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-To all whom it may concerns:

UNITED STATES

PATENT OFFICE.

FRANKLIN M. ILER, OF DENVER, COLORADO.

DISK PULVERIZER.-

1,037,772 .

Specification of I.et'i:ers‘l’ate’nt. , Pat,ented Séi)t.; 3 1912_.: .

Application filed December's, 1910. ‘Serial No. §85,516; -

Be it known that I, Frankzin M. Trer,'a’
citizen of the United States, residing at Den:
ver, in the county of Denver and:State of
Colorado, have invented: certath new:.and
useful Improvements in Disk: Pulverizers;:
and I do hereby declare the following to be
a full, clear, and exact description of the in-
venticn, such as will enable others skilled ini
the art to which it appertains to
use the same. o . .

My present invention relates to improve-:

ments 1n disk pulverizers, and it'is intended |

to provide ‘an apparatus in which ore,: or

any other granular:material, may be ground -

to any desired degree ‘of fingness:: - -
My invention will be understood by refer-
ence to ‘the accompanying drawings,: in
which the same parts are indicated by the
sane-letters throughout the several views.” -

Figure 1 is a side elevation-of the com-"

plete apparatus: -Fig. 2 shows an ‘end view:

-as seen from the left of Figs.:1 and 4, parts
being brokén away.. Fig. 8 shows=a section:

taken along the line 3—3 of Fig. 1. Fig. 4

‘shows_a central vertical-longitudinal' section |

through the device:along the line 4—% of-
Fig. 2. - Fig. 5.is a detail showing the means

~ for relieving the apparatus undersexcessive:
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strains. TFig. 6 is a-detdil showing:the face*

of one of the pulverizing disks; as seen from-

the section line 6—6 of Fig: 4 and lo'({)k.ing*!»
. T1s a-

in the direction of the arrows.: Fig.
fragmental sectional view through the other:

pulverizing disks, along the line 7 of Fig. -
4, the parts:being shown' on :»-larger-scale

than in the other figures.: Fig. 8 is a detail
showing one of the inner:crushing blocks.:
Tig. 9 shows one-of the narrower crushin,
blceks. --Fig. 10 shows one of the grooved.
spacing blocks. ¥ig. 11 shows one of the
outer grinding bloc
one ‘of the softer fillers between’ the outer
grinding blocks. ' :

A represents the main framework of the

machine which' may--be ‘'made of a single
casting, -having the bed -platé- 1, provided

with the chamber 2 to which the material to
be ground is fed, said chamber having an

inclined bottom 8, and an -outlet 4. The

casting is also provided with a chamber 5
for the end thrust: bearing on the shaft B.
This shaft B carries the pulverizing disk C,
and is provided with a series of stepped

make: and :

;-and Fig. 12 shows-
1 these links being:

shouldérs 6; engaging the ‘end - thrust bear--
ings 7'inclésed in the chamber 5. ~“The outer
end of the shaft B-carries the drive pulley -
D provided with the cam plate 8 which én--
_gages 'the roller 9 dt the end of ‘the bell
~crank ‘B. - This’ bell ‘crank is pivoted: to the
‘plate F' which ‘is mounted' above-the ‘cover
-G ‘Thé 'upper - arm' 10- 'of -the ‘bell’- érank
lever is slotted -a$ at 11 te éngage betweén
the nuts 12 on the. screw: bolt:18 which-is
fastened to the bottoin of the reciprocating €5
chute H.: ‘This' chute is’ supported by re-
silient rods 14 and 15, the' rod-14 being eon--
nected to a yoke 16 sliding on the stanchions:
17, while the rod 15 is connected:td the'plate:
F. T:represents  the ihopper:which is" &d--70
' justably “securéd to ‘the 'stanchions 17 *by
‘means of the yoke 18.: Thé apparatiis mt:!‘
be set to vary the feed ‘as desived;*by ‘slter-
ing -the tilt of the chute”H and ‘raismig-or
‘lowering the hopper I: ‘The material'is fed 4§
from the chute throngh the funnél K having:
“the "throat K’ -opening :into ‘the tinteriof’
‘ chammber of the disk C.* -~~~ =~
¢ L ‘represents: the. hood ‘mounted’:bvet the
chamber 3 and inclosing ‘the upper portidn’ 80
-of the pulverizing disks'C dnd M. * The de- -~
‘tails of construction of thesé‘dishs-€:dnd M
+will be hereinafte? more fully déséribed.- < - = - -
The ‘disk M # mounted ‘on: the Whaft: N
"'which is provided: with: u:series of ste 85
shouldets 6: enghging ‘the.'end -thrust* =
ings :7, similar- to those slready described
‘in conmection with the shaft-B. : Thdse end
thrust bearings:are mounted:in the’ thamber
5% in the housitig ‘P which :donsists -6f twé ‘9o
| portions secured together' as shown:in Iﬂx%
1. The shaft: N i3 driven by the’"(:lglley!
is pref-

55
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‘-and the'angilar'velocity of the sha

‘erably: greater thaw that of the shaft ‘B, forr
Teasons which' vill be hereinafter ‘stated: - 95

- The housing ‘P i mounted: on the links: Q
so. as to havein slight:longitadinal play;
_ + pivoted: to the hoiisting ‘as

at 19 and ‘to the bage: plate 'R as at 20,:the

latter ‘plate being adjustable; relative-to the 100
bed ‘plate 1 to which it is attached.'The -

housing P is adjustably conhected to the
main frame A by means -of theheavyscrew S:
which engages 1n the screw ‘threads 2t in the
main frame and ‘passes through the lug 22
on the housing P, which leg is held-between
the lock nut 23 and the:#rangible, relieving

105

| device - T. The - latter - éonsists ~of - three
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washers mounted on the screw S, as shown
in Fig. 4, details' of which washers are
shown more clearly in Fig. 5. -

24 and 25 represent two end washers each

having dull knife edges 26 adapted to en-

gage 1n corresponding grooves 27 and 28 in
the plain washer 29. Lock nuts 30 hold the
end washer 25 in place. It will be noted
that the thrust on the shaft N is taken up
by the bolt S, and when this thrust becomes
excessive, the knife edges 26 will rupture
the washer 29, allowing the housing P and
with it, the shaft N and disk M, to slide
backward a small distance. The link con-
nection permits this backward and down-
ward movement of the said shaft N and
housing P, and it is preferable to a straight
sliding movement for the reason that appa-

- ratus of this character is apt to get clogged

20
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up with rust, or dirt, or other foreign mat-

ter, and to stick when the critical moment
arrives, thus preventing the proper action
of any automatic relieving attachments.

The chambers 5 and 5° are partly filled

with oil through suitable oil inlets 81. The

surplus oil is carried away from the chamber
5 through passages 82 and 33. It is espe-
cially’ desirable to prevent oil from getting
into the ground products in the chamber 2,
and for t%is reason the oil from the chamber
5 is carried off through the passage 33, and

the oil from the chamber .5* that creeps’

under the shaft N toward the said chamber
92, falls into the annular trough 34 in the
housing P, and escapes through an opening

85. (See Fig.4) Oil ducts 36 may also be

provided wherever desired. S
The details of construction of the pulver-
ized disks are shown in Fig. 4 and in Figs.
6 to 12, which will now be described. The
grinding portions of the two disks C and M

- are substantially identical in construction,
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except that the two disks are preferably of
unequal length axially for reasons herein-
after to be explained. Fach disk comprises
an outer ring 41 having a radial flange 42
insidé of which ring, and bearing endwise
against said flange, is a series of wedge
shaped blocks 43 and 44 made of soft and
hard metal, such as soft iron and hard steel,
alternately disposed. Inside of this circle
of alternating hard and soft blocks, is an-
other circle of blocks 45 and 46, separated
by spacers 47, said spacers being provided
with grooves 48 and end lugs 49, and being
wedge shaped, as shown in Figs. 7 and 10.
The blocks 45 are not as long axially as the

blocks 46, and thus between the blocks 46

there is a series of irregular pockets formed,
as shown most clearly in Fig. 7.

The grinding faces of the two disks C
and M are substantially identical, except

- that the pockets in one disk are, of course,

deeper than those in the other. The disks
are adapted to be attached either to the spider

1,087,772

*U shown in Figs. 4 and 6, or to the disk V
.shown in Figs. 4,.and 7. This may be con-
veniently done by means of tap bolts 50.
(See Fig. 4) The disk V being imperforate,
forms an end closure for the central cham-
ber in the disk M, while the spider U with
its curved spokes 51 permits the material to
be ground to. pass into the chamber in the
disk C, between said spokes, and to be
thrown outward by centrifugal action into
the pockets on the inner periphery of the
two pulverizing disks. The abutting faces
of these two disks are preferably set to the
desired distance apart, which would ordina-
rily be extremely small. :

In order to prevent circular scoring in the
face of either disk, the axes of the shafts B
and N are preferably eccentric. The two
shafts are preferably caused to rotate in the
same direction, the shaft N at a much higher
rate of speed than the shaft B, so that the

centrifugal motion will always keep the.

matter ‘to be ground thrown outward, while
the one disk passing over the other and in
the same direction, would have a shearing
effect, the large particles being broken up
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in the pockets by the crushing blocks 46, and .

the smaller particles passing into the narrow
space between the two disks will be ground
by the hard pulverizing blocks 43.. The soft
blocks 44 will ‘wear away faster than the
hard blocks causing little pockets to form
between the hard blocks into which pockets
the larger particles of dust pass and are
gyol?nd under the grinding action of the two
isks. :

.The operation .of the device is as fol-
lows :—The material to be ground being in
the hopper I, the parts being in the posi-
tion shown in Fig. 4 and the shafts B and
N being in rotation, the cam plate 8 will
rock the bell crank lever E vibrating the
chute H and shaking the material into the
funnel K, whence it will pass through the
throat K’ and into the chamber of the disk

C, passing between the spokes in said cham-"

ber. The material will also enter the cham-
ber of the disk M. The large particles will
be crushed up in the pockets between the
crushing blocks 46, and the finer particles
will be thrown, by centrifugal force
and -also by gravity, into the space
between the two disks, and will drop down
into the outlet 4, to be thence ecarried
away in any convenient manner. If any
foreign matter such as a nail, spike, or the
like should get into the space between the
rapidly rotating disks and tend to do serious
injury to the machine, the thrust backward
on the shaft N will cause the knife edges 26
to break the washer 29, and thus give imme-
diate relief to the apparatus, for the cause
of the injury would be so small that it would
drop through the enlarged aperture between
the disks; or the charge, then in the appa-
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ratus, and might be coarsely ground without
injury to the apparatus, and. the objection-
able article discovered in the dump and re-
- moved. Then a new washer 29 could be put

g in place and the apparatus adjusted as
before. . : '

The disks C and M are preferably made
of different axial lengths for the following
reasons —Suppose the blocks 46 in the disk

10 C to be three inches in axial length, and’

the similar blocks in the disk M to be five
inches in axial length, and assume that the
blocks must be at least ‘one inch long to be
efficient. The grinding faces will wear at

15 substantially the same rate ef speed, and in

due course of time one of the disks will
have grourd down to the effective length
of one inch, and the other disk to the

. effective length of three inches. The appa-
20 ratus, of course, is to be set up from time

to time to compensate for this wear. Naw,
when these disks have ground dewn as
stated, it will be a simple matter to take
off and -throw away the thin disk or stump

95 and to shift the thick disk from the sup--

- port V to the spider U, and then put on a
new disk having an effective length of five
inches, attached to the support V. In this
‘way, eighty per cent. of the effective wear-

30 ing surface of the manufactured disks may

be used up and far greater economy may be
secured than if each disk were originally
made of the same axial length. It will be
noted that the space between the crushing
85 surfaces is constantly changing, causing a

squeezing and crushing et%elc't instead of
solely a rubbing and grinding effect, there-

-by reducing the material to the desired size

without crushing a great portion to a much

40 less or undesirable size.

Another advantage is that in a machine
of this character, any desired maximum size

of the resulting particles may be produced

without the use of screens, :In practice, I
45 prefer to run the slow speed disk at just
about sufficient velocity to throw the par-
ticles. outward and upward against the
action of gravity, and I have found that
~ about one hundred and thirty revolutions

50 per minute are about sufficient for this pur-

pose. The high speed crushing disk is pref-
erably run at a much higher velocity. I
have found in practice six hundred and
* thirty revolutions per minute to be satisfac-
55 tory. This gives a crushing speed of five
* hundred revolutions per minute, and with
this arrangement of speeds of the two disks,
the force of gravity is never sufficient to

cause the ore or other material being |
60 crushed, to run to the center of the disk or,

to fall back into the machine. . .
It will be obvious that other automatic
-speed attachments may be provided if de-
sired and that other means for feeding the
85 apparatus.may be provided; algo that va-

8

rious modifications might be made in the
hereinafter described arrangement and
combination of parts, which can be used
without departing from the spirit of my
invention. Thus for instance, the two disks
may be run in opposite directions, instead
of in the same direction. The grinding
blocks 47 should preferably be of harder
material than the wedge shaped spacing
blocks 46.

Having thus described my invention,
what T claim and desire to secure by Let-
ters Patent of the United States is:

1. In -an apparatus of the character de-
scribed, the combination with oppositely
disposed annular rotary disks, each disk
being provided with a flanged ring, a series
of pulverizer blocks mounted radially in-
side said ring, and a series of grinding
blocks ‘mounted . inside of said pulverizing
blocks, with chambered spacing blocks sepa-
rating said grinding blocks, the whole
forming a centrally chambered disk, with

means for holding the faces of said disks in-

juxtaposition, and means for driving said
disks, substantially as described. o

2. In an apparatus of the character de-
scribed, the combination with oppositely
disposed annular rotary disks, each disk
being provided with a flanged ring, a series
of pulverizer blocks of alternately hard and
soft metal mounted radially inside said
ring, and a series of grinding blocks mount-
ed inside of said pulverizing blocks, with
chambered spacing blocks separating said
grinding blocks, the whole forming a cen-

{rally chambered disk, with means for hold-

ing the faces of said disks in juxtaposition,
and means for driving said disks, in the
same direction and at varying speeds, sub-
stantially as described.

3. In an apparatus of the character de-

scribed, the combination with oppositely

disposed annular rotary disks, each disk be-
ing provided with a flanged ring, a series of
pulverizer blocks mounted radially inside
of said ring, and a series of grinding blocks
mounted inside of said pulverizing blocks,
said grinding blocks being of unequal ra-
dial length, with chambered spacing blocks
separating said grinding blocks, the whole
forming a centrally chambered disk, means
for holding the faces of-said disks in juxta-
position, and means for driving said disks,
substantially as described. _

4. In an apparatus of the character de-
scribed, the combination with oppositely

_disposed annular rotary disks, each disk

being provided-with a flanged ring, a series

of pulverizer blocks of alternately hard and

soft metal mounted radially inside said
ring, and a series of grinding blocks mount-
ed mside radially of said pulverizing blocks,
said grinding blocks being of unequal radial
length, with chambered spacing blocks sep-
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arating said grinding blocks, the whole

forming a centrally chambered disk, means
for holding the faces of said disks in juxta-
position, and means for driving said disks
in the same direction and at unequal speeds,
substantially. as described.

5. In' an apparatus of the character de-
scribed, the combination with oppositely

disposed annular rotary disks, each disk be-

ing provided with a flanged ring, a series of |

pulverizer blocks of alternately hard and
soft metal mounted radially inside said ring,

and a series of grinding blocks of unequal
radial length mounted inside of said ‘pul--

verizing blocks with wedge-shaped spacing
blocks having end lugs and grooves separat-
ing said grinding blocks the whole forming
a centrally chambered disk, with means for
holding the faces of said disks in juxtapo-
sition, and means for driving said disks in
the same direction and at different speeds,
substantially as.described.

. 6. An apparatus of the character de-
scribed, comprising a main frame, and two
oppositely disposed, annular, rotary disks
mounted thereon, means for feeding the ma-
terial to be ground to saild disks, means for
holding said disks in juxtaposition, compris-
ing a housing, links supporting said housing,
a screw bolt connecting sald main frame and

said housing, a shaft for one of said disks

journaled in said housing; and means for
releasing said housing and allowing 1t to

swing backward on said links, when the

pressure becomes excessive, said means com-
prising a frangible washer mounted on said
screw bolt and other washers, having knife
edges located on each side of the first men-
tioned washer and adapted to break same
when the pressure becomes excessive, sub-
stantially as described. ‘

7. An apparatus of the character de-
seribed, comprising a main frame, and two
oppositely. disposed, annular, rotary disks
mounted thereon, means for feeding the ma-
terial to be ground to said disks, means for
holding said disks in juxtaposition, compris-
ing a housing, links supporting said hous-
ing, a screw bolt connecting said main frame
and said housing, a shaft for one of said
disks journaled 1n said housing, and means
for releasing said housing and allowing it
to swing backward on said links, when the
pressure becomes excessive, substantially as
described.

8. In an apparatus of the character de-
scribed, the combination comprising oppo-
sitely disposed annular rotary disks, form-
ing together a central grinding chamber,
each disk being provided with a flanged
ring, a series of pulverizer blocks mounted
radially inside said ring, and a series of
grinding blocks mounted inside of said pul-
verizing blocks, with chambered spacing

1,087,772

blocks separating said grinding blocks, sub-
stantially as described.

9. In an apparatus of the character de-
scribed, the combination comprising: op-
positely ~disposed annular rotary disks,
forming together a central grinding cham-
ber each disk being provided with a flanged
ring, a series of pulverizer blocks of alter-
nately hard and soft metal mounted radially
inside said ring, and a series of grinding
blocks mounted inside of said pulverizing
blocks, with chambered spacing blocks sepa-
rating - said grinding blocks, substantially
as described. :

10. In an apparatus of the character de-
scribed, the combinatien comprising op-
positely disposed - annular Trotary disks,
forming together a central grinding cham-
ber, each disk being provided with a flanged
ring, a series of pulverizer blocks mounted
radially inside of said ring, and a series of
grinding blocks mounted inside of said pul-
verizing blocks, said grinding blocks being
of unequal radial length, with chambered
spacing blocks separating said - grinding
blocks, substantially as described.

11. In an apparatus of the character de-
seribed, the combination comprising oppo-
sitely disposed annular rotary disks, form-
ing together a central grinding chamber

each disk being provided with a flanged
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ring, a series of pulverizer blocks of alter-

nately hard and soft metal mounted radi-
ally inside said ring, and a series of grind-
ing blocks mounted inside radially of said
pulverizing blocks, said grinding  blocks
being of unequal radial length, with cham-
bered spacing blocks separating said grind-
ing blocks, substantially as described.

12. In an apparatus of the character de-
scribed, the combination comprising oppo-
sitely disposed annular rotary disks, form-
ing together a c¢entral grinding chamber
each disk being provided with a flanged
ring, a series of pulverizer blocks of alter-
nately hard and soft metal mounted radi-
ally inside said ring, and a series of grind-
ing hlocks of unequal radial length mount-
ed inside of said pulverizing blocks with
wedge-shaped spacing blocks having end
lugs and grooves separating said grinding
blocks, substantially as described. .

13. In an apparatus of the character de-
scribed, the combination of rotary grinding
disks forming together a central grinding
chamber and comprising flanged rings, an
outer annular series of alternately hard and
soft pulverizing blocks mounted radially

within each ring, and an annular series of

crushing blocks and grooved spacing blocks
mounted within.said series of pulverizing
blocks, said spacing blocks having a less
radial dimension than said crushing blocks
to provide arc-shaped, grooved pockets be-
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tween the latter, and means for feeding ma-
terial to said grinding disks.

14. In an apparatus of the character de-
scribed, the combination of rotary grinding
disks comprising flanged rings, an outer
annular series of alternately hard and soft
pulverizing blocks mounted radially within
each ring, an annular series of crushing
blocks and grooved spacing blocks mounted
within said series of pulverizing blocks, said
spacing blocks having a-less radial dimen-
sion than said crushing blocks to provide
arc-shaped, grooved pockets between the
latter, end Hanges extending radially from
said spacing blocks flush with the inner
faces of said crushing blocks, and means for
feeding material to said grinding disks.

15. In an apparatus of the character de-

‘'scribed, the combination of rotary grinding

disks comprising flanged rings, an outer
annular series of alternately hard and soft
pulverizing blocks mounted radially within
each ring, and an annular series of crushing
blocks and grooved spacing blocks mounted

” within said series of pulverizing blocks, said

spacing blocks having a less radial dimen-

sion than said crushing blocks to provide

an inner peripheral series of arc-shaped,
grooved pockets between the latter, and
means for feeding material axially within
sald peripheral series of pockets. .

- 16. In an apparatus of the character de-
scribed, the combination of rotary grinding
disks forming together' a central grinding
chamber and comprising flanged rings, an
outer annular series of alternately hard and
soft pulverizing blocks mounted radially

within' each ring, and an annular series of
crushing blocks and grooved spacing blocks
mounted within said series of pulverizing
blocks,' said spacing blocks having a less
radial dimension than said crushing blocks
to provide an inner peripheral series of arc-
shaped, grooved pockets between the latter,
means for feeding maiterial axially within
said peripheral series of pockets, and means
for rotating said grinding disks in the same
direction at different speeds.

17. In an apparatus of the character de-
scribed, the combination of rotary grinding
disks, a bolt for holding said disks in codp-
erative relation, and a series of spaced wash-
ers provided with interengaging reduced
bearing-surfaces slidably confined on said
bolt. '

18. In an apparatus of the character de-
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scribed, the combination of rotary grinding

disks, an adjustably mounted step bearing
for one of said disks, a bolt, a medial disk
slidably mounted on said bolt and provided
with perpendicular radial grooves on its
respective faces, a pair of end disks slidably
mounted on said bolt and provided with
bearing surfaces for engaging such grooves,
and a nut threaded on said bolt for confin-
ing said engaged series of disks against said
step bearing. B

In testimony whereof, I affix my signa-
ture, in presence of two witnesses.

"FRANKLIN M. ILER.
‘Witnesses:
" R M. ANDRESON,
C7 C. LeMM.
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