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- Be it known that I, SMITH W KIMBLE, &
citizen of the United States of America, re-
siding at Denver, in the county of Alapahoe

-5 and State of 00101ad0 have invented certain

new and useful Improvements in Apparatus

for Atomizing Solid Substances, of which the
- following - is 'zL spemﬁca’uon 1efelence being

had thelem to the accompanying dmwmﬂs
ro My invention relates to a new and i 1mprov ed
form and combination of a pulverizer or dis-
" integrator; and its objects are to pwduce a
pulverizing and reducing apparatus of sim-
ple compact constr uctmn with eomparatively

15 few but durable parts easily operated and

controlled and adapted to reduce speedily and

thoroughly the material fed thereinto, a re-

ducer especially well adapted for the reduc—
fion and commmutlon of such materials as

~ 20 the various spars, mica, and other almmnous_
compounds, whose reductmn has always been

attended with great difficulty; to which ends

the 1nvention consmts in the features, con-
structions, and combinations more paltlcu-_

2 5 larly heréinafter set forth and claimed.

In the drawings is illustrated an embodl-_

~ment of my mventwn wherein—
‘Figure 1-is a top 01 plan view of my im-

| ploved pulverizer with the cover removed
~ 30 therefrom; Fig. 2, an end view or elevation

thereof with apart of an end bloken away to
- show the interior.
In the figures, the 1efel enee—-numelals 1 1

indicate the main framing for supporting the

35 opera,twe parts and eonstructed or built up
~in any suitable or desired form. By such.
main framing is supported the casing for in-

closing the reducmﬂ* apparatus proper, such
casing consisting of the lower portion 2 and

40 & 811111131 upper portion 3, hinged thereto or

detachably connected thereto, the parts being
provided with any suitable devices by whlch
‘they may besecurely fastened together.
casing is in substance Somewha,t of the form
45 exieuoﬂy and in transverse or cross section
of a figure 8 laid horizontally upon its side—

that is,it is composed,in effect, of two hollow

- cylinders, from each of which a portion of its

periphery—say a quarter—has been cut away
the two being then united
~alongthelineof this opening.

may be communicated to the shafts. -
shafts are arranged to project therefrom the

Upon the main

| framing are secmed the bo‘{es 4 ful mshmn' T

the bearings for the shafts 5 6, which ¢ carry
at both ends the pulleys 7, by Whlell motion

beaters or ﬁnwels 8, there being an equal
number of Such beatels or- ﬁnwets on each
shaft. Pletelably these ﬁnn'e1s are con-

structed in pairg, two ploJeetmg at diamet- 6&3
| rically-opposite points from a hub 9, such .

hub being apertured that it may be slid
into position upon a shaft. Pr eferably they

should be made of some material of great
tensile ‘ strength, not easily worn away or 65.
| abraded, and. be tapered somewhat on their . -

exterior f&eeb or edges,as shown at 17in Fig.

2, while one of the sidesis a plane surface, the L

othel being Samewhat inclined or tapering,

as seen at 18. They are arranged spirally. o 70 R

the shafts, but with a dlffel.ent pitch, those
on one shaft (herein the shaft 6) being placed

thereon at such a pitech that they make, say,
in a length of about three feet a half-turnof

a sclew-thlead thereon, while on the other. 75

shaft 5 the pitch is sueh that they make a

complete tarn thereon. The location of the e
‘shafts 5 6 relatively to ea,ch other is such that B
‘the fingers or beaters projecting from one =
shaft reach comparatively near the other shaft 8o .

in rotating, the fingers on the one passing
through the 1nterﬁnn*e1 spaces on the other.

Onthese 5 5 i_ jf?_-

At 1‘) is situated the. inlet OI']]()ppel for the R

| 'mdteual to be acted on, while at 11 is the out-

let therefor, a pipe 12 being connected to the 85- IR

latter at one end, while at 1ts other end it is-
connected to any suitable exhaust apparatus -
13, from which a pipe 14 extends to the point
whele it is desired to deliver. the pulveuzcd

material. 9 3; I
In practice belts Sh(){lld be a;pph(,d to the . -

pulleys at both ends of the shafts, that they o B

| may be driven with great speed and with uni-
This |

formity of power, a,nd both shafts should be
geared torevolve in the same direction, and so- 95

that the spirally-arranged beaters or ﬁnﬂ erson L o

shaft 5 tend to carry the material f10m the
inlet to the outlet. As the shafts are rotated ™
in the same direction, it follows that the ﬁn---

gers or beaters which a,t any one time are in. m':
the. spaces 19 and 20 between the shafts and

the outer shell O Ccase tmvel in 1311e Same duee- -
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tion, while those in the space 21 between the
shafts travel in opposite directions, those on
one shaft passing between and in a direction
the reverse of the direction of those on the
other shaft. This, with the unequal spiral

- arrangements, cause the material to be sub-
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by the beaters or fingers.
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| Jer"ted to a V&Tlet}" of conflicting and opposing
From the inlet 10 it passes into

influences.
the space 21, wherein the spirally-arranged

beaters or ﬁno*ers on shaft 5 tend to force it

rapldly toward the outlet 11, while at the same
time those on shait6,having only half the pitch

of those on shaft 5, tend to force it at half’

such speed in the eontmry direction, at the

same time those on shaft 5 are forcmn‘ the

material downwardly and those on shaft 6

are forcing it upwardly, one set Opemtmﬂ* to
carry the ma,terlal

direction which is the resultant of suc,h two |

in two d1rcumons orin a

while the other set is acting thereon in e‘{-
actly the reverse way, Whlle at the same

time the material is subject to the action
of the blast pulhnw it from inlet to outlet.

The shell or casing, it will be noted, is of a

contour like two intersecting circles, the in-

“tersecting circles described by the beaters or

fingers on the two shafts 5 6, and is of a size

just sufficient to permit the free rotation of
such beaters or fingers within it, the diree-
tion of rotation of the two sets thereof in the
Jintermediate space being designated by the
Then the set to the left:
or on shaft 5 tends to carry the material
downward to the left and then upwm*d to the

arrows 1n Kig., 2.

right; but when it comes again within the

overlappmﬂ of the circles deSCI‘led by the
it tends to fall, only, how-

beaters or fingers
evel to meet th(, other set of blades beaters,
or fingers, tending to throw it in the 0pp0$1te
dlrectlon Thus the material in the inter-
shaft space 21 is, in effect, in a whirlwind,

acted on by all these opposing influences, and .

this variety of such influences has undoubt—

complete 1"611110‘:1011 to atoms of the material
treated as has the mere physical beating,
rubbing, and impingement of such material
When run at a
five thousand revolutions
per mmute-——the work of reduction is very
complete thorough, and speedy. Evensheets
of niica fed in &t the inlet 10 appear as an
impalpable powder at the outlet after an in-
terval of time so brief as to be scarcely per-
ceptible, the operation on any one pleee being
almost, if not quite, instantaneous. =~ .

The casing may be made of any suitable
mietal, and prefembly the two halves should
be formed or fitted to mahe a tight joint when
brought together.

Hawng thus deSCI‘lb“d my lHVBIlth]] what T
claim is— | |

1. A pulverizer consisting of an inclosmﬂ
shell or casing, two shafts mounted to 1"0td,te

therein, and a series of fingers or beaters on
and projecting from such Sh&ftS and arranged
thereon qumlly the pitch of the Splra,l on
one shaft being different from that on the

other shaft, and “the fingers or beaters on one
shaft passing on romtlon through the inter-
finger spaces of those on the other shaft sub-
%tantmlly as set forth.

2. The combination of the inclosing case or
shell two shafts mounted to rotate therem
par&llel to each other, and the fingers or beat-
ers 8, constructed in pairs progectmg from a
hub 9 and inclined or tapered on their OPPo-

site edﬂ‘es 17 and on their faces 18, Scle fin-

oers or be&ters being arranged Splmlly on the
shafts the pitch of the Spll"&l on one shaft
being twice that of the spiral on the other
Shaft, substantially as set forth. |
3. The combination of the shell or ¢
made in two parts pwota,lly or detachably
secured together and having inlet and outlet
openings s at opposite ends; two shafts mounted
to 1‘evolve within the shell or casing and par-

allel to each other the series of beaters or

fingers arra,nﬂed splrally thereon, the pitch

of the Splral on one shaft being dlfferent from

that on the other, and an exha,ust apparatus
connected to the outlet, substantially as set
forth.

4, The combmatmn of the shell 01‘ asmﬂ'
formed of the pm ts 2 3, the shafts arrang ed
to rotate therein and para,llel to each other
the fingers or beaters 8, formed in pairs and
prOJeetmﬂ each pair from a hub 9 and ar-
ranged spirally on the shafts, the piteh of the

| SpI1r &1 on one shaft being dﬂferent from that

on the other, the exhaust 13, and pipe 12
connecting such f4n to the outlet 11, stbstan-

| tially as Set forth.
edly as much, if not more, to do with the

5. The combination, with the bhfbftS 56,
ech,h having the Splmlly—mmnﬂed series Of
beaters or hnﬂels 3, the piteh of the ‘Sp_llti‘al on
other, of a easmn having the contour in cross-
section of the mter%eetmn circles described
by such beaters or fingers When rotated, sub-
stantially as set, forth.

In testimony whereof I affix my sig nature in
presence of two wilnesses.

SMITH W. KIMBLE.
Witnesses:

L. I'. WILBER,
BRINTON GRDGORY
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