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My invention relates to a process and an
apparatus for producing metal parts of
varying cross-sectional area such as, for ex-
ample, poppet valves for internal combustion
engines, lubrication bolts, or similar metal
elements.

The object of the invention is to produce
such varying cross-section in the particular
article to be made, in an economical and
efficient manner, and at the same time have
imparted thereto, to the greatest possible de-
oree, such advantageous physical charac-
teristics as its duty may require. '

The said invention consists of a method
and apparatus hereinafter fully deseribed
and particularly pointed out in the claims.

The various ways of producing these ar-
ticles having varying - cross-section and
which have heretofore been practiced, are
well known to these skilled in the art, as by
casting, forging. gathering, welding, ma-
chining, ete. _

Some of these methods and the apparatus
have involved the use of an electric current
for heating the blank, as for example is
shown and described in the Thomson Pat-

ent No. 396,010 issued January 8, 1889;-

Lemp Patent No. 432,630 issued July 22,
1890; Lauder & Simpson Patent No. 437,
654 issued September 30, 1890, and Murray
Patent No. 1,259,275 issued March. 12, 1918,

In so far as I am aware, the practice prior
to my invention was such that the size of an
enlargement made in a -single operation
from- a heated bar of uniform cross-section
when secured in a holder and then upset
by forcing it against an abutment; without
buckling the bar, was limited to a portion
of the stock whose volume is approximately
not greater than the area of the section of a
cylindrical bar, multiplied by three times

the diameter of such bar, or in the case of -

a section other than cireular. multiplied by

three times the diameter of the circumserib- .
ing circle of said section. : :

By my invention, however, I am enabled
to greatly decrease this limitation as to.the
volume of the -enlargement and with corre-
sponding economical results, -

Specifically, my invention has for its ob-

Ject the formation of such enlargements of
] : g

any desired size, by a continuity of opera-
tion and independently of the diameter of
the stock to be worked.

This T accomplish by supporting the stock
or blank in one electrode so as to be slida-
ble therein, then causing an extrusion of the
blank from such electrode and at the same
time subjecting it to compression by apply-
ing force in the direction of its axis counter-
acted by the physical resistance of the other
electrocf; acting either as a fixed or a mov-
able abutment or clamp, as will hereinafter
appear.

In this manner a portion of the blank is
continually fed out of the electrode so that
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the volume of metal being worked is con- -

stantly increased until the requirements of
the finished product are satisfied.

The metal newly introduced into the
sphere of operation is of constant diameter
but is not heated to upsetting temperature
until a short time after it ermerges from the
electrode. The unworked portions of the
blank are advanced with comparative rapid-
ity toward the heated part so that the metal
of the. blank near the upset portion does
not reach a temperature substantially greater
than the Ac3 point of the particular steel
used in the process.’

The temperature referred to, as is well

Jknown to those skilled in the art, is a criti-

cal point in the working of the steel, and
such as marks a period in its physical char-
acter, beyond which it is deteriorative as to
the strength of the metal.

The elongated form of the electrode main-
tains the proper alinement of the bar while
it 1s being extruded, whereby the force ex-
erted by the block 3 may be applied by con-
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tact only, avoiding the necessity of clamp- .

ing the end of the bar, as previously prac-
ticed. - ’ .
The annexed drawings and the following
description set forth in detail certain means
embodying my invention, the disclosed
means, however, constituting but one of the
various mechanical forms in which the
principle of the invention may be employed.
In said annexed drawings: '
Figure 1 represents a front elevation of
a blank rod which may be used to form a
poppet valve by means of my improved ap-
paratus and according to the method form-
ing my present invention. .
ig. 2 represents a front elevation of said.
rod after having had the enlargement
formed thereom. ' :
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Fig. 3 represents a front elevation of a
completed valve made from the structure
shown in Fig. 2.

Fig. 4 represents a front elevation of one
form of apparatus for carrying out my in-
vention, the electrical relationship of the
parts being illustrated diagrammatically.

Fig. 5 rvepresents a vertical cross-section
of the apparatus taken on the plane indi-
cated by line V—V in ¥ig. 4.

Fig. 6 represents a front elevation of a
modified form of said apparatus.

For the purpose of illustrating the method
and apparatus constituting my invention, L
have elected to show in the drawings an ap-
paratus designed for and hereinafter to de-
seribe the process carried out thereby as par-
ticularly applicable to, the manufacture of
poppet valves. The illustrated embodiment
of that part of said invention which relates
to the apparatus, includes a suitable base 1,
Fig. 4. At the right-hand end of said base,
in the device illustrated, is formed a hori-
zontal slide-way 2 in which is mounted a
block 3. This block is formed with a hori-
zontal interiorly threaded bore 4 vwhich is
engaged by a horizontal, rotatable but lon-
gitudinally fixed screw 5. The inner end of
this serew is mounted in a suitable fixed
bearing support 6 and the outer end portion
thereof is mounted in a suitable fixed bear-
ing support 7, the extreme outer end of the
screw having fixed thereto a cone pulley 8
by means of which it may be driven through
the medium of a suitable belt (not shown).

Also mounted upon the base is a tavo-part
or divided electrode 9, the lower portion 10
of which is fixed with reference to the base
and the upper portion 11 of which is verti-
cally movable. The adjacent inner faces of
the two parts.of the electrode are formed
with horizontal grooves 12 conforming in
cross-section to the cross-section of the blank
tc. be worked, which together form a seat
through which the cylindrical rod or bar ¢ in
this particular illustrated instance to be op-
erated upon, may be slid as will be herein-
after explained.

The upper portion 11 of the electrode is
provided with .a vertical rack 13, Fig. b,
which is engaged by a pinion 14 connected
with a handle 15 all suitably mounted in and
supported by a fixed frame portion 16. it
will therefore be seen that by turning the
handle, the upper elecirode portion may be
raised or lowered. The weight of the elec-
trode portion 11 and its atfached parts is
sufficient te cause same to hear down upon
the upper surface of the rod or blank when
in position to effect the necessary electrical
contact between the electrode parts and said
At the other end of the base is
formed a horizontal slide-way 17 upon which
iz mounted a second electrode 18, the latter
having its inner end provided with a die
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19 having a concave or hemi-spherical face
20. The outer end of the electrode 18 is en-
gaged by or connected with a horizontal and
longitudinally movable adjusting screw 21
mounted in a suitable fixed support 22 hav-

ing an interior horizontal threaded bore 23
engaging the threads of the screw 21. The

outer end of this screw is provided with =
hand-wheel 24 by means of which it may be
rotated. :

The two electrodes ave suitably insulated
from each other, as for example by means of
insulation 25, and they form terminals of an
electric circuit 26 including a suitable trans-
former 27. The electrical connections with
the electrodes are made properly flexible so
that they may accommodate themselves to
the motion of said electrodes, as will be
readily undersiood.

A suitable switeh 28 is provided in the
primary circuit by means of which the cur-
rent may be turned on and off as required.

In operating the above described device,
the electrode part 11 is first raised as shown
in dotted lines in Fig. b so as to permit the
ingertion therebetween of a blank cylindrical
rod @ upon whose end it is desired to form
tlie enlargement necessary for making the re-
quired valve head, the block 3 having been
first backed away so as not to interfere with
such insertion.

The electrode 18 is then adjusted with
reference to the electrode 9 so as to cause
the die 19 to be properly spaced from the
electrode 9, the listance between said die
and electrode being made sulficiently great
to permit of the formation of the enlarge-
ment of the desived size without interfer-
ence. The requirements as to this distance
are determined empirically and controlled
by the experience of the eperator.

After the electrode 18 has been properly
set, the rod is placed in position and the up-
per clectrode 11 is lowered down upon the
rod or blank so as to make the necessary
electrical contact as shown in full lines in
Tig. 5, but as before described, such contact
is just sufficient to permit the proper passags
of the current through the blank and not
prevent the latter’s shiding through the elec-
trode -9 and in the seat provided therein.
The serew 5 is then turned by a hand opera-

‘tion of the belt until the block 3 engages the

right-hand end of the blank and moves the
latter until iis left-hand end abuts the face
of the die 19, as shown in full lines in Fig.
4. The apparatus and blank are now in
position for the beginning of the enlarging
operation, , ‘

The switch 28 now being closed, current
passes through the electrode 9 imto the
blank, through the latter to the electrode 18,
thus establishing a closed circuit. That part
of the blank which projects from the elec-
rrode 9 and intermediately of the two elee-
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trodes offers the most electrical resistance
of any part of the circuit, and hence be-
comes heated, the current being of sufficient
strength to raise the temperature of the pro-
jecting part sufficiently to render same plas-
tic to the required degree. As soon as the
metal reaches the proper state of plasticity,
the belt power is thrown on so as to rotate
screw 5 and move the block 3 slowly but con-
tinuously in the direction indicated by the
arrow in Fig. 4. This causes the blank to
move in a similar direction, effecting a com-
pression thereof and in the direction of its
axis by reason of the counteracting resist-
ance and force produced by the stationary

die-face 20 which acts as an abutment, thus

causing the plastic metal to flow radially
outward from the axis of the rod, the con-
cave form of the die-face lending itself to
the initiation of such action. A continua-
tion of this rotation causes the blank to be
continuously extruded from the electrode 9
toward the electrode 18, until the parts
reach a position shown by the dotted lines
in Fig. 4, and the plastic metal to gather and
finally form the required enlargement b
such as is shown in Fig. 2. Such extrusion
is effected with comparative rapidity and
so as not to produce a temperature substan-
tially exceeding the Ac3 point, as previously
described.

It will be noted that as a result of this
extrusion there is continually presented on
the exterior of the electrode 9 a portion &’
of the rod of the original diameter therecf
and hence of a maximum and constant re-

sistance.
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- Imoving same

After the required enlargement is pro-

duced, the blank may then be removed and
such enlargement, which is still plasticall
hot, subjected to further operations, suc
as. forging, pressing, upsetting, hammering,
or. the like, which may be desired or required
in the further steps of fabrication and pro-
ducing the required and finished valve head
shown in Fig. 3.

In the modified form of the device shown
in Fig. 6, in which the same reference char-
acters are used as in the previously de-
seribed drawing, to indicate like parts in
the two types of machine, T have provided
a base 1 formed with a longitudinal slide-
way 2 on which is mounted a carriage 1’.
This carriage is formed with a slide-way 17

upon which is mounted the adjustable elec-.

trode 18 movable by means of the screw 21
and hand-wheel 24, all in a manner similar
to that of the first described apparatus.
The two-part electrode 9 is also mounted
upon this carriage and is provided with the
upper movable part 11 and the means for
novi vertically previously de-
seribed. The block 3 in this case is made
a fixed part of the frame and suitable in-

8

sulation such as 29 and 30 is introduced so
as to prevent a short circuit.

As before, the two electrodes 9 and 18 are
connected with the circuit 26 including the
transformer 27 and switch 28, and a longi-
tudinally fixed and rotatable screw 5 is pro-
vided and engages and is adapted to move
the carriage 1” upon its slide-way.

In this last described apparatus, after
the two electrodes have been adjusted in the
manner previously described, the blank in-
troduced and the required frictional contact
between the blank and its slide-way effected,
the screw 5 is turned by hand until the
right-hand end of the blank abuts the block
3 and the left-hand end abuts the face of
the die 19. A further movement of the
screw therefore will cause the longitudinal
compression and the gathering of the end of
the blank in the same manner as in the case
of the previously described apparatus.

In this latter case, however, the blank is
stationary and the electrodes are both mov-
able relatively thereto but still stationary
relatively to each other. The principle of
operation, however, is exactly the same as
before, there being produced in both cases

a relative movement between the two-part

electrode and the blank and a relative move-
inent between the other electrode and the
block 3.

Also as before, there is a continuous ex-
trusion throughout the operation of the
blank relatively to the electrode 9.

It will be noted from the above that any
desired amount or length of the rod or blank
may be gathered in one continuous opera-
tion, while at the same time but a short por-
tion of same projects from the electrode 9
and hence requires no support intermediately
of the electrodes. My improved process may
therefore be readily applied to the produc-
tion of enlargements of any required size
upon rods or blanks of comparatively small
diameter.

What I claim is:

1. The steps in a process of producing
metal parts, which consist in supporting a
blank in an electrode; effecting contact be-
tween one end of said blank and a second
and permanent electrode; passing an elec-
tric current through said blank and effect-
ing extrusion of said blank from said first-
named electrode toward said second-named
electrode, while engaged by the latter.

2. The steps in a process of producing
metal parts, which consist in supporting a
blank in an electrode and in a manner
which will permit of relative movement be-
tween said electrode and blank; effecting
contact between a second and permanent, elec-
trode and one end of said blank; effecting
such relative movement between said first-
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named electrode and blank and effecting a
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relative movement of the second-named elée-

trode toward the unworked portion of said.

blank, at the same time passing an electrical”
current through the circuit so established.

3. The steps in a process of pr oducm0
metal parts, which consist in extruding from
an electrode in a right line 'a blank aqmnst
a permanent electlode forming an abutment
therefor while passing a “current through

the electrode and the part of the blank Te-

ing worked.

4.4 process of forming an enlargement
on a metﬂ blank comprising - electrically
heating the blank between two electrodes, ad

mcmﬂ the unworked pmtlons thereot to- -

ward the heated - part to effect upsetting
thereof so. rapidly that the metal of the

- blank near the upset portion does not reach

a temperature subsmntlally greater thah the
Aed point of the particular met ai ewployed.
5. The process of forming in one. con-
Lnuous operation an enlargement upon a

metal bar which comprises electrics Uiy heat-
ing and continiously feeding and upsetling

@ pmnon of the bar whose stoah is in volume
greater than the area of a cross-section i the
bar multiplied. by thiee times the dimmeter

O

of 2 circumseribing circle of said cross-sec-
tion, and “while that portion of the bar which
is being upset is laterally unsu pported.

5. The process of Torming in oné contini-

ous operation an en_lal‘gcxxlele upon a metal
bar which comprises heating between iwo
electrodes and conti“mously foedis ng and up-
setiing a portion of the bar whose stock is

volume gleaLel‘ then the area of 2
section of the bar multiplied by three times
the diameter of a’ circumscribing civele of
said £ross- section, and while that portion
of the bar which is beno upset is 1ate"~111y
unsupported. ‘ :
7. A process for making an article hav-
v an enlargement comprising the heating
rieally to upsetting temperature the end
of . blank of substantially the diameter of
the resultant stem of the article and so
rapidly advancing the blank toward the
licated end and against. an upsetting abut-
mdu9 while continuing the heating, as'to pre-
vént the blanlk %d]a_cent the upset portion
from reaching upset?;in temperature. '
8. In apparatus for forming an en]arffe—'
ment upon a blank, the combma»m‘l of an
electrode provided with an elongated seat
adapted to make sliding contact “with said
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and .means for advancing

blank, a second electrode adapted to en-

gage one end of said blank; and a- member.

1'elthlvely movable toward and ‘from said
second-named electrode and adapted to hold
the other end of said ‘blank against relative
movement.

9. In apparatus for iormmo an enlar'rc—

ment.upon a blank, the Lombmatlon of an
electrode provided. with a sent adapted to
make s_hdmg
second electrode adjustable toward and from
said first named -electrode and adapted to
engage one end of said blank; - and addi-
tional . means relatively movable toward
and from said second-named clectrode and

“adapted to hold the other end of said blank

“f‘-unat velative movement.

710, In “apparatus for forming an onlalﬂu
ment upon a blank, the combination of an
electrode provided with a seat adapted to
mauke sliding contact with said blank; a

’m*ond electrode 1d‘1med to engage one end.

said blank; and a member velative 21y mov-
dbk toward and from sald second- n‘uncd
electrode and adapted to engage the other
end of said blank, said fHrst- named electrode

being loeated ulwr*nodlamb of said second-

named electrode and said member,

11, In apparatus for forming an enlarge-
ment upon a blank, the combination of a
frame, an electrode fized thereon
with an elongated seab adapted to make slid-
ing contact with said blank, a second slec-
trode mounted on sald {rame adapted to en-
gage one end of sald blank, and means oper
ating on the other end of the blank to force
it through the first ele
second electrode. )

12. The combination specified in claim
11, in which the first- named electrode is ad-
]usmbly mounted.

13.
ment upen a blank, the combination of a
£ me, an eleetrode fixed thercon providec
with.an slongated seat adapted to make shd-
ng contact with said bLmk, a second elec-
trode mounted on said frame adapted to
engage one e:nd 01 “said bland, mov able means
for engaging the other end of said blank,
said movable
e, the blank to pass. through
the first _ei’ecibro e and against-the'second elec-
trode to upset the end of the blank. ‘

In witness.-whereof I afix my signature.

’ DENYS GUERNE
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