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Patented June 23, 1925.

UNITED STATES PATENT OFFICE.

EMILE DENIS, OF BILLANCOURT, AND FREDERiCK HIPPERT, OF PARIS, FRANCE.

COMBINED CRUSHING, PULVERIZING, AND SEPARATING MACHINE,

Application filed January 16, 1924. Serial No. '686,642. -

To all whom i6 may concern.: o
Denis and
Freoerick HrepErt, citizens of the Republic

-of France, and residents of Billancourt,

France, and Paris, France, respectively,
have invented certain new and useful Im-
provements in Compined Crushing, Pulver-
1zing, and Separating Machines, of which
the following is a specification. -
" The present invention has reference to a
combined crushing, pulverizing and separat-
ing machine, that is to say to a machine
comprising in combination -a crushing mill
of any approved type adapted for finely
pulverizing the materials submitted to treat-
ment and a separating device making it
possible to automatically separate the suf-
ficiently fine particles of the still unsuffi-
ciently crushed portions of the materials
undergoing the treatment above referred
to, the said separation being operated by the
meeting of two draughts having different
directions and variable speeds, the said
regulatable at
will. . . : o C
The improved combined crusher, pulveri-
zer and separator ‘according to the inven-
tion is especially designed for pulverizing

~.solid materials either for producing im-

palpable powders such as are required in
numerous industries or else for producing
pulverized coal or other carbonaceous sub-
stances. ’ - _
"A primary object of the invention is the
provision of a combined crushing, pulveriz-
ing and separating machine wherein the
whole of the pulverized materials are ex-
pelled-by centrifugal power through an out-
let positioned in the neighbourhood of the

circumference described by the -crushing -

members arranged at the periphery of the

machine, ~
A further object of the invention is the

~ provision of a combined crushing, pulveriz-

45

_ performed outside the crusher proper by the .

ing and separating machine wherein the
separation of the -pulverized materials is

- meeting of two independent draughts of

59

56

regulatable directions and speeds.

A still further object of the invention is
the provision of a combined crushing, pul-
verizing and separating machine wherein
the regulation of the fineness of the pul-
verized materials is performed during the
operation of the crusher. - :

According to one important feature of

!

the invention, the whole of the pulverized
materials are carried away and expelled
out of the crusher by means of a draught.
This draught may be produced in a plu-
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rality of ways. Thus for instance it may be -

produced by -the rotation of the movable

crusher members. - It may also be produced

by a series of blades forming a turbine or -

fan, such blades being fixedly secured to
the rotor of the crusher or to a shaft in-
dependent of the crusher shaft. It might
also be produced by any approved ventilat-
ing device. The draught thus obtained and
which, for the sake of clearness, will
throughout this description be referred to as
the “ primary drdught” carries in suspen-
sion a mixture of crushed materials contain-

.ing particles of different sizes.  This mix-

ture is led through a specially-shaped nozzle
into a separator which is so constructed as
to discharge on the one side the sufficiently
finely - divided materials whilst expelling

back to the crusher the insufficiently pul--

verized portions of the materials under
treatment.
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. According to another important feature
of the invention, the separation of the pui-

verized materials, according to their size, 1s
performed by the meeting of the said pri-
mary draught with a secondary draught

whose speed; intensity and direction are’

adjustable and which is produced by the
drawing-in or driving-out action of a
fan or -other ventilating device adapted

the sake of clearness, will hereinafter be
referred to as the “secondary  draught.”
This secondary draught is adapted for de-
flecting the solid particles carried away by
the primary draught so much the more as
they are lighter and consequently to make
it possible to take advantage of such. dif-
ferences of deflection for separating the said

particles by means of an appropriate device.
constituted;y for example by a movable shut-
ter.

-With the above objects in view and such
others as will incidentally appear herein-
after, the invention comprises the novel

for producing such draught -which, for -
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construction, combination and arrangement

of

ing drawings and will be specifically em-
phasized in the appended claims.
" In these drawings is shown a. preferred

embodiment of the invention, the crusher
. 4 ?

s -

arts that will now be described more -
in detail with reference to the accompany-
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‘utilized in this machine being of the well-
known percussion type. '

Figure 1 is a vertical section on the line
y—v, Fig. 2 of the whole machine compris-
ing the combined crusher, pulverizer and
separator. _

Figure 2 is a vertical section on the line.
z—ae, Fig. 1 showing the cavity for receiv-
ing the pulverized materials. :

igures 3, 4, 5 and 6 are vertical sections
on a larger scale of a peripheral portion
of the crusher showing several embodi-
ments of the device for discharging the
pulverized materials in the neighbourhood
of the circumference described by the ends
of the hammers. ‘ ‘

Figures 7, 8, 9 and 10 are vertical sections
on a larger scale showing several embodi-
ments of the separator wherein two
draughts are used, thereby enhancing its
efficiency and lessening its volume.

Similar reference numerals designate
similar parts throughout the said figures.

The sifting crown of the percussion

crusher 1 selected by way of example in this
machine is replaced by a non-perforated
crown 2 fluted longitudinally at 2* om its
inner surface and/or provided with a eri-
ties intended for increasing the strenag—'gt% of
the percussions. - This crown 2 has arranged
rearwardly thereof an annular concentric
opening 8 whose inner diameter is slightly
less than the inner diameter of the flutings
22. Behind the said opening 3 is formed a
cavity 4 adapted for collecting and direct-
ing the mixzture of air and pulverized ma-
terials which has just been expelled from the
crusher whilst either maintaining the speed
of said mixture or modifying same. -

The cayvity 4 may, as in the embodiment
illustrated, afford the shape of a fan shell

- (see Fig. 2) or else it may also be constituted

45

merely by & tube. .
Several embodiments of the opening 3
through which the cevity 4 communicates

. with the crusher are represented in Figures
~ 8 to 6 inclusive. ;

50
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_-In the embodiment shown in Figure 3, the
inner diameter of this opening 3 is slightly
less than the inner diameter of the ¢rown
of hammers a.

In the embodiment shown in Figure 4, the
inner diameter of the opsning 38 is com-
prised between the inner diameter and the
outer diameter of the crown of hammers a.

In the embodiment' shown in Figures 5

. and 6, the inner diameter of the opening 3 is

a0

comprised between the outer diameter of
the crown of hammers ¢ and the inner di-
ameter of the flutings 22 :

Referringhto Figures 8, 4 and 5 the circu-
lation of the mixture through the cavity
4 (having the shape of a fan shell as shown
in Figure 2) is accelerated by a fan turbine
having blades 15. .~
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N :
Referring now to Figure 6, the hammers a
are extended to the rear part of the cavity
4. The rear end of the said hammers g car-
ries tongues ¢’ which constitutes the blades
of the turbine: . :
From cavity 4 the mixture formed by pul-

70

verized materials contained in suspension in

the air travels through a horn-shaped duct
5 (see Figs. 1 and 2) whosé open end or
nozzle 5* is greatly reduced in thickness, i.

76

e. throttled thereby to produce one or several -

layers of the said mixture. The said noz-
zle 5* opens in the upper part of a chamber
6 positioned in the path of travel of the
whole or part of the primary draught pro-
duced by a fan V. In the embodiment il-
lustrated the shaft p on which this fan re-
volves is mounted upon the shaft o of the
rotor of the crusher. However it must be
understood that the said two shafts might
equally well be relatively positioned in an
other suitable way and might rotate at dii-
ferent speeds. ‘ ‘

The inner arrangement of the chamber 6

may afford the various configurations as il--

lustrated in Figures 7 to 10 inclusive, where-
in the chain-lined arrows & 4’ indicate the
direction followed by the draughts, their
speed v v” and their intensity 4’.
Reéference being now had to Figure 7, the
throttled duct 5 is positioned externally of
the chamber 6. Such duct is closed'by a
door having one or two leaves 8 for regulat-
ing the flow of the drawn-in air.” This cham-
ber 6 is provided with a regulating shutter
9 plane or curved shaped and pivotally
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mounted upon a spindle 10 so.as to allow of -
‘the necessary adjustment of the size and po- -

sition of the opening 11 establishing com-
munication between the said chamber 6 and
the duct 13 leading to the fan V which draws
the sufficiently finely divided materials, the

105

residual materials being discharged along & .

suitable chute furnished with a shutter 16
or by any other means permitting to collect
such residual materials or to send them back

- automatically to the hopper A feeding the

crusher. :
A sliding» shutter 18

to an opening 12 formed in the wall of the

‘duct 13 also allows of the required varia-

tions in the speed of the mixture through
the opening 11. . :

Reference being now had to Figure 8, the
open end or nozzle 5* of the duct 5 opens
horizontally in the inside of the chamber 6
whereby the materials are imparted a direc-
tion d, a speed » and an intensity ¢ as indi-
cated by the arrows. In this embodiment,
the spindle 10 about which pivots the shut-
ter 9 is positioned at the top part of the
chamber 6. The opening 12 is positioned at
the top part of the machine such opening
occupies the whole width of the chamber 6
and 1s masked either by a sliding shutter 18

J;ositioned opposite’
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or by a shutter pivotally mounted upon a
spindle. Within the chamber 6 are posi-.
tioned partitions 19 which direct the air and
the materials. R
In the embodiment shown in Figure 9, the

_position of the partitions.19 has been some-
- what modified so as to cause the materials to

be separated by the secondary draught to.
meet several times. -

- In the embodiment shown in Figure 5, the
duct 5 is divided into two flattened sections
5* and ‘5* positioned horizontally in super-

imposed relation. The arrangement of the

partitions 19 is the same as in Figure 9.
It will be understood that, by the ar-

rangements shown in Figures 7 to 10 inclu-

" sive or by like arrangements, it is possible

28

by modifying the openings through properly
adjusting the controlling shutter 9 and the
shutters 18 to readily regulate the speed, the

“direction and . the intensity of the two

draughts and consequently the fineness of
the materials drawn in by the fan V. The

- relative position of the several members of

28
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the separator permits to send back the re-¢
sidual materials directly to the chute A
leading to the crusher (see Fig. 1).
Further, according to another feature of
the invention, the structure of the crusher is

so designed as to insulate the bearings of
-the operating shaft from

the cavities
through which circulate the dust-like thin-
ner particles of the pulverized materials.
To this effect, the central bearings are pro-
vided with channels 25 (see Figs. 1 and 3)
through which the air passes on to the cav-
ity 4 of the crusher so as to preclude every

- return movement of the pulverized mate-

rials towards the shaft and therefore any
interference thereof with the bearing and
ball bearings. DBaflle-plates 26, 27, 28 also

- assish in this protective action of the chan-
. nels 25. The end bearing 29 is also provided
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with six channels 30 and baffles. v
When the materials to be treated, for in-

stance carbonaceous materials, are already

in a finely divided form including a substan-

tial proportion of powdered particles hav-

ing a fineness equal to the one which it is
desired to obtain by pulverizing, it is use-

- less to treat these materials in a crusher, it - i
being sufficient to drive them through the~ Letters Patent is:— _ ,
> 1. A device of the character described, in-

duct 5 by means of any approved refluxing

- ‘appliance.

85

. The operation of the ‘machine is as_fol-
lows:—The material to be pulverized hav-

" ing been distributed by an oscillating or

20

other device drops, after having passed over
o magnetic separator S of known type, in
front of the shaft of the disc 1-which carries
cme or several series of short concentric
hammers ¢ and & series of long peripheral
hammers @. The-material is thus crushed

~  between the said hammers ¢ and the station-

ary crown &, and then pulverized between

‘charge passageway for the crushe:

. ;o
the hammers @ and the outer crown 2. The
disc 1 carrying the hammers by rotating
produces a ventilation thereby drawing in
together with the material to be pulverized
a certain amount of air which, only being
permitted to pass out at the rear part of the
machine, flows through the latter while car-
rying away the crushéd material. :

The speed of such draught is increased
by the shape of the rear cavity 4 and, if de-
sired, by the blades 15 which drive it
through the duct 5 to the chamber 6. The

‘shape of the said cavity 4 is so designed as

to direct the said draught to the duct 5.
When reaching the throttled end 5* of the
said duct, the material in suspension in the
said primary draught has a speed v and a
direction ¢ which is imparted thereto by the
flattened shape of the said end or nozzie 52
The material then receives the impact.of
the secondary draught from the sucking fan
V which draught has a speed v’, a directicn
d’ and an intensity ¢’ which have been regu-
lated by properly adjusting the shutters 9
and 18. It will be understood that, by prop-

a3
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erly adjusting the respective values of v, & -

and v’, &’ and ¢’ the resulting draught wiil
be made1 to follobw sxlllch a directicéxlln as v(cirﬂl
accurately pass the corresponding edge
of the shut%:er 9‘,ywhereby al%, the &inn%r

articles of the material will be entrained

v the secondary draught without contact-
ing with the said shutter 9 whereas all the

thicker and heavier portions of same will-

strike such. shutter and be deflected thereby

80 as to drop into the chamber 6. Thus it is

seen that provision is made for causing the
said resulting draught to correspond to the
required predetermined fineness of the re-
sulting material. ' ,

It must be understood that the forms of
this invention hereinbefore described with
reference to the accompanying drawings are
to be taken as the preferred embodiments
of the same and that various changes in the
shape, size, construction and more generaily
in the arrangement of the various parts
might be resorted to without departing from
the spirit of the invention or the scope of
the subjoined claims.

. What_we claim and desire to secure %y

cluding in combination, a crusher shaft,
crusher means associated with. said shait, a
hopper adapted to axially feed material to
be crushed to said crusher means, a dis-
charge passageway adapted to  receive
crushed material, a fan concentric with said
crusher shaft, an air duct supplying air to
said fan, said duct intercepting the dis-

% material,
2. A device of the character described, in-

-cluding in combination a crusher-shaft,
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crusher means associated with said shaft, a I
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‘ ‘hopi)er adapted to feed material to be

crushed to said crusher means, a discharge
passageway arranged at right angles to said

_ crusher shaft and adapted to receive crushed

5

10

material, said passageway leading from the

riphery of said crusher means and hav-
ing a throttled upper end, a sucking fan
concentric with said crusher shaft, a verti-
cal and terminally curved air duct leading
down to said fan, regulatable shutters
adapted to suitably mask air inlet open-
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ings formed in the curved portion of said |
duct, the latter intercepting the discharge
of the crushed material through the throt-
tled end of said passageway and causing the
thinner particles of said material to be
sucked by said fan and thereby separated
out.
In testimony whereof we have signed our
names to this specification.
E E DENIS. '
FREDERICK HIPPERT.
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