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JOSEPH MERRITT, OF HARTFORD, CONNECTICUT, ASSIGNOR TO BEECH-NUT PACKING
COMPANY, OF CANAJOHARIE, NEW YORK, A CORPORATION OF NEW YORK.

GRINDING-MILL,

1,141,898.

Specification of Letters Patent.

Patented June 1, 1915,

Application filed October 16, 1909, Serial No. 523,095.

To all whom it may concern.:

Be it known that I, Josepa Mgerrirr, a
citizen of the United States, and resident of
Hartford, in the county of Hartford and
State of Connecticut, have invented certain
new and useful Tmprovements in Grinding-
Mills, of which the following is a full, clear,

and exact specification.

Thisinvention comprises an improved and
Lighly organized grinding mill for grinding
@rains, nuts, and many other articles or ma-
terials. \ )

The principal features of the present In-
vention reside in means for supporting, driv-
ing and adjusting the grinding instrumen-
talities; and for uniformly conveying, and
if necessary forcing, various materials to
the mixing: and grinding devices of the
mill; also for tempering the devices and the
material to be ground, so as to maintain
them at the desived temperature,.conduct-
ing away undesired heat and adding heat
when desired, by the cireulation of a tem-
pering medium in a simple comprehensive
manner, keeping the ground material and
the tempering medium separate, so that
ueither can become mixed with the other.

The invention also includes the organiza-
tion of the various devices whereby they may
be conveniently assembled, disassembled and
adjusted, and which permits the operation
of each without interfering with the tunc-
tion or operation of another, and whereby
the various parts are protected from in-
jurious corrosion, especially where it would
tend to rust together the parts which should
remain separable.

The invention also includes various de-
tails of construction and arrangement, all
of which will be hereinafter described and
set forth in the claims.

A preferred and desirable embodiment of
the present invention is shown in the ac-
companying drawings, in which—

Figure 1 is a side view, and Fig. 2 an
end view, in reduced scale. Tig. 8 is a plan
view, in enlarged scale, of the main feeding
and grinding devices and their environment,
in section taken on the line 3—3 of Figs. 1
and 2. TFig. 4 i$ a side view in section taken

on the line +—4 of Tig. 8, showing mainly -

the casing of what is shown in Fig.'3, with

the revolving serew and grinder removed.,

Fig. 5 is a side view in central longitudinal
section, showing the means for driving the

revolving grinder, supporting and adjust-
g the end thrust thevcof, and for admit-
ting and releasing the circuiating tempering
luid. Figs. 6 and 7 arve views showing de-
tails of the detachable and telescoping coup-
Ling employed for connecting the auxiliary
feed screw, Fig. 6 being an isometric view
and Fig. 7 being an end view in section
taken on the plane indicated by the line 7
of Fig. 6. TFig. 8 is an end view of the
upper portion of the machine looking in the
direction of the arrow 12 in Iig. 8, with the
delivery nozzle, grinding members, and feed
screw removed. Figs. 9 and 10 are isometric

views of the grinding members shown in:

the other figures of the drawings, It ig. 9
showing the revolving, internal member and
I'ig. 10 showing the fixed external member.
Fig. 11 is a plan view in central longitudinal
section, showing a multiple form of delivery
nozzle for the mill.

The machine shown in the drawings is
provided with a base or frame 1 upon which
the various parts may be monnted, includ-
ing a niotor 2 and starting box 3 for driv-
ing the various mechanisms. The principal
grinding head of this machine is shown to
consist of u casing -+ fixed upon the base and
containing the grinding members 5 and 6,
the first of which is stationary, being fixed
to or integral with the casing, while its co-
acting grinding member 6 is mounted for
rotation in the casing. The inner grinding
member 6 may be made separate from, or
integral with its shaft or stem 7, extending
rearwardly through and out of the casing to
connect with means for rotating and ad-
justing it, but for convenience of construc-
tion, and to enable the grinding member to
be replaced when worn out, or when others
of different form are required, they are
preferably made separable as herein shown
(Figs. 3, 9 and 10). In this instance the
inner rotating grinding member 6 is. at-
tached to a shaft 7, which may be provided
with spirally arranged threads or ribs 8,
coacting with other threads or ribs 9 on the
interior of the casing to advance the ma-
terial to be ground longitudinally through
the casing to and between the grinding mem-
bers. This form of feed screw or conveyer
being well known, no more detailed deserip-
tion of it is needed. The rearward end of
the rotating shaft or feed screw 7 extends
out of the casing 4 and is journaled in a
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bracket or slide 11, which is mounted for
sliding movement upon the base 1 in a di-
rection parallel with the axis of the shaft 7.

- A bushing 12 is preferably employed in the
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i5

20

25

slide 11. At its rearward end the rotary
grinder shaft 7 is provided with a thrust
bearing consisting of a collar 13 fastened
upon the shaft in any convenient way, as by
the nut 14, and of anti-friction washers 15
situated between the collar 13 and the face
or flange 16 of the bracket 11. This thrust
bearing sustains the endwise thrust of the
grinder shaft 7, due to the grinding action
and should be adapted to the direction of
that thrust.

As a means for rotating the inner grind-

ing member, the shaft 7 1s herein shown to.
be provided with a bevel gear 22, which

meshes with the gear 23 fixed on the shaft
94, journaled in the sliding bracket 11.
That shaft may be driven in any convenient
way from any motor or countershaft. It is
herein shown to be driven from the motor 2,
by means of the pulley or gear 25 driven by
a chain or belt 26 from the pulley or gear

27 of the motor 2.

A projecting guard 28 for the chain 26 is

provided, being preferably clamped or

30
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screwed to the sliding bracket 11, and be-
ing left sufficiently large at the bottom
where it encircles the pinion 27 to allow the
required amount of adjustment of the slide
and its appurtenances. The beveled gears
99 and 23 are also preferably inclosed by
projecting guards 30 and 381, which form
upper and lower halves of complete en-
circling guards for both of the gears, being
fastened together by means of screws 32, or
in any convenient way. The bearing por-
tions of these guards are herein shown as
encircling and resting upon the ends of the
bushings 12 and 33, respectively.

‘As a means for adjusting the grinders

" to regulate the space between them, and the
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consequent fineness of the material to be
ground, the bracket 11 is made’ adjustable
upon the base 1, being provided with a nut

18 engaging with a serew 19, which is jour--

naled on the base 1, and is provided with
any convenient means, as the handwheel 20,
by which the coarseness or fineness of the
grinding may be regulated at any time
without otherwise interfering with or in-
terrupting the grinding operation; since the
driving mechanism for the adjusted grind-
ing member is also carried by the bracket
11. This adjustment is also made without
interfering with- the circulation of the water

or other tempering medium; the means for

which will’ next be described.

In grinding mills, particularly those in-
tended for the grinding of drugs, food, or
food ingredients, it is desirable to avoid pro-
duction by the grinding action of heat suf-

ficient to effect the material as to its flavor

1,141,808

or consistency. In some instances it will be
found desirable to maintain the materials
being ground at certain definite tempera-
tures, which may be either above or below
the temperature produced by the grinding
action, which varies according to the re-
fractory character of the material, the fine-
ness of the grinding, the condition of the
grinding members, the rapidity of the
grinding action, or the length of time it Is in
action. With this in view the mill of the
present invention is provided with spaces
and conduits for the circulation of a temper-
ing medium, generally and preferably
water, around and adjacent to the grinding
members, the bearings, or other members
most likely to generate heat by friction or
attrition, so as to conduct undesired exces-
sive heat away from those members or from
the material, or to conduct additional heat
thereto through the walls of those members;
while excluding the tempering medium
from direct contact with the bearings, the
grinding surfaces and the material being
ground. In the embodiment herein shown,
the circulation is reduced to a single system,
the same flow or circulation being conducted
first to one of the grinding members and
then around, past or through the bearings
to the other grinding member. Obviously,
however, separate systems may be employed
where different temperatures- are requirer
for the various parts. For example, where
it is desired to keep the bearings cool, and
the material at a higher temperature, sepa-
rate systems may be employed, each employ-
ing a tempering medium of the desired tem-
perature. Although this ecircular system
may thus be employed to conduct additional
heat to the materials, or to the parts, yet, for
the main uses contemplated for this inven-
tion, it is commonly desirable to keep the
parts cool rather than to add more heat, mn
which case a single circulating system, em-
ploying-a cooling medium, is sufficient.

As herein illustrated, the water or other:

cooling or tempering medium is first con-
ducted to the inner grinder and then to the
outer grinder; but obviously this course may
be reversed or each may be separately and
independently cooled or tempered by sepa-
rate systems, by a suitable arrangement of
the piping and connections. :

In arranging the tempering system, it is
desirable to exclude the tempering fluid
from between the grinding -surfaces, the
bearings, and from the material ground. It
is also important to avoid interfering with
the means for rotating and adjusting the
grinding members. ~ The inner grinding
member 6 is chambered or recessed annu-
larly at 86, thus providing an annular space
for the circulation of the tempering fluid,
and also thinning the wall and thereby in-
creasing the conductivity and reducing the
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weight of the grinding member. That mem-
ber is herein shown to be mounted on the
shaft 7, being secured thereon by means of
a key 87, and a nut 38. Suitable gaskets 39
are employed if necessary to prevent the
water or other circulating medium from es-
caping through the joints; and in making
the nut 38-it is preferably not bored entirely
through for the same reason. :

The ghaft 7, which may also serve as the
feed screw or conveyer, 1s axially bored to
receive the tubs 40, which is smaller than
the bore, so as to leave the annular space 41
around the tube, the end of which is closed
by means of a short piece of tubing 42. The
end of the tube 40 is closed ‘by means of a
plug 43. -A cross pin 44 may be employed to
hold the tubes and the plug in position in
the end of the shaft 7. The passages 46
allow the. water to flow between the inside
of the tube 40 and the annular space 36 of
the grinder.6, while one or more apertuves
47 through the wall of the shaft 7 afford
communieation between the space 36 and
the annular space 41 around the outside of
the tube. Thus the water or other temper-
ing medium may be conducted through the
interior of the tube, out through the pas-
sages 46, to the circulating space 41; and
thence axially along the shaft. Or this di-
rection of flow may be reversed, making 41
the inflow and the interior of the tube 40 the
outflow.

In order to provide the interior of .the
tube 40 and the annular space 41 around the
tube with external connections, the rear-
ward end of the shaft 7 and the tube 40 are
extended beyond the thrust bearing, through
the stufling boxes in the frame or brackes 50
(Fig. 5). The gland 51 and its packing 52
encircles the end portion of the hollow shaft
7, the port or passage 53 beyond the end of
the shaft 7 communicating through the side
of the bracket between the passage 41 and
the pipe 54. The tube 40 extends beyond
the outlet 53, through an.independent stuff-
ing box, including a gland 55 and packing
56. A supply tube 57 in the end of the
stufling box provided with a valve 58 com-
municates with the interior of the tube 40.
The pipe 57 is provided with suitable ex-
tensions or connections leading from a source
of supply for the water or other tempering
medium, or it may be used as the discharge
pipe, the pipe 54 being employed as the
inlet. Thermometers 48 and 49 may be em-
ployed at or near the inlet and outlet, or
wherever it may be desired to observe the
temperature of the circulating fluid.

To provide circulating space for the tem-
pering fluid to and around the outer grind-
ing member 5, the casing 4 is provided with:
a chamber 60, which preferably extends
lengthwise of the casing and annularly
around the central opening for the feed

8

screw or conveyer 7. This chambered cir-
culating space extends to and around the
grinding member 5, through openings 61
between the ribs or arms 62, by means of
which the inner wall of the casing, inside of
the chamber 60 is tied to the outer wall, out-
side of that chamber. Thus the tempering
fluid is allowed to flow directly in contact
with and around the outer grinding member,
which in turn is utilized as a means for clos-
ing the outer end of the chamber 60, to pre-
vent the escape of the cooling medium there-
from. TInasmuch as the casing 4 would gen-
erally be made of cast iron, which would be
corroded by the action of the water, the
seating rings 63 and 64 of non-corrosive
metal, such as bronze, are provided, for re-
ceiving and seating the outer grinding mem-
ber so that the latter will not become rusted
into place, thus perhaps interfering with its
removal and replacement. Suitable gaskets
66 and 67 are provided between the grinding
member and its seat, to insure making liquid-
tight joints. The grinding member, its
gaskets and seating rings, are firmly held to
their place by means of a screw ring 69
threaded into the outer end of the casing.

Inflow and outflow of the cooling medium_

is provided for the circulating space 60 by
means of piping 71 and 72. Kither of these
may serve as the inlet or outlet, being con-
nected with suitable supply and discharge
pipes or conduits. In the present instance,
however, the chamber 60 receives the dis-
charge of the cooling medium from the
inner grinding member through the dis-
charge pipe 54 and the inlet 71, the outlet 72
leading to a sunitable discharge conduit be-
neath the flcor or elsewhere. A connecting
pipe 73, provided with a valve 74, is herein
shown connecting the two pipes 54 and 72
(Fig. 1) to facilitate draining the water out
of the respective pipes and passages, or to
permit the water to be discharged without
passing to the casing 4. The preferred cir-
culation of the cooling medium in a single
system, inwardly through the valve 58 and
outwardly through the passage pipe 72 is
indicated by small arrows in Fig. 1 and in
other figures. Obviously, however, this ar-
rangement may be modified in various ways,
by reversing the direction of the circulation,
or by dividing it into two systems, one for
the outer and the other for the inner grind-
ing member and their respective adjuncts.
This machine is shown to be provided
with two independent feed mechanisms for
the material to be ground, it being assumed

- in this instance that the principal mass can

easily be fed by gravity from an ordinary
hopper 76 through the main throat 77 of the
machine. The hopper 76 may be made re-
movable so as to substitute other forms of
hopper, suited to various materials or pur-
poses. A second and independent feed sup-
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ply is herein shown as an auxiliary feed
entering the main throat at one side thereof,

as shown in Fig. 1 directly above the con-

veyer or feed screw. Obviously other feed-
ing conduits may be added, either of a sim-
ple character like the hopper 76, discharging

" by gravity, or a more complex device em-

10.

15

20

25

30

1 35

' 40

46

50

55

60

ploying a forced feed of any desired kind.
That shown in the drawings comprises an
auxiliary feed screw 80 in a tube 79, which
extends from the side of the throat 77 up-
‘wardly at an angle and opening at its upper
side with a throat or hopper 81, which re-
ceives .its supply from the discharge outlet
82 of a reservoir 83, which is preferably de-
tachably mounted upon a suitable column
84, supported by the base or frame 1. In
this instance the discharge opening 82 of the
reservoir is above the throat or hopper 81,
with a clear space between, thus enabling the
amount and character of the material fed
from this source to be observed, forming in
effect a sight feed. _ )

This auxiliary feeding device is provided
with stirrers and conveyers, suitable for use
with material which is liable to cling or
_pack together, as for example, salt, during
a2 humid condition of the atmosphere. These
stirring and feeding devices are mounted 1n
the upper end of the column 84. The initial
driving shaft 85 is provided with a pulley
86, which receives rotary motion in any con-
venient way, as by a belt 87 from the pulley
or gear 25. i

In order to facilitate the assembling and
disassembling of the parts for their con-
struction or inspection, the connecting
mechanism of the feed screw 80 is made to
telescope and may be detachable from its
driving connection with its gear 121. The
latter is fixed upon a shell or spindle 122,
journaled in the column 84, its outer end be-
ing threaded or otherwise suitably recessed
for receiving and holding the quill 123,
within which the upper end of the auxiliary
conveyer or feed screw is fitted for sliding
‘movement. The telescoping end of the screw
80 is provided with u spline 124 which pro-
jects outwardly through and beyond  the
longitudinal slot 125 in the quill 123 and into
the annular recess 126 in the clutch collar
127. A key 1928, seated in the quill 123 also
projects outwardly into the said annular re-
cess of the thrust collar 127, holding the col-
lar longitudinally in place upon the quill
while permitting it to be rotated relative to
the quill. A splineway 130 through the ad-
jacent side of the collar enables the key 124
of the feed screw 80 to be slid out of the
clutch collar when the collar is rotated to
the position shown in Fig. 6, with the spline-
way 180 in register with the slot 125. The

~ slot 180 also permits the key 128 to enter the

65

recess 126 in the initial assembling of the
parts. - In order to facilitate bringing the

1,141,898

splineway 130 into register with the slot

125, the clutch collar may be provided with

a pin or screw 131, so located as to engage
with the key 128, when the keyway 125, and
consequently the spline 124, are in register
with the splineway 180. An additional pin
132 may also be provided on the other side
of the key 128, as shown in Fig. 7, to prevent
that key, from being turned into coincidence
with the splineway 130. Thus the operator
wishing to disconnect the parts may, upon
turning the thrust collar 127 by the sense
of feeling alone, stop it in proper position
for endwise disengagement of the key 124,
through the splineway 130, either by push-
ing the feed screw endwise in the quill 123,

70

75

80

or by unscrewing the latter from its shell or -

spindle 122, in which case the feed screw 80
and its appurtenances may be entirely re-
moved. o

In order to enable the. various materials
which may be ground in this mill to be prop-
erly discharged from the mill, provision is
made for attaching different forms of dis-
charge nozzles, suited to the different mate-
rials to be ground, or suited for the recepta-
cles into which the ground material is to be
packed or conveyed. Thus the nozzle 140 of
Figs. 8 and 4 is provided with a single dis-
charge spout, in Iine with the axis of the feed
screw and the grinding members, whereas
the nozzle 141 of Figs. 1 and 11 is shown to
be provided with two nozzles, 142 and 143,
dividing the discharging material into two
streams. For convenience in attaching and
detaching these nozzles they are preferably
screw-threaded upon the end of the casing

85

90

100

4 and are provided with a hand-wheel por- .

tion 145, by means of which the nozzles may
be easily screwed to and unscrewed from
the casing.

106

In the operation of the machine described

herein the materials are placed independ-
ently in the hopper 76 and the reservoir. 83.
The motor being started, the feed screw 17

and its internal grinding member 6 are ro-

tated. -- The material from the hopper 76
passes directly through the throat 77 into
the feed screw and is thence fed forward
through and between the grinding members
5 and 6 and out of the spout or spouts of the
delivery nozzle.
coarseness is secured by turning the adjust-
ing screw 19, thereby sliding the bracket 11
backward or forward and carrying the in-
ternal grinding member 6, its shaft or feed
screw 7 and their driving and thrust de-
vices bodily forward or back in the direc-
tion for securing the desired change.in the
fineness of the grinding.

The supply of water or other tempering
medium is. turned on through the inlet valve
58, passing through the tube 41, and the pas-
sages 46 to the circulating space 36 of the
grinding member 6, passing thence through

The desired fineness or

110

115

120

125

130



i0

1]
o

40

60

1,141,898

the passages 47, 41 and 53, and the pipes 54
and 71, to the circulating space 60 in the
casing 4, which surrounds the feed screw 7,

from which the water continues through the -

openings ‘or passages 61 to and around the
external . grinding member 5, discharging
thence through the pipe 72 into any conven-
ient drain. Or it may discharge into a reser-

“voir from which, after being cooled, or oth-

erwise modified, it may again be circulated
through the machine. Water or any other
suitable tempering flnid may be employed.
Under some conditions, or for some pur-
poses, the circulating medium may be em-
ployed for heating instead of cooling the
parts through and around which it is circu-
lated. The construction, arrangement, and
operation of this mill may be modified in
various ways to suit different uses or condi-
tions. ,

The auxiliary stirring and feeding de-
vices shown herein are made the subject
matter of a division of this application, Se-
rial No. 700,969, filed June 1, 1912.

I claim as my invention:—

1. The combination, in a grinding mill, of
a casing provided with a fixed grinding
member, a rotatable forcing screw within
the casing, provided with a grinding mem-
ber, respectively codperating with the cas-
ing and with the fixed grinding member to
feed material in an axial direction to, and
grind it between the said grinding mem-
bers, means for conducting a tempering me-
dium longitudinally through the forcing
screw into contact with the rotating grind-
ing member and longitudinally back again
within the forcing screw.

2. The combination, in a grinding mill,
of a casing previded with a fixed grinding
member, a rotatable forcing screw within
and codperating with the casing to feed
material in an axial direction along the
serew, a grinding member carried by the
serew, and codperating with the said fixed
grinding member to grind the material fed
to it by the screw, means for conducting a
tempering medium longitudinally through
the forcing serew into contact with the ro-
tating grinding member and longitudinally
back again through the forcing screw, and
means for directing the tempering medium
outside of the forcing screw and around the
fixed grinding member.

3. The combination, in a grinding mill, of
a casing provided with a fixed grinding
member, a rotatable forcing screw provided
with a grinding member, and disposed with-
in the casing and the fixed grinding mem-
ber, respectively, and codpevating therewith
to feed the material in an axial direction to-
ward, and grind 1t between, the said grind-
ing members, means for conducting a tem-

_pering medium longitudinally through the

forcing screw into contact with its grinding

8

member, and longitudinally back again
through the forcing screw, and means for
conducting the same tempering medium
thence to the casing, around the forcing
screw, and around the fixed grinding mem-
ber.

4. The combination, in a grinding mill,
of a casing having a seat for receiving a ro-
tary forcing screw, an inclosed space for cir-
culating a tempering medium around the
said seat, a grinding member removably
seated in the casing with its outer surface
exposed.to the flow of the circulating me-
dium, and means for making fluid-tight
joints between the outer surface of the
grinding member and the inner and outer
walls of the said circulating space, whereby
the tempering medium may circulate from
the casing to and around the grinding mem-
ber without escaping through said joints..

5. The combination, in a grinding mill, of
a casing provided with a fixed grinding
member, a forcing screw mounted for rota-
tion within the casing, a rotary grinding
member carried by the said forcing screw,
in codperative relation to the fixed grinding
member, and means for conducting a tem-
pering medium longitudinally within the
forcing screw directly to the rotary grind-
ing member, and a separate conduit for con-
ducting the water from the grinding mem-
ber longitudinally back again through the
forcing screw.

6. The combination, in a grinding mill, of
a casing provided with a fixed grinding
member, a forcing screw mounted for rota-
tion within the casing, a grinding member
carried by said rotating screw in coSpera-
tive relation to the fixed grinding member,
a conduit extending longitudinally through
the forcing screw to the rotary grinding
member, for conducting the tempering me-
dium into contact with the rotary grinding
member, and a separate conduit for return-
ing the tempering medium from the grind-
ing member longitudiaally through the fore-
ing screw.

7. The combination, in a grinding mill,
of a casing, coacting grinding members
within the casing, one of which projects
axially. out of the casing, a bracket mount-
ed for sliding movement adjacent to the cas-
ing and having the said projecting grinding

member journaled therein for rotation, driv-

ing means journaled on the bracket inelud-
ing gearing for transmitting rotary move-
ment to the said grinding member, and
means including a screw for moving the
sliding bracket to adjust its grinding mem-
ber and driving means relative to the co-
acting grinding member. v

8. The combination, in a grinding mill, of
a casing, coacting grinding members within

the casing, a bracket mounted for sliding:

movement adjacent to the casing. and hav-
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ing one of the grinding members journaled
therein for rotation, driving means includ-
ing gearing and a shaft also journaled in the
bracket, for transmitting rotary movement
to the grinding member, and means also car-
ried by the said bracket for inclosing the
said gearing. - : )

9. The combination, in grinding mills, of
a casing, coacting grinding members, 2
bracket mounted for sliding movement ad-
jacent to the casing and having one of the
grinding members journaled therein for ro-
tation, means including a shaft, a pair of
bevel gears and a driving gear also jour-

naled in the bracket, for transmitting rotary
‘movement to the grinding member, and

guards also carried by the bracket for in-

closing the said bevel gears and the driving

ear. :
8 10. The combination, in a grinding mill,
of a casing having space in its wall for the
circulating of fluid, and a grinding member
secured to the casing with its surface ex-
posed- to and closing said space to prevent
the escape of the fluid past the grinding
member.

11. The combination, in a grinding mill,

~ of a casing having a space in its wall for
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fluid circulation, a seating ring fitted against
the end of the wall within the space, a
grinding member seated against the said
ring with its surface exposed to the circu-
lating space outside of the ring, and means
for closing the joint between the outer side
of the circulating space and the grinding
member.

12. The combination, in a grinding mill, -

of a casing having fluid circulating space in
its wall, a seating ring for the wall inside
of the.circulating space, a grinding member
seated in said ring with its surface exposed
to the circulating space outside of the ring,

" a seating ring for closing the joint between

the grinding member and the outer wall of
the space, and gaskets for closing the joints

- between the said rings and the grinding
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member.

18. The combination, in a grinding mill,
of a casing having fluid circulating space in
its wall, a seating ring secured to the wall
inside of the space, another ring seated in
the wall outside of the space, a grinding
member seated in the said rings, -gaskets
against the outer face of the latter ring, and
the face of the grinding member, respec-
tively, and a clamp ring screw-threaded in

‘ the casing and bearing against the said

gaskets to hold the said grinding member
1n place and to close the joint outside of the
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said member-to prevent escape of the fluid
from the circulating space:

14. The combination, in a grinding mill,
of a casing, a separable shaft and grinding

member mounted for rotation within the-
65 -

casing, with an annular space between them
for the circulation -of a tempering medium,
a tube within the shaft and an annular space
around the said tube, both. communicating
with the said annular space of the grinding
member . for conducting the tempering me-
gium to and away from the grinding mem-
er. : :
15. The combination, in a grinding mill,
of a casing, a separable grinding member
and feed screw mounted for rotation in the
casing, with an annular space in the grind-
ing member for the circulation of a temper-
ing medium, and means for conducting a
tempering medium to and from the said
space, including a bore extending longitu-
dinally through the feed screw, a tube seat-
ed therein smaller than the bore, means for
closing the inner end of the tube and the
inner end of the bore, and passages leading
from the annular space of the grinding
member to the bore and to the tube.

16. The combination, in a grinding mill,
of a casing, a feed screw within the casing,
a grinding member secured to the feed
serew with a fluid circulating space between
them, inflow and outflow passages for fluid
extending within the feed screw and com-
municating with the said water space be-
tween the feed screw and the grinding mem-

-ber. .

17. The combination, in a grinding mill,
of a casing provided with & circulating space
for a tempering fluid, a grinding member
also provided with a circulating space for a
tempering fluid, and mounted at one end for
rotation in the casing, with its other end

mounted for rotation in a separate bearing,

inlets and outlets for the fluid, having a
telescoping connection at the said bearing
with the circulating space of the rotating
grinding member, and a thrust bearing en-
gaging the said rotating member between
the casing and the said bearing, and means
for rotating and axially adjusting the said
grinding member.

In testimony whereof I have signed my
name to this specification in the presence-of
two subscribing witnesses.

JOSEPH MERRITT.
‘Witnesses: '

Frank M. MaTHER,
Mary G. F. CunNiNemay
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