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To all whom it may concern:
Be it known that I, Jeaxn MoRIN, engineer,

a citizen of the Repubhe of SWltzerla,nd re-

siding at Dayton, in the county of Mont-
gomery and State of Ohio, hf;we invented

certain new and useful Improvements 1n

Crushing-Mills, of which the following is a
specification.

<+ Lhe mvention refers to improvements in
and relating to crushing-mills, and particu-
larly to erushing-mills of the type which con-
sists of a orus]nnmro ler performing a conical
rotation in a ete,tlonary gI'IIldHlG‘—IIIOI‘t&I' or

the complementary form or arrangement of a

grinding-mortar performing a conical rota-
tion with regard to a stationary crushing-
roller.

- In the crushing-mills of this said type ‘as

- they have been heretofore constructed the
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- the machine, since a very great e
be nnparted to the movable parts of the
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conical rotary motion is usually imparted to
either the crushing-roller or to the crushing-
mortar by means of a transmission which i
always placed i line with the vertical axis of
the crushing-mortar. This involves a diffi-
culty in the construction and operation of

same, and the frames which are intended to
support the said movable parts and com-
prise bearmngs therefor are thrown out of
true.

According to the present invention a con-
ical motion is imparted to the crushing-
roller (or to the crushing-mortar) by means
of two cranks and suitable connecting-rods,
and the shape or configuration of the G"I‘llld-
ing-mortar 1s devised in such a way as to
allow the grist to be retained until all the
particles are thoroughly crushed.

In the accompanying drawings, Figure 1
shows a sectional elevation, and Fig. 2 a plan,
of one form of construction of the crushing-
mill according to the present invention, the
conical rotation being imparted to the crush-
ing-roller. Kigs. 3 and 4 show, respectively,
a sectional elevation and a pla,n of a modifi-
cation of the crushing-mill shown in Figs. 1
and 2. Higs, 5 and 6 show, réspectively, a
sectional elevation and a plan of a crushing-
mill 1n which the conical rotation is im-
parted to the crushing-mortar. Fig. 7 shows,

on a larger scale and in section, the profile of
the lower portion of the orushlnﬂ-mortar and
the crushing-roller; and Fig. S is a similar

section of the whole ernshlng—roller shomnﬂ

Tort has to

In the device, as shown in Iigs. 1 and 2, the

crushing-roller A is driven by two horizontal |
shafts G and H, arranged at right angles to

one another and oonneoted, by means of two

cranks K and 1 and their respective bitur-
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cated connecting-rods L. and U, to the stem of

the crushing-roller A. The latter is placed
in the center of a stationary crushing-mortar
B. The two cranks K and I are connected
by a ball-and-socket joint 25 with the rods L

65

and U, respectively, and tend to impart, each

in its plene to the crushing-roller A, an os-
cilllatory motion around the
forms one member of a ball-and-socket joint;
but if the arrangement of the cranks is such
that one of them has reached the end of 1its
stroke when the other one isat but half-stroke

a conical motion will be imparted to the ecrush-

ing-roller.

In order to obtain the same angular speed
for the two crank-shafts G and H they are,
in the example shown, connected to one an-
other by means of two bevel gear-wheels Z.
These wheels may of course be replaced by
any equivalent device whatever.  The shaft

part C, which
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G is driven by means of a pulley Y and its

driving-belt W. The two shafts &G and H

may also be arranged at any other angle to

each other; but in any case the cranks must

placed et an angle to each other which

be

.oorresponds to the enﬂ'le made by the shafts

G and H in order that the conical rotation of
the crushing-roller may be obtained.

As shown in Fig. 1, the connecting-rods U
and I are pwotellv secured at N and M, re-
spectively, to a block swiveled on the re-

duced end of the stem of the roller A, and the

pivots N and M are in different horizontal
planes.

be of unequal length, as is clearly shown in
Fig. 2; but I do not desire to be understood

In this case the rods U and L must «

QO

to Timit myself to this particular form of con-
struction, which may be departed from with- -

out dep ertlng from the spirit of myinvention.

A very simple driving device 1s shown in
Figs. 3 and 4. The sha,tt of the roller A car-
ries an angle-lever havi
of suitable form, the lower portlone O and
P’ of which are at mid-stroke in the same
horizontal plane as the point C. The verti-
cal planes of the said two levers are prefer-—-

ably at right angles to one another, Fig.
but any “other angular position may be

adopted for them.
P’ are each pivotéd to a connecting-rod

f'l"'l

the concave surface or groove A’ of the same. | the upper end of which is plvotelly connected

ng two arms O and P
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The said portions O’ and 110
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to one of the cranks X or R, as is shown,
Fig. 5. -

A horizontal shaft (), arranged above or
below the part O" or P/, will, by means of two
cranks X and R, impart an oscillatory mo-
tion to the parts O’ and P’. If said cranks
X and R are at the same angle to one another
as are the vertical planes of the arms O and
P, the resulting motion of the crushing-roller
will be a conical one.

The crushing-mill may be constructed as
shown in Figs. 5 and 6, in which the grinding-
body A 1is stationary, the mortar B being
made to desecribe a conical rotation.

With a view to preventing the particles of

the grist from escaping from the mill betore

bemﬂ' thoroughly ground the profiles of the
crushlnn'—-roller and of the mortar are shaped
as shown in i 1gs. 7 and 8.

The mortar B 1s provided at its outlet
with an interior projection B’ for retaining

“and storing the grist, which will thus be

made to form an annular mass before escap-
ing through the opening. The crushing-body
Als provided with a groove A’ resembli Ing 1n
shape a spherical zone, at the center of which
18 the part C.  (See I TlG‘ S.)

The crushed mater: al s retained by the pro-
jection B’ and forms an annular mass having
an inward slope. "This mass will retain the
oraln 1n the gaps which are formed 1 those
places where the grinding-body A moves
from the mortar B and throun h which the
matter to be ground 1s likely to fall at each
rotation of the grinding-body. The mate-
rial to be erushed will thus be retained by the
dam x of the grist already ground and pressed
between the crushmﬂ'—bm y A and the mortar
B. While being crushed it will push down-
ward the material already ground aud stored
up on the projection B’, and 1n so doing 1t
will 1tself form a dam for retaining the super-
incumbent corn until the latter 1s seized 1n 1ts
turn by the crushing-body.

Figs. 2 and 3 show a connecting - rod
equipped with means wnich tend to prevent
rupture of the parts of the machine in case
a very hard body should happen to come
between the crushing members. This con-
necting - rod consists of a spring f, sur-
roundmfr the end of the rod a’, and a_sef‘ond
rod @, one end of which 1s lorkec_ and fas-
tened to a casing ¢, the said spring being
inserted between the nuts b and ¢, which en-
cace the rod @’. Thus the connectmg—rod 1S
prevented from transmitting a greater pres-
sure than can be endured by the spring with-
out vielding. Said spring must therefore
be calculated for the pressure required for
crushing a given kind of material. As soon
as a greater resistance is offered to the crush-

850,596

ing-body the spring will yield, so that no
part of the machine will be subjected to a
stress exceeding that for which the springs are
calculated.

Having thus f‘ully described my invention,
I claim—

1. A crushing-mill consisting of comple-

mentary crushing members, one of which is

movable and susceptible of being given a
conical rotation; and means for giving said
movable member a conical rotation, said
means comprising a driving mechanism; a
pair of codperating connecting-rods; means
for connecting said connectmﬂ-rods to said
movable member; and means comprising a
ball-and-socket joint for connecting said con-

necting-rods separately to said driving mech-

anism. . ~
2. A crushing-mill consisting of comple-

mentary crushing members, one of which is

movable and susceptible of being given a
conical rotation; and means for giving said
movable member a conical rotation, said
means comprising a driving meshamsm a
pair of codperating connectuw-l‘ods means
for connecting said rods to said movable
member; and means separately connecting
sald connecting-rods to said driving mech-
anism. | |

3. A crushing-mill consisting of comple-
mentary crushing members, one of which is
movable and susceptlble of being given a
conical rotation; and means for giving said
movable member a conical rotatmn sald
means comprising a pair of cofjpemtiiln'

shafts; and a pair of codperating connecting-

rods, one end of each of said connectmﬂ*—rods
bemﬂ* attached to said movable member and
the other end of each of said conneetmﬂ*-rods
being operatively connected Wlth one of said
shafts.

4. A crushing-mill consisting of comple-
mentary crushing members, one of which 1s
movable and susceptlble of being given a
conical rotation; and means for giving said
movable member a conical I‘OtELthﬂ sald
means comprising a driving mechanism; a
pair of codperating connecmnﬂ'—roc s, each of
which 1s provided with yleldmg means for
preventing rupture ot parts of the machine;
means connecting said connecting-rods with
sald movable member; and means which
separately connect sald connectmg—rods with
sald driving mechanism.

In testunony whereof I have aflixed my
signature 1n presence of two witnesses.

JILAN MORIN.

L S';]
Witnesses:

Taomas B. IIERRMA\T
1. L]LGUIV | .
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