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fI o all -whom it may concern:

Be it known that I, Joun W. BAILEY, a citizen of the
United States, and a resident of New York city, county
and State of New York, have invented certain new and
useiul Improvements in Apparatus for Pulverizing Me-
tallic Lead, of which the following is a specification.

My invention relates to a pulverizing machine, and
while the machine is well adapted for pulverizing .or

disintegrating substances which are more or less brittle,
such-as ores, fuels, clay, etc., my invention is more par-

ticularly directed to the provision of a machine for pul-

* verizing more tenacious materials, such as metals.
A special object of the invention is to provide'a ma-

chine whereby metallic lead may be dlsmtegrated or

reduced to an 1mpa,lpab1e powder or dust.
Heretofore pulverizing machines have usually been

ca_nstructe_di with two.or more rotary beaters mounted
concentrically with relation to each other and to the
casing, the internal diameter .of which is only slightly
greater than that of the outermost beater. I haveiound

ized, and especially a material which is so easily com-
pacted as metallw lead when in a fine condition, has a
tendency to gather in moreé or less compact masses

which acquire the rotary motwn of the beaters, and by
- centrifugal forcé fly around in the space between the
outermof:at beater and the interior of the casing, thus giv-

ing rise to a great loss of energy in friction and heat.

In accordance with my invention the beaters are so

arranged with relatlon to each other, and to a suitable
mclosmg case or housmg, that it will be 1n1p0551ble for

a1y pa,rt or particle of the material being pulverized to-
- acquire a definite path of movement and maintain that

~ path for an &pprecmble time without coming in contact
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. ing, and means are provided for rotating the beaters so |
that as the particles fly off from the fingers or arms of
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with a part of the casing, or with an oppositely moving
beater or an oppositely moving particle of the material
being pulverized.” In carrying the invention into ef-
fect, the beaters are arranged side by side within a cas-

one beater they will come in contact with the casing or
with the fingers of an adjoining beater. The beaters
are preferably a,rranged around the eircumference of a

substantially cylindrical casing, and they are prefer-

ably rotated in the same direction, so that the adjacent

parts of the beaters will move in opposite directions.
My imvention consists in the novel parts, lmprove-

ments and combinations herein shown and described.

The accompanying drawmgs which are referred to
herein and form a part hereof, illustrate the best mode
contemplated by me of carrying. the mventlon into

effect L -

~ Of the drawings: Figure 1 1s a side elemtlon of a com- -
o '_plete machine .constructed in accordance with my in-

that with this construction, the material being pulver- |

{

with the corresponding shafts of the first set.
“adjacent ends of the two sets of shafts, are mounted the

)

| chine; Flg 318 a centml transverse section. of the saIme;

and Flgs 4 and 5 are views similar to those shown in
Fig. 2, illustrating modified forms of the machine.
Referring now to the drawings in detail, and at first

| to the form of the device illustrated in Figs. 1, 2and 3, 1
-representsa suitable casing forming a pulverizing cham-

I ber.
cerned, this casing may be of any suitable form adapted

So far as some features of the invention are con-

to retain the material indefinitely in the field of action
of the beaters. In accordance with one feature of the
invention, however, the casing is provided with a sub-
stantially circular inner wall and a closed bottom.

'Within the casing 1 are arranged side by side a plurality
of rotary beaters. ' These beaters may be of any suitable

form and construction, the essential being that each
beater is ~rovided with a mult1p1101ty of impact sur-
faces ada.pted upon coming in contact with the material
being pulverized, to break the same, thus dlsmtegrat-

; -mg and reducing it to the form of a powder.

In accordance with the preferred construction, the

beaters are arranged in a plurality of sets, each set com-

prising two or more concentric rows of beater arms, and
means are pmwded for rotating the adjacent rows of
arms in opposite directions. ‘In accordance with the

construction shown in Figs. 1, 2, and 3, this is accom-
plished by providing two series of short shafts, the
shafts 2, 3, 4, 5 and 6 of one set being arranged to pro-
“ject through one side of the casing 1 and the shafts 7, 8,
9, 10 and 11 of the other set being arranged to project

through the opposite side of the casing in alinement

beater heads 12, 13, 14, 15.and 16, and 17, 18, 19, 20 and

21 respectively. Each of these beater heads is pro-

vided with one or more rows of concentrically arranged

“beater arms, the hedds 12, 13, 14, 15 and 16, as illus-
| trated, are each provided with two rows of arms, 22 and
23, 24 and 25, 26 and 27, 28 and 29, 30 and 31 respec-

tively. The heads 17, 18, 19, 20 and 21, as shown, are
each provided with a smgle row of beater arms, 32, 33,
34, 35 and 36 respectively.

. The sets of short shafts 2, 3,4, 5and 6, and 7, 8, 9, 10
and 11 may be driven by any suitable driving mechan-
jsm. The shafts of each set, however, are preferably

‘driven in the same direction, as in this way the adjacent

portions of the side by side sets of beaters are caused 10

‘move in 0pp051te directions, s + that the material flying
| off from one set of beaters will come in contact with an
“oppositely moving set of beater arms or with oppositely -
‘moving material thrown off therefrom. The two scts
of shafts, however, and the sets of beaters carried there-

by are preferably driven in opposite directions so that
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60

65

75

85

90

106

the ad]a,cent concentric rows of beater arms will move

in opposite directions.

'As shown, each of the shaits,

vention; Fig. 2 is a vertical central section of the ma- | 2 to 11, inclusive, i8 provided with a driving pinion, .



- of the machine by the number 38. * The two sets of
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~shafts. Openings 62 and 63 are provided in the main |
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heavy particles which may be thrown into the opening |

> T
the pinions on one.side of the machine being repré-
sented by the number 37, and those on the opposite side

short shafts sre, preferably and as shown, arranged on
the circumference of a circle at the center of which is
arranged a driving shaft '39. The driving shait passes
directly through the center of the machine, the same
being supported in suitable bearings 40, 41 which are
formed in the standards 42 and 43. These standards
are also provided with bearings for the outer ends of the
two sets of beater shafts, the bearingsin the standard 42
for the shafts at one side of the machine being repre-
seuted by the number 44, and those in the standard 43
for the shafts at the other side of the machine, by the
number 45. Driving shaft 39 is provided at one side
of the machine with an external driving gear 46 adapted
to mesh with each of the pinions 37 and at-the other
side of the machine with an internal driving gear 47.
adapted to mesh with each of the pinions 38. A suit-
able driving pulley is provided to drive the shaft 39.
One set of the beaters 14, 19 is preferably arranged
at the bottom of the casing and the outermost row of
beater arms 26 is preferably provided with one or more
scrapers 50 adapted. to move close to.the bottom of the
chamber 8o 28 to prevent.the settling therein of any of
the material being pulverized. The material is pref-
erably supplied to the pulverizing chamber through
an opening 51 arranged at or near the center of the
casing, a suitable feed chute or hopper 52 being pro-
vided to facilitate the introduction of the material
through said opening.. ) R
In order that none of the material may be discharged
from the pulverizing chamber until it has reached a
suitable degree of fineness, the discharge opening H6
is preferably arranged at or near the top of the casing;
and said opening is connected by a pipe or passage 57
to the suction port of an exhaust fan or blower 58. The
delivery passage 59 of the fan 58 may be connected to a-
suitable settling and collecting chamber in the ordinary
manner. The pipe 57 is preferably extended ver-
tically some distance above the casing 1, 80 that any |

56 will have to fall back into the pilverizing chamber
by gravity before they reach the fan or a place of lodg- '
ment. The fineness of the material may be regulated
to some extent by varying the height of the vertical
part of the dglivery pipe 57. |

To prevent the escape-of the material from the pul-
verizing chamber around the various shafts 2 to 11, |
and 39, auxiliary casings 60 and 61 are preferably pro-
vided at the opposite sides of the main caging 1. These
auxiliary casings 60 and 61 form settling chambers for |
any material which may escape around the varlous

casing 1 adjacent to ‘the lower ends of the casings 60
and 61 to permit the material collected in the settling
chambers to work back into the pulverizing chamber,
Bushings 64 and 65 may be provided in the auxiliary
casings around the various shafts to more effectually
prevent the escape of the material. It foliows from
this construction that all of the material which is in-
troduced into the casing 1 wiil be kept In a state of
rapid motion and will be continually coming in contact
with oppositely moving parts or particles so that 1t will
be rapidly reduced 1o a state of powder; and that none
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of the material will be delivered from the casing until
it has been reduced to such a fine state that it may be
conveyed by the current of air produced by the exhaust

fan. By regulating the speed of the fan, therefore,

and the consequent speed of the current of air, the
degree of fineness of the delivered material may be
nicely controlled. The speed of rotation of the becter
heads will depend upon their size and upon the mate

70

rial being pulverized. When metallic lead is being

pulverized it is first comminuted or reduced to a fine
shotty or sand-liké condition by directing a jet of
superheated steam or compressed air through a stream

this material I find that the best results can be pro-
duced by rotating beaters having a diameter of about
16 inches, at a speed of about 800 revolutions per
minute. - " | ' |

scribed, a plurality of single beaters may be used as
illustrated in Fig. 4, in which 66, 67, 68, 69 and 70
represent single rows of beater arms carried by suitable

beater heads and beater shafts in a manner described
i1 conriection with the form of the device shown in

Fig. 1, 2 and 3. . If desired, a central row ‘of beater
arms, 71 may be mounted on a suitable head carried by
shaft 39 as indicaied in Fig. 4. It will be understood
that this central head may be used in connection with
‘the form of the machine shown in Fige. 1, 2, and 3,

if desired.

~ In Fig. 5 is illustrated a form of the machine wiich
is more particularly designed for pulverizing coarser
and more brittle material, such as ores, fuels, etc. Im
accordance with the construction shown in this figure,
a plurality of single rows ol beater arms 72, 73, 74, 75,
76,77 and 78 are arranged near the circumference of a
casing 79 substantially ina manner previously described,
except that in this formof the device,allof the beaters
except the lower most one is separated from the walls
of the casing by spaces sufficient to permit the introduc-
fion of the delivery chutes 80 and 81. These delivery
chutes extend downwardly on the .interior of each
side of the casing to points near the bottom, so a8 to
direct the material which is thrown into them at the
top, into the discharge passages 82 and 83. Suitable
screens 84 and 85 are provided to prevent the discharge

of the molten metal in the ordinary manner. ‘With -

79 -
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Instead of providing sets of beaters as above de-
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of material until it has reached a suitable degree of -

fineness. Any coarser material which may be thrown
into the chutes 80 and 81 will fall into the lower part
of the casing where it will be picked up by the scrapers
on the.lowermost beater 75, the lower ends of the
chutes being, to this end, leit open. .
In its broader aspects my invention is not limited
to the particular constructions shown, nor to the par-

‘ticular constructions by which 1t may be carried into -

effect, as many changes may be made in the construc-
tion without deviating from the main principles of the
invention, and without sacrificing its chief advantages.

and desire to secure by Letters Patent 18:

1. A pulverizing machine including in combin'ation. a

casing having a substantially cfreular inner wall and &
closed bottom, a series of three or more rotary beaters ar-
ranged one adjacent 1o another on separate axes within
and adjacent to the inner.clrcumference of said casing,
and means whereby said beaters may be driven with adja-
cent portions moving.in opposite directions, one of said

. Having thus described my inventien, what I claim

115

120

125 _

130



10

20
25
30
35
40

495

o0

09

60

65

70

864,443

henters being arranged near the hottom of the casing tn | a current of air
collecting

prevent the material hem;, pulverizod frmn

therein

e hing having a suhbtimtmlly cireular inner wall and a
closed hottom, a series of three or more rotary beaters ar-

ranged one adjacent to another on separate axes within

and adjacent to the inner Liu:umfmenct, of saild casing,

means whereby said Deaters ma} be driven with adja- -

cent -portions moving in opposite directions, one of qaid

‘heaters being arranged near the bottom of the casing to

prevent the material being pulverized from collecting
therein, and means for maintaining - a ' current of air

through the casing wherely the material will be delivered
from the caging when it has been reduced to such a fine

~condition that it may be conveyed l}y the current of air.

3. In a pulverizing machine, the combination of g casing

huvinu a clogsed bottom, a plurality of sets of rotar y beat-
ers ar I'slnged slde by side in said casing in such & manner as

to prevent the accumulation of material therein, each set
of Dbenters. comprising - two or more concentric rows of
beater arms, and means for rotating the adjacent rows of
heater arms In each set of Leaters. in oppesite dil{;"[‘fiﬁnh

4. In a pulverizing mavhine, the combination of a cising
having a cldaed hottom, it plurality of sets of rotary beat-
CI'S mlan;.,e-d gide Dy side on substantially. a horizontal
axis in sald casing, each set of beaters comprising two or
more concentric rows of beater arms and means for rotat-
ing the adjacent beater arms in each set of heaters 111 o-
posite directions.

9. In a pulverizing machine the combination of a suit-

able vnsing a plurality of sets of rotary beaters arranged

side by side on parallel axes in said casing, each set of

beaters comprising two or more concentric rows of beater

arms, and means for rotating the adjacent rows of heater
arms in each set of beaters In opposite dnections, said
means being constructed to rotate the corresponding mem-
hers of each set in the same dir ection,

G. In a pulverizing machine, the comhinatiun of a sub-
stantially c¢ylindrical horizontal casing having a closed
bottom, a plurality of sets of rotary beaters arranged side

by side on parallel axes nround the circumference of said

casing, each set of beaters comprising two or more concen-
tric rows of beater arms, and means for rotating the adja-
cent rows of heator aArms. in each set of hearets in opposite
directions.

7. In a pulverizing machine, the combination of a sul-
stantially cylindrical casing, a plurality of sets of rotary

beaters arranged side by side on parallel axes around the

circumference of said cising, each set of beaters compris-

1ng two or more concentric rows of: beater arms, and means
for rotating the adjacent rows of beater arms in each set

of heaters in opposite directinns the outermost heater of
the set nearest the bottom of the casing having one or
more scrapers to prevent the material being pulverized
from collecting in the casing,

8. In a pulverizing machine, the combination of a suit
able casing, a 111111'ality of sets of rotary beaters arrangced
side by side In said casing, each set of Deaters eomprising
two or more concentric rows of beater arms, and means for
rotating the adjacent rvows of beater arms in ench set of
beaters in opposite directions, said casing having near the
top thereof a dischﬂrge passage for ‘the pulver ized mate-
rinl.

9. In a pulverizing machine, the combination of a suit-
able casing, a plurality of sets of rotary beaters arranged
side by side in said easing, e*wh set of beaters comprising
two or more concentric rows of beater arins, means for

rotating the adjacent rows of beater arms in ench set of
beaters in opposite direnti.unr-:, dnd means for maintaining

. A pulverizing machine including in vmnhiuatiun, u'

thfough the 'casing whérehy the material
will. be delivered from the casing when it has heen reduced

to such a fine state that it may be conveyed hy the current_

of tlil' '

10, In a pulverizing machlne the combination of a suit-
uhlv casing, o plurality of sets of lutm-y heaters arranged
side by side in bﬂid casing, each set of beaters comprising
two oI more unm-enh le rows of beater arms, means for
rotating the adjacent rows of Deater arms in each set of
heaters in opposite directiuns said casing having. near the
top theresf a discharge passage for the pulverized mate-

-rial and an exhaust fan connected to said discharge pas- -

sage whereby the material will he delivered from the

casing when it has been reduced to such a fme atate that it

may he conveyed hy the current of air.

11. In a pulverizing machine, the combinaticn of a sub-
stuntially cylindrical casing, a plurality of sets of rotary
beaters arranged side by side on patrallel axes near the

&
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circumference of said casing, each set of beaters compris-

Ing two shafts arranged in alinement and extending in
opposite directions through the sides of the casing, suit-
able benters affixed to the. adjacent ends of said shiafts

~and means for rotating said shafts in oppesite directions.

12, In a pulverizing machine. the combination of a suit-
able casing, a plurality of sets of rotary heaters arranged
side by side on parallel axes in said casing, each set. of
heaters cumpri%inﬂ' two shafts arranged in alinement and

cextending in opposite directions through the sides of the

f_ahing heater heads affixed to the adjacent ends of said
shafts, one or more rows of henter arms carried by each

fions.

13, In a pulverizing machine, the combination of a sub-
stantially eylindrieal casing, a plurality of sets of rotary
beaters arranged side by side on parallel axes near the
circumference of said casing, each set of beaters compris-
ing two shafts nrr.lnned in alinement and extending in
opposite directions through the sides of the casing, suit-
able beaters aflixed to the adjacent ends of said shafts,
a driving shaft arranged concentrically with’ the sets of
beaters, and driving connections hetween said driving
shatt and said sets of heaters.

14, In a pulverizing machine, the mmbina‘rmn of a sub-
stantially cylindrical casing, a plarality of sets of rotary
beaters arranged side by side on parallel axes near the
citcumference of said casing, each set of bea.tels compris-
ing two shafts arranged in alinement and extending in
opposite directions through the sides of the casing, suit-
able beaters aftixed to the adjacent ends of said shafts,
a driving shatt arranged concentlically with the sets of
heaters, a pinion carried by each of said heater shafts, and
external and internal gears affixed to said driving shaft at
opposite sides of said casing, and arranged to mesh with

~said pinjons.

1. Im a pulverizing machine the Lombination of a suit-
alble casing, a plurality of beater shafts extending through

- the side of said casing, an auxiliary casing arranged at the

side ¢f the main casing and forming therewith a settling
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ead, and means for rotﬂting sald shafts in opposite direc- -
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chamber for any material that may escape through the

openings for said shafts, said auxiliary casing having a
closely fitting bushing for each of said shatts, and a pas-
sage for the return of the material collected in the settling
chamber to the chamber in thé main casing,

In testimony whereof, 1 have signed my name to this
specifiecation, in the presence of two subser ihmw witnesqeq

JOHIN W. BAII}EY.

Witnesses :
EDwIN SrGER,
J. I, I'RERMAN.
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