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To all whom it may concern :
Be it known that I, Jostam W. ELLS, of
Pittsburg, in the counw of Allegheny and
State of Pennsylvania, have invented a new
and Improved Hoe, the construction of which
will be readily understood from the following
description, taken in connection with the ac-
companying drawings, wherein—
. TFigure 1 represents a thin sheet of steel
upon which is formed-a central longitudinal
rib; Ifig. 2, a transverse section of said sheet
rolled or hammered, so as to remove a greater
part of its rib, and at the same time lengthen,
taper, and wulen the blank. Ifig.3 I'epresents
a 101]011:11(111]&1 vertical section of a pair of a
series of such dies I uwse in the formation of
the eye of the hoe; Fig. 4, a longitudinal cen-
tral section of a blank after having been sub-
jected to the joint action of the first pair of
~ dies; Fig. 5, the same after having been acted
on by the second pairof dies; Ifig. 6, the same
when acted on by the third pair of dies; Iig.
7, the same when given the final and finishing
%h‘lpe, by the fourth pair of dies. Iig.$S rep-
resents aperspectwe view of my improved hoe.
To make hoes in accordance with my inyen-
tion, I use a long thin plate, A, of steel, of a
size equal to the thickest portion of the in-
tended blade, and of nearly the same width,
and with a 1011{111311(1111":;1 central rib, B, on one
side, integral therevf ith. IFrom th1s plate 1
sever the blank by a transverse cut, so that
each disconnected blank shall be somewhat
shorter than the prospective finished blade.
- A blank is then made red-hot and subjected
to the action of such hammers or rolls as will
quickly and effectually taper and lengthen the
plate by thinning it regularly from one end
down to the othel and at the same time flat-
ten or depress a ﬂreatel portion of the rib B
by forecing it completely into the surface of the
plate A, Wldenmo 1t gradually toward the thin-
nest part after the manner represented 1n If1g.
2, which shows the widened tapered blank rmd
~the shape of thereserved rib C, terminating in
a pount near the middle of the blade. The
thickest end of the plate may be sheared to
- give 1t a circular form, or such other shape as
~ will be most pleasing or suited to the require-
ments of trade. A small hole, d, is then
punched through the rib C about midway of

N 1ts length, and the blank thus prepared for

the formation of the cye by the operation of a
series of dies, the first pair of which. 18 deline-
ated in Fig. 3, and consists, essentially, of two
rectang ulm blocks, It 1/, oi hard metal, each
constructed witha dovetailed piece,f, by which
they may be secured, the one to an anvil or
solid support, and the other to a drop-hammer
or moving part of a powerful press. The face

b of each of these several dies is perfectly

plain, except that part designed for the for-
mation of the eye, and on that: partin the lower
die of the first pair rises a circular protuber-
ance, e, in the top of which is a vertically-ar-
mnged projecting pin, . This protuberance
and pin may be made detachable, permitting
the face of the die to be ground, or otherwise
made straight and smooth The upper die, 1,
of this pair is an introverted counterpart ot |
theone just described, exeeptthattwo grooves,
s 8!, are cut 1n the SldeS of the cmrlty t, OPPO-
mte each other, corresponding 1n pomtlon to
the braces on the eye of my improved hoe. |
To form the eye,theentire blank must bemade
red-hot, and while in that condition subjected
to the Jomt action of the first pair of dies, by
placing the plate rib side uppermost between
them, and so that the thinnest edge of the
blank shall be toward the recess R in the front
of the dies, which recess is merely for conven-
1ence in hanclllng the blade by means of a pair
of tongs. The pin on the knob ¢ having prop-
erly entered the hole d in the plate, the de-
scending upper die will cause the pl&te A to
be rmsed hemispherically about the height of
a finished eye, but of much greater dnmetel,
bending the rib with it to a 'sumlar degree of
cur mtme and at the same instant the pecu-
Liar shape of the grooves s & inthe cavity ¢ of
the upper die W111 depress, spread, and force
that portion of the rib nemest the center of
the swell into the surface of the plate imme-
diately around the hole d, thickening it suffi-
ciently to supply any deﬁcwncy that may take
place in the streteching process necessary i
the enlargement of the hole for the complete
tormatwn of the eye, and whereby the original
consistency of the plate around the hole will
be maintained and preserved. The blank 18
then reheated and subjected to the next dies of
the series, in which the protuberant portion is
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higher and coniform, so as to gradually open
the eye at the top and contract it at the base.

The succeeding pair of dies to which the
blank is subjected are in all respects like those
Jjust mentioned, and act on the blank in a simi-
lar manner, only that the parts for forming the
eye are smaller in diameter, and the grooves in
the upper die are better calculated to bring the
r1b to a shape triangularin transverse section.
The rib, having been divided by the punch-
ing and stretching process, and brought to
propershape by the dies, constitutes the braces
g g to the eye, the one on top and the other

underneath, each thickest at that part next
-the base of the eye, and gradually tapering

toward its projecting smallest open end. The
eye, at this stage, represents a short open-
ended tube, the axis of which is at right an-
gles to the face of the blade; and in order to
give it suitable and final shape, another pair
of dies is mnecessary, which dies are so con-
structed that their joint action not only brings
the eye G to an oviform shape, but gives it the
proper ‘“set” or angle to the plane of the plate
A. Thus, from a thin sheet of metal a com-
plete broad-bladed hoe is formed, without riv-

ets or welding, perfectly smooth on the back,

and without any corrugations, recesses, or in-
dentations therein, and with a rib or brace, g,

thicker than the blade A, stiffening and sup-

porting the projecting portion of the eye G
above and below its axis.

—

I claim— - : -
1. A thin broad-bladed hoe having a single
cutting-edge, and constructed entirely of one

| plece of metal, and so that the circumference

of 1ts eye shall be wholly within the margin or
border of the blade, in combination with a
thick solid rib or tapering brace along and un-
derneath the eye, or that part nearest the cut-
ting-edge. | - |

2. A hoe having a single cutting-edge, and
constructed entirely of one piece of metal, and
so that the circumference of its eye shall be
wholly within the margin or border of the
blade, in combination with a thick solid ribor
tapering brace extending along that part of
the projecting eye most remote from the cut-
ting-edge of the hoe.

3. A hoe constructed entirely of one piece
of metal, with a single cutting-edge, and so
that the circumference of its eye shall be
wholly within the margin or border of the
blade, in combination with a thick solid ta-
pering rib or brace extending along the pro-
jecting portion of the eye above and below its
AXI1S.

JOSIAH W. ELLS.

Withesses:
AL. PRrRICE,
GEO. C. STEWART.
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