1s provided mounted on a rotary
shaft 19 and-the eccentric strap 20 thereof 1s
tonticeted through a eonnecting rod or pit-
man 21 with an arm 99 extending outwardly
from the upper oscillatory member or d sk B,
The lower oscillatory member or digk B,
which is preferably. identical in construction
with the upper one, has its 11m 99 connected
with the corresponding arm of the upper disk
or ozcillatory end member by means of a con-
necting rod 24, the ends of which are pivot-
ally connected with the two:arms of the oscil-
latory disks. Consequently the rotation of
the eccentric C will impart oscillatory move-
ment to the upper oscillatory member or disk
through the pitman 21 and similar movement
is imparted to the lower oscillatory member
or-disk by the connecting rod 24. The oseil-
latory members or disks B’ and B? at the op-
posite side of the apparatus may be actuated
masimtlar manner byanother eccentric pref-
evably also mounted on the shaft 19. The
particular pivotal mounting’ for the wend
members or disks B, B’,-B? and B?, shown
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in the drawings, as well as the means for im-

parting oscillatory motion thereto are shown

“only for purposes of illustration and it is not

intended to limit the invention to the particu-

lar constructions shown. - - - :
The disks B, B’ and B2, B® of each pair

are connected by means of a pair of trans-

~yerse bars D, I which extend through the

10

side walls A, A’ and crosswise of the appa-
ratus, and the ends of these cross bars are
suitably journalled in the oscillatory disks

at opposite sides of the apparatus, eccentric’

to the axes of rotation thereof and toward
opposite-sides of the center o1 axis of rotation
of the disks.  Consequently  the ‘oscillatory
disks B, B” and B2, B* and the cross bars ov
members D, D’ connected therewith consti-
tute shaking frames, and as the disks are os-

 cillated the cross bars or members D, D’ will

“move in opposite directions in arcs of circles

concentric about the axis of rotation of the
oscillatory disks or end members of the

“frames. The cross bars, as shown, extend

+ through slots 25 in the side walls A, A” and
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these slots may be closed by suitable movable
closing members (not shown).

~"The cross bars D, D’ may be of any shape

but are preferably square or of other polygo-
nal “cross sectional shape throughout the
major portions of their lengths as indicated

- at 27, and the end portions 28 may, for con-

venience, be round or circular in cross section
and are journalled within bearings provided
in the end disks or oscillatory members B,
B’ -and B2 B2 The portions of the cross
bars within the side walls A, A" may impart
movement to a suitable screening surface to
shake the same, and in the particular con-
struction disclosed one form of screening or
arating surface ig illustrated, but it will be
understood that any other suitable or desired
torin may be employed, to which motion is
imparted by the cross bars. By arranging
tlie cross members as deseribed, it will be ob-

~vious that the greater part of the weight of-

theanaterial being screened is alternately sup-

“ported or partly supported by alternate cross

bars, and the action of the cross bars is such
that when the weight is supported on one set
of eross bars and lowered by the downward

“movement ‘of thess cross bars, it. comes into

[ ST
St B

‘contact with the other set of upwardly mov-

ing cross bars, with the result that when the

“downwardly moving load on the cross bars
‘is engaged by -the upwardly moving cross

bars, approximately twice the shock oi im-

- pactis given to the load than would be the
_case if the upwardly moving cross bars came

69

into contact with the load while the load is
stationary or at rest. Consequently the ap-
paratus describad is very efficient in its action
and imparts a decided ‘shaking to the mate-

- rial which is being screened.

G

-The screening or grating surface illus-
trated in the drawingg and supported on the

1,707,251

cross bars comprises a plurality of grating
members or bars I8, I/ alternately arranged,
the alternate grating bars I being connected
to the upper and lower oscillating cross bars

D, and the grating bars or member I’ being ¢

connected to and supported by the other os-
cillating cross bars D’. The grating meni-
bers are preferably so mounted on the cross
bars as to be easily removable and replaceable,
and for this purpose the grating members I
are provided with downwardly extending

cross bar engaging hooks or saddle members

30, which are so formed as to engage three
sides of the squave portions 27 of the cross
bars D.  These hooked portions ave pref-
erably arranged sufiiciently below the body
portions 81 of the bars E to allow ample
room for the movement of the cross hars D’
relatively to the grating bars K. Sbuilarly
the grating bars It” are provided with down-
wardly extending supporting hooks or sad-
dle members 82 which are substantially simi-
iar in construction to the parts 30 of the bars
E but ave arranged to engage with the cross
bars D’. These supporting saddle parts or
hooked portions 32 also extend sufiiciently

‘Dbelow the body portions of the grating bars

B’ so as to allow ample movement of the
cross bars D relatively to the grating bars
/. The upper portions of each of the bavs
E, B’ may, i1 desired be provided with flanges
35 of any desired width depending upon the
spaces desired between the grating bais, ov,
if desired, these upper flanges may be omitted.

In order to properly space the downward-
ly extending supporting parts or saddle mem-
bers 30 and 32 of the grating bars, lengthwise
of the transverse or cross bars D, D', suit-
able spacing members 35 may be provided
which are substantially of channel or U-shape
in form and are adapted to fit over the cross
bars D, D’ and to engage at least portions of
three sides of these cross bars. Preferably
the spacing members 85 are so arranged on
each cross bar as to engage one side of a
cross bar which is not engaged by the hooked
or supporting portions 80 or 32. These spac-
ing members may be of any desived length,
depending upon the spaces desived hetween
adjacent grating bars, and the spacing mem-
bers 35 may be simply placed over the eross
bars and held in place thereon by gravity, It
will be understood that the material to e
screened is placed on top of the upper sur-
faces of the grating bars, and the size of the
sereenings depends upon the spaces hetween
adjacent grating bars. These spacing mem-
bers may, if desired, be formed integral with
the grating bars, for example, by increasing
the width of the hoolk shaped portions 30 and
32. - Since the screening surface is arranged
at an inclination as shown in Fig. 1, the
hooked or saddle portions 30 and 82 of the
grating bars as well as the spacing members
85 will be held in place on the cross bars by
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gravity. Whenit is desived to temove 4 &
ing member it is‘only necéssary 16 move the
satne backwardly and upwardly at an incling-
tion to disengage the saddle or hooked por-
tions 30 or 32 thereof from the cross mhembers
and ‘this' disengagement  will not interfere
with the spacing members 35 when they are
set as indicated in the drawings. Consequent-
ly grating bars which have become damaged
or worn can be readily replaced by others,
By providing bearings at the ends of the cross
bars, there will be no relative movenieént: be-
tween the cross bars and the spacing members
supported thereby, and conseqtiently no wear
on the portions of the cross bars which are
engaged by the hooked portions of the grat-
ing bars, nior on these hooked porticns.

In the use of the apparatus, the material
to be screened is fed to the upper ends of the
inclined grating bars I B and because of the
movement imiparted thereto by the crogs barg,
a thorough agitation or shaking of the mate-
rial on the grating bars is effected. By ar-
ranging the grating bars so that alternate
bars move in opposite directions, the packing
of the material between the grating bars is
entirely prevented, so that the screen is gelf
cleaning.

When it is desired to use the apparatus in
conhection with the screening of fine mate-
rials or small ‘particles, a screen member F
may be employed as shown in Figs. 8 and 9,
which may be stretched across the space be-
tween the two side walls A; A’ of the appa-
ratus, and, if desired, the side edges of the
sereen member may be secured ‘to the side
walls by means of clamping bars 86 as shown.
In a‘case of this'kind the giating bars T, B’
would.serve merely to shake the scieen F to
facilitate the passage of the material therve-
threugh. This shaking is effected by raising
arid lowering portions of the screen by means
of the alternate grating bars, or, if desived,
the sereen F may be'so supported above the
grating barg that the grating bars merely

- eontact the same during portions of the move-
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ment thereof. Tt is, of course, possible ashas
already ‘heen stated to causd the cross bars
D, D’ to act directly upon the scréen T by
onmitting the grating bars H, I/, but when
the grating bars are used, as shown, substan-
tially all parts of the screen are uniformly
shaken, ‘ ‘

‘While the apparatus described is primarily
atended - for use inconnection with the
creening of materials, yet it will be obvious

i
0
that the construction described may be used in
connection with shaking grates for furnuces.
Telaim as my inveéntion
1. A ghaking and-sercening appaiatus in-
cludidg a plurality of oscillatory frames,
each including oscillatory end members and
a pair of cross bars extending between and
connecting said end members at opposite
sides of the axes of oscillation thereof, and

grating bars having hooked depending ex-
tefisions removably embracing said cross bars
for support therefrom, some of said grating
bars being conmetted with cross bars arranged
at ofie side of the axes of oscillation of said

' grating bars being

frames and the remaining g
connected with thie other cross bars.

2. A shaking and screening apparatus in-
cluding a plurality of oscillatory frames,
each including oscillatory end members and
a pair of cross bars having their ends jour-
nafled in said end members, grating bars

& hooked extensions non-rotatably grip-
ping said cross bars to stpport said grating
bars on said eross bars withiout rotation there-
on, sone of said grating bars being connected
with cross bars arranged at one side of the
axes of oscillation of said frames ‘and the
other grating bars being connected with rve-
maining cross bars.

3. A shaking and gereening apparatus in-
cluding a plurality of oscillatory frames,
each mcluding oscillatory end members and

y alsconnecting sald end mem-

a phir of cros (
bers at opposite sides of ‘the axis of oseilla-
tion thereof, grating bars having hooked ex-
tensions sliding over and engaging three
faces of each of said cross bars of a pair,
some of said gratifig bars being connected
with cross bars arranged at one side of the
axes of oscillation of said frames and the re-
maining grating bars being connected with
the other cross bars, and spacers mounted on
said bars for spacing said grating bars from
each other.

4. A shaking and sereening apparatus in-
cluding a plurality of oscillatory frames,
each including oscillatory end members and
a pair of cross bars connecting said end merm-
bers at opposite sides of the axes of oscilla-
tion thereot, grating bars having hooked ex-
tensions for engaging sald cross bars, some
of said grating bars heing connected with
cross bars arranged at one side of the axes

o

.

ot ‘esciliation of said frames and the remain-

ing. grating bais belny connected with the
other cross bars, and U-shiaped spacing mem-
bers on said cross bars for spacing said grat-
ing bars from each ether.

. A shaking and screening apparatus in-
wding o plurality of oscillatory frames,
edch ‘including escillatory end members and
a pair of cross bars connecting said end mem-
ber's at opposite sides of the axis of oscilla-
tion thereof, prating bais supported on said
cross bars, each grating bar having Y-shaped
portions embracing three sides of each cross
bar upon which 1t is supported, alternate
arating bars being connected with one cross
bar of each frame and the remaining orat-
g bars being connected with the other cross
bars, and U-shaped spacing members remov-
ably mounted on said cross bars, each mem-
ber embracing three sides of the cross bar on
which it is mounted and including the face
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not embmced by the frmte bars mounted on
th 1t cross bar and spacing alternate grating
bars from each other.

6. A shaking and screening ‘1ppav'atus in-
cluding side walls, a plurahty of oscillatory
flames, each including a pair of cross mem-
bers extending through apertures in said side
walls'and across the space between said side
walls; and oscillatory end members in which

the ends of said cross bars-are journalled,

means arranged e terlor to said side walls
for ]oumaﬁlmn said oscillatory end members,
and Omtmf} bars. having -slotted portions
fitted over and removably supported on said
cro:s bars, said grating bars gripping said
cross bars to prevent turning of the latter

;1(1&»1\'@137 to said gra ating bars, sald alternate

grating bars being connected "with the cross
bars arranged at one side of the centers of
oscillation of said fr: ames, and the other grat-
ing bars being connect ed to the other cross
bars. :
7. A shaklng and screening apparatus com-
pnsmo two pairs of digks, the disks of each
pair being alined with one another and the
pairs'being spaced apar t laterally, means for
rotatably mountlncr each disk, cross bars exs
tending between and journ nalled eccentrical-
ly.in the disks of each pair at opposite sides

30. 'of the'axes of rotation of said disks, grating

bars extending- transversely of said cross
bars, each oratlno bar having depending por-
tions non- iota‘tably and 1emovably interlock-
ing with a cross bar of each pair of disks
WherebV any bar may be separately removed
from the cross b‘uO independently of the
‘others, one group of grating bars being con-
nected to one cross bar of each disk, the  other
group of grating bars being connected to the
other cross bar whereby “when said disks
are 0sel llated, said cross bars will cause alter-
nqte vise and nll of the. groups of grating
bars, and. means for oscillating said Jisks.
8. A shaking and screening "zppamtuq in~
clading a plurality of OQUJI&L()T'V frames, each

frame mdndmo alined oscillatory -end Iem-

bers and a pair of cross bars connecting said
alined end members at opposite sides of the
axis of oscillation thereof, said cross bars
being journalled in the end membﬂrs, grating
bars emendmo transversely of the cross bars

“and between said frames, each grating bar

e
Lo
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having depending portions slid mbly and non-

' rmatably engaging a cross bar of each frame
" by the descent “of said grating bars towards
“said cross bars, one group of said grating bars
"bemo connected to one cross bar of each of

said framies, the other group of grating bavs
bm ng con wnected to the other of sai d cross bars
and lmerposed ‘between the bars of said frst
mentioned group, and means for oscillating
said frames to:cause alternate, concomlmm

“opposite vertical movements of said g groups of

grating bars:
9. A sh‘kad and_gereening mppwratus in-

" are mounted thereen,

1,707,251

cluding a pair of oscillatory frames, each
frame 1ncludlno oscillating end disk mem-
bers and a pair of cross bars extending be-
tween and connecting said end members ab
opposite sides of the axis of oscillation
thereof, roliers on which sald disk members
are mountod for oscillation, and grating bars
disposed spaced  apart n‘tmm,l., one
group of grating bars extending between one
cross bar of both frames. the other group of

(LIJ

grating barg extending between the other
cross bars, whereby when said fr:unes are

oseillated certain sections of the surface
formed b y sald grate bars will rice while the
remaining sections will fall concomitantly
and aheln&tu in the rise and fall movements
during successive oscillations of said frames.
10. A shaking and screening apparatus in-
cluding a plurality of oscﬂ]atom frames, each
hame includine oscillator y end members and
a pair of cross bars connecting sald end mem-
bers at opnosite sides of the axes of oscilla-
tion thereot, said axes being Ar}':mgcd in an
inelined 1)1::113, eaid cross bars being jour-
nalied in said end members and having non-
cireular portiens intermediate said meniber g
grating bars extending between said frame
members over said cross bars and having de-
pending portions with lateral slots movable
Tnto embraced velation with said non-cireular
intermediate portions.of the cross bavs. with
the open sides of the slots extending down
said inclined plane, one group of sad grat-
mo bars being mounted on one cross har of
both frames, the other group of grating bars
being mounted on the other cross bars of
both frames, and means for oscillating said
frames to cause alternate rising and 1(1111110
of said sets of grating bars.
11. A shaking and screening apparatus in-
cluc‘ﬁno a. phu:ﬂi‘(v of oscillatory frames,
ach frame ine luding oscillatory end mem-
bcr and a pair of cross bars u)nnoohnw said
end members at 01)1*051’5& sides of the axes of
asciliation thereof, said axes heing arranged
in an inclined plane, said cross Tars heing:
journalied in said end members and having
non-cireular portions intermediate said mem-
bers grating bars cxtending hetween said
frame members over said cross bars and hav-
ing depending portions with lateral slots
movable into embraced relation with said
non-circular intermediate po*tiom of the
cross bars, with the open sides of the slots ex-
tending down seid inclined plane. one group
of said grating bars being mounted on one
cross bar of hoth frames, the other group of

grating bers being monnted on the other

cross bmq of both frames, means for oscil-

t lating said frames to cause alternate rising

and falling of said sets of grating bars, and
U-shaped spacer members fitted over said
cross bars between said grating bars, which
for holdmg the Tatter
in spaced relation to one another, said spacer
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elements also non-rotatably engaging said
cross bars and being fitted thereon by descent
over the same.

12. A shaking and screening apparatus in-
clading a plurality of oscillatory frames, each
including oscillatory end members and a pair
of cross bars connecting said end members at
opposite sides of the axes of oscillation there-
of, grating bars extending between said
frames and having depending portions en-
gageable with a cross bar of each frame, part

of said grating bars being carvied by one

cross bar of both frames, the other grating
bars being carried by the other bars of said
frames, whereby said grating bars will be
caused to alternately rise and fall upon oscil-
lation of said ‘frames, part of said grating
bars rising while the others are falling and
vice versa, and a screening device disposed
above said grating bars in a position to be
struck and agitated by the rising grating
bars.

13. A shaking and screening apparatus in-
cluding a plurality of oscillatory frames, eack
including oscillatory end mernbers and a pair
of cross bars connecting said end members at
opposite sides of the axes of oscillation there-
of, grating bars extending between said
frames and having depending portions en-

-gageable with a cross bar of each frame, pait

of said grating bars being carried by one
cross bar of both frames, the other grating
bars being carried by the other bars of said
frames, whereby said grating bars will be
caused to alternately rise and fall upon oscil-
lation of said frames, part of said grating
bars rising while the others are falling and
vice versa, and a screening device disposed
above said grating bars in a position to be
struck and agitated by the rising grating
bars, said cross bars being journalled at their
ends in said end members, and said end mem-
bers being disposed beyond the laterval lim-
its of said screening device, whereby the ma-
terial being sereened will not interfere with
the bearings of said frames or crogs bars,

14. A shaking and screening apparatus in-
cluding a mesh screen, and an agitating de-
vice:therefor and disposed beneath the same,
said device comprising alined oscillatory
frame members, cross bars extending between
and connecting said members for oscillations
therewith, interponent elements disposed be-
tween said screen and cross bars for trans-
ferring movement of the cross bars to said
screen, and means by which said frame mem-
bers may be oscillated.

MILTON O. CEDERQUIST.
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