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UNITED STATES

—_——rre

PATENT OFFICE,

JOHN FITZGERALD, OF BROOKLYN, NEW YORK.

COOLING MECHANISM FOR GRINDING-MILLS.

SPECIFICATION forming part of Letters Patent No. 200,964, dated” April 4, 1882,
Application filed December 4, 1880. Tenewed July 14, 1881, (No model.) |

To all whom it may concern :
Be it known that X, JOoEN FITZGERALD, of

~the city of Brooklyn, county of Kings, and

State of New York, am theinventor -of certain
Improvementsin Cooling Mechanism for Grind-
ing-Mills, of which the following is a full, clear,
and exact description, reference being bad to

the accompanying drawings, forming part of
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the saine. ‘

My invention relates to grinding-mills; and
it consists in the cowmbination of parts and de-
vices hereinafter particalarly described, and
constructed and arranged as set forth, where-
by the cooling of the upper and lower grind-
ing-stonesis accomplished, and whereby either
air or water may be employed at pleasure as
the - cooling medium, and the change may be
made from one to the other, if desired, with-
out rearrangement or alteration of the parts,
all as more at length recited in the elaims.

Figure 1 is a side elevation of a grinding-
mill embodying my invention. Fig.21is a plan
of the same. Fig,3is a planin detail of 2 cir-
cular water-escape trough, which constitutes
one part of myinvention, and which is herein-
atter fully described. Tig. 4 is a vertical cen-
tral sectional view of the mill. Tig. 5 is an
interior plan of the casing of the upper or sta-
tionary grinding-stone, the stone being re-
moved to disclose fully the arrangement of the

cooling-chambers and theirsupply and exhaust !

-pipes. Fig.6 isasimilar view of the casing of

35

the lower or moving grinding-stone, said stone
being removed. +
The object of my present invention is two-

- fold: first, the accomplishment of the cooling

40

of both the upper or stationary grinding-stone
and the lower or moving grinding-stone; and,
second, such an arrangement and construction
of thedevices employed to accomplish the cool-
ing of the stones thai said devices are adapt-
ed for the use of either air or water asthe cool-
ing medium, and that a change may be made

1from one to the other without alteration or re-

435

arrangement of said devices, and also where-

- by the centrifugal force generated in the low-
-er or revolving grinding-stone is utilized to
- Tacilitate the circulation of the coolin o medinm
-over and around the stone, and more particu-

larly when water is employed, said cooling me- | chamber, @, exists between the outer edge of 100

dium being admitted to the cooling-chambers
at the center of the stone and discharged at
the periphery, -

A 1s the upper or stationary grinding-stone,
and B the lower or moving grinding-stone.

A’ 18 the casing which contains the cooling-
chambers of the upper stone, A, and in which
the same 1s supported and centered, which is
preferablyaccomplished by meansofset-screws,
as shown., -

B’ is the casing which contains the cooling-
chambers of the lower stone, B, and in which
the same 1s seated and centered, preferably
by means of similar set-secrews, as shown.

O is the spindle upon which thelower stone,
B, is hung, and by means of which it is re-
volved. |

D is the frame which supports the various
parts. , |

I is the hopper into which the material to

‘be ground is placed, and from which it is fed

through the adjustable gate ¢ to the stones A
B, the said hopper being supported by lugs ¢/,
bolted to the top of the frame, as shown, and
the material passing to and between the stones
through the opening ¢ in the upper grinder,
A, and 1ts casing A’. A conical plate or disk,
I, is secured upon the center of the lower or
moving stone, B, and is held in place by bolts
passing into the. casing B’ of the said lower
stone, and the inclined outer face of this plate
serves to guide the material to be ground be-
tween the stones.
preferably chambered, as at f, and this cham-
ber communicates with the chamber b at the
center of the casing B’ of the lower stone,
which chamber is about the hub of said cas-
ing and stone, as shown in Fig. 4.

To accomplish the cooling of the upper or
statlonary stone, A, I employ the following
devices: Water or airis admitted under press-

The interior of this plate is
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ure through the main supply-pipe ¢/, and

passes from thence through the branch pipes e
¢’ which may be more or less in number, as
will be hereinafter apparent, to the cooling-
chambers about the upper stone. These cham-
bers are constituted as follows: The casing A’
of the stone A is of somewhat greater diame-
ter than the stone itself, so that a space or

95
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the stone and the outer circumferential wall | ber ¢ around the circamference of the stone to

or Hange of the casing.
or roof of the casing is cast, fixed, or other-
wise formed a circular projection, a’, which is
so placed that when the stone is seated 1n the
casing the projection will fit upon the upper
fdurw or back of the stone at or near to the
outer edge thercof, as seen in Ifig. 4, whereby
Al c]mmber upon the back of ihe stone and a
separate and distinet one on the circamfer-
ence are constituted.

The chamber ¢ abont the circumference of
the stone isthen divided into subechambers by
means of the radial partitions a?, and these sub-
divisions may be more or less in number; but
I find that for all praetical purposes a subdi-

- vigion into two distinet subchambers by means
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of diametric: llh;' opposite radial partitions, as
shown in Fig. 5, is preferable. Into each of
these circumfer ential chambers,and preferably
midway between the ends thereof, opens one
of the supply-pipes ¢ ¢/, through which the
cooling medium is ridmltt(,d, and as many sup-

ply-pipes as there are subdivisions should be
provided. The chamber coustituted npon the
back of the stone, as hereinbefore described,

is then divided into subchambers by mezms
of the radial partitionsa’a?, extendingirom the
interior circumferential wall of the casing to
the circular projection or partition ¢/, and by
means of the partitions «?, which are carried
inward to the interior ¢ircumferential wall, as
shown in Fig. 5. These subdivisions may be
more or less in number; but I find it prefer-
able to arrange them db shown in Iig. 9, to
constitute iour subchambers, @’ a’ a’ o, and
to have them in pairs in theilr 1)0&113101]8 rela-
{ive to the subdivision of the circumferential
chamber. At the ends of each subdivision of
the ¢hamber ¢ which are most remote from
the supply-pipes ¢ ¢ are cut or formed gates
or openings «° in the projecting partition ', a
Sepamte one opening into each of the subdivis-
ions a® af and a7 «®, constituting the pair ad-

45 Jacent to each subdivision of a.

§O
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D’ is the discharge or escape pipe leading
from the coolin mclmmbers of the upper stone,
A. This pipe is conveniently provided with
branches d d’, leading preferably to each pair
of adjacent subdivisions a® a® and a' «° as
shown, the partitions «¢® a*, which separate said
pairs, being in this arrangement preterably
cut away, as shown, so that communication is
had to a single one of the branch pipes of D/
from both of the subdivisions constituting the
pair, as shown. I prefer that there should be
within each of the subdivisions a® a® a” a° ir-
regularly-placed projections or lugs «', which
are cast or otherwise formed or fixed upon the
interior face of the casing and extend to the
upper face of the stone A, and which serve to
break up and thoroughly distribute the cool-
ing medinm over the faee of the stone.

It isevident that the cooling medium, wheth-
er air or water, entering through ¢ ¢, mli PASS

~through each of the subdivisions of the cham-

Upon theinterior face

the gates at each of the opposite ends thereof,
and through these gates into each of the pairs

of chambers a° a and o a®, over the upper face
of the stone, and thence out through d d’ to

70

the (]1scharfre -pipe D/, and that this circulation -

being mflmtmned the effectual cooling of the
upper stone will be accomplished. It is also
evident that the stone A being stationary, and
consequently the clrcuiatlon of the cooling
medium being caused by the pressuare or head-
way thereof, with no centrifugal force to 1m-
pede or overcome 1t, the circulation of thecool-
ing medium may De the reverse of that speci-
hed without materially changing the principle
of my described invention.

To effect the cooling of the lower or moving
stone, B, I employ the. following devices: The
main Supply -pipe €/ leads to a Stllfﬁﬂ“‘ box, €°,
in the roof of the hopper, and from this box

“and having play therein to permit the wear o_f

the stones to be taken up, the pipe ¢’ leads
down through the hopper, a stuffing-box, ¢,
being arranged in the opening in the floor
thereof thrmwh which the said pipe passes to
and thmugh the crown of the plate If, with
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thie chambered interior f of which it commu-

nicates. By this imeans the cooling medium,
be it air or water, is admitted- under pressure
fo the cooling-chambers of the lower stone, B.
These chamburs are constituted as follows:

About the hub of the casing which holds the
stone is formed the chamber b, as shown plainly
in Fig. 6. Upon the interior face of the cas-
ing B*r is cast or otherwise formed or fixed the
circular projection b/, which is so placed that
when the stone 1s seated in the casing the pro-

jection O’ will fit upon the back of the stone

at or near the outer edge thereof, thus form-
ing a chamber or space betwecn the back of
the stone and the interior face of the casing,

and the diameter of the casing being some-

what greater than the diameter of the stone,
a space or chamber is constituted between the
edge of the stone and the outer circumferen-
thi wall of the casing, as seen at 0°.

The space or chambu formed on the face of

thhe stone by the projection O/, 1 divide into

chambers 0% 0* U° 0% b7 L® by means of the ra-
dial partitions 0% 0 b O H13 b1, and these
chambers or divisions may be more or less in
number; but I find 1t preiuable that they
should bb as shown and specified for the most
effectual operation of my invention. The cir-
cumferential space 07, 1 also then divide into
chambers, and I find lt preferalle so to divide
this space that the chambers upon the back of
the stone are arranged in pairs in their rela-
tion to the subdivisions of the circumferential
chamber 0%, and this I accomplish by extend-
ing each alternate one of the before-named ra-
dial partitions-out to a junction with the face
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of the circumferential wall of the casing, as

shown plainly in Ifig. 6.

If desired, the chamber 12 may be divided
into ch%mberb equal in number to the subdi-
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o the main discharge-pipe D’, Fig. 4.
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the stones A and B are.closed in by means of |

mote from said gate b in the partition b’ is a

ccircumference of the stone, and to facilitate its

visions of the chan:ber on the back of the stone. | rings H H’, respective] Y, which are fitted upon

Into each one of the cbambers on the face of
the stone constituting a pair are gates D%,
opening from the central hub-chamber, b, and
at a point in each of said chambers most re-

gate, b, opening into the circumferential
chamber, the gatés of two adjacent cham-
bers preferably opening into the same subdi-
vision of said chamber 2. At the point in
each subdivision of said circumferential cham- |
ber most remote from the gates 0%, and lead-
Ing into into it from the chambers 7° Y, &e.,
are discharge-openings 0'7 in the plate or wall
of the casing, and said discharge-openings are
preferably provided with downwardly-extend-
ed short pipes or nozzles 0%, as shown in Fig.
4, which range in their revolution with the !
stone B over a circular trough, G, which is
supported on a cross-piece of the main frame.
From this trough an overflow-pipe, ¢, extends

I find it preferable to arrange the irregu-
larly-placed projections 0" in the chambers on
the face of the stone, to serve the same pur-
pose as that named for the projection «'°.

It isevident that the cooling medium,wheth-
er air or water, admitted under pressureto the !
chamber 0, will pass through the gates 5% into
each chamber of the several pairs, be they
more or less in number, on the back of the
stone, and, circulating through these chambers
over the back of the stone, will pass thence
from each pair through gates 5'¢ to one of the
subdivisions of the circuamferential chamber,
and thus around thecircumference of the stone,
and from thence will escape through the open-
ings 0%, and that when water is the cooling |
medium 1t will be caught in the trough G|
and carried from thence to the main discharge-
pipe D', o -

In cooling devices which admit the cooling
mediam at the periphery of the stone and dis-
charge it at the center, or which return it to
the center for discharge, the centrifugal force
generated by the revolution of the stone has
to be overcome by pressure or headway given
to the cooling medium; but it is evident that by
means of my described devices and their con-
struction and arrangement upon said stone, the
cooling medium being admitted to the cham-
bers at the center of the stone and wholly dis-
charged at the periphery thereof, I am enabled
to utilize the said centrifugal force in assisting
the rapid and complete circulation of the cool-
Ing mediam over the face of and around the

discharge, which takes place wholly at the
periphery of the stone. |

It is also evident that either water or air
may be employed as the cooling medium, or
that a change may be made from one to the
other at pleasure without altering, rearrang-
Ing, or disturbing my desecribed devices.

The circuamferential chambers on each of

the periphery of the stones and secured to the
outer walls or flanges of the casings, as seen
in Fig, 4. | |

Upon the pipe ¢® within the hopper E may
be secured the stirrer and mixer ¢®, which will
thus revolve with the pipe ¢® within the hop-
per and assist in feeding the material to be
ground to the stones.

What I claim as my invention, and desire to
secure by Letters Patent, is—

1. In a grinding-mill, the combination, with
the upper or stationary grinding-stone, A, of
the casing A’ and ring H, said casing being of
greater diameter than the stone, aund having
the circular projection a/ upon its inner face,
as described, thus constituting a circumferen-
tial chamber, a, about the periphery and a
chamber upon the back of the stone, said e¢ir-
cumferential chamber being divided by radial

partitions into chambers more or less in num-

ber, each subdivision being provided with an
inlet-pipe about midway between the ends
tbereof, and with a gate at each end thereof
opening into one of each of the chambers into

| which the aforesaid chamber on the back of

the stone is divided by means of radial par-
titions, as shown, and which subdivisions are
of such a number and arrangement relatively
tothesubdivisionsof the circumferential cham-

ber as to be in pairs, as specified, each pair

being provided with a common outlet-pipe, all
as described, and for the purpose set forth.

2. In a grinding-mill, the eombination, with
the lower or moving stone, B, of the casing B’
and ring H’, said casing being of greater di-
amefer than the stone, and having the circular
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projection 4’ upon its inner face, as described,

thus constituting a circumferential chamber,
b%, about the periphery of the stone and a
chamber upon the back of the stone, said
chamber on the back of the stone being di-
vided by radial partitions into chambers more
or less in number, each subdivision having an
Inlet-gate, 4%, leading into it from a chamber,
b, about the hub or center of the stone, and a
gate, 0', leading from it at a point in its op-
posite wall most remote from said inlet-gate
into a subdivision of the aforesaid cirecumfer-
ential chamber on the periphery of the stone,
which subdivisionis provided with adischarge-
opening, b'’, at a point in the wall thereof most
remote from the gate b, as described, and for
the purpose specified.

. In a grinding-mill, the combination, with
the lower or moving stone, B, of the casing B/
and ring H’, said casing being of greater di-
ameter than the stone, and having the circular
projection b’ upon its inner face, as described,
thus constituting a circumferential chamber,
b% about the periphery of the stone and a cham-
ber upon the back of the stone, said chamber
on the back of the stone Leing divided by ra-
dial partitions into chambers more or less in
number, each subdivision having an inlet-
gate, 0, leading into it from a chamber, b,
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about the hub or center of the stone, and a |

gate, b, leading from it at a point in 1ts op-
posite wall most remofe from said inlet-gate
into a subdivision of the aforesaid clrcumfer
ential chamber on the periphery of the stone,
which subdivision is provided with a dis-
charge- opening, 47, and pipe H'® at a point
in the wall thereof most remote {from the gate

Rojgpeiimar

255,964

'8, together with the trough G, as deseribed,
and for the purpose specified.

In witness whereof 1 hereunto set iny lmnd
this 2d day of December, A. D. 1880.

JOHN TITZGERALD,
In presence Of—

HENRY EICHLING,
A. G. N, VERMILYE.
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