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This invention relates to a method and
apparatus for forging, gathering and upset-
ting of metal rods.

An object of this invention is to provide an

15 electrical apparatus for heating the metal
which is to be operated upon in such a man-
ner that, when the apparatus is used for up-
setting metal rods such, for exainple, as are
used for making poppet valves, progressive
increase in the size of the electrically heated
portions of the article is provided for in a
more efficient manner than heretofore.

As the space cccupied by the portion of the
rod being enlarged or upset is filled with
gathered or upset metal of larger cross-sec-
tion than the rod, the space for the upset
metal is increased to meet the mechanical and
electrical requirements for forming the size
of upset desired. The relation between the
enlarged portions and the original size of the
rod within the upset space is maintained
within the limits of upset rather than of
buckling or bending; and alse in such a man-
ner that the space is prevented from being
entirely filled with upset metal of such large
cross-section that the heating produced by the
current would be lessened thereby, instead of
remaining at the uniform temperature de-
sired. '

A further object of the invention is to pro-
vide an apparatus of the character stated
wherein the mechanical and electrical oper-
ating features are arranged to cooperate with
each other more efficiently, and wherein am-
ple and dependable regulation is provided to
meet the adjustment required for upset or
for providing -enlargements upon various
sizes of rods, and with a view to obtaining the
various amounts of upset and length desired
in the various articles.

The invention pertains to -an apparatus
“wherein electrically operated and controlled
devices are combined with a system of hy-
dranlic control whereby the automatic opera-
tion of the machine is secured, so that it per-
forms in a more efficient manner without the

ecessity of any manual manipulation during
the complete cycle of operations required in
the production of the article being manu-
factured.
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Other objects and advantages may herein-
after appear. .

Referring to the accompanying drawings
which illustrate what is at present deemed
to be a preferred embodiment of the inven-
tion. : '

Fig. 1is a perspective view showing the en-
tire apparatus in a form as complete as is con-
sistent with clearness of illustration. A few
parts are broken away in this view in order
to disclose more clearly underlying portions
of the apparatus. o

Fig. 2 is a front elevation of the apparatus
showing only the main parts thereof, por-
tions being broken away to contract the view.

Fig. 3 is a side elevation showing the prin-
cipal parts of the apparatus, portions being
broken away to contract the size of the view.
- Fig. 4 is a transverse section on line 4—4
of Fig. 3. :

Fig. 5 is a general hydraulic and electrical
diagram showing as many of the operating
parts as can be disclosed in one view without
confusion. :

Fig. 6 is .a view showing somewhat dia-
grammatically an independent hydraulic fea-
ture which could not be illustrated conven-
iently in Fig. 5. : .

Tig. 7 is an elevational detail of an electric
switch controlled by hydraulic pressure, the
view including parts operatively related to
said switch, portions of certain parts being
broken away to contract the view. E

Tig. 8 is an elevational detail of a switch
to break the circuit which supplies the forg-
ing heat, together with the parts in immedi-
ate operative relation to said switch.

Figs. 9, 10 and 11 illustrate diagrammati-
cally various positions of the master valve
which controls the hydraulic supply for op-
erating the ram.

Referring in ‘detail to the drawings, and
first more particularly to Figs. 5 and 6, the
hydraulic pressure is supplied from a pump
5 operated by a motor 6, said pump being
supplied from a tank 7 through a pipe 8.
Said pump discharges through a pipe 9 which
leads to the master control valve 10, said
valve also having a by-pass branch 11 in com-
munication with said tank 7, and having a
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safety relief valve 11v. Pump 5 is provided
with controls 5a to regulate the volume of
liquid delivered.

From the master valve 10 leads the sup-
ply pipe 15 from which a passage 16 leads
to the upper end of the piston cyhnder 17
of the ram 18.  Said ram 18 is provided with
a body portion or plunger 19 to the upper
end of which is secured the piston head 20
which has a working fit within cylinder 17,
there being an annular space 21 between the
plunger 19 and the wall of said cylinder 17.
In order to operate the ram 18 in both di-
rections pressure is also supplied to the an-
nular space 21 through a pipe 22, fiow through
which is controlled. by the master valve 10
with which the other end of S'ﬂd pipe 22 is
connected.

The various working parts of the appa-
ratus are shown as supported by a lower
frame B upwardly from which extend the
posts C and D which are united at or near
their upper ends by the cross pieces ¥ and F.

The ram. 18 is provided ab its lower end
with an adjustable externally screw thread-
ed extension 25 which screws into a bore 26
provided therefor within plunger 19.  Said
extension 25 is designed to advance the work
as will presently be explained. In Fig. 5
the object being operated upon is a rod 27
the lower portion 28 of which is about to
be subjected électrically to a forging or up-
setting heat. Said rod is slidably held in
place between the jaws 29 and 30 of a mov-
able electrode 81 which is mounted upon a
carriage 32 (see Fig. 3) to be by said car-
riage moved toward and from the stationary
electrode 33. The construction and opera-
tion of these electrodes will be set forth later
on.

Returning now to the hydraulic features
of the invention, in addition to the pipes 15
and 22 which afford communication between
the master valve 10 and the piston cylinuer
17 of the ram 18, a pipe 85 which forms a
continuation of pipe 15 communicates with
a chamber 36 through a port 87 controlied
by a valve 38 Which is mechanically opened
at times against the opposition of a spring 39.
The amount of pressure requisite to open said
valve is regulated by an externally threaded
adjusting sleeve 40 ‘through which the stem
38a of valve 38 slidably extends. The pres-
sure of spring 89 must be suflicient to keep
said valve closed at all times except when said

-valve is opened mechanically, as will be de-

scribed. With said stem 38« is connected an
operating rod 41 which, in turn, is pivoted
to the short arm of a bell erank 49, Said
bell crank 42 is mounted upon a fixed pivotal
support 43 and the upper arm thereof is pro-
vided with a cam poruon 44 with which co-

_operates a cam shoulder 45 formed on the

lower end of the plunger 19 of the ram.
From the valve chamb r 36 leads a passage
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46 which communicates with another valve
chamber 47 through an opening controlled
by a valve 48. When said valve 48 opens it
does so against the opposition of a compres-
sion spring 49 the opposition of which is reg-
ulated by a manually operable screw thread-
ed member 50. From the valve chamber 47
a pipe 51 leads to the supply tank 7

The pipe 15 which leads from the master
valve 10 to the upper end of the ram piston
cylinder 17 is provided with a branch 52 which
communicates with & cylinder or chamber 53
within which is a pressure operated rod 54
which has fixed thereto a piston disc or head
55 and which is provided with a compression
spring 56 which opposes the movement of the
stem 54 when pressure is supplied to the
chamber 53.

Referring to Fig. 7, said rod 54 is positioned
to operate a spring switch arm 574 of a switch
57. Said arm 57a carries at its free end a con-
tact 58, With said switch arm 57a cooper-
ates a like spring arm 59 which carries at its
free end a cor ract 60 arranged to coopcrate
with said contact 58, the latter switch arm
being operated by a part carried by the ram
18. It will be seen that the contact-carrying

arms of said switch 57 constitute circuit mak-
ng and breaking elements which move from
retracted or non uCtHatan positions to actu-
ated positions, me civeutt bemo completed
only when both of said clements ave in the
actuated positions. A variety of devices may
suggest themselves to the skilled workman,
which may be substituted for the two-arm
switch shown in Fig. 7, and yet such devices
come within the scope of the invention as
hereinafter claimed.

The lower end of the ram plunger 19 car-
ries a laterally extending arm 61 which ter-
minates In an operating finger 62. When
the ram is in its retracted posmon shown in
Figs. 5 and 7, said finger 62 maintains a
Denuwn‘b arm 63 in the full line position
shown in these views. Said arm 63 is mounted
on a fixed plvot 64 and cooperates with a
herizontally posw oned arm 65 which 1s oper-
atively rela rted to the switch arm 59 of switch
57. The pendant arm 63 is provided with a
cam sur mce upon which the finger 62 acts
to deflect-it from the dotted line posmon to
the full line position of Fig. 7. - Said arm 63
is provided with a heel pormon 66 which
underlies the arm 65 and said arm 65 is sup-
ported on = fixed pivot 67. Said arm 65 is
provided with- a downward extension 68
which operates to move downwardly the
switch arm 59 when said cxtension 68 is
moved from the dotted pogition to the full
line position of Fig. 7. A layer of insulating
material 680 is pr ovided between the part 68
and the switch arm 59,

It will also be noted that the electrode 31
is provided with a spring actuated contact
31a, connected in circuit with the transformer
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80 by the wire 310. Said contact 3le and
wire: 310 are in turn insulated through the
jaw 29, as shown in Fig. 5, and said contact
3le is formed to extend through the jaw 29
into the recess 141, to'contact with the rod 27.
Switch 57 controls the electric civcuit which
operates the switch 74 controlling or supply-
ing the forging or upsetting heat to the rod
o7 or like article be eing operated upon. This
electric circuit is supplied from the line wire
70 shown at the left side.of Fig. 5.  Fromsaid
line wire 70 current passes through the branch
wires 71 and 72, the latter wire Le/zdm r to the
pull-in- magnet 73 which closes the swﬁch
74 against the opposition of the switch spring
75. From the pull-in-magnet 73 a wire 76
leads to the arm 59 of the switch 57 already
described. When the switch 57 is completely
closed, current passesthrough the conductors

70, 72, magnet 78, and conductor 76 through
,*Ym switch 57 and thence through a 01ound

wire 77 to the ground 78.

The switch 74 controls the transformer cir-
cuit which inciudes the primary coil 79 of
the transformer 80, the secondary circuit 80¢
of which has one of ifs ends connected to
electrode 30 and its other end to electrode
33, electrode 33 being insulated from the main
part of the machine. The secondary current
is controiled by means of a m‘mmﬂy slidable
armature operating “nthm the core of the
transformer serving to vary the magnetic flux
within the core. The transformer circuit also
includes the wires 81, 82, and 83, there being a
manually opera able double ‘vole disconnect
oil switch 84 for this clrcuit. This cireuit
alsoincludes the terminals 85 between which
the circuit is made and broken by the con-
tacts 86 carried by switch T4. Said sw 1tch
T4 1s moun‘“u on a fixed pivot 87, and has &
one side of said plvo an arm 88 upon Wﬂ]Lh

he magnetic coil 73 operates and at the other

side of its- pivet a longer arm 89 which not
only carries ithe spaced contacfs 86 but extends
beyond sald countacts and is provided with a
terminal finger 90 which is at times e ngaged
by a dog 91 to hold said switch 74 in the con-
tacting poal’flon Said dog 91 1 is POI mally
held in the position shown in Fig. 5 by means
of a tension spring 92 aﬁu’(ﬁll”ﬂ to a finger
93 with which said doo 1s provided, but “mcn
the pull-in-magnet 78 is actuatod Said finger
90 MOVes Across the bevelled tooth of o'm’
dog, whereupon the dog returns to its norma

position wherein it retains switch T4 in the
contacting position.
At tlmes the dog 91 is operated to allow

{
the spring 75 to open switch 7&. Ior this
purpese a dog-operating magnetic wil 95 is
provided, said coil 95 ha aving one bna sup-
plied by the wire 71 and the other end cen-
nected with a wire 96 which le: 1df to a sv

97 shown in detail in Fig. 8, said
switch 97 bemo normally . open, b“..t at
times is closed by the short arm 98 of a

bell crank lever 99 mounteé on a fixed pivot
100. Said bell crank lever 99 is operated by
a rod 101 on which is adjustably mounted a
ccllar 102 changeably positioned by set
screw 103. Said collar 102 is at times acted
upon by reasen of the arm 61 of the ram 19
coming in contact therewith, thus forcing
the bell crank 99 to the position shown in
dotted lines in Fig. 8 causing its arm 98 to
close switch 97, The lower end of arm 98 is
provided with 2 bevelled tooth 98¢ the func-
tion of which will later be described.

The coordinate operation of the wvarious
parts which have thus far been described is
secured by the operation, both manual and
automatic, of the master control valve 10
together with its foct operable rod 10a and
its automatically operable rod 100, these rods

being pivotally secured to each other at 10¢

at which point is also attached a link 104
which is connected with the outer end of the
valve operating arm 106 The operating rod
100 has permanently fixed to 1 an upper
collar 104, which cooperates with the ram
arm 61, and also a lower collar 105 is secured
to said rod, the latter collar cooperating with
the beveled tooth 98g already mentioned as
being a part of the dog or latch 89, A weight
106 is fixed to the upper end of this rod. To
the lower end of the foot operable rod 10«
is pivotally connected a foot lever 10f piv-
oted between its ends at 104 and having a
treadle portion 107 The master valve 10, as

vell shown in Figs. 9, 10 and 11, is provided
1nter‘1ally with an ch]nstable va1ve proper
or rotor 10% to which the valve arm 10a is
fixed in order to adjust said member 10% to
the various positions shown. This feature

of the apparatus will readily be understood:

when the operation, is later on, described in
detail.

An independent aus 111‘11“; hydr aulic con-
trol system is illustrated in Fig. 6, this part
of’ the apparatus being omitted from Fig. 5
to avoid crowding too “much illustration into
one view. In Fig. 6 the lower portion of the
plunger 19 of the ram is shown in full lines
in an advancing position wherein it is carry-
ing with it a phmopr rod 110 by reason of

said rod 110 having an arm 111 by which it
is secured to sald plvngel 19.  As said rod
110 advances its plunger portion 115 moves
farther into a plunger cylinder 116 which
hrough pipes 117 and 118 delivers finid pres-
sure o the twin auxilia ary plunger cylinders
119 and 120. Said s qum;nry phm(rel vlin-
ders - 119 and 190 au; respectively provided
with the plunge ‘ and 122 to each of
which is fixed a y o"o or carriage 32, the elec-
trode 81 being mounted upon this carriag ge.

The same pressure which is at times uup~
plied from the master valve through pipe
22 to move the ram to a retracted position,
also supplies pressure through a branch pipe
125 to a plunpﬂ" cylinder 126 within which
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is a plunger 127. Said plunger 127 is dia-
grammatically shown in its general relation
to the other parts in the left hand porticn of
Tig. 5, but the part of the apparatus with
which it is operatively connected, is shown
in detail in Fig. 4. Said plunger 127 does
its work by means of an arm or reduced ex-
tension 128 which is positioned to act against
the end of a link 129 adjacent its pivotal
connection with the lower end c¢f a pendant
arm 130 fixed to a rock shaft 131. Said rock
shaft 131 is mounted upon the fixed bearings
182 and has fixed to one of its ends a manual-
ly operable lever 133. At the inner end of
rock shaft 181 opposite to the end thereof to
which arm 180 is secured, a companion arm
185 is secured, and this arm is pivotally con-
nected with one end of a link 136 which is a
companion to the link 129 already mentioned.
Said link 129 has its inner end pivotally con-
nected to an inner link 137 at one end of
said inner link, the other end of said inner
link being pivotally connected with the
jaw 30 of the adjustable electrode 81. Said
link 186 bas its inner end pivotally connect-
¢d with one end of an inner link 138, the other
end of said inner link being pivotally con-
nected with the other electrode jaw 29.

Said electrode jaws 29 and 30 are mounted
upon the pivots 140, each of said jaws being
pivotally supported near one end, and near
its other end being provided with a recess 141
to aid in gripping the rod or like article being
operated upon.

Referring in further detail to the construc-
tion shown in Fig. 4 the pivotal connections
between the inner links 137 and 138 and the
links which operate them are made by means
of pivot pins 142, and these pivot pins 142
each carry also an anti-friction roller 143,
there being provided at each side of the device
a guide member 144 having a track 145 on
which said guide roller 143 travels.

The independent hydraulic control for the
purpose of increasing the space between the
electrodes proportionately as the work ad-
vances will now be-described. Referring more
particularly to Fig. 6, rod 105 is attached to
the lower porticn of ram 18, the lower end of
said rod forming the plunger 115 operating
in the cylinder 116. As this rod descends it
displaces the oil from cylinder 116 into the
two auxiliary cylinders 119 and 120 to raise
their plungers 121 and 122 to which are firmly
attached the carriage 32, which in turn sup-
ports the electrodes 31. Varying the sizes of
plunger 115 changes the ratic of the two move-
ments, thus causing the predetermined ratio
of enlarged uvsetting space hetween the two
electrodes with respect to the amount of rod
or other work upset.

In order to cause the carriage 32 to move
at a greater or less relative speed as compared
with the speed of the ram plunger 19, it is
necessary to replace the plunger rod 115 with

1,870,987

a larger or smaller rod and also to exchange
the cylinder cap 116a of the cylinder 116 for
a cap adapted to fit the different sized plunger
rod used. In Fig. 6 110a¢ designates a frag-
ment of a larger plunger rod which might be
substituted for the plunger rod 110.
Preliminary to the perfoermance of the cycle
of operations hereinafter described, the sup-
ply valve 149 from the oil tank 150 of Fig.
6 is opened until the proper amount of oil is
supplied to the cylinder 116 of the main
plunger, the oil being caused to flow due to
independent air pressure being supplied to the
tank 150 from line 155 through valve 152 and
line 153. The increase in supply of oil will
cause plungers 121 and 122 to raise carrying
the carriage 32 to any desired starting posi-
tion. Valve 149 will then be closed in order
to confine the proper amount of oil in the
independent system. When motion of car-
riage 32 is desired in reverse or lowered posi-
tion, valve 152 is turned to exhaust position
shutting supply line 155-and venting tank 150
through line 153 and 154. Then when valve
149 is opened oil from the cylinders 119 and
120 will be caused to flow back into the tank
150 due to the weight of the plungers and car-
riage 32 and when carriage 32 reaches the de-
sired position valve 149 1s closed.
Operation: Assuming the position of the
parts to be that shown in Fig. 5 wherein the
ram 18 is in the fully retracted position,
the master or control valve 10 is in its neu-
tral position as shown in full lines in Fig. 5
and as shown diagrammatically in Iig. 9
and the various hydraulic controls are such
that a substantially equal pressure is sup-
plied. to each side of the piston head 20 of
the hydraulic ram; also the various valves
and switches and hydraulically and mechan-
ically operated pressure control devices will
be in the full line positions of Fig. 5, and
the jaws of the contact 31 through which
the work slides are in the open position. The
cycle of operations is as follows:
. The rod or like piece of work 27 is placed
between the jaws of the combined guide and
contact and said jaws are closed against the
work by manually operating lever 183 (see
Figs. 3 and 4) thus closing thereupon with
sutlicient tightness to hold 1t in place while
at the same time permitting a sliding move-
ment of the worls with relation to said guide,
the rod being at such time positioned with
its lower end portion 28 as seen in Fig. 5 in
contact with the abutment or fixed electrode
38. The foot lever 10f is mext fully de-
pressed thus raising the upright valve rod
10D to its uppermost position wherein it is re-
leasably maintained by reason of the collar
105 engaging the tooth 98¢ (Fig. 8) of the
spring controlled dog 99. This adjusts the
master  valve 10 to the position shown in
Fig. 10, which permits an unimpeded flow of
oil from pump 5 to the top of the piston
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head of the ram 18. At the same time the
liguid pressure passes through the mechani-
cally controlled valve 87 which is open at
this time. From said valve, pressure is con-
veyed to the adjustable relief valve 48 which
is set to open at a pressure just sufficient to
cause the ram to force the work to upset
when the upset portion is at forging tempera-
ture. This setting of relief valve 48 must
also be at a sufficiently low pressure to safe-
guard against buckling of the unsupported
portion of the cold rod. :

The pressure determined by the adjust-
ment of said pressure relief valve 48 is also
sufficient to operate the pressure switch
plunger 55 against the opposition of its
spring, thus causing said plunger to com-
plete the closing of the already half closed
mechanically operated switch 57. The clos-
ing of said switch 57 energizes the pull-in-
magnet 78 thus operating switch 74 and clos-
ing the circuit which supplies the forging
heat.  Said switch T4 is maintained releasa-
bly in its closed position, by the dog 91 which
cooperates therewith.

The operation of said switch T4 closes the
primary circuit of the low voltage heating
transformer 80. The heat current which
passes through said transformer is regulat-
ed by a sliding shunt armature operating
within the core of said transformer 80.

When the current is supplied as just stated,
the portion of the work between the station-
ary electrode 33 and the guiding electrode
31 becomes heated to a forging temperature,
allowing the ram 18, under the propelling
hydraulic pressure supplied thereto as has
been stated, to advance said rod, after oppo-
sition to the ram is lessened by the upset
taking place under the action of the forging
heat supplied.

While said ram is thus advancing owing
to the fact that opposition thereto has been
lessened by the heating of the metal to an
upsetting temperature, the independent hy-
draulic system shown in Fig. 6 is actuated,
thus supplying hydraulic pressure from the
main cylinder 116 to the auxiliary cylin-
ders 119 and 120 causing the plungers of the
Iatter cylinders to move at a preadjusted
rate in the reverse direction to the movement
of the ram at this time, thereby progressive-
ly increasing the space between the fixed
and movable clectrodes to accommodate the
increase in size of the upset portion of the
metal. The volume and shape of the metal
upset may be extended to the limits of the
requirements of the art,

Furthermore when the rod 27 is placed
between the jaws of the electrode holder 31,
as shown in Fig. 5, the electric circuit will
be permitted to pass from the transformer
80 through the wire 310 and 31¢ when the
jaws 29 and 30 are closed, thus directing the
current-through the upsetting portion 28 and

&

electrode 33 respectively, said jaws 29 and 30
and extension 25 being insulated from said
electric circuit in the customary manner.

The ram advances under sufficient hy-
draulic pressure to perform the upsetting
work, but not under a pressure so-'great asto
buckle the cold portion of the rod. After
the ram has thus advanced a short distance
it disengages the surface of its cam shoulder
45 from the bell crank 42 which operates the
mechanically operated valve 88, thus permit-
ting said valve to close, thus causing the en-
tire hydraulic supply to act upon the ram
thereby imparting a constant speed of ad-
vance thereto, such advance speed being regu-
lated by the adjustments 5a varying the out-
put of the pump 5.° This initial advance
movement of the ram also carries down with.
it the arm 61 carried by the ram together with
the operating finger 62 with which said arm
terminates, said finger 62 releasing the pend-
ant lever 63 which, in turn, releases the hori-
zontal lever 65. The heel portion of the lat-
ter lever allows the upper spring arm of the
switch 57 shown in Fig. 7 to spring out of con-
tact or into the dotted position shown. This
breaks the circuit which energizes the pull-in-
magnet of the magnetic switch 74, but said
switch is nevertheless still retained in its
closed position by the dog 91. This cutting
off of the current from the pull-in-magnet
coil 73 prepares the switch 74 for being re-
leased when, as will later be described, its
dog is withdrawn therefrom.

After the ram 18 is started it proceeds at a
uniform speed under the impulse of the en-
tire volume of liquid flow from the pump 5,
the amount of the flow having been previously
adjusted by the means 5o jprcvide&J for regu-
lating the output of the pump. This part of
the operation will be properly performed by
theapparatusassoon as sufficient test has been
made to determine the rate at which the rod
should be advanced and the various adjust-
ments have been made accurately. For the
same size rod or other work the adjustments
when once determined would be worked out
on a chart making the experiment unneces-
sary when similar wotk was repeated.

In order to set the machine for the desired
length of rod to be upset, the collar 102 on
the short upright rod 101 is so positioned as
to be engaged by the ram arm 61 at the proper
time for releasing the dog 99, thus allowing
the upright valve rod 105 to fall by gravity
to the lowest position thereof. This causes
the master valve 10 to take the position shown
diagrammatically in Fig. 11. ‘

Releasing of the dog 99 causes the switch
97 to contact and thereby close the circuit of
the dog release coil 95 of the magnetic switch
74 thereby releasing said magnetic switch
and allowing it to come to its open position
under the action of spring 75. The npening
of this switch breaks the primary circuit of
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the heating transformer 80, thus breaking the
heating circuit through the work while there
is still a full contact between the work and its
electrodes. This insures that there will be
no electric arcing produced when the ram
begins its return movement. This position of
master valve 10 (see Fig. 11) reverses the
liquid flow to the ram causing the pressure
to be applied to the lower side of the piston
head thereof, thus moving said ram back to
the retracted position. The same pressure
which moves the ram back to its retracted
position also operates the hydraulic plunger
197 which is thereby projected against the
lower end of the pendant arms 130 which is
fixed to the manual control lever shaft 131,
(see Figs. 3 and 4) and therefore rocks said
shaft. The rocking of said shaft moves the
manually operable lever 133 back to s ini-
tial position opening the jaws of the work-
holding electrodes. As the ram approaches
its retracted position it engages the fixed col-
lar 104 on the upright rod 106 thus bringing
said rod back to its neutral position and also
bringing the master valve to the neutral posi-
tion as shown in Fig. 9.

I claim:

1. In an apparatus for expanding the
cross-sectional area of rods and the like, guid-
ing means, a ram to progressively advance a
rod longitudinally under the gnidance of said
guiding means, an abutment positioned to be
engaged by the end of said rod to form an up-
set thereon, said abutment being in spaced re-
lation to said guiding means, means to elec-
trically supply a forging temperature to the
portion of said rod between said guiding
means and said abutment, means to supply
hydraulic pressure to said ram to advance it,
a relief valve to limit the hydraulic pressure
supplied to said ram during the initial por-
tion of its advance movement, and means op-
erated by the continued advance movement
of said ram to automatically disconnect said
relief valve from the hydraulic means in or-
der that the full volume thereof may be sup-
plied to the ram after the initial portion of
1ts movement.

2. Tn an apparatus for expanding the

cross-sectional area of rods and the like, guid-

ing means, a ram to progressively advance a
rod longitudinally under the guidance of said
guiding means, an abutment positioned to be
engaged by the end of said rod to form an
upset thereon, said abutment being in spaced
relation to said guiding means, means to elec-
trically supply a forging temperature to the
portion of said rod between said guiding
means and said abutment, means to supply
hydraulic pressure to said ram to advance it,
means to limit the hydraulic pressure sup-
plied to said ram during the initial portion of
its advance movement adapted to increase the
amount of hydraulic pressure supplied to
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said rain during farther advance movement
thereof.

3. In an apparatus for expanding the
cross sectional area of rods and the like, guid-
ing means, a ram to progressively advance a
rod longitudinally under the guidance of said
guiding means, means to heat to an upsetting
temperature the portion of said rod to be up-
set, means stationed in the path of said rod
to form an upset thereupon during the ad-
vance thereof by said ram, a system of pip-
ing to supply hydraulic pressure to said ram
to advance and retract it, a hydraulic pres-
sure supply for said piping to operate said
ram, a master valve to control the flow of
liquid through said piping to said ram to
direct the movements of the latter, and
means to control the speed of advance of said
ram to suit the degree of heat supplied to said
rod, said control means comprising a pressure
relief valve in communication with the liquid
supply to said ram to limit the amount of
pressure supplied to said ram during its in-
itial advance movement and means operated
automatically by the advance movement of
the ram to close the communication between
said pressure relief valve and liquid supply to
sald ram.

4. In an apparatus for expanding the
cross sectional area of rods and the like, guid-
ing means, a ram to progressively advance a
rod longitudinally under the guidance of said
guiding means, means stationed in the path
of said rod to form an upet thereupon during
the advance thereof by said ram, a hydraulic
supply system to operate said ram, means
operated by the advance of said ram auto-
matically to supply pressure from said
hydraulic system to the lower side of the
piston of said ram as required to retract it,
an eclectric circuit comprising a switch and
conductors to supply electrically an upset-
ting temperature to the portion of said rod
to be upset, means operated by the hydraulic
pressure which advances the ram to close said
switch, and means operated automatically by
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the final portion of the advance movement of

said ram to open said switch.

5. In an apparatus for expanding the cross
sectional area of rods and the like, in combi-
nation, a ram to advance the rod to be upset,
said ram having a piston head, a piston cham-
ber for said piston head, a motor driven
pump, piping to supply liquid from said
pump to said ram to operate the latter, a
master valve to control the flow of liquid
from said pump to said ram, a control rod op-
eratively connected with said master valve,
means manually to initially position said
control rod and master valve to open com-
munication through said piping between said
pump and ram to impart an initial advance
movement to the latter, latching means re-
leasably to maintain said control rod in said
initial position against the action of gravity,
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and means actuated by the advance of said
ram a predetermined distance to release said
latehing means thereby causing said control
rod to gravitate to a lower position thus
moving said master valve to a position where.
in it directs the liquid flow to the opposite side
of the piston head of the ram thus impart-
ing a reverse movement to said ram.

6. In an apparatus for expanding the cross
sectional area of rods and the like, in combi-
nation, a ram to advance the rod to bs upset,
said ram having a piston head, a piston cham-
ber for said piston head, a tank, a pipe con-
necting the portion of said piston chamber on
the outer side of said piston head with said
tank, a pressure relief valve o control the
flow through said pipe, a pump, a master
valve, piping connecting said tank with said
pump, connecting said pump with said mas-

ter valve and said master valve with said,
piston chamber on both sides of said piston

head, and automatic control devices in the
path of travel of said ram to operate said
master valve automatically to retract said
ram and, at times, to cut off communication
between said pressure relief valve and the
portion of the piston chamber beyond said
piston head in order that constant volume of
liquid be supplied at such times to the outer
side of said piston head.

7. Inan apparatus for expanding the cross
soctional area of rods and the like, in com-
bination, a ram to advance the rod to be up-
set, said ram having a piston head, a piston
chamber for said piston head, a tank, a pipe
connecting the portion of said piston cham-
ber on the outer side of said piston head with
said tank, a pressure relief valve to control
the flow through said pipe, a pump, a master
valve, piping connecting said pump with said
tank with said master valve and said master
valve with said piston chamber on both sides
of said piston head, and automatic control
devices in the path of travel of said ram to
operate said master valve automatically to
retract said ram and, at times, to cut off com-
munication between said pressure relief valve
and the portion of the piston chamber be-
yond said piston head in order that constant
volume of liquid be supplied at such times to
the outer side of said piston head, said auto-
matic control devices being operable by the
final portion of the retractive movement of
said ram to position said master valve to
cause the inflow and outflow of said pump to
circulate only through said tank.

8. Inan apparatus for expanding the cross
sectional area of rods and the like, guiding
means, a ram to progressively advance a rod
longitudinally under the guidance of said
guiding means, means stationed in the path
of said rod to form an upset thereupon dur-
ing the advance thereof by said ram, a hy-
draulic supply system automaticaly con-

trolled by the advance of said ram to supply

7

pressure to opposite sides of the piston of
said ram as required to advance and retract
it, an electric circuit comprising a switch and
conductors to supply electrically an upsetting
temperature to the portion of said rod to be"
upset, means operated by the hydraulic pres-
sure which. advances the ram to close said
switch, a spring tending to open said switch, a
dog to hold said switch closed against the op-
position of its said spring, and means oper-
ated automatically by the final portion of the
advance movement of said ram to withdraw
said dog from said switch to permit the lat-
ter to be opened by its said spring.

9. Inan apparatus for expanding the cross
sectional area of rods and the like, guiding
means, a ram to advance a rod longitudinally
under the guidance of said guiding means,
means in the path of said rod to form an up-

4

set thereupon during the advance thereot by

said ram, a piston chamber for said piston
head, a hydraulic system to supply pressure
to the opposite sides of said piston head to
advance and retract it, a master valve to con-
trol the flow of liquid through said hydraulic
system, means in the path of movement of
said ram to operate said valve to reverse the
movement of said ram after it has been ad-
vanced to a predetermined distance, electric
circuit means comprising a switch and con-
ductors to supply electrically an upsetting
temperature to the portion of said rod to be
upset, a spring tending to hold said switch
open, an auxiliary electric circuit compris-
ing conductors and an auxiliary electric
switch, means in the path of said ram to hold
one arm of said auxiliary electric switch in
the closed position for such arm, when said
ram is fully retracted, a pressure device op-
erable by the initial hydraulic Pressure sup-
plied to said ram to begin the advance there-
of to move the other arm of said auxiliary
switch into contact with the first mentioned
arm thereof to complete the auxiliary ecir-
cuit through said auxiliary switeh, a puil-in-
maguet to close the first mentioned switch +o
supply the upsetting temperature to the rod,
a dog to hold said first mentioned switch
closed until the upsetting operation -is com-
pleted, and means operable by said ram as
1t nears the limit of itg advancing movement
to release said dog to permit said first men.
tioned switch to be opened by its said spring.

10. In an apparatus for expanding the
eross-sectional area of rods and the like,
guiding means, a ram to Progressively ad-
vance a rod longitudinally under the guid-
ance of said gmding means, means to sup-
ply hydraulic pressure to said ram to ad-
vance and retract it, an abutment positioned
to be engaged by the end of said rod to form
an upset thereon, said abutment being in
spaced relation to said guiding means, a trans-
former circuit to electrically supply a forg-
ing temperature to the portion of said rod
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between said guiding means and said abut-
ment, a transformer cireuit having a switch
to control the same, said switch tending to
assume an open position, a pull-in-magnet
which when energized closes said switch, a
eatch to engage said switch and hold it closed
after it is closed by said magnet, means to
electrically encrgize said magnet, said means
being controlled by the hydraulic pressure
which operates said ram and being timed to
energize said magnet to close said switch
when the ram has advanced the work to the
forging position, and an electrically oper-
aied device which is controlled by the hy-
draulic pressure that operates said ram, said
device being thereby caused to release sald
catch to cub off she forging current when
the work has been advanced by said ram to-

ward said abutment. to the predetermined

j limit.

11, In an apparatus for expanding the
cross sectional area of rods and the like, guid-
ing means, a vam to progressively advance a
vod longitudinally under the guidance of said
guiding means, means to heat to an upsetting
femperature the portion of said rod to be up-
set, means stationed in the path of said rod
to form an upset thereupon during the ad-
vance thereof by said ram, a system of piping
to supply hydraulic pressure to said ram to
advance and retract 1t, a hydraulic pressure
supply for said piping to operate said ram,
o, master valve to control the flow of liquid
~through said piping to said ram to direct
§ the movements of the latter, and means op-
erable by said ram when it advances to ‘a
predetermined point to move said valve to
a position wherein it cuts off the supply of
liquid to said ram and thereby stops the ad-
- vance thereof.

2. Tn an apparatus for expanding the
cross sectional area of reds and the like, in
combination, a ram to advance the rod to be
upset, said ram having a piston head, a pis-
" ton chamber for said piston head, a liquid
pressure supply, piping to supply liquid from
said supply to said ram to operate the latter,
o master valve to control the flow of liquid
from said supply to said rTam, operating
" ineans tending to operate said master valve,

o latch normally restraining said valve op-
erating means from action, and means ac-
tnated by the advance of said ram a predeter-
mined distance to release said latching means
and thereby canse said valve operating means
to move to a position wherein it directs the
liquid flow to the opuosite side of the piston
head of the ram thus imparting a rveverse
movement to said ram.

13. In an apparatus for expanding the
cross-sectional area of rods and the like, guid-
ing means, a ram to progressively advance &
rod longitudinally under the ouidance of said
guiding means, means to supply hydraulic

pressure to said ram to advance and retract it,
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an abutment positioned to be engaged by the
end of gaid rod to form an upset thereon, said
abutment being in spaced relation to said
guiding means, & transformer cireuit to elec-
trically supply a forging temperature to the
portion of said rod between said guiding
means and said abutment, a control switch to
control the current through said transformer
circuit, said switch tending to assume an open
position, a pull-in magnet which when ener-
gized closes said switeh, a two-arm switch the
arms of which tend to spring apart from each
other to open the switch, conductors connect-
ing said two-arm switch with said pull-in
magnet, said two-arm switch being closed
only when both arms thereof are moved to a
retracted position, means operated by said
ram to maintain one of said arms in the re-
tracted position while said ram Is in the re-
tracted portion of its travel and to cause said
arm to move to the open or non-retracted
position when said ram has advanced a prede-
termined distance, and means operable by
the hydraulic pressure which actuates said
ram to move the other arm of said two-arm
cwitch to the retracted position whenever
sufficient hydraulic pressure is supplied to
said ram to cause the advance thereof.

14. Tnanapparatusforexpandingthecross-
sectional area of rods and the like, guiding
means, a ram to progressively advance a rod
longitudinally under the guidance of said
guiding means, means to supply hydraulic
pressure to said ram to advance and retract it,
an abutment positioned to be engaged by the
end of said rod to form an upset thereon, said
abutment being in spaced relation to said
guiding means, a transformer circuit to elec-
trically supply a forging temperature to the
portion of said rodbetween said guidingmeans
and said abutment, a control switch to control
the current through said transtormer cir-
cuit, said switch tending to assume an open
position, a pull-in magnet which when ener-
oized closes said switch, a switch provided
with two operating elements both of which
must be actuated to close the switch, means
operated by said ram to maintain one of said
elements in non-actuated condition while said
ram is in the retracted portion of its travel
and to cause said element to assume the actu-
ated position after said ram has begun its
advance, and means operable by the hydraulic
pressure which actuates said ram to actuate
the other switch-operating element whenever
sufficient hydranlic pressure is supplied to
caid ram to cause the advance thereof against
a predetermined resistance.

Tn testimony whereof T affix my signature.

- LEM P. DRAKE.
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