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__10 all whonu it maly conce?*n .
Be it known that I, JoEN Q. ADAMS, a citi-

zen of the United Stetes residing at Margeilles, |
in the county of La Salle and, State of {11i- .
nois, have invented certain new and usefal
-Impmvemen’[s in Grinding - Mills, fully set
forth in the following specification, reference -

being had to the ‘LCCOIHD’LI’I}TIHU drawings, In
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‘the stmtlonery or concave burr; Fig. 6, atrans- -
verse section of the burrs zmd their casing, :
taken on the line z 2, Fig. 4, and on an en- .
larged scale; Fig. 7, a detail elevation of a
ratchet - and - pawl mechanism for imparting 4
continuous rotation to the grinding-shafit from -
Fig. 8, a detail section taken on
the line « u I‘w 7; Hig. 9, a detail plan of

20

a windmill;
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A]}Iﬂl("ltlﬂll ﬂleﬂ I‘ebruary E, 188,. |

(YG 111{1{101;] -

whi 011———

GOntftllllllﬂ‘ my improvements. Fig. 2isaver-

line ¥ 1}, I‘lﬂ* .- Kig. 4, an inside elevation of -
the casing for the burrs and lower portion. of -

the h0p13er the inner plate of the casing be-

ing removed; Iig. b, an outside elevetlon of:

one of the drwmn :pawls and connections on

~ an enlarged scale: . Fig. 10, an elevation on:
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| that class of mills in which the
done by

an enlarg ed scale of the concave burr, show-*

ing the dress of the orinding-surface; I‘lg. 11,

a similar elevation- of the convex burr- Flb. |
12, a detail seetion taken on the line v v, Flb.'--

10 and Fig. 13, a similar. seetlou taken on’
the line 1 w; Fig. 1L, .

. My invention relates to 1mpmvements n .
orinding 18"
small burrs of iron, these mills being
especially adapted to the ﬂ‘rmdmw of feed.

The invention relates to certmn improve-
ments in the grinding mechanism, and also to
1mpr0vements 1n the driving meehanmm by
which the mill 18 achp’red for use with wind-

mills.
1 will proceed to deserlbe in deteﬂ the con- .

struction and. opemtlou of the various devices

by means of which my improvements areprac- -

tically carried out in a full-sized organized

‘machine, and will then point out definitely in

the claims the special improvements which 1.
believe to be new and desire to secure by Let- -
ters Patent.

-In the dmmms, A represents a main or burr, sothat a slight ﬂarlnﬂ‘ space will be left

!

| ing i8 fastened securely
TFigure 1 represents a plan view of a m111
| the grmdln -shaft -
tical sec‘mon of the same, taken on theline z x,
" Tig. 1; Fig. 3 a similar section taken on the:

require.
“tal shafb, B, which may be called the # grind-

--and on oppe

burrs

similar eonvex surface. -
is provided with ribs e on its outer rim, ar-
ranged on opposite sides of gthe burr, ‘and
adapted to.engage with.the I‘le ¢'inthe casing
swhen the burr is in position, as shown in Flg

[ —

N supportmﬂ* fmme, "ﬁthh may be of any suit-

able construction, varied as circumstances may
In thls frame is mounted a horizon-

ing- shaft 77 ag it carries the movable or revolv-

ing burr.
1&1} case, C, within which the grmdmg -burrs
are 1nelosed The inner plate, a, of this cas-

o the main freme——-

Ab one side of the frame is a circu-

60

in fact,may be called a parb of the frame—and

passes threugh it. The
hollow or main portion of the casing is bolted
to this fixed plate by means of lugs w’ on the
latter, and eorreSpondmg 1uﬂs, €y on the for-

mer
¢, arranged on opposite sides of the casing
esite sides of a plane passing dia-
metrically through the 1etter, asshown in Fig.
4 of the drawings. The casing is also adepted

On thieinterior of the casing are tworibs,
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for the attachment of ah()pper D, the throat

d of which is a part of the casing a,uel leads to
a feed-opening, ¢, In the outer wall of thelat-

ter. The main portion of the casing andhop-
per is readily detached from the sta,tlmery

‘Theshaft B terminates just: underneath

in the feed- -opening is flattened to make a wid-
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plate by removing the bolts whenever it is de-

gired to reach the burrs for any purpose: what-
ever.
‘the outer edges of the casing on the lower part
| of the feed- -opening, and the porfion rotating
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ened section, b, which stirs the grain, and

thereby faelhtates the feed. The bear;mgs of

the shaft are, ‘however, onthe main frame, and
in them the. ehait hasa certain ameunt of 1011-

gitudinal movement, so as to be adJ usted for

fine or.coarse grlndlnﬂ‘

The grmdmg device consists.of two G&St-ll‘()ll
B and F, the first of which ‘has a con-
Cave . rmdmﬂ'-surfaee, ‘while thelatter has a
The concave burr I

6 of the dramn Phis burrisalittle smaller
fthan the casing: and is arranged loosely in the

front part thereof, the 011tS1de of the casing

being shaped to substa,ntlally fit the comcal

euter face of the burr, though the inclination

| -of the casing is. somewh&t less than that of the
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between the burr and the casing, as shown in !

IFig. 6 of the drawings, which provides a bear-
Ing for the burr at or near its center only and
within the case, the purpose of which will
presently be mentioned. The burr is with-
held from rotating by the ribs on it and the
casing heretofore deseribed, these ribs being
arranged to act in a direction opposite to the
revolution of the burr If, which is secured to
the grinding-shaft; but the movement of the
burrin the opposite direction is unrestricted.
There is also a fecd-opening, ¢, in the central
portion of the burr E, communicating with the
throat of the hopper, this opening being se-
micircular in form andabove the central bear-
ing-surface, ¢ o | |

As.already stated, the burr T is fastened to
the shaft B. Its convex grinding-surface is
of a form substantially to fit the concave sur-
face of the burr I, but the angle of inclination
of the convex surface is made slightly less
than that of the corresponding . concavity, so
that in working position the outer edges of
the grinding-surfaces will come together, while

their inner surfaces will gradually separate

slightly, as shown in Fig. 6 of the drawings,
In which, however, this separation is exagger-
ated for the purpose of illustrating it clearly
to the cye inthe drawings.

As stated above, the grinding-shaft B has
longitudinal movement in its bearings. Ob-
viously this movement will adjust the convex
burr in relation to the coneave burr, and the
moyement will be from the center of the former,
which is also the center of the latter. Now,
1f the burr I were in an absolutely fixed posi-
tion 1t would require exceedingly nice fitting

-of the two burrs to secure evenness in their

relation to cach other and proper regularity
ot adjustment; but with the arrangementabove
described of the concave burr within the case,
1t 18 free to rock so asto readily accommodate
1tself to the variations of the burr I, thus se-
curing uniformity of relation and adjustment
throughout the grinding-surfaces.

Any suitable device may be used for adjust-
ing the shaft back and forth. T have shown
in the drawings a lever, G, pivoted at one end
to the main frame by a wooden pin, ¢, oper-
ating as @ “‘break-pin’’ in the usual way at
one side of the shaft, and extending across the
end of the latter isa pin, H, which is received
In & hole or notch in the lever. This pin is
threaded and isprovided with a setting-screw.
hy by means of which the end of the lever is

moved 1n and out in relation to the frame. A

socket or seat, g, is provided in the lever just
opposite the end of the shaft, in which is placed
@ wooden block, ¢/, which rests against the
end of the grinding-shaft and foreces the latter
inward when the lever is moved inward by the
set-screws, thereby adjusting the conical burr
nearer to its concave mate for fine grinding.
It 1s not necessary to have the adjusting de-
vice act positively on the shaft to move it

backward. The feed will. accomplish this |
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whenever the end of the lever is loosened so
as to permit the shaft to slide backward.

The dress of the grinding-burrs is somewhat
peculiar, and I will now proceed to deseribe it.
Itach of the grinding-surfaces is provided with
teeth I,which are placed in cireles around the
surface and arranged alternately, or in such
manner that a circle of teeth on one will enter
the space between two cireles on the other.
These teeth I are of u peculiar diamond or
rhomboidal form in cross-section. The inner
faces, 4, of the teeth on the convex hurr are on
a circle, the center of which will be found
within the coneavity of the burr, and the outer
faces, ', are on a different circle, the center of
which will be found at a point considerably be-
yond, or outside of the convex surface of this
burr,butinline with the center ofits convexity.
It will thus be seen that these faces stand at 2
very considerable angle to each other. The
front face, +*, is cut at an angle inclining back-
ward from theinner edge of the tooth, and the
rear face, <, on about the same angle, though
the two faces are inclined toward each other.
The inclination of the forward faces is simply
for the purpose of admitting the feed freely to
the grinding-surfaces, and the similar inclina-
tion of the rear faces is for the purpose of per-
mitting the ground material to pass out freely
into the channels toward the outer edees of the
burrs. The teeth on the concave surface are
of precisely the same shape, except that their
angles are, of course, reversed—that is, the
faces ¢ are outside and the faces ¢ inside.
sSultable chauncls, ¢ and f, are arranged ra-

dially mthe surfacesto facilitate the passage of

the material from the center.to the circumfer-
ence of the burrs. It will be seen thai the
grain will be taken between the surfaces 7 and
¢ of the teeth, and cut and crushed by this ac-
tion. Theteeth gradually decreaseinsize from
center to circumference of the burrs, so that
the fine grinding wiil be done at the edges
where the burrs come close together. It will
also be seen from Tfigs. 3 and 6 of the draw-
1ngs that the cutting-edges of the teeth pass
across.each other’s faces, and hence the teeth
are made self-sharpening by simply adjusting
the burrs close together, and running the mill
a short time without feed. The revolving

burr I has ribs f/ on its rim, which ecarry

round the material escaping outside of the
burrin the case to the delivery-opening at the
under side of the latter.

Lhe mill thus constructed may be operated
by any power suitable for the purpose, but as
there is an especial demand for small mills of
this description to work in connection with
windmills, I have shown an improved mechan-
1sm for communicating a constant rotary mo-
tion to the grinding-shaft through the recip-
rocating motion of the ordinary windmill-pit-
man, though I do not wish to be understood
as limiting my improvements to a mill of this
deseription. | o

A pinion,l’, is seeured to the grinding-shaft,
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with which a gear-wheel, K, is armnoed to [

engage, the latter being mounted on a shaft k,

arranged in suitable bearmgs on the main

frame parallel to the grinding-shaft. A ratchet-
wheel, L, is secured to this same shaft outside
of the gear-wheel being provided with ordi-
nary ratchet-teeth, I/. This ratchet-wheel 18

embraced by yokes M, each. of which 18

mounted loosely on the ﬁear .shaft. A pawl,

N, is pivoted by a pin, n, in the outer end of
each of the yokes, 80 constructed as t0 engage
with the teeth of the ratchet-wheel. These
pawls are weighted to cause them to engage
qulckly with the rafchet-wheel, the Welghts
% being arranged according to the position of
the pawls above or below the shaft. Con-

necting-rods Oareprovided atone end 1eSpeet g
ively, to the pawls N, the pivot-pins o being

back and outside of the pivots in which the

pawls work. The other ends of theserods.are
connected by the same pivot to one arm of a

~ bell-crank lever, P, the outer arm of which is
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as to cause quick engagement.
thrusts or pulls of therodsin the opposite di-

carry them idly over the latter.

connected in any mutab]e way to the recipro- |
cating-rod of a windmill.
tinuous rotary movement will thus be com-

Obviously a con-

municated to the ratchet-wheel by the opera-

tion of this double pawl mechanism, which,

in its general featuresis well-known for this
purpose.
rectly to the pawls and at a point outside of
their pivots, it will be seen, forces the pawis
into en gagement with the ratchet by the work-

ing thrust or pulls of the respective rods. The

weights on the pawls aid their movement so

rection will turn the pawls on their pivots 8o as
to disengage them from the ratchet-wheel and

The back-
W&ld vibration of the pawlsis limited by stops

n* on the pawls, which come in contact with
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corresponding stops, m, on the respective
vokes; a sufficient play being permitted. be-
tween the stops to provide forthe perfect dis-
engagement of the pawls from the 1atchet

- wheel..

The connection of the rods O di- |

Obviously the

ployed for the purpose of driving the grind-
ing-mill by a windmill, though I have found

that described above very satlsfactory in its.

operation for this purpose.

Any other smt&ble mechanism may be em-
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I do not wish to be undelstbod a8 11m1b1nn" |

myself in details of construction in all par-

ticulars to the description given &bove, for ob-
viously there are some of the main features

of my invention which may be applied to

mills differing in constructionin other respects
from that which I have described.

Having thus described my invention, what
I claim as new, and desire to secure by Letters
Patent, is—

1. In a ogrinding-mill composed of a shell
and loose concave burr, and a conical revolv-
'mg burr fitted within the said shell, the ribs
[ ¢ ¢, arranged ,respectively,upon the shell and
concave burr whereby the said concave burr

is permitted to 1ock but prevented from re-
volving.

cave, in combmatmn with the concave burr

I, the outer convex face of which is inelined-

at an angle less than that of the casing, and
set loosely within the casing, SleSt‘Llltl&lly as
and for the purpose set forth.

- 3. The casing O, having 1tS inner face con-
cave and pr ovided with ribs ¢ , in combination
with the concave burr E, having its outer con-
vex surfaceinclined at an a:ug]eless than that of
the casing, and provided with ribs'e, whereby
the burr is free to rock within the casmg, but:

1

substantially as described.
i 4. Combined with the drlvmﬂ' shaft of a
grinding - mill; the pinions ¥’ &, the ratchet-
wheel on the shaft k, the yokes M the rods O
‘0, and bell-crank P, 'and the pawls N, pivoted
| in the yokes, and ]1av1ng welghts N’, substan-
| tl&l]‘j" as deseribed. | |
- - JOHN Q. ADAMS.
Wltnesses o -
O. R. AD AMS,
1 J}.o C. MACGREGOR

2. The casing C, having its inner face con-
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| is held from rotating with the revolving burr, |
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