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- and THOMAS OASCADEN JT.
terloo, in the county of Black Hawk, State of

IO

- -least one pair of grinders, one of these grind-
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To all whom it may COncerm: -
Be it known that we, WILLIAM F. DAVIS
, residents of Wa-

lowa, have inv ented certain new and useful
Imp1 ovements in Grinding-Mills, of which we
do declare the followmn* to be a full clear,
and exact de%cuptlon

This invention relates more par twulmly to
the class of grinding-mills that are adapted

more par tlcularly f01 the grinding of corn or

other grain to be used as food for stock. In
this cl.a,ss of feed-mills there is-employed at

ers being St&tIOH&I Y, while the other is revo-
lable, and motion is usually imparted to the
revoluble grinder by means of a sweep, to
which one or more draft-horses are attached.

In order to impart an increased speed of revo-

lation to the revoluble grinder or grinders, it
has been heretofore pmposed to emp103 mul-
tiplying-gear of various kinds, one familiar
type of sueh gear being what is commonly
known in the art as an ‘¢ orbital” gear.

The invention has for one of its ob,]ects t0

provide a multiplying-gearing for grinding-

mills that can be formed separate from the

- mill and readily attached thereto, and this

object the invention dccomphshes by pro-
viding a gearing comprising annular racks
formed separate fl om but adapted to encircle

~ the mill in combination with orbitally-mov-

35

- vide a multiplying

able pinions arranged between the racks and
provided with suitable means whereby the

pinions can be driven.

A further object of the invention is to pu}-
-gearing comprising annu-
lar racks and 111terposed orb1t&11y-movable

~ pinions, the movable rack being so connected

40
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with the revoluble grinder that such grinder
can move In vertical direction during the
ogrinding Operatlon independently of the 1 mov-

- able rack

A further object of the invention is to pro-

vide a feed-mill with an improved construc-

tion of multiplying-gear, whereby greater

speed - may be imparted to the revoluble
grinder of the mill, and this object is accom-
ph%hed by formmn* the gear of two annular
mcks with inter medlate orbitally - movable,

|

‘shell of the mill.
| viewof thering wheleby the pinions are sup-

pinions, the stationary rack being of larger
diameter and having a greater number of

teeth than the movable mck and being ar-

ranged to encircle sald movable rack.
Flﬂ‘me 1 is a perspective view of the sweep-
mill embodying the invention. Fig. 2 is a
viewin central vertical section through a mill
having the invention applied thereto. Fig. 3
is a plan view with the hopper and pinion-
supporting ring removed, the journals of the
pinions being shown in section.
detail plan view, ‘upon a reduced scale, of the
outer annular rack in position upon the outer
shell. Fig. 51s a detail plan view of the in-
ner annular rack. Kig. 6 1s a detail view, in
side elevation, . of the upper part of the outel
Fig. 7 is an inverted plan
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Fig. 4isa

ported. Fig. S is a plan view of the ring

shown in Kig. 7. Fig. 9 1s a view in central
vertical section through a mill embodying a
modified form of the invention. |
inverted plan view, upon a reduced scale, of
the mill shown in Fig. 9.
plan view of the inner annulm rack shown i in
Figs. 9 and 10.

G1 inding-mills of this character are usually
mounted upon a suitable box A,and,as shown,

the shell that carries the stationary grinder |

18 sustained upon the box by suitable feet a.
In the form of the invention illustrated in

Figs. 1 to S of the drawings the outer shell B
of the mill is stationary, while the inner shell

Cisrevoluble. T'he outershell Bis provided
upon its inner face with-a suitable grinding-

surface,and a corresponding gtmdm o-surface

18 tormed upon the outerface ot the base por-
tion of the innershell C. The upper portion

Fig. 11 1s a detail _
75
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Fig. 10isan
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of the inner shell or cone C is furnished with

‘suitable erushing-teeth ¢, that cooperate with

corresponding teeth b, projecting downward
from the arms B', that extend between the

top of the outer shell B and the hub B2
‘whereby suchshellis sustained. Thishub B-

encircles the central post C', that rises from
the top of the inner shell orcone C. The con-
struction of the grinding-surfaces between
the outer and inner shells B and C will be

‘readily understood by those familiar with this.

class of mills and need notbe particularly de-
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scéribed; as it forms no part of the present in-
vention. |

The upper partof the cone-post C'is formed
with vertical grooves ¢? (see Iigs. 2 and 4,)
adapted to receive cor 1espond1nw lugs d, pro-
jecting inward from the hub D of the cob-
breaker,and from this hub D extend the radial
arms d', asclearly shown in Figs. 2and 3 of the
drawings.. Through the cone-post C’' extends
the temper-screw E, upon the lower end of
which 1s fitted a threaded nut ¢, and a fixed
collar ¢’ on the screw E bears an*a,mst the in-
wardly-extending portion of the cob-breaker
hub D. between thehub D of the cob-breaker

and the hub B* beneathit are interposed suit-

able roller-bearings If of conical shape and
held in place by an encireling ring f, as shown
in IFig. 2.

| Upon the uppel edge of the outer shell I3
rests the inner annular rack G, h&vmg gear-

~ teeth g upon its outer surface and having its

23

- the hopper H,

‘breaker.

inner surface provided with lugs ¢', adapted
to be engaged by the arms d' of the cob-
To the upper part of the annular
rack 1s suitably connected the lower end of
into which the grain to be

~ ground will be placed. With the teeth g of
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the inner annular rack G mesh the teeth of
the pinions I, and these pinions also engage

the teeth m of the outer annular rack M. |
Preferably the outer annular rack M has cas?t |

integral therewith an annular depending part
M’, that extends inward and bears against
the outer shell B, and in order to securely
retain the outer annular rack in position the
shell I3 is formed with lugs 6%, that enter cor-

responding openings m? (qee Fig. 4,) formed
The

1[1 the edge of the dependmﬂ' por tion M.
lugs 0* are preferably formed with the offset
portions 0° (see Kig. 6,) so that after the de-
pending part M’ is set over the lugs b* and
oiven a partial turn the offset portion b° of

the lug 6* will interlock the part M' with the | t,he pinions and the maintenance of the parts

outer shell and prevent its accidental move-
mendt.

The pinions K are 11101111te(1 upon the un-

der side of an annular plate or ring N, that-

is prefer ably cast with axles » for the pinions,

and the pinions are retained in place upon

the axles n by the washers o at the lower
ends of the screw-rods O, the upper threaded
ends of these rods bemg provided with nuts
o', that bear against the raised portions of
the axles n. As shown, the annular plate or

ring N is provided with depending arms N',

carrying rollers %, that travel beneath the
lower edge of the outer annular rack M and
prevent the lifting of the plate N. Prefer-

ably also the outer annular rack M is encir-

cled by a wrought-iron band N?, that serves
to strengthen the rack. To the plate N will

- beconnected the usual sweep P and stay-rod |
- P, (see Figs. 7 and 8,) and preferably the |
upper face of the plate N is formed with a

socket to receive the inner end of the Swee

which the inner end of the stay- rod P’ will
be fastened.

From the foregoing descr 1pt10n it will be
seen that when revolution is imparted by the
sweep I’ to the ann ular plate N a correspond-
ing motion of translation will be imparted to

| the pinions K, and inasmuch as these pinions
mesh with the teeth of the inner rack G and

with the teeth of the fixed outer rack M an
increased speed of revolution will be given
to the inner rack, because of the motion of
translation of the pinions K and because of
the revolution of these pinions as they travel
around the outer rack. If the racks G and
M were of like diameter, the speed of the
rack G would obviously be twice that of the
rack M; but inasmuch as the rack M 1s of
considerably greater diameter than the rack
G it follows that the speed of revolution of
the rack (- will be correSpondmfrly increased.

| As the rack G by its lug ¢’ engages with the

arms d’ of the cob- breakel 1t wﬂl be seen
that revolution will be 1mpa,1ted from the
rack and through the cob-breaker to the in-

ner shell C and the ﬂ‘lllldlﬂﬂ‘-sul face carried

thereby. It will thus be seen that each revo-

Jution of the sweep I? serves to effect more

than two revolutions of the inner shell C and
of the movable grinding-surface.

There are numerous othe1 advantages inci-
dent to the present invention when adopted
as an entirety, and it will be obvious that cer-
tain of these advantages may be attained
when corresponding features only of the 1in-
vention are employed. Thus 1t will be seen
that the parts are of stmple construction, can
be easily puttogether, and that relative move-
ments of the inner and outer grinders will
not affect the action of the gearing. Again,
the arrangement of the gearing with inner

‘and outer racks and intermediate pinions in-

sures the accurate centering of the racks by

in proper relative position during the opera-
tion of the mill.

It is manifest that features of the invention
may be employed without its adoption as an
entirety and. that modifications may be made
within wide limits without departingfrom the
spirit-of the invention. Thus, for example,
in Figs. 9 to 11 of the drawings one simple
modification of the invention is illustrated.
In this form of the invention the inner sheli
C is stationary, being provided with suitable

feet ¢, whereby the mill will be supported.

Upon the central post C' of the inner shell or
cone C is supported the hub D of the cob-
breaker, as in the construction hereinbefore
described, this hub being provided with a se-
ries of radial arms d¢'. The lower portion of
the cone-post C' is encireled by the hub 3¢ of
the outer shell or grinder B, the outer shell

being connected to the hub B? by thearms B'.

In this form of the invention the outer sheil

- P and with the pelfmated offset lag p', to |l formed with a flange 0°, whereon rests the in-
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p | B is revoluble and at its base is preferably |
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ner rack G? this rack being provided with |
lngs g°,that engage corresponding lugsformed

upon the 011te1 surfaee of the shell B adja-

cent its base. Outside the inner rovoluble

5 rack G*is placed the outer stationary-rack
M?, and with the teeth of the inner and outer
racks G and MS engage the teeth.of the pin-
ions K* that are car ried by the annular plate
N. The plate N is similarin construction to

10 the annular plate hereinbeforedescribed, and
the pinions K* are supported thereby, as in

the hereinbefore-described form of the inven-

tion. Theplate N will be furnished with suit-

able means for convenient attachment there-

15 to of a sweep and stay-rod, as hereinbefore
set-forth. The annular rack M3 is provided
with feet m?, thatrest upon and -are bolted to
the outwmdly -projecting feet ¢> of the inner
shell. The hopper H in the form of the in-

20 vention illustrated in Fig. 9 is attached to

- the top of the outershell B In this last-de-
- sceribed embodiment of the invention when

-revolution is imparted to the annular plate |

N increased speed of revolution will be trans-

25 mitted from said plate by the pinions K to

the inner annular rack G* and to the revolu-
ble shell B.

One advantage incident to the plesent in-

vention is thab it can be readily applied to

30 ordinary sweep-mills, 1t being simply neces-

sary to locate the inner and “outer racks (%

and M?® the plate N, and the pinions about

the base of the mill. If for any reason it is-

desired to use the mill last deseribed as a plain

35 sweep-mili, these parts can be removed and

the sweep can be attached in the usual man-
ner to the offset lugs 6® of the outer shell B.

It is believed that this invention presents

the first instance of a grinding-mill having

40 annular rack-bars for med separete from the

inner and outer shells of the mill and adapt--

ed to be connected therewith, and it is to be
understood, therefore, that the invention is
not 1ntended to be restricted to the precise
45 details of construction hereinbefore set forth,
since obviously these may be modified by the
skilled mechanic without departure from the
spirit of the invention.
Iaving thus described our invention, what
50 We claim as new, and desire to secure by Let-
ters Patent, is—

1. A mulmpl) 1ng-g'eermfr for feed -mills
comprising two annular racks formed sepa-
rate from and adapted to encircle the mill in

55 combination with orbitally-movable pinions

arranged between the racks and provided

with emtable means whereby the pmlons can
be driven.
© . 2. A multiplying - geannﬂ* for feed-mills
6o comprising a revoluble spokelessinner annu-
- larrack, an outer stationary annular rack en-
circling both the body of the mill and the in-
ner rack, and a revoluble ring or support pro-
vided with & plurality of pinions in fixed re-
65 lation upon said ring or support and serving
to center the inner 1aek

G/

3.. The combination with the body of a

grinding-mill provided with inner and outer

‘grinders, one of which is revolubly mounted

with respect to the other, of driving mechan-
ism comprising annular racks, one station-

‘ary and the other revoluble, and encirecling

the mill, and interposed orbitally-movable

pinions, the revolublerack being so connected
with the revoluble grinder that such grinder

can move in vertical direction during the

grinding operation independently of the rev-

oluble 1&01{ o

4. The combmatwn with the body of &

grinding-mill provided with inner and 011te1'

grinders, one of which is revolubly mounted
with respect to the other, of driving mechan-
ism comprising two ammlzu spokeless racks
encircling the mill, one stationary and the
other revoluble, the stationary rack having
a greater number of teeth than the revoluble

75
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raek and orbitally- movable pinions inter-

posed between said racks.

5. The combination with the body of a
grinding-mill provided with inner and outer
grinders, one of which is revolubly mounted
with respect to the other, of driving mechan-
ism comprising an inner annular rack and

“an outer annular rack that encireles both the

body of the mill and the inner rack, a revo-

‘luble ring or support provided with a plu-
rality of pinions that are interposed between

said innerand outerracks, and suitable means

for imparting revolution to said pinion sup-

port or ring.

6. The combmatwu with the body of a
grinding-mill provided with an inner and an
outer grinder, one of which is revolubly

| mounted with respect to the other, of driving

mechanism comprisinganinnerannular rack,

an outer annular rack encireling both the

body of the mill and the inner rack, and a
revoluble ring or support provided with a
plurality of pinions that are interposed be-
tween said inner and outer racks, said ring
or support being mounted above the racks

Qo0
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and means eonnected to said ring or support

for imparting revolution t11e1et0 .

7. The combmemon with the body of a
grinding -mill comprising an inner and an
outer grinder, one of which is revolubly

mounted with respect to the other, of duvmu"

mechanism comprising aninner aunulm r aek

‘an outer annular rack encireling the body of

the mill and the inner rack, a revoluble ring
or support provided with at least three pin-
lons interposed between said inner and outer

racks and serving to center the inner rack

and suitable means for i 1mpe1 ting revolution
to said pinion support or ring.

8. The combination mth the body of a
grinding - mill comprising an inner and an
0ute1 rrrmdel one of which 1is revolubly
mounted with respeet to the other, of driving

‘mechanism comprisinganinner annularr ack

an outer annular rack encireling the body of

1135

[20

125

130

t.he mill and the inner rack, a revoluble ring
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outer grinder,

Ja N

or support provided with a plurality of pin-
“1ons interposed between sald inner and outer

racks and provided with depending arms hav-
ing rollers adapted to engage the stationary
ra,ck or part and prevent the lifting of the
pinion support or ring.

9. The eombma,twn with the body of a
orinding - mill comprising an inner and an
one of which 1s revolubly
mounted with respect to the other, of driving
mechanism comprising aninner annularrack,
an outer annular rack encircling the body ot
the mill and the inner rack, a 1’*evoluble ring

or support provided with a plul ality of pin-
ioms interposed between said inner and outer

racks, said ring or support being horizontally

o ar mnwed above the racks and bem o provided

with means for attachment theveto of a sweep |

622,015

| whereby revolution may be 1mpa,1*ted to said
‘pinion suppert or ring.

10. A grinding - mill GOII]IJT‘ISIDU‘ an inner
1'*evoluble shell or cone having a post at its
top, an outer shell encireling saad inner shell

and centered around said cone-post, a cob-

breaker connected to said cone-post and hav-
ing one or more arms extending therefrom,

an inner annular rack deta,chdbly engaging.
sald cob-breaker, an outer rack enelrchnw

said inner rack, and a revoluble ring orsup-

said inner and outer racks.
WILLIAM F. DAVIS.
THOMAS CASCADEN, JR.
Witnesses:
Jos. L. LEAVITT,
W. C. LOoGAN.
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