March 15, 1932. | E. GIACCHINO 1,849,185

METHOD OF AND APPARATUS FOR SHAPING METALLIC STOCK

Original Filed Oct. 10, 1927 4 Sheets-Sheet 1

Fig. ;
_ 4 oy
0 =———0
2
Fig.2.
"& o
2= \-/f« -
g3
giif“\ Wﬁi.jg
N\ —d -
. U ZZ B
Fig. .
. 4 54
<—é;/ 3%“
2 | 1
Fig.d.

2 .
£ig.6. 4 ,
_ é: 7 ] 3«_
— 7
Lrveretor.

£zio Giacchino,

Aifl;y.s'



1,849,185

E. GIACCHINO

March 15, 1932.

METHOD OF AND APPARATUS FOR SHAPING METALLIC STOCK

2

4 Sheets-—Sheet

1927

Original Filed Oct. 10,

P
cq.11a.
46‘

|Vrsssd 76704

A'

:l/
N

Lrnuverior:

Lo,

tacchi

G

Zio

! L s
) P ﬁ\\\\\ \ \\\
i i

m [ ITI 1 |M|M.”.,f;tﬂ-f“f/ ﬁﬂ///

ml- R

ISTITITN WNVI..N“IIMMM// 7

\ A7 XLl \\\\\\\\\\\ N

2 E

Ai'i:y.s'.



1,849,185

4 Sheets—Sheet 3

-
n
g
}
i
B
1))
W
o]
(B

&
|
1
\
v
t
-
(-

44

e TS e — e —

- |
R S

c
=

Trvenito

E. GIACCHINO

March 15, 1932.

METHOD OF AND APPARATUS FOR SHAPING METALLIC STOCK

1927

Original Filed Oct. 10,

llllll

Fzio Giacchireo,
By Hleco Sothor Hlotline gzﬁ;f,(



March 15, 1932. E. GIACCHINO 1,849,185

METHOD OF AND APPARATUS FOR -SHAPING METALLIC STOCK

Original Filed Oct, 10, 1927 4 Sheets—Sheet 4

Fig.12. Fig.73,

33 92 55 55 Sz S

N |

Lrwverstor:
' Fzio Giaccliirio,
By ot loany Hilas 5oy %



10

15

20

© 25

Patented Mar. 15, 1932.

UNITED STATES

1,849,185

PATENT OFFICE

8 . .
EZIO GIACCHINO, OF PARIS, FRANCE, ASSIGNOR TO SOCIETE HOLDING DES BREVETS ET
PROCEDES GIACCHINO POUR L’ EBAUCHAGE ELECTRIQUE, SOCIETE ANONYME, OF

GENEVA, SWITZERLAND

METHOD OF AND APPARATUS FOR SHAPING METALLIC STOCK

Original application filed October 10, 1927, Serial No. 225,232, and in tIaly November 9, 1926. Divided
and this application filed June 28, 1830. Serial No. 464,605,

It has been proposed to forge by electricity
iron and steel bars by heating them through
the electric current by the Joule effect and
apparatus have been devised for carrying out

‘sald process.

Such apparatus consist chiefly of two dis-

‘tinct parts:

1. An electrical part delivering the alter-
nating current of the required intensity for
heating the bar. / '

2. A mechanical part comprising members
for transmitting to the bar heated by the

electric current the necessary pressure against

a stop member serving as anvil in order to.

deform and thereby forge the work piece.

The mechanical members are chiefly a stop
member, (anvil) this being one electrode,
against which the bar is pressed for forging;
a guide member for the bar, this being the
other electrode working with a sliding con-
tact and a pressure device acting upon the
bar in order to produce its deformation in
the heated zone. : .

The electrodes have received heretofore a
number of different forms; the latest ma-
chines are fitted with an electrode serving as
anvil provided with adjusting and centering
means in order to fix its position exactly with

- respect to the other electrode before begin:
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ning the forging process and with an elec-
trode guiding the bar comprising smooth

.bearings which must fit exactly the work

piece on which they are closed with'a certain

pressure, the bar sliding in said bearings with

a sliding friction when it is pressed against

the former electrode. . N

During the forging process both élé(;trodes

are unmovable one with respect to the other -

and forging takes place by the formation of
a bulb having approximately the shape of an
ellipsoid of revolution, the largest possible
size of said bulb is limited by the distance

previously determined between the electrodes,

this distance being always rather small in
order to avoid the lateral bending of the bar.

‘In these machines provided with the last
improvements devised heretofore, the forged
portion has constantly the shape of an ellip-
soid of revolution, which is the only one at-
tainable as the bar is pushed against a sta-

tionary anvil at the point of contact with
which” the heating of the material begins;
the metal deforming itself permanently by
spreading on the anvil surface and acquiring
the well known characteristic shape.

In the known machines it is of course pos-
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sible to keep the bar stationary and to move .

both electrodes simultaneously maintaining

their relative distance unaltered, the result, .

howeyer, would be unchanged.

- By these machines it is not possible to forge
large pieces nor to exceed certain limits in
the ratio between the mass of upset.metal and
the bar size, as the temperature of the work
piece in the forging zone rises rapidly till the

metal burns and the bulb of-upset material

becomes detached ; the distance between the
electrodes, which is unvariable during work,
cannot be but very small as the bar to be up-
set would otherwise (as above stated) bend
under the end load and the forged piece

‘would be eccentric.

Even working within the above mentioned
parrow limits admissible in such machines,
great care must be taken in order to avoid
burning of the work piece especially when
forging special steel as the known processes

and apparatus do not allow of an easy and.
reliable regulation of the upsetting tempera-
.ture and pressure. -

This invention relates to a process for elec-
trically forging iron and steel which obviates

the said disadvantages and allows of forging'

large pieces and upsetting large volumes of
metal with respect to the bar. size; further to
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obtain jolted pieces of any form, either cy-
lindrical or conical or having an outline ’

formed by any broken line, this being of the
utmost importance as it becomes possible to
effect in any kind of work an actual roughin
out of the piece which has never been obtaine
by the machines of the prior art. - .
According to this invention, during the
forging process the distance between the elec-
trodes is increased until the heating circuit is
broken, which allows; as shown hereinafter,

to work in a reliable manner even large pieces

and to upset large volumes of metal with re-
spect to the bar size, not exceeding in any
case the dangerous temperature limit for a
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good execution of the work even if this is
p"olonoed for a certain length of time.

This result can be ob’c‘un“d either by dis-
placing the guide electrode in a direction op-
posite to that in which the bar ady ances or by
moving the other electrode sworking as the
anvil or abutment in the same dire cLion as
that m which the bar advances but of course
2t o lower speed, or by effecting both move-
ments at the same time.

J_he displacement of the eclectrode work-
no sthe anvil or abut ment allows moreover
‘ouo*hinﬁ' out the piece, i. e. to obtsin a
oed nisce of an y dr\sn‘e To this
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much smaller so that during work the pres-
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anvil can be maintained reliably constant and
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equal to that previously determined in con-
sideration of the feature of the metal and
size of the piecc for a good forging result.
dhis system of guide electrode with roller
bearings gives further the nnportaut advan-
tage that it is possible to treat bars even if
not drawn, which was impossible with the
smooth beavings with sliding friction known
heretofore;

An anvil or abutment - forming the other
electrode detachably mmmiml oNn the rod
feeding the current, made of a material hav-
ing an ohmic resistance about equal to that
of the bar under treatment and a lorger di-
ameter than the bar but such that it per-
mits a lower ‘ten’ipﬂru‘mi ¢ to be veached than
that of the bar end, said ftemperature being
however high enough to avoid any oh’]o >
tonable cooling of the har by conduetivity;
the anvil material having moreover a e
chanical resistance to pressure high enough

m order not to become permanently de-
formed under the j exerfed on same
by the f)m end;
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ing during work according to the principle
forming the object of this invention; in Fig-

ure 3 the electrode serving as the anvil or

abutment is held stationary while the other
electrode is moved during work in a direc-
tion opposite to that in which the bar ad-
vances. 1 thus obtain a bulb of upset ma-
terial having the same shape as that obtain-
able through the known processes (Fig. 2)
while completely eliminating the danger of
burning the metal and making it possible to
jolt a much larger mass of metal with equal
features of the machine and bar section, it
being further possible to treat big pieces.
In Fig. 4 the anvil or abutment has been
displaced during work at a uniform spee
thus upsetting to-a cylindrical shape. In
Fig. 5 the anvil is made movable at succes-
sive constant and increasing speeds, whereby
a forged piece is obtained consisting: of a
plurality of cylinders having decreasing di-
ameters suitably connected together. Fig-
ure 6 shows one of the many other forms of
carrying out the forging process, this piece
consisting of two spherical parts connected
by a cylindrical ;portion and being obtained

by holding the electrode working as anvil

stationary through a short period in order
to form the first sphere, then displacing it
at a constant speed in order to form the cyl-
indrical portion and holding it stationary
again in order to form the second sphere.
In all these forms which permit upsetting
of large metal masses I convenientlv provide
for the guide electrode to be moved in a direc-

_tion opposite to that in which the bar ad-
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vances, which becomes absolutely necessary

when the anvil is stopped. for considerable
lengths of time during work as in the case
of Fig. 6. o R
- Figures 7 and 8 show a diagram of the
appliances according to this invention with
their respective operating mieans with mov-
able anvil and -movable guide electrode, re-
spectively; for removing the electrodes from
each  other during the -upsetting process.

Tigure 7 diagrammatically shows the trans-

former group employed according to the in-
vention. ' - : : -
“Figure 8a shows.a diagram of the appli-

.ances according to this invention wherein

both the anvil or abutment and the clamping

‘or guide electrode are arranged for move-

ment. -

Figures 9 and 10 show in front elevation

and plan view respectively a machine for
forging and roughening out iron and isteel
bars to pieces of any form even of large size.

Figure 11 is a sectional view of a device
adapted to adjust the motion of the electrode
serving as anvil during the forging process
and Figure 1la is a detail view of a cam of
said device. . S

Figures 12 and 13 show in cross section and
axial longitudinal section respectively a dia-

3

gramhlatical constructional form of the ball =

bearings of the vise of the electrode guiding
the bar.

Figure 14 is a sectional view of the anvil
against which the end of the bar under treat-
ment is pushed. o

As shown in Figures 1 and 2, according to
the known machines wherein the distance
between the electrodes 2 and 4 is not varied
during work, the segment A of the bar 1
with a constant section equal to the initial
section of the bar held between the electrodes
gradually increases from its maximum value
determined by the distance between the elec-
trodes (Fig. 1 at the moment in which work
begins) down to a few millimeters (Fig. 2} at
the end of the forging operation.

This very small portion to which the bar
segment held between the electrodes is re-
duced towards the end of the work (Fig. 2),
being in nearest proximity to the electrode
4 strongly cooled in which the bar is sub-
jected owing to a well known phenomenon to
a rise in temperature which is added up to
the already much higher temperature than
the initial one due to thé Joule effect which
inevitably brings about an alteration of the
material, and affects, more especially in the
case of steel, the zoné connecting this segment

to the upset portion, and in certain cases pro--

duces burning of the material or even melting
of same in said zone and detachment of the
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jolted portion if the operation is carried on -

to the obtainment of the maximum upsetting
volumes determined by the distance between
the electrodes. C

In the known machines it is not possible to
obviate these disadvantages by moving the

electrodes further apart, as this would bring
. about amongst other inconveniences the seri-

ous drawback that the bar portion A.com-
prised between'’ the electrodes would be too
long with réspect to its section in consid-
eration of the load applied thereto for jolt-
ing, so that the bar when being upset would

bend laterally under the action of the end

load and the piece would be deformed and
therefore faulty. : .
- Moreover by the known means the upset
piece can only show the approximative shape

of an ellipsoid of revolution shown in the"

drawings, big pieces cannot.be treated nor
can large volumes of metal with respect to
the bar size be upset. . o

According to this invention the distance
between - the .electrodes is increased during

the upsetting operation. so that there is al-

~ways between the electrodes until the end of

the upsetting operation a bar portion having
a constant section equal to the initial bar sec-
tion, about the same length as the original
bar portion and in any case such that it pre-
vents the rapid rise of the current intensity
thus obviating the above mentioned disad-
vantages so that the work can be prolonged
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during all the time required for forging large
pieces and upsetting large volumes of metal

£y

without risk of the tempﬂ“ature exceeding the
Hmits required for a good forging resuif.

B The gradual increase of the disfance be-
tween the electrodes during work absolutely
avoids any lateral bending at the beginning

{ the forging opemuwn ! i
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former having a higher pressure than the
latter, and said pressure being liable to in-
crease or decrease (according to the section
of the work piece-and the features.of the
5 metal of which the piece is made) by oper-
ating a suitable pump not shown, The ac-
cumulator 31 works with a closed cycle as
described hereinafter and its pressure can

be raised by opening the cock 32 interposed.

10 on the conduit 33 connecting both accumu-
lators. 384 denotes the operating mechanism
of the machine which can establish communi-

cation between the conduit 85 branched from

the accumulator 30 and the conduit 36 open-

‘15 ing into the outer end of the cylinder 6 thus
_ bringing the pressure on the pistons 5 that
transmits same through the push rod 3 on to
the bar 1 pressing same against the anvil 2.
This pressure that is kept constant during

g0 operation shall, according to this invention,
. be equal to the unitary pressure capable of
permanently deforming the material of
which the bar is made at the best temperature
for obtaining a good forging result on said
o5 material multiplied by the bar section. It

is thus possible to commence forging as soon

as the bar has reached the temperature pre-

viously determined as best suited to the pur-’

pose, said temperature being maintained un-

3o til the end of the operation by the effect of

. the gradual drawing apart of the electrodes
dufing working, : .

From the lower pressure accumulator 31 is
branched a conduit 87 opening into the lower

35 end of a vertical cylinder 38, in which a pis-
ton is slidable, the rod whereof is connected
to a swing lever 89 acting upon the vice 4 of
the electrode guiding the bar. The accumu-
lator 31 thereby holds the vice 4 automati-

40 cally closed with a constant pressure.

: Into the upper end of the cylinder 38 opens
a conduit 40 that is connected through the
-operating. mechanism 34 with the conduit 35
and therefore with the higher pressure ac-

45 cumulator 30 thus opening the vise at the
end of the work when the operating ‘mech-
-anism 34 connects the conduit 86 with the
relief pipe 41 thus relieving pressure from the

. bar. The quick return of the push roed 3 is

‘50 produced by the fact that a branch pipe 37
of the conduit 87 ¢tonstantly communicates
with the end of the cylinder 6 opposite to

that receiving the conduit 86 thus establish-

ing a counter-pressure on theram 5.

When determining the working pressure
of the accumulator 30 necessary for obtain-
ing the desired pressure of the bar I against
the anvil, this counter-pressure constantly

55

exerted .upon the ram 5 by the accumulator

o has of course to be considered. :

.- 'The cylinder 9 is filled with oil or other
suitable’ liquid which also fills completely
the tubes 42 connecting the outer end of said
cylinder 9 with the end of another cylinder

» 43, in ‘which is motnted the piston 44 and the

‘mum, a piston in_sal
~order to vary the throttling action. The back-

5

other end whereof freely communicates with
a branch pipe from the conduit 37 and there-
fore with the low pressure accumulator 31.
In the conduit 42 is inserted the member
operating the anvil 2, the section whereof is
shown in the constructional form illustrated
in Fig. 11. This member is acted upon by
means of a hand wheel 45 and comprises a
plurality of cams 46 keyed on shaft 47 of
the hand wheel, each consisting of a plural- 75
ity of projections adapted to operatethrough
push rods 48 the successive openings of the
valves 49. This arrangement is such that
different positions of the hand wheel 45 cause
one, two or more or all valves to open and as
all the valves are inserted between the con-
necting pipes 50 .and 51 of the apparatus with
both tubes 42 branched from the cylinder 9
and from cylinder 43, respectively, it is pos-
sible, according as a smaller or larger nui-
ber of valves open, to hinder more or less
the flow of the oil from the cylinder 9 into
the cylinder 48 and to obtain a higher or lower
backward speed of the anvil 2. As the throt-
tling ports situated in correspondence with
each valve can be different from one another,
a wider range of anvil speeds can be obtained
by all possible combinations in the opening"
of the valves. As a constant pressure trans
mitted by the accumulator 31 1s exerted upon
the face of the piston 44 turned towards the
conduit 37, the pressure transmitted to the
anvil by the bar is also constant and a con-
stant backward speed of the anvil corre-
sponds to a given position of the adjustinig 100
mechanism 45. - -~ .
This latter has further a closed position of
the conduit 42 in which any movement of the
anvil 2 is stopped. At the end of the work,
the pressure transmitted by the bar against
the anivil ceases and the pressure acting upon
the piston 44 and generated by the accumu-
lator 31 causes the oil to flow back into the
cylinder 9 (and therefore the anvil to resume
its initial position) through the maximum
section of the liquid flow in the adjusting
mechanism owing to the fact that all the
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“valves open under the action of their respec-
tive springs. The adjusting member can be

made as a cylinder always inserted in the
conduit 42 and provided with slots having a
section increasing from naught to a maxi-
' sliding in said cylinder in

115

flow of the oil would be effected through an 120

‘automatic valve provided on said piston.

In order to upset eccentric or inclined or
curved pieces the machine is provided with -
an operating mechanism 56 for displacing
the anvil 2 at will in a transversal direction.

Figures 12 and 13 show the bearings of the
vicé for the guide and contact of the bar with - .

128

rolling friction. The bar is shown as of cir- .

cular section but it is obvious that the same
bearings’can clamp bars having any other 130
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section 'e. g. hexagonal or other polygonal,
oval or other section and a size varying with-

. in wide limits, 52 denotes the bearings carry-
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drawbs

ing the balls 53 and fixed to the vice. The
balls 53 of each bearing 52 are lodged in two
longitudinal races 54 parallel to each other
and to the bar axis and obtained in the bear-
ing itself. The balls are held in the bearings
52 by any known means e. g. by slightly up-
turning the edge of the bearings 52 that shall
of course be situated beyond the plane pass-
ing through the center of the ball. Once the
balls have been fitted in, the races 54 are closed
by means of end plates 55.
It is clear that one race 54 only for both ball
rows can be obtained in each bearing 52 when
the size of the balls is such that they can be
brought together until they contact. The
balls 53 are fitted with a certain play into the
race 54 in order to allow them of rotating
freely and pressing all the balls for a good
contact on the bar 1 under the clamping
pressure of the vice.

It is clear that whatever be the size or

> shape of the bar 1 the vice bearings always

fit the bar automatically establishing a good
contact on all the balls.

When the axial pressure is brought to act
upon the bar 1 in order to effect upselting,
the bar advances towards the anvil or abut-
ment and the balis 58 rcll upon the bar main-
taining a good contact continuously renewed
owing to the rolling of the balls which, as
experience has shown, allow the necessary

current intensity to flow through without any

considerable heating of the contact poinis
and with a rolling friction without bringing
about any sliding effecs.

With the bearings according to this inven-
tion it is possible to heat treat bars even if
not drawn and a great economy is realized
with respect to the systems employing smooth
sliding bearings with sliding friction as in
the prior machines which had to be fitted with
e very large and expensive number of bear-
ings suiting all sizes and forms of the bars
and requiring frequent repairs and changes
owing to the scratches frequently caused on
their inner surfaces by small chips, burs or
foreign matter on the drawn bars. The bear-
ings with sliding friction show snother dis-
advantage i. e. quite small differences in the
bar diameter that ave to be found even on
drawn bars affected the contacts enormous-
Ly, burning the work piece laterally. Allsuch
ks are fully removed by the bearing
ng to this invention.
we 14 shows the improved electrod:
working as anvil, _

Thehead of the anvil 2 is simply ftted upon
the rod 8" recelving the electric current, and
is made of a material having about the same
ohmic resistance as the material of which the
bar 1 is made that is pressed against the anvil
for g and has o larger dizmeter then
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the bar 1, such diameter being such that its
temperature owing to the flow of the electric
current reaches a value lower than that of
the temperature of the bar 1 but still high
enough (e. g. one half of that reached by the
end of the bar itself). In this case the ob-
jectionable heat substraction at the bar end
during forging that takes place in the known
machines is done away with.

The material of which the anvil is made
shall obviously have a sufficient mechanical
resistance in order to prevent its permanent
deformation during the pressure exerted
thereon by the bar end during upsetting.

What is claimed is:

1. The method of forging metallic stock
which consists in positioning the stock be-
tween guide and abutment electrodes, passing
an electric current through portions of the
stock to be worked of sufficient intensity to
raise the stock to forging temperature, ap-
plying sufficient pressure to the stock in the
direction of one of the electrodes to change
the profile of the stock, and moving the guide
electrode in a direction away from the abut-
ment electrode during the forging treatment.

2. The method of forging metallic stock
which consists in including the porticn of
the stock to be worked in an electric circuit

and between two electrodes, one serving as 2%

2

an anvil and the other as a guide electvode,
heating the stock electrically to forging teimn-
perature, applying pressure to the stock in
the direction of one of the electrodzs io

change the profile of the stock, and moving -

the guide elecirode in a direction opposits to
the bar pressure during the forging ireat-
ment,

3. The method of forging metallic siock
which cousists in including the portion of the
stock to be worked in an electric circuil and
between two electrodes, heating the 1
electrically to forging temperature, anp
longitudinal pressure to the stock in
rection of one of the electrodes Lo cha
profile of the stock, and relatively :
said electrodes at varying speeds during the
forging treatment.

4. The method of forging metallic gic
which consists in including the porti
the stock to be worked in an electric ¢
end between two electrodes, heating the
electrically fo forging temperature, ¢
longitudinal pressure to the stocl ir
rection of one of the elecirodes o cha
prefile of the stock, and increasin
tance between said eclectrodes at
speeds during the forging treatmer

5. The method of forging metall
which consisés in including the porti
siock to be worked in an electric circwi
between two electrodes, healing +
electrically to forging temperature,
longitudinal pressure to the sbock in
rection of one of the electrodes to ch
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profile of the stock, and moving one of said
electrodes at varying speeds away from the

" other electrode during the forging treat-
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ment. .

6. The method of forging metallic stock
which consists in including the portion of
the stock to be worked in an electric circuit
and between two electrodes, heating the stock
electrically to forging temperature, applying

longitudinal pressure to the stock in the di-.

rection of one of the electrodes to change the
profile of the stock, and increasing the dis-
tance between said electrodes at accelerating
speeds during the forging treatment. ‘

7. The method of forging metallic stock
which consists in including the portion of the
stock to be worked in an electric circuit be-
tween two electrodes, heating the stock elec-
trically to forging temperature, applying
longitudinal pressure to the stock in the di-
rection of one of the electrodes to change the
profile of the stock, and moving one of said
electrodes at an accelerating speed away from
the other electrode during the forging treat-
ment. ‘

8. The method of forging metallic stock
which consists in including the portion of the
stock to be worked in an electric circuit be-
tween two electrodes, heating the stock elec-

trically to forging temperature, applying

longitudinal pressure to the stock in the di-
rection of one of the electrodes to change the
profile of the stock, increasing the distance
between the electrodes, and arresting the in-
crease of distance between the electrodes dur-
ing the forging treatment. - :

9. The method of forging metallic stock
which consists in including the portion of the
stock to be worked in an electric circuit be-
tween two electrodes, heating the stock elec-
trically to forging temperature, applying
longitudinal pressure to the stock in the di-
rection of one of the electrodes to change the
profile of the stock, and increasing the dis-
tance between the electrodes at a given speed,
at a higher speed, and then at a speed less
than the higher speed during the forging
treatment. ) ‘

10. The method of forging metallic stock
which consists in including the portion of

_ the stock to be worked in an electric circuit

60.
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between two electrodes, heating the stock:

electrically to forging temperature, apply-
ing longitudinal pressure to the stock in a
direction of one of the electrodes to change
‘the profile of the stock and increasing the
distance between the electrodes at successive-
ly increasing constant speeds during the forg-
ing treatment. -

11. The method of forging metallic stock
which consists-in including the portion of the
stock to be worked in an electric circuit be-
tween two electrodes, heating the stock elec-
trically to forging temperature, applying

5 longitudinal pressures to the stock in a direc-

7

tion of one of the electrodes to change the pro-
file of the stock and moving one of said elec-
trodes at successively increasing constant
speeds away from the other electrode during
the forging treatment. o

12. ‘The method of forging -metallic stock
which consists in including the portion of the
stock to be worked in an.electric circuit be-
tween two electrodes, heating the stock elec-
trically - to forging temperature, applying
longitudinal pressure to the stock in the direc-

tion of one of the electrodes to change the pro- -

file of the stock, and increasing the distance

70
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between the electrodes at a given speed and

at a greater speed during the forging treat-
ment. _
13, The method of: forging metallic stock

which consists in including the portion of

the stock to be worked in an electric circuit
between two electrodes, heating the stock elec-
trically to forging temperature, applying

longitudinal pressure to the stock in the direc-

tion of one of the electrodes to change the pro-
file of the stock, and increasing the distance
between the electrodes at a given speed and at
a lower speed during the forging treatment.
~ 14. In an apparatus for electrically forg-
ing a metal bar, fluid-actuated means for pro-
gressing the bar, an accumulator maintaining
said means under differential fluid pressure,
a hydraulic piston, an anvil carried thereby,
means for controlling the retracting move-
ment of the piston under the progressive
movement of the bar, a clamping electrode ar-
ranged between the pistons, a piston to exert
clamping pressure on the electrode under
differential fluid pressure, means to control
the fluid pressures in the pistons and means
to move the clamping electrode in a direction
opposite to the movement of the bar.
15. In an apparatus for electrically forg-
ing a metal bar, the combination with a
clamping electrode for sliding contact with
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said bar, a bar-clamping electrode serving as

anvil to engage one end of said bar. and
means for feeding said bar towards the anvil;
of means for maintaining during operation a
constant bar pressure against the anvil cor-
responding to the unitary pressure required
for producing the permanent deformation of
the material at the temperature best suited
for obtaining good forging results multiplied
by the bar section, and means for displacing
the clamping electrode during forging in a
direction opposite to that in which the bar
advances. . ., .
16. In an apparatus for electrically forg-
ing a-metal bar, the combination with a guide
electrode having sliding contact with said bar,
an electrode serving as anvil adapted to en-
gage one end of said bar and means for mov-
ing said bar toward the anvil; of means for
displacing the guide electrode independently
of the anvil during forging in a direction op-
posite to that in which the bar advances.

110

115

120

125

130



10

18

€1

o

& ‘ : , 1,849,185

17. In an apparatus for electrically forg-
ing a metal bar, the combination of an elec-
trode engaging said bar, an electrode serving
as an abutment to contact with one end.of said
bar, a-source of electrical energy associated
with said electrodes for heating the bar to
forging temperature, and means for apply-
ing to the bar in the direction of its length a
predetermined and limited pressure whereby
the forward movement of said bar ceases
when the resistance to the forward movement
of the bar exceeds said predetermined pres-
sure., :

18. The method of forging metallic stock
which consists in including the portion of the
stock to be worked in an electric circuit and
between two electrodes, heating the stock elec-
trically to forging temperature, applying a .
predetermined longitudinal pressure to the
stock in the direction of one of the electrodes
to change the profile of the stock at forging
temperature, said pressure being insufficient
to deform the stock when at a temperature
less than forging temperature.

In testimony whereof, I have hereunto sub-

scribed my name.
EZ10 GIACCHINO.



