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To all whom it may concern:
Be it known that I, ELIHU THOMSON, a ¢iti-

- zen of the United States, and a resident of
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Swampscott, Massachusetts, have invented a
certain new and useful Process of Making

-Tools by Electric Welding, of which the fol—

lowing is a specification.

My invention relates to certain improve-
ments-in the application of the electric weld-
ing process to the formation of composite
metal articles, one part of which is of differ-
ent material from the other and in the finished
article requires to be of irregular or peculiar
shape.

My invention is especially useful in those
cases where the electric welding process is
utilized in the manufacture of tools wherein
the wearing or working portion—such as the
point or blade—requires to be of a special
grade of material, such as tool-steel, while its
body or shank portion may be of a lower-

‘grade steel or of othercheaper or more easily

worked materjal. Thus, for instance, my in-
vention may be applied to the manufacture
of chisels, hammers, axes, lathe-tools, &e., the
main portion of which may consist of steel or
iron, which is easily forged, while the blade,
point,or wearing portion is made of tool-steel.

Priorto myinvention the practice has been,
where the electric welding process was util-
ized, to first give the portion of the article to
be attached to the other or body portion the
desired or requisite shapethat it should have
inthefinished articleand afterward to placeit
intheclamp of thewelding apparatus,abut the
two parts together, and pass a current of elec-
tricity across the joint for the purpose of
welding them in connection with the applied
pressure. In this practice many diffienlties
have been encountered, the principal one be-
ing  the requirement of specially -shaped
clamps in the welding-machine to hold the
finished piece, adifferent clamp being, in fact,

-required foreach size and class of work. An-

other difficulty has been encountered in the
impossibility of properly holding very small
objects in the electric weldmmcl(mmp, aid
also in the proper heating of the joint when
one of the two parts or portlons of the article
to be attached together was much larger than
the other.

(No model,)

My present invention differs from the prior
process in that the ‘irregular or peculiarly-
shaped portion of thearticle is welded on first
from a rod or stock-piece of uniform or sym-
metrical shape, which is afterward cut off to
the proper length,and the attached portion is
afterward finished to the desired shape by
forging, grinding, or otherwise workingitinto
proper form. Thus in the construetion of
tools thehardened or tool-steel portion of the

same would be welded on from a rod or stock--

piece, which is then cut off to. the proper
length,after which the tool, with the attached
p01t10n of the stock-piece, is formed to the
proper finished shape. Itwill be obvious that
by this procedureI dispense with the neeessity
of employing specially-shaped clamps and at
thesame time providea properlength of mate-
rial, which may be readily secured in the elec-
trie welding-clamps. The plain piece of mate-
rial, as stated, may be the end of a rod, bar,
or plate of uniform or symmetrical cross-sec-
tion, which is itself put in the welding-clamp
and has its end cut off after the welding pro-
cess, or in the case of some articles it would
be possible to take a plain piece of the proper
length to form the point or working part of
the finished tool, weld it to the body, and af-
terward finish or’shape it to the desired form.

The principal utility of my invention is,
however, more evident in cases where the
point, blade, or working part of the tool is
coustructed from hardened steel, which is eut
off in proper lengths from a bar or stock-
piece, the end of which is welded to the body
portion of the tool.

In the accompanying drawings, Figure 1is.

a plan of an apparatus which-may be em-
ployed in practicing my invention, The re-
maining figures of the drawings illustrate
special toolq, in the construetion of which my
invention may be utilized, -

1 and 2 represent the terminals of an elec-
tric welding-machine of any. suitable con-
struction, such terminals forming the termi-
nals of the secondary of a transformer or be-
ing otherwise supplied with the heating elec-
tric current, which in passing from one termi-
nal to the other through the parts or pieces
clamped on such ter minals heats sald parts
to the welding temperature.
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3 4 indicate suitable clamps of any desired
form or construction adapted to -hold the
pieces 1o be welded.

"In Fig. 1 I have shown the body and shank
of a prick-punch as held in-the clamp 3 and
a plain steel rod or stock-piece A, from which
the point of “said prick-punch is to be con-
structed, held in the clamp 4. The terminal
2 or the clamp held thereon is made movable
in the way wusual in welding-machines, and
is operated for the purpose of applying the
welding pressure by means of a lever 5, act-
ing through a toggle-joint at 6, or by other
suitable means. 7 indicates a eircular saw
mounted on a shaft and in proper position to
permit it to'he moved up to cut off a small
portion of the welded end of the rod orstock-
piece A after welding has been effected. The
bearing 9 for the saw-shaft is supported on
a slide 10, and is adapted to be moved by
means of a screw 11, 80 as to bring the saw
against the work for the purpose of remov-
ing the ends of the stock-bar. § is a pulley
on the end of the saw -shaft, by means of
which the saw may be rotated. The stock
bar or piece A is a plain steel rod which
is brounght up against the end of the prick-

. punch shank and is welded thereto in the

30

35

4O

45

50

55

usual way. The rotating saw is then brought
forward to saw off a sufficient length of the
end of the stock-piece to enable the point of
the prick-punch to be formed. The prick-
punch body, with the attached piece of .the
plain steel rod, is then removed from the ma-
chine and is subsequently ground down to 2
point or otherwise manipulated to finish the
tool. After the removal of the prick-punch
another one may be inserted, the stock or
blank rod A abuited against its end, welded,
and then cut off to form the point or working
portion of the prick-punch, such point being
shaped or formed after the welding on of the
plain steel rod. By this operation a large
number of partly-made tools may be rapidly
supplied with the steel wearing parts to be
subsequently finished. It will be readily seen

that the operation may be quickly and ex-

peditiously performed, since the stock-piece
or rod, which is of considerable length, may
be readily handled and the clamp may be of
simple shape adapted to hold a round piece
of metal. 'The diffieulty which would ensue
if it wore attempted fo finish the points sepa-
rately and then hold them in the clamps for
welding is entirely avoided.. The result is

- that the tools may be much more rapidly and
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easily manufactured than by the-process be-
fore referred to and employed previous to my
invention.

In Fig. 21 have shown a hammer-head,
which is of any ordinary material, such as
iron or machine-steel, but which requires to
have a face-piece of speecial-grade steel. In
constructing this tool the end of a blank or
stock-piece will be brought up against the
head of the hammer, the two being clamped

in the welding-machine, Fig.1, and welded to.

the head, after which the preper length of the
stock-piece would be cut off to form the face
and would besubsequently shaped or finished
as desired. The peen may be formed or con-

' structed in the same way.

Fig. 3 shows a clamp, the knob at the end
of the screw portion of which may be con-
structed in the same manner by welding on
from a rod or stock-piece A, which is subse-
quently cut off,

~ Fig. 4 represents a plumb-bob, the body of
which is, for instance, of brass, while its point
is of steel. The utility of my invention is

-especially noticeable in the construction of

an article of this kind, since not only does
the conical shape of the body and the point
present difficulty in properly clamping the
same in the clamps of the welding-machine,
but there is also a difficulty in the proper
electrie welding of the large mass of metal of
comparatively good conducting material to
the very much smaller piece of metal of lesser
conductivity. These difficulties disappear,
however, when my invention is employed,
since a rough steel bar may be easily welded
to the plumb-bob either when finishing or
before it is turned from the original brass
piece and the end of suchbar cut off and sub-
sequently finished to make the steel point.

Fig. 5 shows a trammel-point, the wearing
end of which may be constructed in the same
way.

Fig. 6 illustrates a- lathe-tool, the cuttmg-
part “of which may be welded to the body in
the rough from a steel bar or blank, the end
of which is afterward cut off and subsequently
forged and ground to make the lathe-tool
cutt1n<r=-p01nt

Fig. 7 indicates the invention as carried out
in the construction of an ax,and Fig. 8in the
construetion of a hatchet.

In Fig. 9 the welding of asolid piece tothe
end of a cable makes a good finish to prevent
the ends from untwisting.

What I elaim as my invention is—

1. Theherein-described improvementin the
application of the electric-welding process to
the formation of composite metal articles, one
part of which requires to be of irregular or
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peculiar shape in the finished article, consist-

ing in welding arod or stock-piece to one part
of the article, etitting off a proper length of
such rod or stock-piece, and then finishing or
forming the cut-off portion to the desired
shape or form.

2. The herein-described improvementin the
manufaeture of tools having a point, blade, or
wearing portion of steel, consisting in welding
on such portion from a rod orstock-piees, cot-
ting off the proper length of the welded end,
and subsequently forging, grinding, or other-
wise working such cut-off portion to the de-
sired form.

‘3. The herein ~deseribed improvement in
manufacturing tools having a point, blade, or
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working part of sieel, consisting in placing
the body portions of the tools in one elamp
of an electric-welding machine, clamping a
rod or stock-piece of high-grade steel in the
other clamp and abutting its end against the
body portion of the tool, electrically welding
the two together, cutting off the end of the
stock-piece, and then forging, grinding, or
otherwise shaping the cut-off end to the de-

sired form to make the point, blade, or work- ic
ing part of the tool.

Signed at Lynn, in the county of Essex and
State of Massachusetts, this 16th day of Febru-
ary, A. D. 1891,

ELTHU THOMSOXN.

Witnesses:

JOHN W. GIBBONEY,
BEnjaMiIN B. HULL.



