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SPECIFLCATIQN farmmg part of Letters

- o . R ————

Pa,tent No. 295,049, dated March 11, 1884,

Application filed J anunary 17, 18"33 (No mnde_l)

Be it known that we, GEORGE RAYMOND and
ALBERT RAYMOND, of Chieago, in the county
of Cook and State Of Illmms hfwe invented
certainnew and useful Impmvements in Grind-

1ng-Lliils, of which the following is a specifi-

gation.

The object of the invention is to produce a
simple and cheaply-constructed mill adapted
for the reduction of grain, oats, and other
granular substances, and which may also be

~adapted at will for dwzdmﬂ* cornstalks, cane,

20

'_5'25

4.0

or similar material into Shortlenﬂ‘ths, and sub-
sequently reducing the same by grinding..

proved construction of the grinding apparatus,

as hereinafter explained in detall and to the
combination therewith of a meehamsm of a
peculiar construction to effect the division or
partial reduaction of the stalks and similar ma-
terial previous to their entering the grinding
mechanism proper; also, to the pecuhar con-

struction and armnﬂ'ement of interchangeable

feed mechanism fm use in oper ating upon dif-
ferent raaterials. |

Referring to the &Gwmpnwmﬂ‘ drawings,
Figure 1 represents o vertical central section
thl onghourimproved mill onthelinexz of Kig.
2. Tlﬂ 2 is atop plan view of the mill with the
upper 5}32115 bearing and the covering of the
cutter-head removed to expose the cutter head
and co-operating parts to view. Fig. 3 18 a
horizontalsectiononthelineyyof Fig. 1. Fig. 4
i3 a side elevation of the mill, one of the stand-

ism. Fig. 5 is a top plan view of the mill and
the hoppm with the mmpromtmg feed de-
vices therein. Fig. 6 18 a vertical section of

the same with the rempmcatmﬂ* feed devices
replaced by a feed-serew or worm. Fig. 7 is

a bottom plan view of the plate by which the
lower erinding-disk iscarried. Fig. 8isan end

- view of the devices employed upon the hop-

50

per to susiain the feed serew, crank-shaft,and
driving-pulleys. Fig. 8is a perspeetwe view
of one of the dﬁphc,ate boxes or bearings in
which the main shaft or spindle 1s sustained.
A’ represents the main frame, preferabiy
cast ecomplete in one piece, consisting of a flat -
base-plate, «, three tubular standards, b, there-

" | on, and a horizontal top plate, ¢, sustained by

the standards. This top plate? 18 construct-

ed with a central opening to pel it the pas-

sage of the driving-shaft, and with an annu- 55

lar recess or depressmn ci': in its upper side

to form a meal-chamber, the meal being de-

livered from this chamber throu oh a delivery-

spout, ¢, extending downward from the under

side, as plainly represented In KFig. 1. 60
Upon the top plate, ¢, of the main frame we

" mount a hollow ecurb or casing, B, designed

to cover and inclose the glmdmﬂ d1sks, “this

casing consisting of a cirenlar top plate hav-

1ng at 1tS pellphel y a depending rim, the Jower 65

Po this end the invention relates to an im- | flanged edge of which is seated upon and bolted

| to the top 1)1&1:@ as shown. The carb B has
formed upon its center a hollow upright head
or turret, &, designed to receive a cutter-head,
her emfafter descrlbed this turret being cov- 7o
ered by a cap-plate, ¢, bolted firmly thereon,
as shown, and being provided in oneside with
a mouth or inlet-opening, through which the
materials are introdueced into the mill.

- Crepresents the main shaft or spindle of 75

| the mill, located centrally and vertically in the

main irame, with its lower end seated in a
step or bearing, D, supported by a bridge-
tree, K, the detfuls of which will be hereinaf- -
ter described. - At its upper end the shaft 1s 3o

sustained in a box or bearing, ¥, supported
in a central hub or enlargement on the cap-
plate, as clearly shown in Fig. 1. It will be
-' Observ‘ed that the main shaft is thus sustained

t at its two extremities, whereby 1t 1s given & 85
ards of the main frame being broken away to | better support and greater rigidity when Inae-

expose the puileys for driving the feed mechan- |

tion than those shafts which have the grind-
ing-disk attached to the end overhanging the
bea,rmb The boxes or bearings of the shalt
are constructed, as shown in F]O‘ 9, of 2 sphe- go
roidal form on ‘the exterior, and are seated
loosely in cylindrical recesses, this construc-
tion permitting the boxes to adjust themselves
in exact alignment with the shait.
G and H represent the two horizontal glmd 05
mﬂ'-dlsk_s constructed in an annular form,
and in ordinary cases duplicates of each other,
with grinding-teeth .of any approved form
upon their opposing faces. The upper disk,
, is Dbolted firmly to the under side of the 100
cnrb or casing D, as shown in Fig. 1, and re-
i mmns rlﬂ‘ldly in position thel ein, The lower
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disk, H, on the contlaay is bolted to a hori- |

zontal plate I, clearly replesented in Figs, 1

~and 7, which is keyed or otherwise Se(,uled

ﬁrm]y to the main shaft within the curb or
casing 1n1med1ately above the top plate, ¢, of
the main frame, so that the rotation of the
main shaft imparts a corresponding motion

through the plate I to the grinding disk or

i0

ring . The parts are so proportioned rela- |
tively to one another that the meal flowing |

from the margin of the lower grinding-disk

- may pass freely into the meal space or cham-

_15

20

tact therewith, the top plate, ¢, of theframe is

_25

ber d beneath the plate 1, and thence through
the delivery-spout.
To facilitate and insure the delivery of the

meal the disk I has depending arms or blades-
Ik formed on its under side, as shown 1n Ifigs.
1 and 7, the outer ends of these blades being.

extended upward past the outer edge of the
lower grinding-disk.

-For the purpose of pleventmn" the escape of
the meal around the central shatt or its con-

provided with an upturned flange, [, encir-
cling the shaft and extending upward within

a corresponding annular ﬂanﬂ"e n, formed 011'

- the under side of the plate 1.

20

As a means of imparting motion to the spin- -

dle or shaft, we secure thereon a, driving-pul-

ley, J, which is preferably cast in one plece-.

with th.e disk I, as shown in Fig. 1, this con-

- struetion causing the power to be applied di-

35
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rectly to the disk, and also giving to the dlsk:_.
~ increased Stabﬂlby and stiffness. |

The parts above described constitute a com-
plete disk-action grinding-mill. Material in-

troduced 1nto the shaft of this mill through

the turret wiil pass centrally downward
through the upper grinding-disk G, and
thence outward between the suriaces of the
two disks, being delivered to the spout, as

before expla,med

45

- ting mechamsm to act upon the materials pre-

In order to adapt the mill for reducmn' corn-

stalks, sugar-cane, corn upon the ear, and
siniilar matexi'fbls Whi(h cannot. be reduced by
the action of grinding-disks alone to the form
of flour or meal, we provide an auxiliary cut-

| vious to their entrance between the disks.

_—
- of a

This cutting mechanism consists, essentially,
spiral fluted head, M, secured upon the
upper portion of the main shaft C within the
head or turret 2, and provided with a series
of upright smml blades or knives, N, which
are bolted firmlyv thereto, with theu edﬂ es ex-

- posed at the periphery in such manner as to

60
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co-operate with a fixed upright blade, ¢, bolted
to the interior of the head /4 at one side of the
feed mouth or inlet, as plainly represented in
Figs. 1 and 2. The edn‘e of the knifeq extends
Slmhﬂy within the burret or chamber in such

~position that the edges of the knives N pass

closely thereby, the knives being thus adapted
to act with a shearing action upon the stalks
or other materials introduced between them.
The position of the inlet-mouth, as shown in
Fig. 2, is such that the materials enter the

represented in ifigs, 1 and 3.

chamber or turret at oue side, owing to which

fact, and to the direction in which the knives

material inward automatically. . .
In order to arrest or check the inward mo-

| tion of the stalks,so that they may be properly

divided by the knwes “and for the purpose of

'revolve, the mill -tends to draw or feed ‘Lhe 70

retarding or retammé the pieces after their 7 5-

severance from the stalk in such manner that

they may be further reduced by the rotary

knives, the turret is constructed with upright

ribs or teeth ¢ upon its interior surface as
‘clearly shown in Figs. 1 and 2.

- While 1t 1s not absolutely neeessary that the

‘knives N shall be placed spirally upon the
‘head M, this arrangement is provided for the
reason that they thell act as feeders to assist

in carrying the material down between the

~orinding-disks, thus avoiding the necessit f01
g y

5pecla,1 devices for the purpose.
‘Having described the leading features of the

mi-ll,' we will now describe certain minor fea-

tures, which mayv be considered of importance.
Referring first to the means of sustaining

30
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the lower end of the main shatt, attention 18
directed particularly to Figs. 1 and 3. The

bridge-tree It is provided with a central open-
ing to receive the lower portion of a cup or
SDLkE‘t R, in which the shaft-box or bearing
‘proper I8 mounted the upper end of the cup

93

being provided w ith 2 peripheral flange, sup-

ported by knife-edge bearings on the two sides

of the bridge-tree, as usual, this arrangement
permitting the socket to remain vertical as
| the bridge-tree is adjusted. The lower end of

the eap or socket R is seated and arranged to
slide vertically in a tubular sleeve or hub,
designed to hold the socket from moving lat-
emlly, and thus keep the shaft in exact .:1,11'::1'11
ment without being adjusted. The Socket

is provided with an enlarged flange or base-

plate, mounted upon the base- plate of the ma-
chine in such manner as to be adjustable lat-
erally, in order to move the lower end of the
shaft, as may be required. In order tobring
the faces of the orinding-disks parallel with
each other, the base-plate of the socket rests
upon the base- plate ¢ of the main frame, and

{ is provided with radial slots s toreceive c]amp

1ng-bolts ¢, as pl‘unly represented in IKFigs, 1
and 3. |

As a means of effecting the ]atera,l adjust-
ment of the socket-plate and securing the same
in position, a series of horizontal serews, u, are
inserted through the base-plate of the main
frame from its outer edge inward, their inner

ICO

105

110

115

120

ends being threaded into lugs formed for the

purpose on the edge of the socket-plate, as
In effecting the
adjustment of the plate 35, the clamping-bolts
{ are first loosened, after which the screws
are turned in a proper manner to effect the
movement of the plate, which is then secured
by tightening the bolts .

ing ' at the upper end of the main shaft is
dropped loosely into a socket formed for the
purpose on the top of the cap-plate, as betore

The box or bear-

125
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will now be described.
chamber % at the top of the mill is provided
| ble, in order to permit the withdrawal of the
‘worm at will and the substitation of the slide

1n its place.

descnbed, and is covered b3 2 pluﬁ secured | but in other classes of materials 1t 1s necessary

therein, above, as shown in Fig. 1, the de-
tachment of this plug, affording access to the
bearing and permitting its removal at will.

In order to adapt the mill, constructed as
above, for the treatment of the different ma-
terials for which it isadapted, 1t 18 necessary to
provide a convertible feed mechanism, which
The turret or feed-

at the edges of its openings with vertical
flanges o, plainly represented in Figs. 2 and
4.  When the mill is to be employed for cut-
ting and grinding cane and similar material,

we make use of an inclined flaring spout or

trough, W, open at its outer end to admit of
the cane being passed endwise through the
same.

ed {o be b{}lfed to the flanges «, as I‘C‘_’pl esent-
ed in Figs. 2 and 4, this nmde of attachment
holding the hopper hrmlv to the mill and sus-
t%mmw it in position thereon. When the mill
is to be employed for reducing grain and simi-
lar materials which require a hopper to hold

them, the spout or trough W is removed and

a hopper, such as represented in Figs. b and
6. applied 1in its place. As shown in Fig. 5,
this hopper is constructed with inclined sides
d', converging at the bottom, and provided
with removableinclined end boards, ¢/, secured
therein by screws 7.
are in position, the hopper inclines mward

~ from all sides to the narrow throat or open-
. ing at the bottom; but when they are removed

the ends of the hopper are vertical and the
sides only 1nclined, 2 long trough or channel
being formed at the boftom. One of the re-
movabie end boards ¢ 18 provided with a

sliding gate, ¢/, seated at its edges in guides

k. A hand-screw, 7, serves, by raising and
lowering the gate, to regulate the size of the

outlet-opening, and thereby the rate of feed.

A horizontal slide, 7', is provided with an op-

erating-pitman; k', and connected to a crank-
pin on a pinion, ', secured, as shown in Tig.

6, on the upper end of a vertical shaft, m

This shaft is sustained in a metal bl‘acket n,

attacned to the outer end of the hopper, and
is provided with a cone-pulley, ¢/, driven by
a belt, p’, from a corresponding pulley, ¢/, on
the upper end of a vertical shaft, . The
last-mentioned shaft is seated in bearings in
the main frame, as shown in Figs. 3, 4, and 6,
and is driven by means of pulieys and a belt,
s, from a central pulley on the main shaft, as
shown. By thisarrangement the feed-slideis
caused to reciprocate beneath the throat of

the hopper, its end serving to drive the mate- |

rial forward therefrom into the head-of the
mill. The ioner end of the hopper 18 provid-

ed with a flanged head or casing, ¥, adapted
to be bolted fo the head or tm‘r‘et!vhereby
the hopper 1s maintained in position.

The above-described arrangement answers
a good purpose in feeding those materials
thh will flow downward in | front of the slide;

The 1nner end of this hopper is pro- |
vided with a metal mouth or throab b, adapt-

W hen these end boards.

to provide a feed serew or worm to move the
material steadily forward into the mill. When
this is required, we remove theend boards, ¢,

7C

from the hopper and place horizontally in the

‘bottom thereof a feed-screw, ', clearly shown

in Fig. 6. This screw or worm is sustained at
one elld in a plate, ¢, bolted to the hopper,

t and at the opposite end in a plate, w, also se-

cured to the hopper. The plate ' 1s remova-

The form of this plate and the
maoner in which it 1S secured to the hopper
by screwsy bearingagainstits edgesare plainly

‘represented in Fig. 8, the screws being seated
‘i1 the plate which gives support to the verti-

cal shait before mentioned. The bridge-tree
E is sustained at one end by means of a rod,

| f", the upper end of which is passed through

79
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the top plate, ¢, and through the rubberspring -

q" thereon: and provided with a washer and
nat, #”, at the upper end, this arrangement

Ser vmﬁ* as an elastic or weldlnﬂf' suspension for

the brldﬂe tree. At its opposite end the tree
18 snspended and adjusted by a rod, €”, the
upper end of which is threaded and passed
through the top plate of the frame and pro-

‘vided with a hand- nui, i’, by turning which

the end of the rod may be raised and lowered.

"The rod ¢” is also provided immediately be-

lnw the top plate of theframe with check-nuts

4”, which, being properly adjusted, bear be-

neath the pla,te and limit the upward motion

| of the rod, thus preventing the bridge-tree

from rising so far as'to force the grinding-
disks into eontact with each other. The ap-
plication of the nuts j” is advantageous not
only in preventing the destruetion of the mill
by keeping the disks out of contact, but aiso
in that they enable the operator, after having
separated the disks for any reason, (such, for
example, as the removal of fm*eign m&ttersﬂ)

| to instantly bring them back precisely to their

original adjustment. Wereit not for the pres-
ence of the nuts, it would be necessary for the
operator to turn the screws ¢ and elevate the
lower disk with extreme cantion requiring the
expenditure of unnecessary timne and the em-
ployment of skilled labor.

Having thus described our invention, what
we claim 15— | |

1. In a machine for reducing cane and simi-

90

93

IGO0

105

110

115

120

lar materials, the grinding- ch&hs In ¢combina-
tion with the rOt‘lw cutter-head pmwded with

external knives, the head or turret having the
throatorinlet, and thestationary upright blade
located at the side of the throat and arranged

to act in immediate proximity to the rotary

blades, as described, whereby the stalks are
first divided by a shearing action into lengths
and Suhsequemiy Sl‘ibj&ﬂt&d to a ﬂrmdmﬂ a.G-
tion.

2. The head or turret A, provided with in-
ternal ribs and with a feed throat or opening,
In combination with rheupright knife secured
to its side and the cutter-head provided with

125
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blades N, arranged to move in close proxim-

ity to the fixed blade, but at a distance from

10

L5

the ribs, whereby the ribsare adapted to check

the inward motion of the cane or other mate-

rial during its severance by the knife.

3. In combination with the rotary head hav-
ing the upright knives thereon, the encircling
turret provided with internal ribs, a knite
fixed at one side of the iniet-opening, and the
feed spout or throat arranged to deliver the
material at one side of the rotary head, where-

by the stalks are caused to be drawn automati-

cally inward and their advance retarded, so
that they may be severed by the knives.

4. In a convertible hopper for a grinding-
mill, the body provided with movable end

- boards, ¢, substantially as cescribed, where-

20

by it may be adapted at will for use with a re-
ciprocating slide or with a feed-worm.

5. Incombination with the shatt bearing the
socket, the base-plate «, adjustable plate S,
and the bolts ¢t and v. - '

{

]

6. The hopper })rovided with the removable

end boards, ¢, and with the pinion 7, having
a crank-pin thereon, whereby itis-adapted for
operation in connection with a worm or with
a reciprocating slide, as occasion may require.

7. The hopper &, provided at one enil with
the outlet-opening and the depending plate v/,
in combination with the feed-worm 4/, the
worm-supporting plate ', and the screws for
securing said plate in position.

8. In combination with the lower grinding-

disk, its spindle, and the bridge-tree, the sus-
pension-rod f”, and the spring to sustain the
same, the suspension-rod ¢”, and its nuts ¢”
and 5”7, -

GEORGE RAYMOND.

ALBERT RAYMOND.

Witnesses: .
HENRY S. TOWLE,
FREDERICK U. GOODWIN.
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