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first, to plomde a-screen for ore

“and facilitate its scr eening. ¢ wacit\'
“provide a sereen:for screcning ore and-othor
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No. 800,693,

Sﬁeciﬁc‘atior of Letters Patent.

Patented Oct. 3, 1905.

Apphc’ltlo'l ﬁh,d Decamber 28 1904, Serial No. 238,613,

‘ 10 ((JZ whony i ey conceri:
Be itknown that 1, Join A TRavron acitic

zen of the United States of America. rosiding
“in the city and county of Denverand State of

Colorado; have mvented certain new aiduse:
fu] ]mprovementQ in-Shaking - Sereens: and
1 do decldre the following to he a full, cloar,
and exact description of the inventi jon, such as
will enable others skilled in theart to which it
appertains to.make and use the same, refer:
“ence being had to the accompanyingdrawings;
-and to the figuresof reference mar ked ther eoN;

‘ whlch torm a part-of this specification:
My ‘invention relates ‘to improvemernts in:

sereens; and the objects of my invention.are,
“pulpand
othex material-having an undel\vash adapted
‘to prevent its clooomo and ‘to facilitate the
feed;second;to pzomde acombined. screen
;and: pan ‘uz(mued to:sereen: ores. and-othe

‘materials and to retoss the screened water ,md
ore-pulp up against the -under side of the
ssereemand througli®its meshes to wash ¢lean
third, to

‘material that operates with a ditterential ver-

- tical reciprocal - resilient inipingementagainst

“.;o“

T

line 2201 Fig. 1.

an abutmwent at the end of itsupwaid vertical
stroke and ‘that has: a.vertical ‘rocking liori:
zontal lecipnocd movement that moves-the
screen. in' alternately: opposité directions to
the.alterndate: vertical rocking movements of
said sereen and: with.a chﬂemntml horizontal
moyvement; fourth; to provide a screen Irigv -
ng a bOdll\' ad]usmblc resilicnt vertical ve-

‘cmxoca,l bumpmu movement and a:hor 1/()111,(11

“sectional view on.line 5 5 of Fig. 1.
.1 a contracted- perspective view of the metal
- frame which supports the sereen-frame.
LT s

; \‘ertic;ﬂ sectional view on the line 8 3
F1eo Thig.

of Fig.
4is an end view of the feed end of
the screen.. Tig. 5 isa longitudinal vertical

Fig. 6

Fig.

a- view. illustrating the- operation. of

- the buniping mechanism which actuates the
“sercen-holding casing and the'screen and pan,
sand Fig, 8isalongitudinal sectional view illus-
o trating a modilied form of screen-pan.

cand. 27and 3

Similar numerals of reference referto simi-
lar parts throughout the several views.

lx’eférring to the drawings, the numerals'1
and 4 desmnate a rectangular
frame wlnch I term the ¢ supporcmg-tlame”
of -my nachine, the numerals 1 and 2 desig-
nating suitable = sized side rails, which are
preferably: made of wood; and the numerals
3and 4 the cross end picees, which-are also
preferably made of wood and are secured to
the side rails by bolts 5 or by other suitable
means.  To the side rails'1.and 2 of the sup-

porting-frame I secure four brackets 7, 8, 9,

and:10.. - The brackets 7and 8 are placed op-
posite eachoother, as._are also the brackets 9
and. 10, and at.a distance apart.to support be-
tween-them at predetermined points.adjacent
to its ends. a screen-supporting frame 11.
These brackets are bolted to the side rails of
the supporting-frame by bolts 12. I prefer-

i ablynimke these brackets in substantially the
Cformeiof - aZ and secure the vertical and the

reciprocal movement arranged to codperate
with the said vertical bumping movemens to -
tossithe. ore-pulp ahead on the screciand run..

in the direction ofits fecd; lifth;to providea
resiliently-suspended screen and a codperating
seéreenings-catching pan provided with a ver-

tically-impinging bumpu cradle -nmiovement;

combined swith 'a’ cooperating hoxlzontall\-

differentialmovement tliat \v(lshe\ cleans; dis-
solves, disseminates;and faci ]ltdt(‘S the perfect.

screening of ore-pulp and otheér material. I

-attain these objects by the mechanism illus-
trated -in the accommnvmo (11(1\\11105, in:
“which—

S Figure 118 a:plan view of my,improved
screen ‘and attachments, showing the same
mounted upon a sulmblo <upp01tnw—rlamt‘

CFig 24s'a transverse sectional view through

the screenand supporting-frame, taken on the
TFig. 3 is a longitudinal

lowér horizontal arms to the side rails. ~ The
toprarm of these Z-shaped brackets terminates
at its end in a pair of depending semicircular
lugs that are spaced-at.a short distance apart
and:-form adepending yoke 13 on eaclibracket.
I pwvotally secure to the yoke 13.of each
bracket one end of four links 14, preferably
by four pins 15, which are secured in the
yokes: by split pins 16. - Kach of these four
links depends normally vertically downward
from its yoke at the end of the bracket, and
at their lower ends they are pivotally secared
to-ong end of four other links 17 and -to two

fyokes 18, formed in the end of two connect-

ing-rods 19. The yokes 18 straddle both of
the links of the brackets 7 and 8; and the ends
of thesetwo links and the yokes are pivotally

" connected together, preferably by pins. 20,

which® ave provided with - heads that are

: countersunk into one side of the yokes, while

the-opposite ends of the pins are provided
with-split pins 21. . The opposite ends of the
four links 17 are pivotally secured between

6o
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‘upwardly - projecting lugs 23 by pins 25.

10

These lags are tormed on top of four bed- |

plates 26, which support the screcn=support-

. ing frame. These lugs project upward from

the central portion of-the-bed-plates, which
extend-a suflieient “distance.on. each side of
the lugs to form shelf. portions on-each side
of them. = Upon the inner shelf of cach pair
of these bed-plates I-place angléd irons 28
and 29, that have arms of unequal width,
placing them on the plates with. their widest

. arms standing vertically and dgainst the ad-

'S

jacent lugs, to which I secure them by the
pins 25, which, pass through the angle-irons
and are countersunk flush with the side.of the
angle-irons. - The pins are secured to the lugs
by split pins 27, which are placed- through

- the ends: of 'the: pins; which’project-beyond

20

“the lugs:

By reference. to the: cross - sec-
tions; Figs. 2 and 4, it will be scen that these
bed - plates 26 ‘are suspended by the links
(eightlinks) from theend of the fourbrackets
7.8,9, and 10, that are fastened to the opposite

~side rails'1 and 2, and on'these bed-plates the

25

39

angle-irons 28 and 29 are placed opposite each
other,  these bed-plates-and “the angle-irons

forming a casing in which the screen 30 is
placed. The ends of these angle-irons 28 and.
.99 are connected together by smaller angle-

irons 31 and 32; onearm-of eachof:which:ex-

tends under the horizontal arms of .the angles

“Hrons 28 and 29, and otherarmsare bentaround

35

against the outer sides of the vertical arms of

‘the side anglesiand are riveted to them, as

shown in Fig. 6. These side and end angle-
irons form cooperatively a square casing for
‘the sereen 30; which casing is'suspended: by

“ithereight links from the four hrackets of the

45
ti the top avniof each bracket I form apertures

side timbers. - One of the important features
of my invention-is, however, that:this screen-

‘supporting casing shall be under a constant

upward ;pressure against ‘the links and the

‘brackets instead: of -hanging-of:théir weight

trom them.  Laccomplish this feature of my
invention:in the following manner: ‘Through

33, through each of which a'rod 34 hangs

“loosely and vertically.= These rods are sup-

‘50‘

ported: by nuts 35, :that arve threaded: to the
ends of the rods, and-washers 36 surround the
rods below thenuts and rest on:springs 37,
one end. of “which résts.on the tops.-of the
brackets; and the:washers rest on the opposite

“ends. In the lower end of these rods cyes are

55

formed that are connected to eyebolts 38, that
are secured: to the bed-plates.: ‘The nutsat

the topsofthe reds are serewed down to com-
~ press the springs enoughto continuously hold

60

the ‘entire screen-supporting casing under an
upward expansive spring-pressure sufficient
to, canse them. to assist or act in conjunction

Cawithi the dinks to raise-the sereei against its

65

“hereinatter.

bhumpers, as will “be explained imore fully
‘Each pairof links that connect
the screen-supporting frame to:the brackets

berexplained hereinafter.

800,693

forms a toggle-joint, and I connect the center
of each toggleon cach sideof thescereen-frame
to connecting-rods 19, which onone end are
pivotally secared to the pins 20 and to the
links 14 and 17, as above described.. The op-
posite end of these connecting-rods are pivot-

~ally connected, respectively,to the upper ends

of two rock-arms 39 by pins 40.. The upper
onds of these arms are secured to a rock-shatt
41, that is mounted in boxes 42, which are
secnred on the side timbers Land 2. The links
of the brackets 9 and 10 are pivotally con-
nected by pins 43 in slots that are formed
centrally through the connecting-rods. These

_connecting-rods are made of three pieces each

45,-46, and 18.  The pieces 45 are links that
form one end of the connecting-rods, and they
are pivotally connected at one end to the rock-
arms39. Theopposite endsof these links are
pivotally connected to yokes46*, formed on the

‘ends of the pieces 46 of the connecting-rods.

The two pieces of the connecting-rods 46 and
18 are connected together by longitudinally-
adjustable couplings  which comprise the
threaded rods 19, the rear ends of which
screw into threaded holes that are formed in
the free ends of the pieces 46, and their oppo-
site: ends thread into threaded holes that are
formed in. the ends of the frée ends of the
pieces 18. The rods 19 are each provided
with two nuts 51, which screw-up against the
ends-of the pieces 46 and 18 and lock them to
the: threaded  rods  in- adjusted’ positions.
These adjustable connections permit the rela-
tive distances between the links to be adjust-
ed to permit both sets of links to depend ver-
tically should the distances between the brack-
ets vary in the construction of a number of

these screens, while the links: make: jointed

connections between the connecting-rods and
the arms that permit independent movement
ofeach. - The rock-arms 39 receive their os-
cillating motion from an eccentric 52 and an
eccentric-rod 53, the eccentric being secured
to a shaft 54, that is journaled in boxes 55,
that are secured.to the under side of the side
timbers 1 and 2.© The free end ot the rod 53
is provided with a thread and with nuts 56
and 57 at opposite ends of the thread. Col-
lars 58 and 59 are placed against the nuts.
Tlie free end of the eccentric-rod extends
loosely through an arm 60, that is secured to
the rock-shaft 41 and is held normally cen-
trally Letween the nuts and collars by two
coiled springs 61 and 62, which are placed on
the rod between the collars and the opposite
sides of the arm, against which they are held
under-an equal and suitable expansive pres-
sure to operate the links as desired, as will

To the shaft 54 I secure a:cam 56", - This
cam is adapted as it is rotated -with the shaft
to engage the end of a buffer-block 56*, that

forms a part of a yoke 37*, one end of which.

is connected to the rear end of a connecting-
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rod 57", the opposite end of which rod-is.con-
nected loosely by means of avyiclding connee-
tion to a-clip 597, that is bolted Hinany con-
venient manner to the middle poxtl(m of a
channel-bar 59, that is secured to. the.under
side of the screen-holder. - This channel=bar
Jsocated centrally of: the width of the sereen
andis bolted at one end: tuthe angle-hiai-31
and. at: its-opposite end .to the.angle-bar 39
The yiclding connection: of - the connccting-
rod 57" with the clip 59" is formed by pass-
ing the forward end of the conncctiug-md
through-a hole in:the depending ‘end  of ‘the
clip; rubber blocks 59 being placed upon the
rod;-oneon each side of the depending end of
the'clip, which blocks ‘are held “against the
clip.by nuts; as shown: I'he connecting=rod
is provided with a tarnbuckle 59", by which
the length of the rod may beadjusted tomeet
conditions.  The opposite end of th(, yoke is
connected to one end of a.rod o( ‘which
passes Joosely ‘through a tube 57" tlmL ex-
tends through the end piece 4 of the suppout-
m(r-ha.me This tube has anintegral collar
57" adjacent to one end, which abuts against
the timber 4,-and its opposite end is threaded
and a washer 577
the timber. A nutisthen securedag: ainst the
~washer, thus'securely holding the tube. ~ The
opposite orouter end of the rod 57%isthread-
ed;andanut 57 issecured thercon.and acoiled
spring’577:1s placed on the rod.between the
nut.and. the end: tiraber 4: - A collar 57 s
screwed upon the forwm'd end-of the tube 57",
and a coiled spring 57 is- placed -on-the rod
between the collar 575 and ‘the yoke.: Lhus
as the cam aG”rotates against the butfer-block
562 the yoke 57 is moved rearward; carrying
swith it the connectmo “rod 57" and the scr cen,
_the spring 57" bemo compxessed theleby bhe-
‘tween the collar 57 and the end of the yoke;
and:when-the eam passes the-butfer-block the
yoke:and the connecting-rod .and screen are
thrown violently forward, causing the water
and ore-pulp which has been tossed ‘into-the
air bythe vertical impactof the screen against
its:buffers:to fall back onto. the screenalittle
‘nearer;its discharge end than the point from
which it:was tossed, asavill be explained more
-fully hereinatter. - "The spring 57’ at the rear
: ;end of the connecting-rod 57" will cushion the
impact ot the screen at the limit.of its-for-
Jvard shrow. Upon one end.of the :shaft 54
1 power-réceiving pulley is:secured,; an idle
pulley being mounted adjacent thereto.
‘ A(]Jacent to eacli corner of ‘the screen-sup-
“porting casing and to the outside of the angle-
-LONs 98 and 29 I sccure four short vertical
wms:or buffer-standards:61 by bolts: 62;
:op-of each of which extends over and is set
nto 4 notch formed in'the top of-the angle-
cvons..t: The tops of these I cover:with.oneor
nore. thicknesses of leather. whiclyis suitably
secured to opposite sides of the standards, and
‘0 the side rails opposite each of these four

is 'slipped ‘thereon against:

the: |

3

standards T secure four Z=shaped angle-irons
63, the top of each of whieh extends direetly
over thetop of -the bufler-standard adjacent
toie. - Through the top of each bracket I in-
sertadjostable serews 634, which T term ‘“ad-
Justable bufler-screws.” . I place these screws
miposition to stand dirvectly over:the buffer-
blocks. . The lower énds of these adjustable
bhutter<screws are provided with heads, and
their upper ends ave provided with check-
nuts 66, which are threaded to the screws on
top.of the brackets to lock the screws in ad-
Justed positions.  These buffer-blocksaremade
wider than the heads of. the screws trans-
versely of the longitudinal movement of the
sereen-frame;,and they aremade enough longer
than.-the length of the adjustable :bumper-
screws in order-that the buffer-blocks may
strike them at the opposite ends of the hori-
zontal:reciproeating stroke of thescreen-cas-
g and screen.

The screen 30 comprises ‘a screen-support-
ing sash which fits loosely: into and rests on
the lower arms of the angle-irons 28, 29,:31,
and- 32 of the screen-supporting casing. . The
sash consists of double or two-part sash, which
comprises the upper-sash 67 and- the lower
sash 67%.  The screen-30 is supported by the
upper sash 67, and the lower sash 67* supports
apan 67% - The top sash is adapted to sup-
port wire sereen-cloth of any size mesh from
the coarsest to the finest mesh practical for
screening material.

In screening ores for subsequent treatment
torecovertheir values by theseveral processes
In-use screensvarying from twenty to eighty
mesh-are nost generally employed. - Screens
of this fineness.when supported by openframe-
work “invariably sag under the continual
weight of ore‘under rapid agitation, or when
the fine sereens. are supported by a’ coarse-
mesh:sereen the bends in the wire- of the
coarse-mesh screen will cut out or wear away
the finer screen-covering, and I have found
in practicethat it is necessary to more cvenly
support theentire body ot the sereen toavoid
ifs breaking and enable it to wear evenly un-
til ‘worn out by the ore. 1 carry out this fea-
ture.of ‘my invention in the followm(r man-
ner: "The top-sash is provided with cross-
braces 67, and transversely across the braces
and the top surface of the top sash I place a
plurality of small wires, preferably spacing
them several inches apart-across the frame
and «drawing them tight, securing them by
any suitable means to the sash. - Over these
wiresand the cross-braces 1 place a sereen of

“wires-or: of slotted sheet metal, preferably

securing thescreen to the sash by tacks, nails,
ot serews.” The screen then rests directly on
the wires and cross-braces and is.supported
by them substantially evenly throughout its
entire ‘surface and is efféctually prevented
from: sagging enough to crack and brealc it.
The lower or bottom sash 67* is of. exactly
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“charge=spouts 677, which extend across the

13

: _on the surface of the pan, which throngh the

20

through the screen for the purpose of wash-
" ing, cleaning, and disintegrating any talcy

i
30

~ wholly across the pan orarranged inany pre-

 40

45

_justable screws 70 at one of their ends and the

60

“‘65

4

LOT SCrews:

‘surface of the pan. "These corrugations may

- orsquare, irregular; or-X-shaped--and they
~aie made: tolproject high enough above the

.~ ing by means of two removable sidestrips 68
56

the'same size as the upper sash and is placed
directly below.it. = This bottom sashsupports |
the pan 67" just below the screen;, that extends
entirely across the top surface of the lower
sash and is secured tosit at its edgesby nails
This pan alsoextends directly un-
dér theentire surface of the screen-and vests
on eross- braces whicl forny apart ot the
sash: At the discharee end of the pan, along
thie side of the rear énd of the sash, - I-form-dis-

breadth of the séreen. T formacross thesur-
face of the pan a series of - water or ore-pulp
bafile-bars 679, arranging. them at vight, an-
gles to the How of the water on the pan below
the screen-surface and also to form abutments

medium of the reciprocating and:-versically-
swinging movement of the screen will toss the
water as it flows against the batHe-bars up

material of sand or ore sticking in the meshes
of the screen-cloth and also to assist in disin-
tegrating any lumps of material passing over
the screen and to irrigate, wash; and dissemi-
nate the ore passing oversaid screen. : In ob-
taining this result I may employ the batfe-
bars as described abovey or-1 may form in
the body of the pan a series of upwardly-ex-
tending corrugations 67" at suitable intervals
apart in the length of the pan.  These cor-
rugations preferably extend at right angles
to:the flow of-the. ore-pulp across the:ipan.
My invention conteinplates the arrangement
of these bafile corrugations or barsat any de-
sired angle and extending either partially or

determined zigzag or stepped order-on. the

also be of any desired shape—such asconcaved

level surface of the pan to'cause-the water
that is flowing through the screen to be tossed
up against and through the meshes of the
sereen:’” ‘ :

I secure thé séreen and its sash in-the cas-

and 69, which are preferably made of “wood.
These strips are clamped down.on top of the
sereen and sash at its oppositesides by the ad-

swinging bolts 71 at their opposite ends.. The
adjustable screws 70 are thréadedly secured
in the top of angle-irons 72, that are secuved
totheside of the end angle-iron31.  Thetops
of theseserewsate adapted to receiveawrench,
and the screws are turned against the ends of
the ‘strips; which are simply slipped under
them, and they arve clamped down against the
sereen and sash.. The opposite ends of the
Sereen-clamping strips are hiturcated ‘to form
a yolke; and the swinging bolts 71 are pivot-

ally connected to a clip 72, that is sécured to

800,693 .- k

the end angle-iron 82.  These bolts swing up
into the slots of the yokes, and their nutsare
turned to clamp the strips and the screen and
sash to:the casing.

A feed-hopper 73, which Tillustrate in Figs.
9and 3 only, is arranged in operative rela-
tion to the feed end of the screen. . This feed-
hopper may be of any suitable form or con-
struction that is adapted to feed the oreevenly
and regularly onto the entire width of the end
ot thescreen. Lhis hopper is outlined in dot-
ted lines in Fig. 2 and is shown partially
broken away in Fig. 3. It is set between the
side clamps of the screen and is supported far
enough above it to allow the screen operative
movement by rods 74, which extend to and
are secured to the side rails 1 and 2. In the
practical operation of my improved screen it
is set'at a downward inclination that will per-
mit the ore to flow from the hopper onto the
screen and move over its surface toward its
discharge end only as fast as the fines that are
in the ore will settle out of the ore and sift
through the screen. In general mill practice
several screens may be arranged in tandem
order, the screens ranging from a coarse to a
very fine mesh, the coarsest screen being first
in order, so that the second may screen the
tailings from the first and the third the tail-
ings from the second, and so on.

The operation of my improved screen is as

follows: Power being applied to the shaft 54

the cam imparts a differential horizontal re-
silient reciprocating movement to the screen-

o

casing and the screen and sash as the casing :

is suspended by the toggle-links from the
brackets 7, 8, 9, and 10. A differential ver-
tical resilient movement is also imparted by
the eccentric 52 and itsrod 53 to the rock-arm
60, which imparts an oscillating motion to the
rock-shaft 41, which in turn imparts, through
the medium of the rock-arms 39, a reciprocat-
ing motion to the connecting-rods 19, and the
connecting-rods, owing to their being connect-
ed to the links which lift the screen against
the bumpers and impart a vertical reciprocat-
ing cradle-like movement to the screen which,
talken in connection with the.compensating
springs 61 and 62.and the rock-arm 60 on the
connecting-rod 53:of the eccentric 52, acts as
follows: The adjustable bumper-screws: are
set to give any desired practical vertical
movement to the screen, and assuming that a
moderately-violent vertical stroke is- desired
the adjustable bumper-screws are set, so that
the humper-blocks will strike the heads of the
screen before the connecting-rods and the tog-
gle-links have made their full stroke; but as
the connecting-rod 53 of the eccentric must
make its full stroke the difference in the
strokos is compensated, and each is allowed to

work independent of the other by means of

the springs 61 and 62, which are compressed
against the opposite sides of the rock-arm 60

by the full strokes of the connecting-rod 53
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during its réciprocal - movements... These re-

ceiprocal=movcinent-compensatingspringsalso
“operateinconjunction withtheverticalspring-

rods 34 todmpart a’ quick vertical throw or
toss to the screen against the I»umpm -3Crews
as they pass-thetr vertical cent ers, thelraes
tion in: this respect being as follows:
ing that thie connecting=rods 19 and-the links

Ad-and) 1T ard standmesat the engd “of their

backward :and upward s{,ml\ ssoas shown in
Ty asthe decentric-rod 53 movesTorward
in the direction of the arvow: 80 thegpring 62

~pushes against the rock-nrm 60 and pushes it

s

220

“ahead ot 1t sand this Tock-arn - through the

meditim of the rock-arms 3 androck-shatt 41
moves the connectingtrods 193 and the links 14
and 17 also i the direction of:the-arrow 81;

~but as the links and the cranksariistand at an
Cangle towdrd: the: divection in-which - the-ec-

centric-rod is pushing they start: slower-and

“moveslower than the eecentric-rod is moving,

25

which causes the rock-arin 60 to resist-the

‘push-of the. spring 62 and to.compress it-be-

twween-itself and the eollar 57, while the ten-
sion of-the spring 61:-on-the opposite side of
the rock-arm 60.is relaxed... The compression

~of thie spring 62 takes place quickly; as:the ec-

30
e Consequently

) 3‘5‘

centric—l'od, rock-arms, and the connecting-

rods:make from:one hundred-and- lifty. to two

hundred and fitty reciprocations per minute.
the compression may bhe said
to:be pmctlcaﬂ\' instantancoussand:this com-

“pression continues until the links. pass their

vertical conters: - The links are also agsisted

‘to resist the forward push of the compensat-
‘ 1

ing:springs 62 against: the. rock=arm 60- by

. the upward expansive tension of the vertical
~rods 34, the-springs 37 of-which -exert a’con-

40

Q‘llnks when moving from the position shown:

cstant upward pressure

avainst-the downiward
and forward-movement of the links,; as the

1n-Figi 7 move, the screen’ 30 -down and com-
press “the spring 37 on the vertical.rods; hut

i when the linKs: pass theiv vertical centers and
45

swingup tothelimit of the'ateof their swing-

ing movement as defined by their uuhushom‘

S thc pivoted connection to the brackets 7, 8.:9;

‘;56‘

cand 10, they resilientlyjerk the'sereen up un-
til its bumpu -blocl\q strike the-adjustable

bumper-screws.: Consequently when,  the

connecting-rods: 19 move the links forward

~the links fO‘l ce the screen downward against

55

[ center 3

‘60

the resistance of  the “resilicnt: pressure. of

the vertical spring-rods ‘34, which resistance

fmthcl tends to compress ‘the conipensat-
ing spring 61. - The resistance: conscquently
increases -untilthe links pass theirvertical
when the fresistance: s instant]y re-
lieved, - whichi causes the ‘compréssed’ com-
pensating spring to violently expand against
she rock-arny60, causing it and-the vock-aring
39 and connuctmo vods 14 and the links 14

and 17 to jumyp violently forward in the for-

ward-upstroke cofthe links; which are also
thxo“ n up by - the 1pavard (‘\pdll&l\ spxm«r

Assum-

S

37 of the vertical rods 34. This quick up-
ward. movement of the links as they pass
their vertical centers throws the sereenbodily
upward: until the humper-blocks strike vio-
lently against the adjustable bumper-screws.
If the bumpers: are set so that the bumper-
hlocks: strike the:bumper-serews before the

ilinks complete their full stroke, the links

and-the connecting-rods stop also when the
bumpers strike, but theeccentricsrod 53 con-
tinues to the tull limit of - its. stroke by com-
pressing the 'spring 61, as - abové described.
Thus these springs 61 and 62 form a compen-
sating yielding cushion for the variable verti-
cal reciprocating strokes of the bumpers and
the fixed stroke of the connecting-rod 53 by
which the vertieal reeiprocal movement of
the-screen is effected.  When the compensat-
ihg rods follow in the same manner and the
compensating spring 62 on the opposite side
of.the rock-arm -is compressed as the links
move. down and backward to’ their vertical
centers, they compress the springs 37 of the
vertical rods, and the instant the links pass
threir centers they and the screen spring up,
causing the screen-bumpers to again strike
theadjustable bumper-screws.. Consequently

.the screen receives two vertical ‘bumps at

each full stroke of:the eccentric and the con-
nectinig-rods. - The motions of the links, con-
nécting-rods, the vertical spring-rods, and
tlic compensating springs, however; do not
alone give to the screen its entire operative
movement.. -Thevesilient reciprocating com-

‘pensating throw movement-of the- yoke and

its connecting-rod moves. the. screen with an
cven movement in the direction of the flow of
the ore-pulp across the screen, and then jerks
or.throws the screen with a sudden resilient
movement in the opposite  direction to the
direction of the flow of the ore-pulp. The
slow even movement imparted to the screen
by the cam and yoke takes place at the same
time the screen is swinging to and fro under

theactionof the connecting-rods; toggle-links,

and rock-shaft; but-the quick throw of the
screen by thespring 57" takes place at the mo-
ment:-thecany slips oft the abutment 56* and at
the instant the-screen is swungup against its
humpers by the toggles and its vertical lift-
ing-spring ‘37, The swinging- movement of
tho togele-links and the vertical impinge-
ment.of the screen by the springs 37 against
the bumpers tosses the ore-pulp ﬂowmg over
thesereen into the air-and causes the ore-pulp

to fall.on'the screen ahead of the place where it

was tossed into the air, as the sereenis thrown
haclkeunderit while it is in theair. Thesame
action takes place on the pan, and the screened
ore-pulp, which is thrown against the baffle-
bars by the swinging movement of the screen

due to the toggle-links, is tossed into the air

when the sereen strikes its:bumpers, and the
sereen is jerlked or thrown back under the
screened ore-pulp, causing it to shoot in short
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reverse direction: to. the
movement of-thelinks inorder to reciprocate
the sereen in a substantially vertical plane.

e

cxrcuhw loom from-each )qfﬁe bu‘ up against
and through the meshes of the screen above,

“as:the pan ispositioned just farenough below
+the:sereen to enable the momaentum- of the

sereen to-accomplish this and causing the ove-

pulp to fall:back onto the pan fthe‘\d of the
baftle-bar: it was: tossed. up, from.

I prefer-
%bly reciprocatethe seicenhorizontally in the
veérticalisswinging

Thus: wlien: the conneeting- vods and links are

Limoving in the direction of the arrow, and the

. Sereen undel the action ot the cam which is
‘secm*ed centrally upon the shaft 54 is mov-

ing in‘the direction of the arrow and is push-

“-ing against: the upward-ditt of the links atter

. ithey:pass-their vertical centers an
avard; the resultiis that the backward hori-

20 zontal. movemeant -of the: scréen s pushino

and-moveup:

against:the onward upward ‘straight move-

ment of the sereen due to the upward swing

30
35
o

‘comprising 4 sash, independent supporting-

45

‘in a substantially vertical plane:

of the links, which naturally lifts the screen
_upward to one side of its vertical alinement.
Consequently the result of - these coanter

movementsisto liftand reciprocate the screen
This com-
pound vertical and horizontal movement gives
to-the screensan intensity of vibrating motion
in the directions best - adapted to fkeep every

particle of “ore in“intense ‘live motion, which

eﬁ'ectualh siftsthe finer particlesof tho oranu-
lated ore from the coarser particles and pre-
vents clogging, thus enabling the screen to be
worled to its fullest capacity.

"Having described my invention, what I
claim:as new, and desire to secure by Letters

‘Patent is—

1. dna slnl\nm—screen, a'screen- Quppmt

wires secured tightly acrosssaid sash, a screen

Jaid:on. top of sald supporting-wires and se-

cured to:said sashja second sash. .a pan. se-
curéd to said second sash beneath said screen,
aplarality of projecting bafile-bars formed on

-the top surface of said pan, and.arranged in

<predetermined’ order and arrangement, and

T
©oneof sald:irods and said-screenand. pan for

55
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meansincluding thecam, the yoke, the spring-
controlled rods, the abutment and:the spring=-
compensating connection between one end of

impartingareciprocatingjerkor throw move-
ment to said seroen and pan-that will . cause

thebatHe:barsto throw the water behind them

up -against and: through: the méshes: of -said

'screen; substantially as described. -

2. In a shaking:screen, the combination

with a pair of sashes, a pan clamped between
- said sashes; a screen upon the uppet sash‘
above said pan and. means for chmpmo gaid

screen upon sald sash; of the cam and spring-

65

operited reeiprocating device secured cen-
trally beneith said sashes;: butfersadjacentto
the corners of said screen; and adjustable

»stops, above md n thc pdtll oi said bufers,

800,693

3: Tn a shaking-screen, a pair of sashes; a
panclamped between said sashes; cross-braces
extending lengthwisc of said upper- sashs a
plur f111t.v of wiresextending acrosssaid braces;

a-screen supported . on said wires; means tor

clamping said sereen to said upper sash, and
a cam andspring-operated device for operat-

dng-said sereen.

4:-In a shaking-sercen, the combination. of
a supporting - sash. having a bed of “wires
stietched across it; asereen secured to said sash

and resting on said bed of:wires, with a sash

proyvided with cross-braces arranged to regis-
terwith said screen sash, and adapted to fit
under. it, a pan secured on said sash and braces

and:having bars or raised projections on its

surface abt predetermined distances apart, a
feed -hopper -at one end of sald séreen and
means- for
screen .and pan, substantially as:described.

5. In-ashaking-sereen, a combined-scereen
and a screenings-catching: pan, comprising a

‘double supporting - sash separated into two

parts, a screen secured to the top part, a pan

‘secured.tothe lower part, bate-barsarranged
across said pan at right angles to the flow. of

the screenings:material, means for operatively
supporting said-combined screen- and pan,
and means ihcluding a rod connected: at one
end: to said screen for imparting a spring
throw or jerking movement to said combined
screen-and pan inone direction of their shak-
ing movement, whercby the water flowing
through said screen onto said pan isthrown up
against the bottom of said sereen and through
its meshes, substantially as described.

8. Inashaking-screen,the combination with
the sereen, and its supporting-frame, of means
for imparting to sald screen a var iable-speed

‘reciprocal Strol\e comprising a cam rotatably

monnted mdmcent to saidscreen; a yoke-shaped

-casting  surrounding said cam, having - a
‘bumper-head arranged to be engaged by said

cam; a. tube secured in the rear of the sup-
porting-frame, an adjustable collar on.the for-
ward end of sald tube, a rod secured. at one

‘end tosaid yokeand extending loosely through

and:beyond said tube, a-nut on the outer end
of said rod, a spring on said rod between said
nutand said supporting-frame, a coiled spring
onsaid rod betweensaid adjustable collar and

ssald yoke, a rod connected at one end to the

opposite end of said yoke, provided with a
turnbuckle ¢onnection between' its ends and
having its opposite end . provided with oppo-
sitely-arranged adjustable buffers and means
for attaching said shaking-screen to-said rod
between said buffers,- substantially as de-
seribed,

7:+In an inclined shaking-screen, the com-
bination of’ an  operatively-supported screen
provided with a supporting-bed of ‘parallel-
arranged wires for supporting said screen
throughout its surface, & screenings-catching

pan positioned below said sereen,and arranged

discharging material” from said
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- to be reciprocated with said sereen, a plural-

ity of raised projectionson thesuiface ot said
pan-arranged inany prédetermined-order and
direction, a discharge-spout at the discharge

end of said panwith a power-operated recip-

rocating device arranged and adapted to in-

parta spring-actuated-impulse. throw-strolke
1in the direction of the flow of material over

said screen and pan, and comprising: a:rod

provided with a yoke portion, a ciun arranged
{0 move said rod in one direction of1ts re-
ciprocal movement,an abutment, aspringar-

ranged o throw said rod in the opposite di-

rection of its reciprocal movement; w clip de-

pending from said screen and pan, a threaded

7

said rod extending loosely
through said clip; a nut on each side of said
clip on said rod; a vesilient bufler on each
side ot said clip between eachnut and the ad-
lacent side of said clip, whereby a spring
compensating connection is made between said
reciprocating rod and said screen, and pan,
and means for rotating said cam, substansially
as«described:

Intestimony whereof I affiix my sighature in
presence of two withesses.
JOHN A. TRAYLOR.

end on one end of

Witnesses:’
(+. SarauNr Entiorr,
Biesstiz Troaresox.
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