‘No. 814,950, PATENTED MAR, 18, 1906,

- NV.HMs
VIBRATING SOREEN,

- APPLIOATION FILED DR 5, 1904,

. 4 SHEETS—SHEET 1.




PATENTED MAR. 13, 1906,

| N V. FITTS.

~ VIBRATING SCREEN.
. APPLIOATION FILED DEO. 5, 1904,

No. 814,959.

|

- 4 SHEETS—SHEET 2.




No. 814,952, PATENTED MAR. 13, 1906.

N. V. FITTS.
VIBRATING SCREEN.
~ APPLIOATION FILED DEC. 5, 1904.

- 4 SHEETS—SHEET 3.

% |

h
N

.- _aﬂ'mw*td_ ‘



o  PATENTED MAR. 13, 1906,
-~ N.V.FITTS. D
. VIBRATING SCREEN.

APPLICATION FILED DEG. 5, 1904, -

. 4 SHEETS—SHEET 4

D |
Wy R
AN

974
{MARRAAN

O]



e S Apphoetlou ﬁledDeeember 5, 1904 Serml No 235,465

' To a,ZZ whom tt ma, j concern "

20

~ inasmuch as it

- dated Sep tember 8,

T ..tlou of my: 1mproved construction. _
o isaside elevation of the same 111uetretmg the;
.~ arrangement of a number of the screening
~ mechanisms one above another, whereby the
material which passes through the: mesh of-
© . . onescreen is pessed to another screen of dif- |
. ferent mesh, and so on eoeordmg to the num-
- ber of gredee ‘sizes,. or - classifi _
© - -which it is necessary.or desirable to dwrde or
L separate the material under treatment. = Fig.
. 3isa top plan view of the screen meoha,msm!zi
e 'ehowu on a lerger scale than in Flge 1 and 2.
- Fig. 4is a side elevetlon of the constuction
shown in Fic.
.- epprommateﬁy on the. liné. 5 5, Fig. 3, Vlewed-i |

UNITED STATES PATENT OFFICE.

IRON W’ORKS C‘OMPANY OF DENVER (JOLORADO

VIBHATlNG SOHEEN.__,____ o

Specmcetmn of Letters Paﬂ:ent

‘Be it known that I, NORMAN V FITTS a

- .oltlzeu of the United States residing in. the.g

~ city and county of Denver end State of Colo-:
5 rado, have invented certain new and useful
o Ime rovements in Vibrating | Screens;and I do:
IR declere the following to be a full, oleer and
" exact description of the mventlon such as:

-+ will enable others skilled in the art’ to Whlohf* |
10 it appertains to make and use the same, ref-'| =
- erence being had to the accompanying drew—__
ings, and to the figures of reference marked |
thereon Whlch form a pert of thlS spe01 .
tion. . C |
My mveutlon reletes to 1mprovements in
- Vlbretmg-screeu mechanism. adapted for use
.+ in sizing and classifying pulverized ore and
" other material where the necessity for a clas-
~  sifying, grading; or screening function exists.
; TIt'is well known that ‘a thorough classifi
~ tionof pulverlzed oreisexceedingly desirable, |
e greatly facilitates the subee—.'_ﬁ
- quent treetmeut of the ore for the purpose of;.
- ..recovermg its metallic values.
-~ My present invention: reletee to the olees_f. _
-of devices set forth in Patent No. 738,485,
S 1903, and- mcludee cer- |
© . tain novel features of construotlon and func- | i
. . tion whereby results are obtained superior
. 3o to those poesuble in the construction covered.
- by-the aforesaid patent, all of which will be
EL '-1'{u11y understood by reference to the accom-
. panying drawings,in whwh 1s 111ustreted an.
Lo 'embodlmeut thereof A SR
In the drawings, Flcrure 1isa front eleve— ﬁ-

Fig. 2

"Tig.

518

o ",; : - Inthe direction of the arrow. -Fig. 6 1S & sec-
~ tion taken on the line 6 7, Flg 3, looking to--
'-.'.--='z_-*:-_werd the rlght

._-:ﬁeem—wheel

-said pipe.-

_0_3."'

ple cem—whee]s

| suitable bars 14 and 15.
f'e,ud 15, teken collectively

ca-.|

| 'Sfreme

‘pieces 12 by bolts 17.

in contact with the side bars 17. B
‘above the mesh material and engaging the . -
‘same on oppomte sides are bere 19, whichare "~ ..
‘removable by loosening thumb nuts 20,
‘whereby. the screen proper may be, removedv
eud another substituted when desired. R
~ To the upper SllI'f&CG of the frame-bars 10 R
are aftached wearing-plates 21, which are. -~
2 | held in_place by bolts 22, peesmg through- -~ = =~
“slots formed in the pletes whereby the lat- go. . -
ter are ed]uste,ble for the purpose of varying ...
_the action of the multlple oam—wheele whlohg e
-._enge,ge the said plates. . S
To the lower surface of the bere 10 of the -
‘screen-frame ate attached springs 23, located g5 -
~on opposite sides and composed of upper and .
lower members 24 and 25,.connected at their R
extremities, as shown - et 26. B
“members of these sprmgs are secured to the . -
‘bars 10" by bolts 27, while their lower mem- 100
----'bere are secured to t1e-bers 28." S
ity of each of these tie-bars is secured to a o
, ;orose-ber 29 of the stationary frame by means ..
| of bolts 30. The tie-bars 28 engage the lower -
‘members 25 of the spr ings 23 and afford such-_ o
support to the seld sprmge as’ to prevent

cetlous into .

‘section taken

Flg 7 5.8 seotlon teken on |

SOEEATR the saine lme 1ookmg towerd the left .
'8 is an enlarged detail view 111uetretmg the
mantier of manipulating the rocking water- -
supply pipe from.the shaft of:the multiple. =
9 is an enlarged detail =
view of one of the nozzles connected with .
‘Figs. 10 and 11 are a top view and
‘a sectional elevation, respectively, of the dis-

F1

: trlbutmg devices looeted in the feed-chute. -
The same reference. ohereoters mdroate the_ o
"i'}seme partsin all the views. S
- Let the numeral 5 desugnete Q. sulta,ble up—,
-_.rlght framework, to which is secured by bolts .
|6 a stationary freme 7, on which is ]ourneled- -
“a shaft 8, to WhlGh 1S seoured a pair of multi-
9, arranged to act on parallel
“bars 10, oormeeted by transverse bars 12,
__.i;formmg the body of the screen-frame.’ R
‘mesh material 13 of the | screen. 18 Secured to-
“These parts 13, 14,
, will. be termed the_ R
_ pro-
| vided Wlth side bars 16, secured to the cross- .
To the bars 12 are .
“also. seoured upwerdly—prqeotmg plates 18, "~ .
o -

soreeu as: dlstmgulehed from the screen-
‘The screen-frame. is further:

mounted on opposite sides of the screen and

Molmted |
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any longitudinal rocking movement of the [ derstood that my improved screen mechan-

springs 23 during the action of the multiple
cam-wheels on the wearing-plates of the bars
10. Attention is called to the fact that these
multiple cam -wheels are centrally located
with reference to the bars 10 of the screen-
frame, and the object of the mechanism is to
cause all parts of the sereen-frame to have a
uniform vibrating movement. Myimproved
construction makes this practicable. The
lower members 25 of the springs 23, together
with their engaging tie-bars 28, are provided
with blocks 31, which are engaged by the up-
per extremities of bolts 32, threaded in the
lower inwardly-projecting ends 33 of brack-
ets 34, whose upper extremities are secured
to the side bars of the stationary frame 7.
The tension of the springs 23 may be regu-
lated by adjusting the set-bolts 32. The up-
per extremities of these set-bolts engage re-
cesses 34, formed 1n the blocks 31. By ad-
justing the bolts 32 the springs 23 may be

kept at a uniform tension, whereby the two

springs 23 on opposite sides of the machine
may be made to yield equally to the action of
the multiple cam - wheels, thus preventing
any lateral rocking motion of the screen dur-
ing the operation of the mechanism.

Centrally secured to the side bars of the

stationary frame 7 are brackets 35, which are

provided with inwardly-projecting arms 36,

occupying positions directly above the bars
10 of the screen-frame. There are two of
these brackets 35 on each side of the screen-
frame. In these brackets are threaded set-
bolts 37, whose lower extremities are engaged
by the bars 10 of the screen-frame and form
stops to limit the upward movement of the
screen-frame when the latter is released by
the cam-faces of the multiple cam-wheels 9.
As the upward or reverse movement of the
screen-frame 1s suddenly checked by the stop-
bolts 37, which are four in number, as here-
tofore explained, the resulting sudden im-
pact performs an important function in the
screening of the material under treatment, as
will be readily understood. |

Mounted on the stationary frame is a hous-

1ng 38, preferably composed of sheet metal

and completely inclosing the screen at the
top, sides, and bottom. The cross-bars 12 of
the screen-frame pass through slots 39, cut in
the sides of the housing, the said slots being
of sufficient length to permit the necessary
vibration of the screen-frame, whose bars 10

are located outside of said housing, being sup-.

ported by the extremities of the cross-bars
protrucde through the slots 39 of
In the treatment of dry ma-
terial the top 40 of this housing, which is re-
movable, 1s a very important feature, since it
prevents the escape of a considerable portion

of the very fine material in the shape of dust.

When wet material is under treatment, the
cover need not be employed. It must be un-

Jra—

1sm 18 adapted equally well for handling both
dry and wet material.

In order to better break up and distribute
the material over the screen 13, a coarser
screen 41 1s mounted above the lower part of
the screen 13 and a short distance therefrom,
whereby any material in the form of bunches
or balls is broken up and separated, whereby
1t may be advantageously acted on by my im-
proved device. In order to better perform
1ts function, its upper edge is slightly turned
outwarcly, as shown at 42.

Attention is called to the fact that my im-
proved screen mechanism when in use is suit-
ably inclined, as 1s illustrated in Fig. 2 of the
drawings. When thus arranged, the mate-
rial 1s fed to the screen from an inelined chute
43, which, as shown in the drawings, is pro-
vided with transverse rods 44, upon which
are hung distributing devices 45, which en-
gage the bottom of the chute and have a tend-
ency to spread the material evenly over the
bottom of the chute, whereby as 1t is deliv-
ered to the screen it is spread thereon at a
uniform depth approximately. When it is
stated that the screen member 41 is mounted
above the lower portion of the screen 13, it
must be understood that the term ‘‘lower’”’
18 used with reference to the inclined position
of the screen mechanism, as just described.

When the material is treated in a wet state.,
suitable means must be employed for deliver-
ing water thereto in such quantities as will
best facilitate the progress of the work. For
this purpose a trough 46 is mounted on the
stationary frame and extends transversely
across and above the screen. '

As shown 1n
the drawings, this trough consists of a main
central part 47 and nozzles 48, extending
both forwardly and rearwardly from the
body of the trough. The body of the trough
should occupy a horizontal or approximately
horizontal position when the screen mech-
apism 1s in the inclined position for oper-
ating purposes. Hence in Fig. 5 the trough
47 1s shown inclined to the plane of the
screen, so that when the screen is inclined
to the horizontal the trough will occupy a
horizontal position. Water is continually
supplied to this trough and delivered to the
screen 1n both directions from the body of the
trough, which occupies a central position ex-
tending transversely across the screen at any
suittable height therefrom. I have also made
further provision for supplying the material
with water, consisting of a transversely-ar-
ranged water-pipe 49, journaled in stationary
brackets 50 and provided with an arm 51,
provided with slots 52, through which pass a
wrist 53 of a crank-arm 54, made fast to the
rotary cam-wheel shaft 8.  As the shaft 8 ro-
tates 1t 1s evident that partial rotary move-
ments in reverse directions will be imparted
to the water-pipe 49. This pipe is provided
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_ ;Wlth outlet—nozzles 55, screwed mto threeded | and the stops 37,
openings formed in the pipe, which is suitably :
reinforced, as shown at 552, for the purpose.
These rozzles are errenged I pairs at. suit-

The individual nozzles of-

each pair are. erranged one in front- of the-i
~ other, and they are- ‘provided with openings :

able. mtervels

" of oonmdereble size, which are controlled by

~ valves 56 , pivoted et 57 and normally held 1n -
the closed position by springs 58. These .
" valves when closed allow a smteble quentlty' ;

| If, how-
ever, the escape-opening, whichis de51gneted
59 1n Flg 8, should become clogged, it is only

10

13

20

. It will be observed that as the oscillating or
| pertlal rotary movement in reverse directions

of water to escape from the pipe.

necessary to pull outwardly on the valve 56,

~when the latter may be thrown to the posr— |
~tion shown in Fig. 9, whereby any dirt or for-

eign matter- tendmg to stop the nozzle-open-

‘ing may be removed, after which the valve -

may.be allowed to assume its normal position.

. 1s imparted to the water-pipe 9 the nozzles

25
~ manner.

.30

will distribute the water forwardly and rear-
wardly over the screen In an edventegeous

When it is de31red to re—treet the meterla,l

which passes through one screen, as that
shown uppermost in Fig. 2, this meterlel may

be carried downwardly b a chute 60, indi-

cated by dotted lines in Flg 2, and delivered
to. another screen of exactly the same. con-
‘struction located below, except that the mesh

- of the screen will of course be finer than that

35

through which this orade of the material

formerly passed. Thus it must be under- |

stood that the material may be subjected to

any - desired number of screening actions or

- operations according to the number of gredee

45

~ these Weermg—pletes whereby when any cam--

ola,ss;l oatlone or sizes desired. | '

“Attention. is called to the feot that the '
. -Weerlng—pletes 21 are raised somewhat from.

‘the upper surface of the bars 10 of the screen-
- frame, also that the cam-surfaces of the mul-

tiple oem—wheele engage the extremities of

face is released from the wearing-plate the

enga%ed extremity of the latter snaps up-

wardly into the interdental spaces between

" the oem—feoes of the oem—wheels 1n. response

- to_the recoil of the springs 23, this upward

~ movement continuing until the soreen—freme_ "

- treated is first dlsoherged into the chiute 43,
in which it is’ separated or spread over the-.
bottom of the chute in an approximately

even layer through the instrumentality of the | -

6o
S From this chute it |

~spreading devices 45.

is-engaged by the adjustable stop-bolts 37.

From the foregoing description the use and- |
operation of my improved devices will be

readily understood. The material to be

passes to the upper portion of the screen,

‘referring to Fig. 2, where it is acted on by the

vibration 1mperted by the codperating action
of the multlple oem—wheels the Sprlngs 23

acting centr

screen through . the instrumentality of - the

Durmﬂ' the rota,tlon of the |

shaft &, upon- which the cam. - Wheels are
'.-_mounted it the material is treated in a wet
state water is constantly supplied to the

o
8

70

trough 47 or the oscillating supply-pipe 49,

or both, as' maybe desired. = The material re- -
| jected by the screen passes over the lower - .
extremity of -the same and thence into a
chute 62, whence it may be delivered. to any 75
suitable reoepteole ‘The material that passes -

through the screen 13 may be discharged -

other screen: of finer mesh. . Inthis manner

| from the lower extremity of the housing into -
t the chute 60, whence.it is delivered to an-

80

the material may be suh]eoted to any desired -
number of soreemng a,otlons a8 heretofore C

explained.

Having thus desorlbed .my mventlon whet
Jelaimis—

‘1. In a wbretmg screen, the oombmatlon

Wlth a stationary frame, of a screen provided
with aframe reletwelymova,ble withreference -

| to the stationary frame, springs centrally
| connected with the eoreen—freme and suitably.
supported, said springs being. composed of

members connected at their extrémities and
supported intermediate their extremities, ,
tie-bars connected with the said springs at

one extremity and with the stationary frame
at the opposite extremvty, multiple cam-

95

wheels engaging the central portions of the

said frame is alternately depressed end Tre-
leased, and. suitable means for limiting the
reverse movement of the screen-frame.

2. The combination with a reletwely sta-

screen-irame on opposite sides whereby the

100

tionary frame, of a screen, springs centrally S
connected with the screen and supported

from theframe, tie-barssecured to thesprings,
the said bars bemg stationary at one ex-
tremity, multiple cam-wheels acting on the

10§

central portions of the screen on opposite

sides, and means centrally acting on the
soreen -frame in direct opposition to the

T10 .
springs, whereby the 1atter are placed under
tension. |

3. The oombmetlon with a sta,tlona,ry

-'fra,me of a screen, springs secured to the cen~

tral portlons of the frame of the screen, tie- .1 15

bars having one extremity connected Wlth_ .
the Stetlonery frame and . their opposite ex-

tremity secured . to the springs, ad]usteble
‘means. engaging the central portion of the
Sprmgs for re%ulatmn' their tenemn and cams

the screen in. dlreot oppo- -
| sition. to the tension-regulating means for .

ly on

12 0 -

imparting a vibratory action to the screen,

,_Substentlelly as.described. -
4. The combination ~with a stetlonery
frame, of a screen, springs centrally connect-
| ed Wlth the screen on.opposite sides, the said -
springs being composed of upper: and lower

125

separated members, tie-bars connected at -

, | one extremlty Wlth the springs and at thelr

——

_13_0'_-' |
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opposite extremities with the stationary
frame, adjustable means centrally engaging
the lower members of the springs, and cams
acting centrally on the screen in opposition
to the upper members of the springs which
are placed under tension by the cams whereby
a vibratory movement is imparted to the
screen. _ -

5. The combination of a screen provided
with a suitable frame, a housing surrounding
the screen proper, the framework of the
screen being provided with side bars located
outside of the housing, and end bars which
protrude through openings with which the
housing is provided, springs engaging the

814,952

screen-frame outside of the housing and on
opposite sides of the latter, the springs being
composed of upper and lower separated
members, tension-regulating means for sup-

porting the said springs, and centrally en- :

gagmg the same, tie- bars having one ex-
tremity of each attached to the said springs,
the opposite extremities of the tie-bars be-

g secured to a stationary support.

In testimony whereof I aflix my signature 25

1M presence of two witnesses.
NORMAN V. FITTS.
Witnesses:
Dexa NELSON,
Ipa J. O’Briey.
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