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10 :Claims.. (c1, 121-—38).:

his  invention relates to controls for- metal

T
working presses and, more-—particularly,» to an-

improved ang Inore flexible control- for steam-
hydraylic metal forging bresses..

In a known steam-hydraulic forging press to-

which the invention control ‘is Particularly ap-
blicahle, g vertically inovable - forging ram- or
head is moveq downwardly‘toward« the work, dur-
ing a forging or pressing stroke,
actuator supplied with a-liquid motive fluid under
high pressyre..

ram toward the starting point. of 'the,forging,' or:

downward, stroke,

The ram has: only g limiteq ‘stroke .in.. the.

forging direction, duye. to: design considerations
resulting from the high hydraulic pressures.-used.:
Hence, as the ‘workpiece ‘is

forging stroke
to obtain the
forging or Power stroke.
This re-positioning of the
ing point is effected by lifting: the ram and then

to the hydraulic actuator. The
merely as g check.
opening, under bressure from._ the. bre-fill tank;
to deliver water to. the intensifier,

re-positionsd, the forging operation-is
These operations. of ‘the forging. ‘ram,

as -those of i

the control of an ope

two ranges of mgovement, one of which:

“ram- bositioning” range,

operatively mterc’onnected;
anisms, with the *a,foreementioned hydraulic-con-
trol valve, with a piston typelvalve:‘;controlling
admission and exhaust of steam forcthe:cylinders
of the ram lifting pistens,. and with -valves con-

trolling the. steam ; operated . hydraulie  bressure:.

intensifier,
The. present,. Invention. is
the contro] of the piston type

valve by the oper-

by -a-hydraulic -

successively ‘reduced-:
in-vertical dimension; the. starting. point of-'the..
must be correspondingly lowered -
benefit of the: full length .of. the.

without, Supplying Dressure: liquid -

ram.. thus-:
descends by gravity, with the control valve acting.:
valve: for: the actuator -and.:

When: the.-
starting point of ‘the power stroke:has.thus ‘been:.

may- be..
termed the “pressing” range. and the -other the.
This :control: lever- is-:
through: servo. ‘mech-..

directed . solely to 3
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ator's contrel- leéver.. This ‘valve, when the con-
trol- lever -is in. the pressing range, is not in-
fluenced by notion of the control lever and main-
tains-a position: connecting the eylinder volume
beneath the Tam lifting nistons to steam under
the ram lifting
steam beneath

to lift the "bistons and - the Tam as soon as-the
hydraulic bressure-is released.

To re-position - the starting point of the ram
bower - or - pressing stroke,

moved -by the contirol lever, thus opera-
tively»-interconnecting; the -lever and the piston
type valve,

When the lever is ‘10w moved- through the,
positioning»range ‘toward the pressing range, the
biston valve is moved-to interconect the cylinder
volunies ahove and below the ram lifting pistons,
thus equalizing~-the~pressures‘on both sides of
these pistons.- The ram cannow descend by grav-

INg point of the power stroke.

cover-the pressure- equalizing parts,

The fact that the-control lever -must be moved
through both ranges from one -extreme position
to the -other, before,re-positioning of the ram

pointof-the ‘Power stroke:
The- present invention is
to an

accordingly directed -
-improveq- control -of - the - operative inter-

‘connection between - the control lever and “the
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the outer end of the stem, this cylinder contain-
ing a piston having & piston rod carrying a stop
on its outer end. A lever, interconnected by the
servo mechanism to the operator’s control lever,
has a free end carrying a collar slidable along
this piston rod. The stroke of the piston rod is
so selected that, in the extended position of the
rod, the stop will not be engaged by the collar in
any position of the control lever but, when the
piston rod is retracted, the stop will be engaged
by the collar in every position of the_control lever
or handle except the «gyll press” position.

This piston rod is pormally extended so that
the operator’s handie can e moved without op-
erating the piston valve controlling the ram lift-
ing pistons. To operate this piston valve to re-
position the ram, the operator merely depresses
a push button on the control handle. This closes
an electric circuit which operates a solenoid valve
to admit pressure fluid to the control cylinder re-
tracting the piston rod and maintaining it re-
tracted. The control handle is now effectively
connected to operate the position control piston
valve, due to engagement of the stop on the pis-
ton rod with the collar on the lever.

The “rain positioning” interconnection of the
control handle and the piston valve can thus be
made at any position of the control handle, ex-
cept the “full press” position, and the handle
need not be moved through “full lift” and the
control range before the ram can be re-posi-
tioned. As the handle ig moved to the “full press”
position, the hydraulic control valve is opened in
the same manner as pefore to supply liguid under
high pressure to the hydraulic actuator. This
opening of the hydraulic control valve closes &
switeh which effects energization of the solenoid
valve in a direction to extend the stop-carrying
pistonrod. Theram position control piston valve
can thus move back to its normal ram lift posi-
tion.

For an understanding of the invention prin-
ciples, reference is made to the following de-
scription and the accompanying drawings. In
the drawings:

Fig. 1is a somewhat schematic elevation view,
partly in section, of a steam-hydraulic forging
press and controls of the type to which the pres-
ent invention is applicable;

Figs. 2 through 5 are partially schematic sec-
tional views of the ram position control piston
valve, illustrating the usual releasable latch in-
terconnection with the operator’s control handle
in certain key positions of the latter; and

Fig. 6 is a partially schematic elevation view
of the invention control arrangement for the
ram position control piston valve, including a
schematic illustration of the control circuits.

Referring to Fig. 1 of the drawing, a steam-
hydraulic forging press 190 is illustrated as com-
prising a bed {1 on which is a support 12 for a
workpiece 13 such as an ingot or bloom. Extend-
ing upwardly from bed 1t are columns 14 which
act as guides for a vertically movable pressing
ram 16, Ram 15 is moved under high pressure
toward bed i, to forge workpiece 13, by a hy-
draulic actuator mounted in a superstructure or
head structure 16 tied rigidly tobed 1 { by columns
{4. The hydraulic actuator compresses a cylin-
der {7 in which is movable a piston 18 receiving
the stem 19 of ram 15. '

Rem (5 is forced in the downward or forging
direction by the hydraulic actuator (1—I8, con-
trol of the ram being effected by an operator’s

control handle or lever 20. Upward movement of
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ram 15, and positioning of the starting point of
the power or forging stroke, is effected by double
acting pistons 2§ movable in cylinders 22 mounted
in superstructure 14, the pistons having piston
rods 23 connected to ram {5.

Hydraulic fluid under high pressure is supplied
to actuator 171—I18 from 2 pressure intensifier
24 through a hydraulic control valve 25 mechan-
jcally interconnected to control handle 20. In-
tensifier 24 includes a large diameter, low pres-
sure steam operated piston 26 operating in a cyl-
inder 21 and tied by rods 28 o 2 head 21 on the
outer end of the stem 32 of a small diameter pis-
ton 33 operating in a cylinder 34 connected to
valve 25. Also connected to this latter valve is
a pre-fill tank or accumulator 30.

The operator’s control handle is also opera-
tively connected to four steam flow control valves
through the medium of suitable servo mecha-
nisms. Three of these valves control the oper-
ation of intensifier 24, these being an equalizer
valve 36, an exhaust valve 31, and an inlet valve
38. The fourth valve 40 is & piston type valve
controlling lifting and positioning of ram |5,
and this piston valve is connected for opera-
tion by handle 20 through a releasable latch.
This latch is released when handle 20 is moved
from the solid line position of Tig. 1 clockwise
through the pressing range. To re-engage the
jatch mechanism, in order to re-position the
starting point of the forging stroke, lever 20
must be moved counterclockwise through the
solid line position of Fig. 1 into the ram position-
ing range and to substantially the extreme couil-
terclockwise position of this range.

The steam exhaust and inlet valves 37 and 38
are operated, responsive to operation of control
iever 20 from the standing or neutral position
shown in Fig. 1 clockwise through the pressing
range, to admit steam under pressure beneath
piston 26 and connect the space above the pis-
ton to exhaust. At this time, hydraulic valve
25 is in a position closing off tank 30 and con-
necting intensifier 24 to hydraulic actuator 11—18.
The steam pressure raises piston 26 forcing pis-
ton 33 into cylinder 34 and delivering hydraulic
fluid under very high pressure through valve 25
to actuator I1—18. At the same time, valve 49
will be in a position admitting steam to the un-
dersides of pistons 2{ and connecting the space
above these pistons to exhaust. Piston {8 and
ram 5 are forced downwardly, to deliver the
forging stroke, and compressing the steam bhe-
neath pistons 21. This occurs in the extreme
clockwise, or “maximum pressing,” position of
handle 20. At the 1imit of the forging stroke,
bandle 20 is moved counterclockwise to a posi-
tion short of the neutral position of Fig. 1. This
closes the steam inlet and exhaust valves 37—38,
and opens equalizing valve 36 which equalizes
the pressure above and below intensifier steam
piston 26. Piston 96 falls, moving piston 33
downwardly in cylinder 34. The steam pressure
beneath pistons 2{ moves these pistons and ram
15 upwardly to the starting peint of the power
stroke, the hydraulic fluid flowing from actuator
{1—(8 through valve 95 into cylinder 34. The
forging stroke may be repeated from the same
starting point by moving handle 20 clockwise to
its limiting position.

The operation of the control system in re-posi-
tioning the starting point of the power stroke of
ram 15 will be best understood by reference to
Figs, 1 through 5, Fig,.2 shows the piston valve
40 in the position it occupies when lever 20 is
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moving through the pressing rangse. Vilve poit
4! is connected to steam under pressure, pref-
erably through inlet valve 38, and valve port
42 is connected to exhaust, breferably through
exhaust valve 37, Valve port 43 is connected
to the space beneath ram lifting pistons 21 and
valve port 44 is connected to the space -above
ram lifting pistons 21. The valve &9 includes a
piston 45 having longitudinally extending grooves
46 and 47 in its periphery, these greooves having
a length such that they can selectively intercon-
hect ports 41 and 43 or ports 43 and 44. The
ubper edge of piston valve 45 has a recess 43
and of such dimension that, in
position of valve 45 (Figs. 2 and
connected to exhaust bort 42,
the parts is such that in such
tion of piston valve
steam inlet port 4%,

The piston valve 45 has an upwardly extending
stem &1 provided with 2 guide 52 slidably receiv-
ing a lateh har 53 having notch 54 near its
upper end. The upper end of bar 54 is pivotally
connected to a lever 5§ bivoted to a fixed point
at 56 and carrying a weight 57 on its free end.

3) port 44 is
The relation of
lowermost posi-
48, port 43 is connected to

Guide 52 has pivotally
mounted thereon g latch 55 having g keeper 64
adapted to engage in notch 54 ang a forkeg
operating arm 62 embracing a rod §3 extending
43 parallel to guide 52,
Rod 62 has a stop 65 adjustably mounted on its
upper end, and arranged to engage arm 62, dur-
ing upwargd movement of latch bar 53, to release
keeper 61 from noteh 54,

In the position of valve 48 shown in Fig. 2,
it is assumed that lever 50 is ‘moved clockwise
due to movement of lever 20 from the maximum
bress position e toward the ram positioning range
of lever 29. During such movement of handle
20, steam fows from port &1 through' grooves
48, 47 to port 43 and thus to the space beneath
lifting pistons 21. Ram 15 is thus moved up-

wardly, ag previously described, following ‘the, 4

completion of g forging stroke.

It is assumed that it is desired to re-position
the starting. point of the forging stroke, As
counterclockwise movement of handle 2 is con-
tinued, through the Dbositions d, ¢ and b of Fig, 1,
the hydraulic eonttrol valve 25 ig opened me-
chanically when handle 2§ reaches position b,
and connects the bre-fill tank 3¢ into the hy-
draulic system. This permits water from the

25 to close, stopping upward motion of ram 15.
During this time, latch bar 53 associated with
valve 48 is moving downwardly in guide 852.

To re-position the starting point of the forg-
ing stroke, control handle 29 ig moved to posi-
tion a, whereupon latch

such motion,
again moves upwardly due to opening -of valve 45
which is closed by movement to position b, This
upward ram movement continues until handle 20
is moved clockwise hack heyond position ».
Such continued clockwise movement of hangdle
20 hegins to lift piston 45, as lustrated in Fig. 4

S0 that piston 45 closes port 41, interrupts the

connection between borts 42 and 44, and beging to
Interconnect ports 43 and 44, Inlet steam is now
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shut off from beneath the bistons 21 and steam
begins to bleed from beneath the pistons through
ports 43, grooves 46, 41, and ports 44 to the space
above pistons 21. The resulting gradual equal-
ization of the pressure above and beneath the pis-
tons 21 allows the ram 15 to drop, with valve 25
acting as a check valve as the hydraulic fluid flows
out of actuator 17—i8. Further movement of
handle 20 clockwise toward the power range in-
creases the hleed-off rate ag will be noted from
Fig. 5, and increases the rate of drop of ram 15.
The maximum rate of bleed-off is llustrated in
Fig. 5.

After ram (5§ engages workpiece
of handle 20 to position d causeg
ward movement of bar 53 that arm 62 of latch 55
ehgages stop 65 on bar 63. This swings latch
53 counterclockwise disengaging keeper §1 from
notch 54, and allowing piston 45 to drop back to
the position of Fig. 2. The control handle 20 is
now in the pressing Tange and may be moved back
and forth therein to raise and lower the ram
withou again interconnecting valve 40 to itselr.
In the position of Fig. 2, as explained, the space
beneath pistons 24 is connected to steam under
pressure and that above the biston to exhaust,.

The required movement of handle 20 tg sub-
stantially the far extreme of the ram positioning
range in order to re-position the starting point
of the forging stroke results in undue delay and
in unnecessary use of steam to 1ift the ram be-
yongd the desired starting point for the next forg-
ing stroke. Thig delay may be avoided, and the
ram starting point re-located at any Bosition of
contrel handle 20, except the maximum press Do~
sition, by the modified control of this invention
as shown in Fig. 6.

Referring to Fig. 6, which shows only the valve
stem §¢’ connected to valve piston 45, a cylinder
10 has a swive] connection 71 to the upper end of
stem 51, A piston 715 operating in- cylinder ia
has a piston rod 16 projecting upwardly there-
from. Admission of pressure fAuid to either side
of piston 75 is controlled hy valves 72, 13 which
are operable by interlocked solenoids 77, 18. The
upper end of rod 76 has g stop 14 adjustably se-
cured thereto.

Lever 9 is replaced by a modified lever 587 piv-
otally mounted to g fixed point at 58’ and inter-
connected by servo mechanism 58 to the control
handle 29’.

Intermediate point 56’ and weight 57, g, bracket
81 on lever 51 is pivotally connected to g collar
82 slidable on rog 16. 'The relation of parts is so
chosen that, in the extended ‘position of rod 78§,
lever 20’ will remain ineffective to operate valve
45 throughout the entire operating range of the
control lever: and in the retracted position of
rod 18, stop 14 will remain engaged with collar
82 in every position of comntrol handle 24 except
the maximum pressing position.

Operation -of Piston 15 is under the conjoing
control of a push ‘button 8% on the eng of lever
20’ and hydraulie control valve 25°. This valve
is modified from valve 25 so that when valve 25’
closes under -its spring loading, it closes a switch
83. "Push button 86 has a first brideing membper
84 ‘arranged, when the push ‘button is depressed,
to momentarily cloge contacts 85 to connect sole-
noid 78 across g ‘suitable source of voltage 8§.
The push button has & second bridging member 87
which normally engages contacts 88 connected, in

13, movement
sufficient up-
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the steam-hydraulic press is in -operation. To
re-position the ram at any position of control
handle 20, the operator merely depresses button
80. This cuts the switch 83 out of circuit by open-
ing contacts 88, and energizes solenoid T8 through
closing of contacts 85. Solenoid 18 is interlocked
with solenoid 17 so that valve 13 is opened to
pressure and valve 12 is opened to exhaust. The
valves remain in such position until the next op-
eration of solenoid 17. This retracts piston 15
jnto cylinder 10 so that stop 14 engages collar
§2 and stem 5f’ of valve piston 45 is effectively
connected for operation by control handle 26°.
When the ram I5 has been lowered on to the
workpiece and the hydraulic system has been
filled, hydraulic control valve 2%’ closes in the
salme manner as previously. This closing of valve
25’ closes switch 83 which completes the energiz-
ing circuit for solenoid 1T1. Solenoid 11 inter-
locked with solenoid 18 now opens valve 12 to
pressure and opens valve 13 to exhaust to extend
yod 78. The piston valve 45 is thus effectively
disconnected from control handle 20° so that ram
{5 is in the normal power stroke operating posi-
tion.

Thus, the press operation is greatly speeded up
as there is no necessity for moving handle 29’
completely through the ram positioning range in
order to re-position the ram starting point. The
ram starting point may be re-positioned at any
point in the range of operation of handle 28, ex-
cept in the maximum DPress position. Further-
more, No unnecessary lifting of the ram results,
ag is the case with the arrangement shown in
Figs. 1 through 5.

While a specific embodiment of the invention
has been shown and described in detail to illus-
trate the application of the invention principles,
it will be understood that the invention may be
embodied otherwise without departing from such
principles.

What is claimed is:

1. A control for a steam-hydraulic press of the
type comprising a vertically movable pressing
ram, a hydraulic actuator operable to move said
ram in the pressing direction, piston means con-
nected to said ram and operating in eylinders
connectible to a source of elastic fluld under
pressure, said piston means being operable to re-
tract said ram and control its position for the
start of the pressure stroke, a hydraulic fluid
control valve controlling flow of hydraulic fluid
under pressure to and from said actuator, a pis-
ton valve controlling admission to and exhaust
from said cylinders, and an operator’s control
handle operatively interconnected with said con-
trol valve and movable through a pressing range
and a ram positioning range, said handle hav-
ing a “press” position in the pressing range in
which said control valve is operable to admit
hydraulic fluid under pressure to said actuator,
and a “lift” position in the pressing range in
which said control valve is operable to exhaust
hydraulic fluid from said actuator; said control
comprising a longitudinally extendable and re-
tractable stem connected to said piston valve; &
stop on the outer end of said stem; a slider mov-
able along said stem by said handle during move-
ment of the latter in either range; said stop
peing beyond the path of movement of said slider
when said stem is extended and engageable by
said slider to move said stem outwardly when
said stem is retracted; said piston valve, in its
innermost position, connecting the undersides of
the piston means to pressure-and the upper sides
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8.

to exhaust whereby said piston means will lift
said ram when the control handle is in the “lfy”
position; said piston valve, when moved oub-
wardly, interconnecting the spaces above and he-
neath said piston means to equalize the pressures
thereon to provide for lowering of said ram by
gravity; mechanism selectively operable to €x-
tend and retract said stem; and a control ele-
ment on said handle selectively operable fo con-
dition said mechanism to fully retract said stem
to engage said stop with said slider.

2. A control for a steam-hydraulic press of the
type comprising a vertically movable pressing
ram, a hydraulic actuator operable to move said
ram in the pressing direction, piston means con-
nected to said ram and operating in cylinders
connectible to a source of elastic fluid under
pressure, said piston means being operable to re-
tract said ram and control its position for the
start of the pressure stroke, a hydraulic fluid
control valve controlling flow of hydraulic fluid
under pressure to and from said actuator, a pis-
ton valve controlling admission to and exhaust
from said cylinders, and an operator’s control
handle operatively interconnected with said con-
trol valve and movable through a pressing range
and a ram positioning range, said handle hav-
ing a “press” position in the pressing range in
which said control valve is operable to admit
hydraulic fluid under pressure to said actuator,
and a “lift” position in the pressing range in
which said control valve is operable to exhaust
hydraulic fluid from said actuator; said control
comprising a longitudinally extendable and re-

5 tractable stem connected to said piston valve; a

stop on the outer end of said stem; a slider mov-
able along said stem by said handle during move-
ment of the latter in either range; said stop
being beyond the path of movement of said slider
when said stem is extended and engageable by
said slider to move said stem outwardly when
said stem is retracted; said piston valve, in its
innermost position, connecting the undersides of
the piston means to pressure and the upper sides
to exhaust whereby said piston means will lift
said ram when the control handle is in the “lift”
position; sald piston valve, when moved out-
wardly, interconnecting the spaces above and be-
neath said piston means to equalize the pressures
thereon to provide for lowering of said ram by
gravity; mechanism selectively operable to ex-~
tend and retract said stem; a control element
on said handle selectively operable in any posi-
tion of said handle to condition said mechanism
to fully retract said stem to engage said stop
with said slider; and means operable by said con-
trol valve, responsive to movement of the control
handle to the “press” position, to condition said
mechanism to fully extend said stem.

3. A control for a steam-hydraulic press of the
type comprising a vertically movable pressing
ram, a hydraulic actuator operable to move said
ram in the pressing direction, piston means con-
nected to said ram and operating in cylinders con-
nectible to a source of elastic fluid under pressure,
said piston means being operable to retract said
ram and control its position for the start of the
pressure stroke, a hydraulic fluid control valve
controlling flow of hydraulic fluid under pressure
to and from said actuator, a piston valve con-
trolling admission to and exhaust from said cyl-
inders, and an operator’s control handle oper-
atively interconnected with said control valve
and movable through a pressing range and a ram
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positioning range,-said

tended ang engageable by said-slider 0 move

said stem outwardly when said: stem is retracted;

said piston valve, in its: innermost -Position, con-
necting the undersides - of - the - piston -means: to

outwardly,. interconnect-

anism selectively operable to-extengd and: retract :

said stem; a control: element-on said handle se-
lectively operable in ‘any-position of gaig ‘handle
to condition said mechanism to fully retract saig
stem to engage said stop with said slider; means
operable by :said control - valve, responsive to
movement of the control handle to the “press”
position, to condition - saidq ‘mechanism to fully
extend said stem; ‘and:an interlock device oper-
able conjointly with said contro] element to ren-
der said last-named means ineffective.

4. A control for:g, steam'—‘hydraulic»press of the
type comprising ' g ‘vertically :movable bressing
Tam, a hydraulicactuagor operable to miove said
ram in the pressing 'direction, piston ‘means ¢on-
nected to said. ram and:operating  in. cylinders
conneetible to a source of elastic fluid undey pres-

range in which-said con-
trol valve is operable to -adinit hydrailic fluid
under pressure to ‘said actuator, ‘and-a “1ift” posi-
tion in the bressing range in which- said control
valve is operable to ‘exhaust hydraulic fluid from
said actuator; said contr‘ol'comprising a cylinder

means will lift said ram when the contro] handle
is in the “lift” Position; .said piston valve, when
moved outwardly, Interconnecting  the spaces
above and beneath said piston means to equalize
the pressures thereon to Provide for lowering. of
said ram.by.gravity; and.a. control elemeént on
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“piston and stem
~slider.

‘which said control valve is operabie to admit

‘comprising s cylinder

10

=8aid handle selectively operable to-admit pressure

fluiq. to-said valve-cylinder to retract said valve
to::engage -said stop with. said

5. -A-control for:a steam-hydraulic: press of the
type comprising a -vertically movable pressing

‘ram, ‘g -hydraulic ‘actuator operable to-move said
‘ram in. the pressing direction, biston means con-

nected to said ram and operating in cylinders

-connectible ‘to-a source of elastic fluid under

“handle ‘operatively interconnected with said con-
-trol-valve -angd movable through a bressing range
-and-a ram- positioning range, said handle hay-

ng a “press” position in the bressing range in
hy-
under pressure to said actuator, and
a “lift” position in the pressing range in which
said - control valve -is operable o exhaust . hy-
draulic fluid from -saidq actuator; said control
connected to said piston
valve; g piston operable in said cylinder and hav-
ing a stem brojecting therebeyond; a stop on the

will lift said
ram when the control handle is in the “lift” po-
sition; saig biston valve, when moved outwardly,
interconnecting‘ the spaces above and beneath
said piston means to-equalize the pressures there-
on to provide for lowering of said ram by gravity;
a control -element ‘on:said handle
erable to admit pressure. fluid to said valve ¢yl-
inder to-retract said valve piston and stem to

Tange in which saig
control valve is operable to admit hydraulic fluig
under pressure to sald-actuator, and g “lift” posi-
tion in the 'Dressing range in which said. control
valve is'operable to ‘exhaust hydraulic fiyig from
said actuator;-said contror comprising 4 cylirider
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connected to said piston valve; a piston operable
in said cylinder and having a stem projecting
therebeyond; a stop on the outer end of said
stem; a slider movable along said stem by said
handle during movement of the latter in either
range; said stop being beyond the path of move-
ment of said slider when said stem is extended
and engageable by said slider to move said stem
outwardly when said stem is retracted; said
piston valve, in its innermost position, connect-
ing the undersides of the piston means to pres-
sure and the upper sides to exhaust whereby said
piston means will 1ift said ram when the control
handle is in the “lift” position; said piston valve,
when moved outwardly, interconnecting the
spaces above and beneath said piston means to
equalize the pressures thereon to provide for
lowering of said ram by gravity; a control ele-
ment on said handle selectively operable to ad-
mit pressure fluid to said valve cylinder to re-
tract said valve piston and stem to engage said
stop with said slider; means operable by said
control valve, responsive to movement of the
control handle to the “press” position, to admit
pressure fluid to said valve cylinder to fully ex-
tend said valve piston and stem; and an inter-
lock device operable conjointly with said control
element to render said last-named means in-
effective.

7. A control as claimed in claim 6 in which
the admission of fluid to said valve cylinder is
controlled by a pair of interlocked solenoid valves,
said control element is a push button controlling
energization of one solenoid valve, said last-
named means is a switch controlling energiza-
tion of the other solenoid valve, and said inter-~
lock device is a circuit closure of said push but-
ton in series with said switch and the source of
elective potential.

8. In a steam-hydraulic press of the type com-
prising a hydraulically actuated vertically mov-
able pressing ram, a control valve controlling ap-
plication of hydraulic pressure to said ram, piston
means connected to said ram and operating in
cylinders connectible to a source of elastic fluid
under pressure, said piston means being operable
to retract said ram and control its position for
the start of the pressure stroke, a piston valve
controlling application of pressure to said piston

means and having a retracted position applying .

pressure beneath said piston means and an ex-
tended position equalizing pressure above and
beneath said piston means, and means, including
an operator’s control handle movable through a
pressing range and a ram positioning range; a
yam retracting and positioning control compris-
ing, in combination, a longitudinally extendable
and retractable stem connected to said piston
valve; a stop on the outer end of said stem; a
slider movable along said stem by said handle
during movement of the latter in either range;
said stop being beyond the path of movement of
said slider when said stem is extended and en-
gageable by said slider to move said stem out-
wardly when said stem is retracted; mechanism
selectively operable to extend and retract said
stem; and a control element on said handle se-
lectively operable to condition said mechanism to
fully retract said stem to engage said stop with
said slider.

9. In a steam-hydraulic press of the type com-
prising a hydraulically actuated vertically mov-
able pressing ram, & control valve controlling
application of hydraulic pressure to said ram,
piston means connected to said ram and op-
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erating in cylinders connectible to a source of
elastic fluid under pressure, said piston means
being operable to retract said ram and control
its position for the start of the pressure stroke,
a piston valve controlling application of pressure
to said piston means and having a retracted
position applying pressure peneath said piston
mesans and an extended position equalizing pres-
sure above and beneath said piston means, and
means, including an operator’s control handle
movable through a pressing range having a
“press” position and a ram positioning range; a
ram retracting and positioning control compris-
ing, in combination, a longitudinally extendable
and retractable stem connected to said piston
valve; a stop on the outer end of said stem; a
slider movable along said stem by said handle
during movement of the latter in either range;
said stop being beyond the path of movement of
said slider when said stem is extended and en-
gageable by said slider to move said stem out-
wardly when said stem is retracted; mechanism
selectively operable to extend and retract said
stem; a control element on said handle selectively
operable in any position of said handle to con-
dition said mechanism to fully retract said stem
to engage said stop with said slider; and means
operable by said control valve, responsive to
movement of the control handle to the “press”
position, to condition said mechanism to fully
extend said stem.

10. In a steam-hydraulic press of the type com-
prising a hydraulically actuated vertically mov-
able pressing ram, a control valve controlling

5 application of hydraulic pressure to said ram,

piston means connected to said ram and op-
erating in cylinders connectible to a source of
elastic fluid under pressure, said piston means:
being operable to retract said ram and control
its position for the start of the pressure stroke,
a piston valve controlling application of pressure:
to said piston means and having a retracted
position applying pressure beneath said piston
means and an extended position equalizing pres-
sure above and beneath said piston means, and:
means, including an operator’s control handle
movable through a pressing range having a
“press” position and a ram positioning range; &
ram retracting and positioning control compris-
ing, in combination, a longitudinally extendable
and retractable stem connected to said piston
valve; a stop on the outer end of said stem; a
slider movable along said stem by said handle
during movement of the latter in either range;
said stop being beyond the path of movement of
said slider to move said stem outwardly when
said stem is retracted; mechanism selectively
operable to extend and retract said stem; & con-
trol element on said handle selectively operable
in any position of said handle to condition said
mechanism to fully retract said stem to engage
said stop with said slider; means operable by
said control valve, responsive to movement of
the control handle to the “press” position, to con-
dition said mechanism to fully extend said stem;
and an interlock device operable conjointly with
said control element to render said last-named
means ineffective.

LOUIS E. FRANCESCHINA, Jr.
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