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UNITED STATES

PaTeENnT OFFICE.

THOMAS C. CADWGAN, OF SPRINGFIELD, OHIO.

CRUSHING AND GRINDING MILL.

SPECIFICATION forming part of Letters Patent No. 421,481, dated February 18, 1890.
Application filed October 7, 1889, Serial No, 326,276, (Wo model.)

To all whom it may concern:

-Be it knownthat I, THOMAS C. CADWGAN,
a citizen of the United States, residing at
Springfield, in the county of Clark and State
of Ohio,have invented certain new and use-
ful Improvements in Crushing and Grinding
Mills; and I do declare the following to bé a
full, clear, and exact description of the inven-
tion, such as will enable others skilled in the
art to which it appertains to make and use the
same, reference being had to the accompany-
ing drawings, and to the letters and figures
of reference marked thereon, which form a
part of this specification.

My invention relates to crushing and grind-

. ing mills; and it embraces the combination,
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with grinding devices, of & series of crushers
upon the same shaft with the running-burr.
These erushers are of varying capacity. An
adjustable hopper and an improved device
for regulating the feed are also a part of my
improvements.

My invention relates to mills for crushing
and grinding corn in the ear and other sub-
stances.-

‘The object of my invention is to obtain
either coarse or finely ground material by
first passing the substances to be reduced
through a series of crushers (graded from
coarse to fine) on the same shaft, and in the
same case with therunning-burr, before reach-
ing the grinding devices, I attach a set of
finer burrs below the main ones (with a cut-off
between' the two sets) for flouring, so that
one or both sets of burrs may he used.

Figure 1 is a side elevation of a crushing-
mill embodying my invention, the leg-sup-
ports on the view side being removed, Figs.
2, 8, and 4 are cross-sections of the several
parts of the case, having the different crush-
ers therein. Fig. 5 is a vertical longitudinal
section of the same with the crushers therein
shown entire. Figs. 6, 7, and 8 are plan and
end views of the different detachable grooved
plates forming the coacting under crushers.
Fig. 8* is a view of one of the removable
plates, showing the upper surface of the same
worn, and a lining-plate inserted beneath the
same to compensate for the same. Fig. 9isa
vertical cross-section of the hopper and that

part of the case to which it is attached. It
shows the adjusting devices of the hopper
and the mechanism for vibrating the feed-
board. Fig. 10 is an enlarged view (in cross-
section) of the same devices shown in Fig. 9.
Fig. 11 is a rear view of a portion of the hop-
per and case. “Fig. 12 is a view of a portion
of the hopper and shows the means covering
the space between the two sections thereof.

My improved crushing and grinding mill
consists of a series of spirally-ribbed revoly-
ing crushers, all mounted upon the main shaft
with the main runner-burr, the size of the
crushers and the number of ribs increasing
in each one from the first one at the hopper
end to the last one in the series at the burr
end of the shaft, so as to make the crushing
operation a continuous one from coarse to
fine as the material is carried through the
crushers to the burrs in the same case. The
last or finest crusher is preferably cast inte-
gral with the running-burr. The lower half-
section of the case is divided into compart-
ments by crescent-shaped diaphragms be-
tween the crushers, each diaphragm having an
opening orthroat for the passage of themate-
rial fromone crusher to another on its way to
the grinding-burrs. Beneath each revolving
crusherisa detachable ribbed plate. The ribs
and grooves in each plate decrease in size and
increase innumber correspondingly with the
increase of the ribs in the crushers as they
approach theburrs. The flouring-burrs may
consist of any design of burrs for fine grind-
ing, with a case adapted for attachment to
the upper one. »

As the burrs and case in Figs.1 and 5 and
marked B are the subject of another applica-
tion filed by me on the 19th day of September,
1889, and serially numbered 324,412, this part

is not described or claimed herein. The hop-

per is adjusted concentrically with the eylin-
drical periphery of the case, which enables
the operator to change the pitch of the bot-
tom or discharging board to any angle de-
sired. ’

In the drawings, A is the main portion of
the mill, inclusive of the case, the several
crushers, the burrs, and the adjusting devices
of the latter. -

55

6o

65

70

75

8o

85

Qo

95

I00



IO

20

25

30

35

40

45

50

55

60

A’ is the case, which is in its general form
cylindrical, extending from end to end of the
main driving-shaft 7, covering all the crushers
and the grinding-burrs on said shaft and in-
creasing in size with the series of crushers
respectively from the hopper to the burr-
case proper, as seen in Figs. 1 and 5, the lat-
ter figure showing the crushers ¢ b ¢ in the
respective parts a” b’ ¢’ of the case. The case
is divided longitudinally and the two halves
are held together by bolts and nuts in the
usual manner. The crushers are formed with
projecting spiral ribs 6, the first one (to which
the hopper e leads on the right end of the
case) being smallest, and as it constitutes the
first breaker it has but tavo spiral ribs, which
latter are of the greatest piteh of any in the
series. .The second crusher b in part 0’ has
four spiral ribs of less pitch than those in
crusher ¢. The third erusher ¢ has six spiral
ribs, also of less pitch than those on crusher
0. Crusher ¢ is the largest in diameter, and
it is castin one piece with the runner-burr d’,
and as the throat of the still burr d, with

which the latter coacts, is large enough to

allow the crusher ¢ to rotate therein freely,
the adjustment of the burrs by the hand-
wheel and serew 9, engaging shaft 7, is readily
effected.

The dotted lines in Fig. 5 represent the
field of movement. A portion of crusher ¢
is shown broken away to show that it is
formed integral with the burr d’. The lower
half of case A’, in which the crushers a0 ¢
operate, is divided into the compartments a’
b’ ¢’ by the crescent-shaped diaphragms 5 5,
as seen in Figs. 2,4, and 5, a space being left
between the crushers for this purpose. EKach
of these diaphragms has a throat-opening %
at the middle, directly under the shaft 7, for
the passage of the material being operated
upon by the crushers. In each compartment
there is a downward extension below the cy-
lindrical periphery of the main body, which
forms a recess 4 in each of the parts ¢ 0 ¢,
extending the full length of each of the lat-
ter. The floor of the space 4 is concentric
with the eylindrical lines of the body part of
the case, and in each recess is a plate made
to conform in shape with the recess, which
latter is oblong with parallel sides.

These plates 1 2 3 are each formed with
grooves and ribs ¢ 7, extending in parallel
lines longitudinally, and the number and size
of the ribs and grooves vary with the num-
ber of ribs on the crushers from coarse to
fine, respectively. These plates form the re-
spective under erushers and they coact with
the erushers a b ¢. They are of chilled cast-
iron and have their ribs r 7 ground to form
sharp cutting-angles, and the flanges 6 6 of
the erushers being also made hard they read-
ily cut and crush the substances passing be-
tween them. The plates 1 2 3 are made
adjustable to the crushers by ordinary sheet-
metal plates 4% which are inserted under
them when the ribs become worn. The dia-
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phragms 5 5 extend tonearly in line with the
body part of the crushers and are made thin-
ner toward the top. They are cast in one
piece with the lower half-section of case A/,
and they serve to retain the material in each
compartment until it shall have been crushed

70

as fine as it can be made by the crusher (o -

or ) before being discharged into the next
compartment of the series. When the crushed
material reaches the burrs d d’, it is suffi-
ciently pulverized to make the work of the
latter (and of the hurrs g below them) com-
paratively easy and light, and the expendi-
ture of power islessthan when the substances
are erushed by a single crusher and ground
in the usual manner, as in the latter method
the work of the burrs is necessarily increased
in greater proportion, as is also that of the
crusher. The shaft 7 has a drive-pulley 8
upon one end, and at the burr end a gear-
wheel 10, which engages a smaller one 11
on the shaft ¢’ of the flouring-burrs g be-
low the main grinding-burrs d d’. These
latter discharge the material passing through
them to the lower burrs when it is de-
sired to further reduce it. A cut-off f, con-
sisting of a thin metal plate, is provided to
slide across the opening between the upper
and lower set of burrs. When the lower set
of burrs g are not in use, the burrs d d’ dis-
charge through spout s in the upper case,
and when the flouring-burrs, as ¢, are used
the latter discharge through the lower spout
s’ of the lower case. On the right end of
shaft ¢/ of the lower burrs ¢ is a large belt-
pulley 12, which transmits power by a belt h
to a small pulley p, on along horizontal shaft
13, which extends fromn compartment ¢ along
the front side of the ecase under hopper e to
the right end. It is supported in lugs or
hangers [ [, as seen in Fig. 1.

Directly under the middle of the hopper is
a short crank 14, (in shaft 13,) which is piv-
otally connected by an adjustable two-part

- link m with a pin o, passing through ears in

a plate attached to the under side of a bot-
tom feed-board ¢’, hinged to the inner front
wall of the hopper. The link passes up from
the erank through an elongated hole, which
is formed in the true bottom of the hopper,
playing loosely therein as the machine is oper-
ated. Theboard e’ ishinged tothe inner front
wall of the hopper by a hinge 2/ and inclines
toward the opposite or discharge end, which
latter reaches the opening in the case. As
the mill is operated the board ¢’ vibrates up
and down, the length of the vibrations being
determined by the adjustment of the link m,
which has holes v v therein for the purpose.
This link is longitudinally divided to allow
of the adjustment and held together by bolts
and nuts at the ends.  For wet or damp corn
or other substances,and for oil-eake or other
like tenacious material, this vibratory device
is useful to facilitate the feed. When the
vibratory device is mot required, belt % is
thrown off of pulley 12.
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The adjustmentof the hoppere,asisshown
in Figs. 9, 10,11, and 12, is for the purpose
of giving greater or less inclination to its dis-
charge into the case irrespective of the hinged
board ¢/, To accomplish this, and at the same
time to allow the vibratory devices of this
board to operate, the hopper is divided into
two sections 16 and 17 along a circular are
¢”’,which extends from a point in the bottom
board 18, forward of shaft 13,to the rear wall
of the hopper above the case, the rear wall
and bottom board being both horizontally di-
vided to intersect the ends of the cleff e”.
This latter cleft, being concentric with the
circular line of the case where the hopper is
attached, allows the latter to be drawn back-
ward by a handle ¢’ in making the adjust-
ment. To provide for cloging the opening
between the sections in the rear wall a sheet-
metal plate 15 is suspended from the side
walls, near the top of the latter, and extends
down over the dividing-line ¢’/ in the Tear
wall to the case-opening or nearit. This plate
is pivoted upon a rod or pins 19, as seen in
Fig. 10. The opening in the bottom board is
covered by the hinged board e’. A semicir-
cular flat plate j is secured by its upper edge
to the upper section of the hopper 16, and
extends down over the cleft ¢’”. This plate
serves to keep the sections together and to
prevent escape of material, and a series of
loop-hooks 0, consisting of a flat plate of
band-iron having an angular hook at the top
end bent over the plate 7, are fastened to the
lower section and hold the sections in con-
tact during the sliding movement, which lat-
ter is shown in dotted lines, Fig. 9. The cir-
cular plate j is shown in Figs. 11 and 12, and
also in dotted lines, Fig. 10.

The hopper is supported upon the front-

side by an extension:leg C, which consists of
a round rod u, sliding in a sleeve g, the lat-
ter being pivotally attached at its upper end
to an angle-iron p’ on the lower front angle
of the upper section 16 6f the hopper by a
pin p”/, as seen in Figs. 9 and 10. The rod

- is held in adjustment by a thumb-serew z.

The front of the hopper is thrown upward or
downward by the adjustment of the leg C,
only a slight movement being required to
change the inclination of the board ¢’.

In the operation of the mill the spiral
flanges convey the crushed material from one
to another of the grinding-burrs, and as the
piteh angles of these crushers are respect-
ively lessened toward the latter longer re-
tention of the material is thereby effected in
passing through crushers b and ¢, eausing it
to be thoroughly and finely crushed when it
reaches the-burrs d d’. ‘

I claim as my invention—

1. In a crushing-mill, a plurality of crush-
ers mounted upon a shaftleading to the grind-
ing devices, said crushers having crushing
and conveying flanges increasing in number
in the respective crushers as the latter ap-

- proach the grinding devices, whereby the ca-

pacity of said crushers is inereased in like
ratio with the increased number of said
flanges.

2. In a crushing and grinding mill, a plu-
rality of crushers mounted on the same shaft
leading to the grinding-burrs, said crushers
having erushing and conveying flanges or
lugs spirally arranged, increasing in number
and lessening in the piteh angles of each of
said crushers, respectively, in the series as
they approach said grinding-burrs, substan-

tially as and for the purpose set forth. -

3. In a crushing and grinding mill, the com-
bination of a main casing having a recess, a
plate approximating in size to that of said
recess and removably located therein, said
plate being held from displacement by the
walls of the recess and formed with project-
ing cutting-ribs, a lining-plate for adj usting
said ribbed plate toward the center of the
case when said cutting-ribs become worn, and
a rotating spiral flanged crusher operating in
close relationship with said ribbed plate, all
substantially as shown and described.

4. Ina crushing and grinding mill, the com-
bination, with a shaft provided with a plu-
rality of crushers, said erushers having spi-
ral flanges increasing in number and lessen-
ing in pitch from one crusher to the other, of
a plurality of plates beneath said crushers,
said plates having ribs and grooves, of which
those on one plate are of a greater number
and less thickness than those on the mext
plate, all substantially as shown and de-
seribed.

5. The combination, with a series of two or
more rotary crushers having spiral flanges
and the latter increasing in number from the
first crusher to the last in the series, respect-
ively, of two or more plates, each havin g par-
allel grooves and ribs, and each forming a
coacting under crusher to each of said rotary
crushers, said plates having the number of
grooves and ribs in each decreasing in size
and inereasing in number with the increase
of the number of flanges in said rotary crush-
ers respectively.

6. In acrushing and grinding mill, the com-
bination, with a series of crushers, as @ b G,
on the same shaft, of a case A’, having a hop-
per, as e, at one end overthe first of the series
of said crushers, and the grinding-burrs, as d
d’, at the opposite end, said case having
parts a’ b’ ¢/,in the order named, correspond-
ing in relative size with the relative size of
said crushers, and each of said parts o’ b’ ¢’
having a downward extension of the case to
provide a recess, as 4, for each of said under
crushers 1 2 3, substantially as set forth, for
the purpose described.

7. In a crushing and grinding mill, a case
having a compartment for burrs at one end
and compartments for crushers in a series in
a line extending to the opposite end, said
case being divided longitudinally in two sec-
tions, and having diaphragms in the lower
section cast integral with the latter, said dia-
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phragms extending across the lower section,
with an opening in each between the com-
partments in the series.

8. Ina crushing and grinding mill, the series
of rotary crushers ¢ b ¢,the coacting under
crushers 1 2 3,and the burrs 22/, in combina-
tionwith a case having acompartmentfor the
latter at one end, compartments o’ b’ ¢’,in se-
ries adapted for said rotary crushers, having
diaphragms 5 5 between them, said case hav-
ing a recess 4 in each of said compartmentsin
the series, and the coacting under crushers 1
2 3, the latter being removable and adapted to
be adjusted to said rotary crushers, substan-
tially as set forth.

9. The combination, with a shaft having a
series of crushers mounted thereon, of amain
case, within which said shaft and crushers
are located, and crescent-shaped diaphragms
projecting from said case into the spaces be-
tween the adjacent ends of the crushers, said
diaphragms being formed with openings for
the passage of the material operated upon
from one crusher to another.

10. The combination, with the case A’ and
the crushing and grinding devices, of a hop-
per divided into two sections, its rear and
front or bottom walls divided horizontally
and its side walls circularly, the division-lines
of the latter being concentric with the- axial
line of said case, whereby it is adapted to be
adjusted around the wall of the latter, sub-
stantially as hereinbefore set forth. :

11. The combination, with the case and the
hopper divided into sections, one of which is
movable, of an extension-leg, one section of
said leg sliding into a pivoted sleeve form-
ing the other section, and the latter being
attached to the movable section of said hop-
per, with means for securing said movable
section when adjusted.

12. The combination, with a hopper having
a fixed and a movable section and divided
into sections, one of which is movable, where-

¢ by the adjustment is effected around the

opening in the case and cutting the axial line
of the latter, of a handle attached to said
movable section, and an adjustable leg to
support it when adjusted.

13. The combination, with a easing, a hop-
per having afixed and a movable section, its
side walls being divided into arcs of circles,
and its movable section adapted to be drawn
backward beyond the normal line of its rear
wall, and means for adjusting said hopper,
of a swinging plate hinged or pivoted to the
side walls to cover the opening made in ad-
justing between the two sections of said rear
wall.

14. In a grinding - mill, the combination,

with the hopper, of a hinged bottom board,
with means for vibrating the latter, consist-
ing of a rotary shaft having a pulley and
crank thereon, a divided adjustable link piv-
otally connecting said crank with a plate on
said hinged bottom board,and a belt connect-
ing the pulley on said rotary shaft with a
pulley on the shaft of the running-burr.

15. The combination,with a casing, adivided
hopper having its front or bottom and its
rear wall longitudinally divided, means for
adjusting said hopper, and a circular cleft in
its side walls concentric with the section of
the case to which it is attached, of a flat eir-
cular plate attached to the movable section
and overlapping the fixed section of said
hopper, loop-irons clasping over said flat eir-
cular plate and operating, in connection with
the latter, to retain the movable section of
said hopper in juxtaposition with the fixed
section during the adjustment, as set forth.

16. In combination, a case having lugs or
hangers, a shaft rotating in the latter and
provided with a crank, a hopper adapted for
adjustment concentrically from the line of
said shaft over said case, a hinged bottom
board in the movable section of said hopper
and extending into the fixed section, said
bottom board having an attachment for piv-
oting thereto, and an adjustable link connect-
ing the latter with said crank, with the means
described for operating said shaft.

17. In a crushing and grinding mill, a case
of general cylindrical form having a hopper-
opening, an adjustable hopper in two sections
attached to said case over the opening, said
hopper being divided concentrically with the
case of said mill, whereby & partial rotary
movement of the movable section of said
hopper is described over the fixed section in
the adjustment, and s hinged feed - board
adapted to cover the opening made in the
bottom board by sliding one section of the
hopper over the other in making the adjust-
ment, as set forth. : .

18, The combination, in a crushing and
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grinding mill, with a case, a hopper, and a

feed-board for said hopper, of means for vi-
brating said feed-board, consisting of a ro-
tary shaft having a crank, and a longitudi-
nally-divided link conneecting said feed-board
and crank together and adjustable by means
of its holes to adjust the throw given to said
feed-board.
In testimony whereof I affix mysignature in
presence of two witnesses.
THOMAS C. CADWGAN.
Witnesses:
B. C. CONVERSE,
FLETCHER WHITE.
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