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To all whom it may concern:

Be it knownthatI, Henry W. AVERY, a citi-
zen of the United States, residing at Cleveland,

- 1n the county of Cuyahoga and State of Ohio,
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have invented a certain new and useful Im-
provement in Processes of Making Shovels, of
which the following is a full, clear, and exact
description, reference being had to the accom-
panying drawings. |

The primary object of the invention is to
produce a shovel which shall have the maxi-
mum of strength and durability for the ma-
terial employed and which shall have all of
the desirable characteristics of the so-called
“smooth-back” shovels and some desirable
characteristics peculiar to itself; and the in-
vention consists 1n the process hereinafter de-
scribed, and definitely pointed out in the
claim, whereby there is produced a smooth-
backed shovel without joint or seam and hav-
ing projecting from its upper edge an integral
seamless tubular handle-socket whose recess
extends well into the blade.

The shovel itself as produced by my process

1s shown, described, and claimed in my divi-
stonal application, Serial No. 173,755, filed
September 19, 19083.

In the drawings, Figure 1 is a perspective
view of the blank employed in making the
shovel herein deseribed. Fig. 2isa plan view
of the blank after the tubular tang has been
drawn out. Fig. 3is a plan view, and Fig. 4
a side view, of the blank after the body por-
tion of the blank has been reduced to the de-
sired thickness for the blade; and Fig. 5 is a
plan view, and Fig. 6 a central longitudinal
sectional view, of the finished shovel.

- The blank shown in Fig. 1, from which the
shovel 1s to be made, consists of a body part
A and an integral tang B, which projects
centrally from one edge of the body. This
blank may be cast or forged or cut from a
bar; but however formed there must be a
recess 6 extending from the outer end of the
tang down through it and a short distance
mto the body portion of the blank. In the
transformation of this blank into the shovel
the tubular tang is elongated and the thick-

ness of its wall correspondingly reduced, and

the body portion A is reduced in thickness:

but it does not much matter which of these
two operations is first performed. Prefer-
ably, however, the tang is first drawn out.
Preparatory to drawing out the tang one
drives into the recess thereof a mandrel which
completely fills it and is preferably of sub-
stantially the same cross-sectional size and
shape as sald wooden handle which is to be
applied totheshovel. Then this tubular tang,
with the mandrel in it, is drawn out, there-
by elongating it and reducing the thickness
of the wall. This result may be produced
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either by rolls or in a press containing a suit-

able drawing-die or by any other well-known
method or mechanism. The body part A of

‘the blank is then plated or rolled down to the

desired thickness, and this, as also the oper-
ation of drawing out the tubular tang, may
be done when the blank is either hot or cold.

The blade is then trimmed as may be neces-

sary, and the tubular tang is also cut to the
desired length. After these operations are
performed it is necessary that the blade be
shapeil and the tubular handle-socket also be
shaped and bent so that it will occupy the
proper angular relation to the blade. It is
thought that these two results may best be
obtained independently, although it is possi-
ble to produce them in one operation by using
suitable dies. In order, however, to bend
and shape the tubular handle - socket piece
and the upper part of the blade into which
the handle recess or socket extends, it is
necessary to fill this recess with a flexible
mandrel which remains therein while said
parts are being bent to shape between suit-
able dies. Any flexible mandrel may be em-
ployed; but it is thought that there is a dis-
tinct advantage in using as such mandrel the
wood handle, which after the shaping oper-
ation referred to is allowed to remain in the
recess, which it fits perfectly. When so
used, the wood should be well steamed before
1t 18 driven into the socket, so that it may be
easily bent.

It has not been thought necessary to show
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any mechanism for severally performing the
steps of the process, because such mechanism
is well understood by those familiar with this
art. |

The described shovel, which will be pro-

“duced by the process described, is without

joint or seam and has a tubular handle-socket
which extends well into the blade, whereby
the wooden handle inserted therein adds its
strength to the metal structure at the place
where the latter might otherwise bend in use—
viz., at the juncture of the blade and socket-
piece. The lower end of the wooden handle
is, moreover,protected from wear and does not
impede the movement of the shovel into the
material being shoveled as it does with the
hollow-back shovels. The handle-socket 1s,
moreover, seamless, and therefore in itself 1s
stronger than either the straps found on most
smooth - back shovels or the almost tubular
sockets such as are sometimes formed on hol-
low-back shovels by bending a flat tang. LThe
exterior surface of the shovel-handle near the
blade-—viz., that part which is formed of wood
having the metal on the outside—is smooth, as
itisnot in shovels having metal straps between
which the wood handle is secured.

A shovel produced by my process 1s espe-
cially well adapted for heavy work—as, for
example, the shoveling of ore—for two rea-
sons—first, because the handle extending con-
tinuously down into the blade leaves no weak

point where great weight upon the shovel

could break it, and, second, because in lifting
heavy loads the workman must place his hand
as close as possible to the blade to reduce the
leverage which the load obtains, and my socket
being continuously tubular and having no
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open or rough space along its length allows
him to do this. Any longitudinal opening in
the socket not only weakens the shovel, but
tends to abrade the hand of the operator.
There is still another advantage in the con-
tinuously tubular socket in that 1t protects
the extreme end of the shovel-handle from
moisture, which would tend to rot it, the end
fiber of wood being much more susceptible
to rotting than the side surface thereof. In
aword, the described shovel has all of the de-
sirable characteristics of the so-called °" plain-
back? shovels and none of the objectionable
characteristics of the so-called *hollow” backs,
and it has, moreover, several desirable char-
acteristics not found in either. Considering
the difficulty and expense of properly secur-
ing the handle between the straps of the or-
dinary plain-back shovel, it is believed that
the shovel herein described can be constructed
more cheaply than the smooth-back shovels
heretofore made and almost as cheaply as the
ordinary hollow backs.

Having described my invention, I claim—

The mode of making shovels, consisting in
forming a shovel-blank having a straight tu-
bular tang, with the socket thereof extending
well down into the blade or body portion, in-
serting a wooden handle into sald socket, and
then bending said tang, handle, and the ad-
jacent portion of the blade, as shown and de-
scribed.

In testimony whereof I hereunto aflix my
signature in the presence of two witnesses.

HENRY W. AVERY.

Witnesses:
K. B. GILCHRIST,
E. 1.. THURSTON.
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