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UNITED STATES PATENT (

CHARLES F. HALDEMAN AND EMMOR W. SILVER, OF SALEM, OHIO, ASSIGNORS
~TO THE SILVER MANUFACTURING COMPANY, OF SAME PLACE.

SHREDDER-CYLINDER FOR FODDER-MILLS.

SPECIFICATION forming part of Letters Patent No. 594,250, dated November 23, 1897,
Application filed February 3, 1897, Serial No. 621,818, (No model)

To all whom it may concern.: |
Be it known that we, CHARLES . HALDE-
MAN and EMMOR W. SILVER, citizens of the
United States, residing at Salem, in the
5 county of Columbiana and State of Ohio,
have invented certain new and useful Im-
~provements in Shredder-Cylinders for. Fod-
der-Mills; and we do hereby declare the fol-
lowing to be a full, clear, and exact descrip-
10
others skilled in the art to which it
tains to make and use the same. |
Our invention relates to that class of ma-
chines or mills used in shredding, cutting, or

apper-

15
for the purpose of redueing it to a convenient
and satisfactory form for feeding cattle.

More particularly stated, the invention re-
sidesin a shredder-cylinder, as distinguished
from a cutting-cylinder, for operating in the
machines or mills aforesaid upon dry corn-
fodder. This shredder-cylinder in its struc-
tural arrangement contemplates andincludes
& central drive-shaft, a series of adjustable
heads mounted thereon, interposed and in-
termeshing gears combining to relatively in-
terlock said heads and shaft, together with
suitable shredder-teeth secured to and car-
ried by the heads, being spaced and arranged
30 to describe spiral forms upon the surface of

sald ¢ylinder. ) I
- The object of our invention, therefore, is
the production of a sectional shredd er-cylin-
der in which are combined the qualities of
greater general efficiency, a positive but rela-
tively adjustable interlocking of parts, ready
Interchangeability of such parts in the event
of breakage, and consequent economy in the
- matter of repairs. - )
40 For purposes of the present application the
- 1mproved shredder-cylinder will be herein-
atter described irrespective of any particular
machine, but in order to better illustrate its
operative position it is shown as applied to a
mill constructed in substantial accord with
United States Letters Patent No. 424,434,
granted March 25, 1890, to E. W. Silver, one
- of the present applicants.
Theinvention will be hereinafter more defi-
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5o nitelydescribed, and pointed outin the claims

following.

In the accompanying drawings, which form |

tion of the invention, such as will enable

otherwise comminuting fodder and ensilage |

r

part of this specification, and whereon the
same reference-lettersindicate corresponding
parts in the several illustrations, Figure 1 is 55
a perspective view of a fodder-mill, showing
our improved shredder-cylinder in operative
position. Fig. 2 is a plan view of shredder-
cylinder, its driving-pulley, and fly-wheel,
the supporting-shaft being broken away at
eitherend. Fig. 3isa horizontal central sec-
tion throughout the length of shredder-cylin-
der, showing also an ordinary driving-pulley,
a fly-wheel, and supporting-shaft, the latter
being broken to economize space. Kig. 4 is
an end view of cylinder with its first cast head
removed, and Fig. 5 is a detail perspective
view of one shredder-head detached.
Reference being had to the drawings and
letters thereon, A indicates a central drive-
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| shaft, made of any suitable material, prefer-

ably rolled or cold-drawn steel, bearing in
1ts surface a spleen «, coextensive in length
with that of the shredder-cylinder. Sur-.
rounding the shaft A is a series of shredder-
heads B C D E F @&, which collectively con-
stitute a shredder-cylinder and to outward
appearances are counterparts one of the
other, each having a cylindrical body or hub
H -encircled by an integral flange, as best
shown byFig. 5. This flange, while continu-
ous, viewed as a whole, may be said to sub-
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| stantially describe two corresponding spirals

starting and ending at points diametrically
opposite each otherand each crossing the hub

obliquely from side to side—that is to say,

each of the said spirals is composed of plain
surfaces I, in step-like arrangement, socket-
ed, as at J, and connected by angular webs
K, as shown, thus constituting a corrugated
flange for the purpose of receiving suitable
shredder-blades and supporting them in ad-
Jacent vertical planes, as will later appear.

QO

In place of said flange, however, the heads

B, C,D, E, F, and G maythemselves be made
of greaterdiameter and corrugated from hub
to circumference, if desired; but in either
event the corrugations aforesaid support
shredder - blades, which are thereby offset
each from the other, and consequently re-
volve in adjacent planes.
Within the sockets J of each head B to G,

Inclusive, are secured shredder-bladesbe d
e J g9, which by preference are made of sheet-
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steel, are unsharpened, and havea radiallead-.

ing edge N, with a tangential trailing edge <,
as shown by Figs. 1, 4, and 5.

As thus far described, the heads B, C, D,
E, F, and G are practically the same, though
by reference to Fig. 3 it will be observed that

they differ somewhat in an arrangen entof in-

terposed gear-teeth, servingas a clutch to lock
them to each other and to thelr common sup-

porting-shaft A asfollows: The end head B1is.

secured to shaft A by means of an ordinary
key j, driven into spleen a, and upon its in-
ner reduced portion has cast or otherwise
formed an external gear-wheel L. IHead C
differs from the former in that it is loose
upon shaft A and is furnished W ith internal
ogears M N. Ileads D, K, and I are counter-
parts one of the other, each being provided
with a reduced external gear O and also an
opposing internal gear b, while the remain-
ing head G is provided with an external geax
Q and corresponds with head B, except in the
side upon which said external gear is pro-

jected, all for purposes which will now ap-
pear. The teeth of gears L M N O P () are

all of slightly-tapering form, and in assem-
bling heads B C DE F G to constitute a
shredder-cylinder that designated B is first
keyed to shaft A, as before stated. The 1In-
ternal gear M on head C is then interlocked
with external gear L of head B, the shredder-
blades b ¢ d e f g upon the latter head being
arranged slightly in advance of the corre-
sponding blades upon the first-named head.
In like manner the remaining heads D, K, I,
and G are affixed, the internal gears of each
interlocking with an external gear upon the
adjoining head. Theseveral heads are then
driven up by a blow upon the end hub or body
H, the tapering form of all teeth facilitating
such operation and insuring a firm interlock-
ing, after which the end head G 18 keyed to
shaft A, as shown at %, a driving-pulley [ and
a fly-wheel m of ordinary construction being
added. When thus assembled, it will be ob-
served thatshredder-bladesb upontheseveral
heads, collectively considered, extend irom
end to end of the cylinder and are spirally ar-
ranged, the same being true of each series of
shredder-blades ¢, d, e, f, and g, the pitch of
such spiral arrangement being regulated by
the relative positions of the several heads B C
DETF G. Inother words, each of said heads
may be rotated more or less one way or the
other around the central driving-shaft A, for
the purpose of relatively adjusting blades c,
d, e, f, and ¢, the heads then being again
interlocked by engagement of gears L M N
O P Q, as described. The extent of this ad-
justment depends largely upon the number
of cluteh-teeth formed upon gears L, M, N,
O, P, and Q, in the present instance twenty-
five being shown; but such adjustment 1s
further effected and materially facilitated by
a lack of ratio existing between said teeth and
shredder-blades, respectively.

As will be seen by reference to Figs. 4 and |

5, thenumber of blades employed by prefer-
ence upon a single head is six, although the
number may of course be varied without de-
parting from the spirit of our invention,
though it is desirable that an unequal ratio
between the number of shredder-blades and
the numDber of clutch-teeth be preserved, thus
further extending the range of adjustment
afforded said parts.

A shredder-cylinder constructed and lo-
cated in a fodder-mill, substantially asshown
and described, is so obvious in its use as to
require but brief statement of its operation.
Dry corn-fodder being fed to the machine 1s
arrested by its cutter-bar, where it 18 met by
the blades b ¢ d e f g, revolving at a high rate
of speed, and thoroughly torn apart or shred-
ded. These shredder-teeth are so set that
they cover the entire length of the eylinder,
and at point of passing the cutter-bar there
is but one-eighth of an inch between them,
thus insuring most thorough action of the
blades—that is to say, while the blades 0, ¢,
d, e, f, and g upon each shredder-head pass
the entter-bar in rapid succession and in the
order named, they at same time revolve in
parallel planes, each of which is removed from
the preceding about one-eighth of an inch in
the following order: becfdg.

While the foregoing is a description of our
improved fodder-millin substantially 1{s pre-
terred form of construction, it will be noted
that various changes, modifications, and ar-
rangements of parts may be made and sub-
stituted for those herein shown and described
without in the least departing from the spirit
of our invention. For instance, the hub 1,
constituting part of each shredder-head I,
¢, D, E, F, and G, may in practice be sur-
rounded by a corrugated blade-bearing flange,
which viewed as a whole may be said to lie
in a plane that intersects said hub at an acute
angle to its axis. In other words, such modi-
fied form of flange has its beginning at one
side or end of hub H, crosses the latter ob-
liquely to a pointdirectly opposite, and, con-
tinuing around the hub, terminates at 1ts
point of beginning. |

As thus constructed, it is of course under-
stood that the shredder-heads employed In
any particular machine may be large orsm all,
many or few, as will best suit the purposes
for which intended, and it should be partic-
ularly noted that the peculiar arrangement
of intermeshing gears L M N O I” , inter-
posed between the shredder-heads B, C, D,
E, F, and G, as shown, effect a most rigid
olutch and at same time permit a nicety of
adjustment between said heads upon their
common supporting-shaft. “L'he peculiar ad-
vantages of a clutch composed of intermesh-
ing gears, as aforesaid, will be appreciated
when it is considered that the main shaft A
and its dependent parts are driven at a speed
of twelve hundred revolutions per minute.
Under these conditions it becomes a matter
of vital importance to the machine and its
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operators alike that the clutch mechanism
serving to retain the individual shredder-
heads in operative relation be most secure
and positive in its action, and also that the

strain imposed upon each of said heads be’

uniformly distributed. This can only be ac-
complished by a continuous series of inter-
meshing gears, asherein shown and described.
A further and no less important function re-
sulting from such arrangement of continuous
gears 1s to be found in the facility with which
the shredder-heads with blades attached may

be relatively adjusted to meet different re-

quirements and conditions.

As before stated, it is important, in order to
operate with the least expenditure of power,
that the corresponding blades of each head
B, C, D, E, F, and G should reach the cutter-

- bar of the machine in succession, the rapid-
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1ty of which depends upon the adjustable re-
lation of interlocking gears aforesaid. Thus
it will be observed ample provision is made
for large or for small machines, many or few
heads, heavy or light fodder, the same head
being employed in all cases and with equal
advantage.

1'his being substantially a description of
our invention, what we claim, and desire to
secure by Letters Patent, is—

1, In a shredder-cylinder the combination
with adjustable heads, of gear-teeth inter-
posed between the heads for interlocking
same, and a series of shredder-blades between
which blades and gear-teeth there is an ab-

sence of an exact ratio, substantially as de-
scribed. o

2. In a shredder-cylinder the combination.
with corrugated adjustable heads, of gear-
teeth interposed between said heads for inter-
locking same, and a series of shredder-blades
carried by each head in different planes, sub-
stantially as desecribed. ' |

3. In a shredder-cylinder the combination

with a series of adjustable heads, of suitable

shredder-blades carried thereby, and a clutch
mechanism comprising external and internal

‘gears for interlocking said heads in operative

relation, substantially as described.

4. In a shredder-cylinder the combination
with a series of adjustable heads, of suitable
shredder-blades carried thereby, and a clutch
mechanism comprising external and internal
gears with tapering teeth for interlocking said

~heads in operative relation, substantially as

described.
o. In a shredder-head the combination with
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a surrounding flange formed of diametrically

opposite spirals, and shredder-blades sup-
ported upon said flange in adjacent planes,
substantially as described. |

In testimony whereof we subsecribe our sig-
natures in presence of two witnesses.

CHARLES F. HALDEMAN.,
EMMOR W. SILVER.

Witnesses: |
WM. C. BoYLE,
WM. SILVER.
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