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Patented Apr. 2, 1929. 1,707,251 
UNITED STATES PATENT office. 

MILTON o. CEDERQUIST, OF BUFFALO, NEw York. 
- SHAKING AND SCREENING APPARATUs. 

Application filed February 23, 1927. Serial No. 170,174. 

This invention relates to screening appa 
ratus of the kind in which the Screening of 
the material is assisted by a shaking or move 
inent of the screening device or member. 

() 

The objects of this invention are to provide a screening and shaking apparatus of simple 
and efficient construction which is so Inade 
that the movable grating members of the ap 
paratus may be readily removed and replaced 
by other's so that the apparatus may be read 
ily adapted for screening different sizes of 
materials; also to constrict an apparatus of 
this kind in such a nahine: 
ing surfaces are so arranged that they are 
not exposed to the material which is being 
screened; also to provide means of improved 
construction for inaparting oscillatory move 
ment in different directions to alternately ar 
ranged bars or members; also to improve the 

25 

the appa': 
... O 

construction of devices of this kind in other respects hereinafter specified. 
In the accompanying drawings, 
Fig. 1 is a side elevation of a shaking and screening apparatus embodying this inven 

tion. . . . . . . 
Fig. 2 is a top plan view thereof. 
Figs. 3 and 4 are fragmentaly, longitudi 

nai, Sectional elevations thereof, showing the 
parts of the apparatus in different positions. 

Fig. 5 is a fragmentary, transverse, sec 
tional elevation thereof online 5--5, Fig. 2. 
to 

thor of online 66, Fig. 2. 
Fig. 7 is a fragmentary, sectional plan view 

thereof online-7, Fig. 5. 
Fig. 8 is a fraginentary, transverse, see 

tional elevation of the apparatus, showing 
ised for shaking a screen. 

Fig. 9 is a similar view thereof shov 
arts thereof in different positions. . . 
A and A represent the side walls of the 

apparatus which may be made of metal or of 
any other suitable material and on which the parts of the apparatus are preferably sup: 
ported. These walls are spaced apart So that 
the material to be screened or otherwise acted 
tipen passes between the two side walls and 
lion the inclined screening or grating Sur 
face a 'asre: 

or for shaking the screening or 

35 

inged between these walls. 
The nechanism for imparting novement, 

or grating sur 
face preferably includes a plurality of Oscil 
latory fraines, each including a pair of cross 
ar's extending transversely of the screening 

apparatus, the ends of the cross bars being 

upper rear 
that all the bear 

6 is a fragmentary, side elevation 

with the tipper one, has its a 
with the corresponding arm of the upper disk 
oi' oscillatory end member by means of a con 

connected with oscillatory members or disks 
mounted respectively on the side walls AA' 
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 
is being acted upon. In the particular con 
struction shown the oscillatory end members 
or disks of the frames are arranged in two pairs, one pair B, B' being arranged near the 
other pair B, B' being arranged near the 
lower front or discharge portion of the walls, 
so that the screening surface may be arranged 
at an inclination, but it will be understood 
that any desired number of shaking or oscil 

ing frames may be employed, if desired. 
Each of these oscillatory end members as 
shown is in the form of a disk or wheel hav ing flanges 14 and is mounted on a pair of 
roller's 15, which are spaced apart and the pe 
ripheral portions of which extend between 
the flanges 14 of the disks B. B. The rollers 
15 are suitably mounted 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 inpated to the oscillatory end members 
or disks B, B' in any suitable or desired man 
ner. In the particular construction shown an eccentric C is provided mounted on a rotary 
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gig the side walls and the 9, 
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shaft 19 and the eccentric strap 20 thereof is 
connected through a connecting rod or pit 
inan 21 with an arril 22 extending outwardly 
from the upper oscillatory member or disk B. 
The lower oscillatory member or disk B2, - 

which is preferably identical in construction 
in 22 connected 

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 eccentic 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 oscil 
latory nembers or disks B and B at the op 
posite sile of the apparatus may be actuated 
in a similar manner by another eccentric pref 
erably also mounted on the shaft 19. The particular pivotal mounting for the end 
members or disks B, B7, B and B, shown 

90 

95 

100 

l10 

  



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, B8 of each pair 

are connected by means of a pair of trans 
verse bars D, D, which extend through the 

at opposite sides of the apparatus, eccentric 
to the axes of rotation thereof and toward 

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

opposite sides of the center or axis of rotation 
of the disks. Consequently the oscillatory 
disks B, B and B, B* and the cross bars or 
members D, D' connected there with 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 
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frames. The cross bars, as shown, extend 
through slots 25 in the side walls A A' and 
these slots may be closed by suitable movable 
closing members (not shown). 
The crossbars 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 meinbers B, 
B' and B. B°. 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 

40 

form may be employed, to which motion is 
imparted by the cross bars. By arranging 

struction disclosed one form of screening or 
grating surface is illustrated, but it will be 
understood that any other suitable or desired 

the cross members as described, it will be ob 
5 vious that the greater part of the weight of 

the laterial being screened is alternately sup 
ported or partly supported by alternate cross 
bars, and the action of the cross bal's is such 
that when the weight is supported on one set 
of cross bars and lowered by the downward 
movement of these cross bars, it comes into 
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 or im 
pact is given to the load than would be the 
case if the upwardly moving cross bars came 

60 
. into contact with the load while the load is 

stationally or at rest. Consequently the ap 
parattis described is very efficient in its action 
and imparts a decided shaking to the mate 
rial which is being screened. 
- The screening or grating surface illus 

trated in the drawings and supported on the 

or Supporting portions 30 or 32. 
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cross bars comprises a plurality of grating 
members or bars E, E' alternately arranged, 
the alternate grating bars E being connected 
to the upper and lower oscillating cross bars 
D, and the grating bars or member E' being 
connected to and supported by the other Os 
cillating cross bars D'. The grating mem 
bei's are preferably so mounted on the cross 
bal's as to be easily removable and replaceable, 
and for this purpose the grating members E are provided with downwardly extending 
CrOSS bar engaging hooks or saddle members 
30, which are so formed as to engage three 
sides of the square portions 27 of the cross 
bars D. These hooked portions are pref 
ei'ably arranged sufficiently below the body 
portions 31 of the bars E to allow ample 
room for the hovement of the ci'oss bars D' 
relatively to the grating ba's E. Siilarly 
the grating bars E are provided with down 
Wardly extending supporting hooks or sad 
dle members 32 which are substantially sini 
ial in construction to the parts 30 of the bars 
E but are arranged to engage with the cross 
bars D'. These supporting saddle arts or 
hooked portions 32 also extend sufficiently 
below the body portions of the grating bars 
E SO as to allow ample movement of the 
cross bars D relatively to the grating bars 
E’. The upper portions of each of the bal's 
E, E may, if desired be provided with flanges 
33 of any desired width depending upon the 
spaces desired between the grating lars, or, 
if desired, these upper flanges may be omittel. 
In order to properly space the downward 

ly extending supporting parts or saddle men 
bers 30 and 32 of the grafing bars, lengthwise 
of the transverse or crossbars 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. Preferally 
the Spacing members 35 are so arranged on 
each crossbar as to engage one side of a 
cross bar which is not engaged by the hooke, 

These isla'- 
ing members may be of any desired length, 
depending upon the Spaces desired between 
adjacent grating bars, and the spacing men 
bers 35 may be simply placed over the cross 
bars and held in place thereon by gravity. It 
Will be understood that the natorial to be 
Screened is placed on top of the upper sur 
faces of the grating bars, and the size of the 
Screenings depends upon the spaces between 
adjacent grating bars. These spacing men 
bel's may, if desired, beformed integral with the grating bars, for example, by increasing 
the width of the hook shaped portions 30 an 
32. Since the screening surface is arranged 
at an inclination as shown in Fig. 1, the 
hooked or Saddle portions 30 and 32 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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tions 30 or 32 thereof from the cros 

cleaning. 

through. This sha 
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gravity. When it is desired to iremove a grat 
ing member it is only necessary to move the 
saline backwardly and upwardly at an inclina 
tion to disengage the saddle or hooked poi'- 

sileinlei's 
and this disengagement will not interfere 
with the spacing meinbei's 35 when they are 
set as indicated in the drawings. Consequent 
ly grating bars which have become daillaged 
or worn can be readily replaced by others. 
By providing bearings at the ends of the cross 
bars, there will be no relative movement be 
tween the cross bars and the spaci g member's supported thereby, and consequently no wear 
on the portions of the cross bars which are 
engaged by the hooked portions of the grat 
ing bars, nor on these hooked portions. 

In the use of the apparatus, the material 
to be screened is fed to the upper ends of the 
inclined grating bar's E. E. and because of the 
movement in parted thereto by the cross bars, 
a thorough agitation or shaking of the nate 
rial on the grating bai's is effected. By ar 
ranging the grating bars so that alternate 
bars move in opposite directions, the packing 
of the material between the grating bai's is 
entirely prevented, so that the screen is self 
When it is desired to rise the apparatus in 

connection 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 
screen member may be secured to the side 
walls by means of clamping bars 36 as shown. 
in a case of this kind the grating bars E. E.' 
would serve merely to shake the screen F to 
facilitate the passage of the laterial theire 

and lowering portions of the screen by means 
of the alternate grating bars, or, if desired, 
the screen F may be so supported above the 
grating bars, that the grating bai's merely . 
contact the same during porti -- 
hent thereof. It is, of course, possible as has 

3 of the move 

already been stated to cause the cross hai's 
D, D to act directly upon the screen F by 
on litting the grating bars E, E, but when 
the grating bars areased, as shown, Substan 
tially all parts of the screen are uniformly 
shalken. 
While the apparatus described is primarily 

intended for use in connection with the 
screening of materials, yet it will be obvious 
that the construction described may be used in 
connection with shaking grates for furnaces. 

claim as my invention:- 
1. A shaking and screening apparatus in 

cluding a plurality of Oscillatory frames, 
each including oscillatory end members and 
a pair of cross bars extending between and 
connecting said end nembers at opposite 
sides of the axes of oscillation thereof, and 

king is effected by raising 

3 

grating bars having hooked depending ex 
tensions reinovably embiracing said crossbars 
for support there from, some of said grating 
bars being connected with crossbars arranged 
at one side of the axes of oscillation of said 

connected with the 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 bai's having their ends jour 
nailed in said end members, grating bars 
having hooked extensioins non-rotatably grip 
ping said ci'oss bars to Slipport said grating 
ba's On 8:id cross bai's without rotation there 

les and the renaining grating bars being 
70 

5 

SO. 
Gin, st:me of said grating bai's being connected 
with ci'oss bai's arranged at one side of the 
axes of oscillation of said frames and the 
maining crossbars. 

3. A shaking and Screening apparatus in 
cluding a pilirality of oscillatory fraries, 

other grating bars being connected with re 

each including oscillatory end members and 
a pair of cross bai's collinecting said end hem 
he's at opposite sides of the axis of oscilla 90 
tion thereof, grating bai's having hooked ex 
tensions sliding over and engaging thi'ee 
faces of each of said cross bars of a pair, 
sone of Said grating 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 ci'oss bars, and space's mounted on 
said bars for spacing said grating bars from 
each other. 

4. A shaking and screening apparatus in 
cluding a plurality of oscillatory frames, 
each including oscillatory end heinbers and 
a pair of cross bars connecting said end men 

sat opposite sides of the axes of oscilla 
tion thereof, grating bar's having hooked ex 
tensions for engaging said crossbars, some 
of said grating bars being connected with 

- 

sciilation of said fiames ind the remain 
rating bai's being connected with the ". . . . 

other crossbars, and U-shaped spacing mem 
bei's on said cross bars for spacing said grat 
ing bars from each other. 

5. A shaking and screening apparatus in 
cluding a plurality of oscillatory frames, 
each including oscillatory end members and 
a pair of cross bai's connecting said end men 
bers at opposite sides of the axis of oscilla 
tion thereof, grating bars supported on said 
crossbars, each grating bar having U-shaped 

ci'oss bars arranged at one side of the axes 

(C) 

O 

portions embracing three sides of each cross 
bar upon which it is supported, alternate 
grating bars being connected with one cross 
bar of each frame and the remaining grat i 2 5 

ing bars being connected with the other cross 0. 

bars, and U-s ped spacing members remov 
ably mounted on said cross bars, each mem 
ber embracing three sides of the crossbar on 
which it is mounted and including the face 
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not embraced by the grate bars mounted on 
that crossbar and spacing alternate grating 
ba's from each other. 

6. A shaking and screening apparatus in 
cluding side walls, a plurality of oscillatory 
frames, 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 crossbars are journaled, 
means arranged exterior to said side walls 
for journalling said oscillatory end members, 
and grating bars having slotted portions 
fitted over and removably supported on said 
cross bars, said grating ba's gripping said 
cross bars to prevent turning of the latter 
relatively to said grating bars, said alternate 
grating bars being connected with the cross 
bars arranged at one side of the centers of 
Oscillation of said frames, and the other grat 
ing bars being connected to the other cross 
bars. . . . 

7. A shaking and screening apparatus COll 
prising two pairs of disks, the disks of each 
pair being allined with one another and the 
pairs being spaced apart laterally, means for 
rotatably mounting each disk, ci'oss bars ex 
tending between and journalled eccentrical 
ly in the disks of each pair at opposite sides 
of the axes of rotation of Said disks, grating 
bars extending transversely of Said cross 
bars, each grating bar having depending por 
tions non-rotatably and removably interlock 
ing with a cross bar of each pair of disks 
whereby any bar may be separately removed 
from the cross bars independently of the 
others, one group of grating bars being con 
nected to one crossbar of each disk, the other 
group of grating bars being connected to the 
other crossbar, whereby when said disks 
are oscillated, said crossbars will cause alter 
nate rise and fall of the groups of grating 
bars, and means for oscillating said disks. 
8. A shaking and screening apparatus in 

cluding a plurality of oscillatory fraines, each 
frine including a lined oscillatoly enti inell 
bers and a pair of cross bai's connecting said 
a lined end members at opposite sides of the 
axis of oscillation thereof, said cross bars 
being journalled in the end members, grating 
bars extending transversely of the cross bars 
and between said frames, each grating bar 

s 5. 

60. 
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having depending portions slidably and non 
rotatably engaging a cross bar of each frame 
by the descent of said grating bars towards 
said cross bars, one group of Said grating bars 
being connected to one cross bar of each of 
said frames, the other group of grating ba's 
being connected to the other of said cross bars 
and interposed between the bars of said first 
mentioned group, and means for Oscillating 
said frames to cause alternate, Concomitant, 
opposite vertical movements of Said groups of 
grating bars. 

9. A shaking and Screening apparatus in 

1,707,251 

cluding a pair of osciliatory frames, each 
frame including Oscillating end disk meln 
bers and a pair of cross bars extending be 
tween and connecting said end member's at 
opposite sides of the axis of oscillation 
theireof, 'ollers on which saic disk member's 
are mounted for Oscillation, and grating bai's 
disposed at spaced apart intervals, one 
group of grating ba's extending between One 
crossbar of both frames, the other group of 
grating bai's extending between the other 
cross bars, whereby when said frames are 
Oscillated certain sections of the surface 
formed by said grate bars will rise while the 
remaining sections will fall conconitantly 
and altel'nate ii the rise and fall movements 
during successive Oscillations of said frillies. 

10. A shaking and Screening apparatus in 
cluding a plurality of oscillatory frames, each 
frame including oscillatory end membel's and 
a pair of cross bai's connecting said eind men 
bers at opposite sides of the axes of Oscilla 
tion thereof, said axes being arranged in an 
inclined plane, said cross bars being jour 
nallied in said end members and having non 
circuliar portions intermediate said members, 
grating bars extending jetween said fraine 
members over said cross bars and having de 
pending portions with lateral slots movable 
inio ei'aeed reisition with said non-circular 
interimediate portions of the cross 1): 's, with 
the open sides of the slots extending down 
said inclined plane, one group of Said grat 
ing bars being mounted on one cross bar of 
both frames, the other group of grating bars 
being nointed on the other cross bars of 
both frames, and means for oscillating said 
frames to cause alternate rising and falling 
of said sets of grating bars. 

11. A shaking and Screening apparatus in 
cluding a plurality of oscillatory francs, 
each frame including oscillatory end men 
bers and a pair of cross hai's connecting said 
end members at opposite sides of the axes of 
osciliation thereof, said axes being arranged 
in an inclined plane, said cross bai's being 
journalied in said end members and having 
non-circular portions intermediate said men 
bers grating bai's extending between said 
frame members ove' said cross bars and hav 
ing depending portions with lateral slots 
movable into embraced relation with said 
non-circular intermediate portions of the 
cross bars, with the open sides of the slots ex 
tending down said inclined plane, one group 
of said grating bars being mounted on one 
cross bar of both frames, the other group of 
grating bars being mounted on the other 
cross bars of both frames, means for oscil 
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 
are mounted thereon, for holding the latter 
in spaced Irelation 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 

cluding 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 

lo of grating bars extending between said 
frames and having depending portions en 
gageable with a crossbar of each frame, part 
of said grating bars being carried by one 
cross bar of both frames, the other grating 

5 

20 

2 5 

bars being carried by the other bai's of said 
frames, whereby said grating bars will be 
caused to alternately rise and fail upon oscil 
lation of said frames, part of said gratii 
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- and connecting said members for oscillations 
cluding a plurality of oscillatory frames, each 
including oscillatory end members and a pair 
of crossbars 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 

5. 

gageable with a crossbar of each frame, part 
of said grating bars being carried by one 
crossbar 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, 
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 lateral lim 
its of said screening device, whereby the ma 
terial being screened will not interfere with 
the bearings of Said frames or crossbars. 

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 a lined osciliatory 
frame members, crossbars extending between 
there with, interponent elements disposed be 
tween said screen and cross-bal's for trans 
ferring movement of the cross bai's to said 
screen, and means by which said frame mem 
bers may be oscillated. 

MILTON O. CEDERQUIST. 
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and a screening device disposed 
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