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

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 workpiece. 
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 
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 

During the forging process both electrodes 
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 

50 
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 
55 

sible to keep the bar stationary and to move . 
both electrodes simultaneously maintaining 
their relative distance unaltered, the result, . 
however, 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 
narrow 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 
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 

, o 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 
prolonged for a certain length of time. 
This result can be obtained either by dis 

placing the guide electrode in a direction op 
posite to that in which the bar advances or by 
imoving the other electrode working as the 
anvil or abutment in the same direction as 
£hai, in which the ball advances but of course 
at a lower speed, or by effecting both nove 
inients at the same time. 
The displacement of the electrode work 

ing as the anvil or abutment allows moreover' 
of roughing out the piece, i. e. to obtain a 
forged piece of any desired profile. To this 
purpose one has only to vary the Speed of the 
backward motion of the anvi in order to 
obtain corresponding variations in the profile 
of the forged piece; to a constani, backward 
speed corresponds a cylindrical upsetting; to 
a gradually increasing speed corresponds a 
conical profile; by varying during Work the 
backward speed of the anvil the shape of the 
profile of the bar section upset, in the corre 
sponding period of time is varied and as the 
speed range of the anvii between natight, and 
a speed edia to that of the forward move 
inent, of the bar is a very wide ()ile, the e will 
be an endiess number of variations of the stic 
cessive elements of the tipseiting pi'offic. 
Roreover the backward novelineat ( 

anvii or abiläinent may be sloped during 
work and the ainwii may be advanced by short. 

t 

gli)3. 
...-- 

distances, thus in creasin 
shares optainable by for is case ing 
anyi stops and above ail. ii) case is advances . "(..." 

during work, the other alectrode gliding the 
.. bar has to be displaced 83, the salie ti 

direction opposite to that in which is 
advances in crder not to decrease, or 
C increase he distance betwee: the elec 
3rodes during this period of the process. 

his invention relates failiner to: 
its eans for adjusting the novelinent of the 

'--- 

isell as he heating current: 
i, device adapted to displace during h 

psetting process the anvili head in a pia. 
normal to the bar axis in Order to obtain ce 
centric or inclined or curved forged pieces; 
A system of ball bearings provided 

the vice forming the elect 
bar, whereig the balls are arranged in sch 
manner as to fit, any form and size of the bar 
undei regiment: 'ithin wide imits cn Sri: 
a good CO2 tack. Without any abnormal heat 
ing for the ficts of the necessary current in 
tensity said jails prodticing, wihen roiling, a 
roiling friction, whic, ss is vei known, is: 
nuci Sinailer inan he sliding w 
a fed in the bearings of the machines known 
heretofore and the variations whereof accord 
ing to the conditions of the surfaces, are 
iiuch smaller so that during work the pres 
Sure with which the bar is pressed agains, the 
anvil can be maintained reliably constant, and 

in 

it. v. 

l,849, 

r line rail inlei of 

crodes and the advance:nent of the pair as 

ode guiding the 

equal to that previously determined in con 
sideration of the feature of the metal and 
size of the piece for a good forging result. 
This system of guide electrode with roller 
bearings gives further the important advan 
tage that it is possible to treat bars even if 
not drawn, which was impossible with the 
smooth bearings with sliding friction known 
heretofore; 
An anvil or abutment forming the other 

electrode detachably mounted on the 'Odi 
feeding the current, made of a material hay 
ing an ohmic resistance about eqlal () that 
of the ball under treatinent and a tiger (i- 
ameter than the lar' but such that it per'. 
mits a lover temperature to be reached than 
that of the bar end, said telliparature being 
irowever high enough to avoid aily objec 
tionable cooling of the air ly cond Ectivity; 
the an \til material in a viig anoreover a re 
chanical resistance to pressure high enough 
in order not to become perimanently de 
formed under the pressure exerted Oil salie 
by the bar end: 
An induction pegiator insorte 

prim. airy circuit. Of the transfy 
maintain the poientiai a most c 
ing the whoje of the foi'ging pr 
A transformer grotti attai 

the necessary cirrelli, for heating 
during forging, comprising 
for her the prinary circuit win 
vided into a series of sections vari: ) 
inli}}}a is eited in the circuit, k, y : 
a oad changi, ". . . (: an auxiliar 
-- , , , , - - - - - t transfor her shini, 

into sections i 
Cicli, 

- Rpted to increase 
leaking cirrent 

ri(), (x:(ty 
it (3 : 

ins: the inite line 
is is til'ii. - 

the for Yar (i.e.: 
of the bar. 
This application is a divisit: of inst - -r- y , risi 

filed application Seri: i so. 225,232, fied Oc 
jor v -- ---, tober 10, 1927, since matured into a tent Ery. 

1, 72,444 on Agust 5, 
The accompanying d 

graminatically and ly 
constructional form of the machine forming 
the object of this invention and some details 
of same. 

Figures . 

iings show di:- 
- ! - - 7 of extinie a 

: h t 2 sh{33 diagral natically 
the stein known nei'etofore as:- 
cording the lectrotes are heli si:- 
tionary during Figi'e silov's the i: 
in the position iii. viich the upsetting opera 
tio) begins; Figure 2 show's he maximum 
upsetting obtainable. 

Figures 3 to 3 show diagra: 
upsetting appliances having c 

i minatically the 
Sectirodes ctiode 

; : 

...); 
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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. I 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 speed 

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 

40 

45 

.50 

55 

vances, which becomes absolutely necessary 
when the anvil is stopped for considerable 
lengths of time during work as in the case 
of Fig. 6. - 

Figures 7 and 8 show a diagram of the 
appliances according to this invention with 
their respective operating means with mov 
able anvil and movable guide electrode, re 
spectively, for removing the electrodes from 
each other during the upsetting process. 
Figure 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. 'r: 

Figures 9 and 10 show in front elevation 
and plan view respectively a machiné for 
forging and roughening out iron and steel 
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 11a is a detail view of a cam of 
said device. 1. . 

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

grammatical 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- 70 
ment is pushed. : 
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 75 
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 so 
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), 85 
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 90 
the initial one due to the Joule effect which 
inevitably brings about an alteration of the 
material, and affects, more especially in the 
case of steel, the zone connecting this segment 
to the upset portion, and in certain cases pro- 95 
duces burning of the material or even melting 
of same in said zone and detachment of the 
jolted portion if the operation is carried on 
to the obtainment of the maximum upsetting 
volumes determined by the distance between 100 
the electrodes. . . 
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- 105 
ous drawback that the bar portion A. com 
prised between the electrodes would be too 
long with respect to its section in consid 
eration of the load applied thereto for jolt 
ing, so that the bar when being upset would lo 
bend laterally under the action of the end 
load and the piece would be deformed and 
therefore faulty. 4. -- 
- Moreover by the known means the upset 
piece can only show the approximative shape us 
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. . . / 
According to this invention the distance 20 

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- 125 
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 130 
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éiring all the time required for forging large ment after the heating current has been cu5 
pieces and upsetting iarge volumes of metal off, the cylinder 6 transmitting the pressure 
without risk of the temperature exceeding the is discharged through the cock thus push 
limits required for a good forging result. ing back quickly the upset bar and the piston 

3 The gradual increase of the distance be- 3 is returned to its initial working positioI. 
tween the electrodes during work absolutely ready for a fresh upsetting treating it. 
avoids any laterai bending at the beginning Figure 3 referring to a modified for:l 
of the forging operation while a lowing shows diagrammatically all operating met: 
large volumes of metal to be upset with respect anism for automatically displacing the vic, 

3 to the bar size. 4 in order to move this liatter apart from 
The displacement, taking place during work other electrode during jolting. To this 

of the electrode working as the anvil or abut- pose the vice 4 is provided yigh & raci 
inent at a speed variable at Wii and with any neshing with a differential pinion 10 bill. 
desired stopping points maizes it possible to ing on a fixed piyot and meshing on the side 

33 obtain any profile of the forged piece as opposite to is pivot and by is other Set. Of 
shown by way of example in Figures 4, 5 teeth with another racis 14" slidably mouries. 
and 3. ci. She rod 3. lected to the plash Tod . 

in Figure 3 he antil 2 line{ { The tran 3 group according to this 
airy while the guide electo 3 cis- invention is shown in Fig. . 

3. during work in a direct intrary The group comprises a nain Tails 
that in which the 22: i. 2d In this 15, the primary winding of which is divided 

a the forged piece takes into a biarality of sections variable in intin 
obtainable by the inachines known he:"ct of ber inserie? in the circuit by means of it: 

a shape similar to an ellipsoid of Ceyo- load varying device 18 and an auxiliary alt 
t i- is a -- - - - - 35 sition with the advantage however of avoid- transformer 17 shlint, on the primary Yi - 

ing the sharp connection with the oz. - a transformer and also sub 
it is possible, as stated above, ao: 3: Of Sections that car 2 

is ne:Ins Cfa coanuta 31' 
he auto-3'ai Soriner' in E: 

the end of the operation a consi? 
is 

or to obtain a Wi 

plit in 
i3. , is 
been adopt 

portion having a constant section equi 
: - - - is . . .nl - e, is rari-ry try is as "": $28, iiia bar Section be We: 

avoiding any 2 of enape regitiating raage he heating current 
limit, required a good for; order to regulate exactly the heating actio:) 
it the Wyor: s some Iain according to the size of the work piece. 
iowing at the Seine in e largei eferring C Figares 9, 10 and 11 showing 

33 he all of being upset. a general constructional form of the na-. . . . 
in - in. - ---, ti- chine: 21 denotes the Raciline fraine enclos 

cally shown in Fig. 7, only the anvi is ing the electric 2's Criner and regulating 
innovabie and a hydraulic operating mecha- and operating appliances, 22 denotes tie 
inism has been provided. anain ransformer, 23 tile automatic ". 

... A. ram 8 on the rod whereof resis tile anvil as the stroke end, 24 the Switch of . 
is nounted in 8, cylinder 8 conia transformer, 2 s 

iraulic accinulator (not sho'. I or the the switch of the 
wheel opera R. R.C. - ... . . 

C y 8, 27, 28 the algo-transformer and 29 the 
ried by a rod i, fasi, with the transforme: for £itomatically cutting of the ... 

member 1 pushing the bar 1 and acted upon current at the end of the stroke. 
by the rain 5 of the hydraulic cylinder 6. On the end of the machine bed are mount 
The pressure upon the piston 8 shall of ed the hydraulic cylinder 6 by 7hich the bar 

coarse, be smaller than that exerted on the is pushed and cylinder 9 for moving the elec 
36 air. 5. The cam 4 is siidable on the rod trode 2 serving as the r abutment. 

to adjust exactly the monent at Within the cylinder 6 sides he rain 5 trans 
cock or valve iO shall be closed mitting pressure &c tic through 

thereby displacement of tie pistori pish rod 3; within 9 slides 
ii 2. Means are provided for ad- ran 8, the rod 8 whereof convenienti 

35 ju the height of the caim and therefore guided abuts against the anvil 2 forming th 
the degree of aperture of the valve or cock electrode agains, which the work bar. 
i0 in order to regulate the speed of the al- pushed. 4 denotes the other electrode guit:- 
17 2. ing the bar and shown of the drawings as be 

''When work begins the anvil or abutment ing fixed to, the bed for simplicity’s sake, 
3C 2 is stationary as the cock 10 is closed and the "while it is actisily movable in a direction 

piston 8 cannot move within its cylinder. As opposite to that, in which the bar advances 
soon as the cock 1 () opens (this happening e. g. through mechanicai Ineans showi in 
at the beginning of the upsetting operation) Fig. 7 and Fig. 8d. 30 and 31 denote two 
the electrodes 2 and 4 begin to move from hydraulic accumulators, capable of main 35 each other. At the end of the upsetting treat- taining a constant pressure during Work, the 
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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 

o on the conduit 33 connecting both accumu 
lators. 34 denotes the operating mechanism 
of the machine which can establish communi 
cation between the conduit 35 branched from 
the accumulator 30 and the conduit 36 open 

sing into the outer end of the cylinder 6 thus 
bringing the pressure on the pistons 5 that 
transmits same through the pushrod 3 on to the bar 1 pressing same against the anvil 2. 
This pressure that is kept constant during 

20 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 

25 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 

30 til the end of the operation by the effect of 
the gradual drawing apart of the electrodes 
during working. 
From the lower pressure accumulator 31 is 

branched a conduit 37 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 39 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 
vanism 34 connects the conduit 36 with the 
relief pipe 41 thus relieving pressure from the 
bar. The quick return of the push rod 3 is 

50 produced by the fact that a branch pipe 37 
of the conduit 37 constantly communicates 
with the end of the cylinder 6 opposite to 
that receiving the conduit 36 thus establish 
ing a counter-pressure on the ram 5. 
When determining the working pressure 

of the accumulator 30 necessary for obtain 
ing the desired pressure of the bar 1 against 
the anvil, this counter-pressure constantly 

55 

exerted upon the ram 5 by the accumulator 
GO 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 mounted the piston 44 and the 

mum, a 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- 5 
ity of projections adapted to operate through 
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 nuin 
ber of valves open, to hinder more or less 
the flow of the oil from the cylinder 9 into 
the cylinder 43 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 is 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 adjusting 100 
mechanism 45. is 
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 anvil 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 

70 

80 

85 

90 

95 

105 

O 

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 piston 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 anvil2 at will in a transversal direction. 

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

25 

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 widelimits. 52 denotes the bearings carry 
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 
balis 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 bas. 
When the axial pressure is brought to act, 

upon the bar i in order to effect upsetting, 
the bar advances towards the anvil or abut 
men, and the ballis 53 roll upon the bar main 
taining a good contact continuously renewed 
Owing to the rolling of the balls which, as 
éxperience has shown, allow the necessary 
current intensity to flow through without any 
considerable heating of the contact points 
and with a rolling friction without bringing 
about any sliding effect. 
With the bearings according to this inven 

tion it is possibie to heat treat bars even if 
not drawn and a great, economy is realized 
with respect to the systems employing smooth 
siding bearings with sliding friction as in 
the prior machines which had to be fitted with 
a 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 mater on the drawn bars. T 
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The bear 
8. - stir- a ------ --- a- s ings with sliding friction show another dis 
advantage i.e. quite Small differences in the 

s 

bar diameter that, are to be found even on 
draws bars affected the contacts enormous 
ly, burning the workpiece laterally. All such 
drawbacks are fully removed by the bearing 
according to this invention. 

re e re i4 shows the improved electrod. 
WOrking as anyi. 
The head of the anvi 2 is simply fitted upon 

the iod 8 receiving the electric carrent, and 
is made of a material having about, the same 
ohnnie resistance a 
bar i is made tha. RS 
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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 metalic Stock. 
which consists in including the portion of 
the stock to be worked in an electric circuit, 
and between two electrodes, one serving as 95 
an anvil and the other as a guide electrode, 
heating the stock electrically to forging ten 
perature, applying pressure to the stock in 
the direction of one of the electrodes to 
change the profile of the stock, and inoying 
the guide electrode in a direction opposite t 
the bar, pressure during the forging I 
Inent. 

3. The method of forging metallic stock 
which consists in including the portion of the 0. 
stock to be worked in an electric circui 
between two electrodes, heating the 
electrically to forging temperature, app 
longitudinal pressure to the stock in 
Erection of One of the electrodes to ch 
profile of the stock, and Teiatively 
said electrodes at varying speeds durin 
forging treatment. 

4. The method of forging metallic S 
which consists in including the porti 
the stock to be Worked in an electric c 
and between two electrodes, heating the 
electrically to forging temperature, app: 
longitudinai pressure to the stockii 
rection of one of the electrodes to cha 
profile of the stock, and increasin 
tance between said electrodes at 7&ly 
Speeds during the forging treatment, 

5. The method of forging me, 
which consists in including the porti 
stock to be worked in an electric circui 
between two electrodes, heating the 
electrically to forging temperature, a 
longitudinal pressure to the stock in 
rection of one of the electrodes to c. 
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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 
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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 
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. 

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 stockin the direc 
tion of one of the electrodes to change the pro 
file of the stock, and increasing the distance 
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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 
electrodehaving 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. 
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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 
SE 

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, have hereunto sub 
Scribed my name. 

EZEO (GACCHINTO). 


