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"THis ‘invention rélates o ‘hyliraulic presses of
t'he'-‘type!errrpmying?twosslidesfarrangeli:asmn;in-
ner -or *work-performiing :slide gnd an ‘outer .or
work-holding :§lide, “hydraulic fluid pressure 0p-
ersted 'means ‘actudting ithe -slides in ‘the work-
ing ‘dirvection, ‘the work-holding :slitle -beéing sup-
ported by the work-performing slitie ito move
therewith :and dlso relatively ‘thereto, means ‘he-
ing 'provided ‘te provide = ‘lag between sthe en-
gagemernt of :the ‘work by sthe 'work-holding: rslide
and ‘the -effective engagemerit  df thie swork-per-
formiirig sslide “with the work, -the ‘work<holding
slidebeing lifted away ‘from the work by wreason
of “the ‘retraction -of the work-performing -slide.

iAccording to ‘the:present dinvention a fpress of
the:aforesaid type is characterised by the-combi-
nation “with the -work-holding slide -of hydrau-

2

" gtroke “fluid ‘pressure in ‘the -work-holding cylin-

b 11)

)¢

licglly. operated pressire applying means adapted

to-apply & predetermined ‘work-holding:pressure
tothe work-holding sliderand of:means respond-
ing :to ‘the -aforesaid -predetermined -pressure > 10
isolate the said hydraulically :operated :pressure
applying ‘means : from -the :source -of fluid pres-
sure when a ‘predetermined -work-holding ipres-
sure ‘s ‘reavhed, sand :also -of :adjustable fluid
pressure means yieldingly .opposing said isolat-
ifg operation ;and :adapted ‘to maintain .sald
predetermined pressure constant over the whole
of ‘the ‘work-~holdine phase «if sthe working -eycle.

“Jn an -erdbodiment :of :the -invention €ach -ac~
cumutator -consists of an-air <chamber: sepa.rated
by a diaphragm :from -a -low :pressure cylinder
accommodsting :a spring loaded pls’con\engaged
by ‘a-high pressure piston -valve.operating.in.op-
position -to the -said spring \means -and -the air
cushion, .said :piston valve .operating .across .a
supply .eanduit to -the work-holding .cylinders
and -being adapted to be.actuated by Aluid .pres-
sure :from these -work-holding - cylinders when .if
exceeds a predetermined -amount -so as fo act
upon :the -spring Joaded :piston .to displace . the
fluid in the said low .pressure cylinder.into .the
air receiver,-this displacement of the. .said piston
valve being.adapted to expose a previously open
shiit-off valve against the .influence of ‘spring
means to fluid pressure so.as to move the shut-
off valve .to ‘the .closed position.and isolate the
work-holding c¢ylinders from the source of sup-
ply of fuid pressure, and further nieans “being
prowded whereby -at “the ‘con¢lusion ¢f the draw
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dersisvented off‘to:produee aspressure difference
to -effect -opening -of the -said -shut-off valve ‘to
provide -afree‘flow from ‘the:work-holding cylin-
ders to main supply tank.

Tn order ‘that ‘the *invention ‘may ‘be -clearly
understood «and readily ‘earried into effeét ‘draw-
ings are :appended ‘hereto illustrating :an -em-
bediment ‘thereof, -and ‘wherein,

Figure 14s a How «¢ircuit -diagram of ‘the’ hy-
draulicpress: ‘in:the “raised ‘position of ‘the-slides.

igure 2 s va view :Sindilar to Figure 1 “butb
showingtthe position<of fhe vdlverand other parts
wherein ‘the sslides “have "been nmoved downward-
Iyito'the:position whereithe:blarikhdlder: or:clamp
slifte is cortacting dhewerk.

Pigure 3-is aiew similar toFigure: Zlbut ‘Show-
ing sthe ‘draw sslide =gt the -end -of ‘the drawing
stroke.

‘Pigure4 s view gimilar-toFigures i, 2 and:3
bt -showing ‘the ‘main «valve :shifted ‘to -elevate
the slidtes and ~111ustra,t1ng ithe slides as ‘they -are
moving ° upward}y -gway Trom the ‘work.

Pigure b is = sedtional €levdtion df one-af ‘the
dir ‘accumuldtors $howing ‘the “parts ‘thereof he-
fore‘pressure-is-exerted ‘'on‘the Hlankholder-slide.

Pigure’siis-a: view shmilarito Figure 5'bit show-
ing “theposition ‘of “the -parts-of ‘the-accumulator
when ‘pressure ‘s 'bemg gpplied ‘fo ‘the blank-
holder «slide.

- \Figure "7 s “a -diagrammatic view -of ‘the -ar-
rangement of ports and passages in-a ¢heck-and
holding *valve -of *the -appardtus. In-the various
figures-ofthe drawing ‘the notation I -adjacent

-4-conduit’line“indiestes that ﬁhe line is: connected

to-thefiuid tank.

Referring to'the drawings, the iinner- o1 WOork=
performing =stide i, dlittes within the -outer -or
work-holding ‘slde ’2 -and the ‘lag or lest mo-
tion *which “ensures ‘thdt ‘e work-holding :slide
will ‘engage “fhe “work “in ‘advanee « -of 'the swork-
performing slide -can “he - ‘¢btained by providing
flanges 38 -on  the -outer ‘silide -overhanging ~the
work-pefformmg -glide wheréby tire “work=-hold-
ing *§lide ~will “be -carried ‘upwardly “by tthe work-
perfornding -slide -and: permitted to move down-
wardly 4n-ativance® ‘thereof.

“The -otter -or - work<holding -slide - .carries ‘two
pairs-or-¢ther :suitable ‘nuniber and*symmetncal
arrangement of ‘upstanding - pistons 4 :slidable’in
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fixed vertical work-holding cylinders 5, and dis-
posed along the vertical axis of the press is a
ram §, or humber of rams disposed symmetrically
with respect t{o said vertical axis, fixed to the
head of the work-performing slide and operating
within a fixed central cylinder 7 or number of
cylinders. - Assuming that there is only one
cylinder 7, its head has an inlet § connected by
a conduit § to the main pressure pump i§ via a
four~way valve i, the shuttle {la of which is
actuated alternately in opposite directions by a
pair of solenoids {1b, {lc remotely controlled.
The head of the cylinder 7 is also fitted with a
“pre-fill” valve {2 communicating with the in-

tericr of the cylinder and with an oil supply pipe -

from the cil tank, or with an oil reservoir 7’ sur-
rounding the cylinder 7. A conduit {3 which sup-
plies fluid pressure to open the pre-fill valve 12

of the cylinder 7 on the upstroke of the slides

leads from the pre-fill valve 12 to another part

[

29

of the said four-way valve {1, this latter conduit

having a branch connection 13’ to a “holding”
check valve 1§ from which extends a conduit 18
connected by branch pipes 8, {7 to the lower
ends of two or other suitable number of “pull-
back” cylinders {8 the pistons {3 of which are
urged upwards when it is required to return the
inner or work-performing slide to the raised
position. The pistons {9 are connected to the
inner slide I.

The said conduit 13 extending from the pre-
fill valve {2 of the main cylinder has branches
13a to pre-fill valves 20 of the work-holding cyl-
inders §, these latter pre-fill valves communicat-
ing with the main supply tank 21, and heads of
the cylinders 5 communicating via lines 22 to the
valve housings 23 surmounting low pressure cyl-
inder heads 24 of air pressure accumulators 25.
Each low pressure cylinder head.24 has its in-
terior isolated from the appropriate air chamber
25 by a diaphragm 2% (see Figures 5 and 6) in a
diaphragm chamber 271. A spring 28 urges a
piston 29 upwardly within such cylinder to yield-
ingly oppose downward forcing of a piston valve
30 in a bore 30’ in the valve housing 24. 'This
piston valve 38 controls the supply of fluid pres-
sure to the work-holding cylinders 5. The driv-
ing connection from the pump supply- 10 to the
work-holding cylinders § via the appropriate
parts of the valve housings 24 containing the
piston valves 30 is effected by branches 31 taken
off the conduit 9 via a branch 32, through check
valve 34’, and branch 32a containing a check
valve 32’ having a decompression orifice, the
conduit 9 being that connecting. the aforesaid
four-way valve {1 to the pressure inlet of the
main cylinder 7.

Each pre-fill check valve 12; 20 may be of any
desired construction but preferably comprises a
piston valve element maintained in closed posi-
tion by a coiled compression spring operating on
the rod of a poppet valve and urged to open po-
sition against spring action by a fluid pressure
actuated piston at the end of the rod remote from
the valve, this fluid pressure being obtained from
the conduit I8 leading from the aforesaid four-
way valve and branches 13a therefrom: - These
pre-fill check valves 20 are opened by fluid pres-
sure only when the ram 6 operating .the inner
slide 1 is being urged upwards. On the down-
ward stroke, by reason of the connection of the
pre-fill check valves 20 with'the main fank 21, a
pre-filling operation is obtained by reason of the
suction generated inside the cylinders during the
initial or idle pressure stage until the main pres-
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4
sure takes charge for driving the pistons 4 of the
work-holding cylinders 5.

Pilot pressure for actuating the valve I is ob-
tained from a pilot pump 33 which may be driven
off the motor 35 driving the main pump {0, suit-
able filtering means 36 and cooling means 37 be-
ing provided in association with these pumps,
and a relief valve 38 being provided in the sup-
ply conduit from the pump to the four-way valve.

The aforesaid air accumulators 25 with their
associated hydraulic fluid low pressure cylinders
24 and valve housings 23 accommedating the
aforesaid piston valves 30 comprise units each

. of which acts as a work-holder pressure accumu-
“lator through which fluid passes to the work-
-holding cylinders 5 and which stop the flow of

fluid thereto when a predetermined pressure is
reached as well as maintain that pressure. Each

‘air - chamber 25 has a connection 39 from its
‘lower end to an air pressure and tonnage gauge
- 40, a blow-off valve 41 and air pressure regulator

42, its upper end being in communication with
the diaphragm chamber 27 having the integral
upstanding cylinder comprising the said low pres-
sure cylinder 24, the chamber 27 being perforated
as at 21’ where it forms the lower wall of the
cylinder 24 :and securing in position the dia-
phragm 25 which at the appropriate time yields
to permit oil from the low pressure cylinder 24
to -enter the chamber 27. The connection 22a¢
to each line 22 is taken off the upper enlarged
end of the bore 30’.

It will be appreciated from the foregoing that
the valve housing 23 has a high pressure cylinder,
i. e. the bore 3§’ containing the piston valve 30
which. is co-axial with the low pressure cylinder.
Hence, when the predetermined fluid pressure in
each cylinder 5 is reached, as determined by the
setting of the respective air pressure regulators
42 the fluid pressure reaction from each work-
holding :cylinder § becomes substantially wholly
effective upon the piston valves 38 through line
22, and when the work holding stage has heen
reached the piston valves 36 will be urged down-
wards to the position shown in Figure 6 against
the inflience of the air accumulators 25 and
springs 28. When this ocecurs communication.
will be established between the fluid pressure in
bore-30’ and passage 30b through bore 30« where-

. upon cut-off valves 44 loaded to a predetermined

extent by springs 44a, are urged upwardly to the
closed position:.of Figure 6 each across ah asso-
ciated inlet 31a receiving the appropriate line 31.
The work-holder relief and decompression valve

_ 45 normally remains closed and, when closed,

the pressure of fluid in line 60 and its connecting
lines 49 will maintain the check valves %0 in
closed position, thereby enabling fluid pressure
in passage 30b to close vaive 44, Thus, flow of

- fluid through lines 31 will be stopped and pres-

sure ‘within the accumulator will be equalized
to maintain the holding pressure in the blank
holder cylinders 5, and the fluid within the accu-
mulator will, in effect, have been isolated from:
the source of fluid supply.

Each valve housing 23 has an outlet 33d to the
tank contrelled by the check valve 58.

The holding check valve 14 (see Figures 3 and
7) is connected by the lines 15 and 16 to the
pull back cylinders {8 via a bore (8¢. This valve
{4 is also connected to the line 13’ via a
bore 18b in which seats a spring loaded valve
140 having a transverse bore 148’ communicating
via a bore 140a with the branch 13’ when valve
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-1 is in:its:raised position. -Valve 141 ‘hassa:bore
{41 communicating with-a zelief valve 4z -act-
:ing-to «close-off .anoutlet bore -A3a receiving the
line-43 leading :to “the -work-holding: ,cylinders .5
wvin +he four-way valve:and:condnit: 34 as :afore-
said, The bare {4ta-of the valve k41 ds:continued
rightthrough the valve So that:when = sshuttle
yalve 12 operated :frem tthe ssolenoid 44" closes
by the-action-of itsigpring 442q fluid from een-
duib 15 will pass through-walve i#4.1-fothe space
thereabove-and,-because of the larger area, pres-
.sure - will be created-tosseat:thevalve: 14l -When
the :solenoid -is -energised +to muove ‘valve 42
deswnwardly -communication :will e westablished
‘between -the space abeve valve &l and passage
-£3¢ 10 :release -the :hydraulic pressure hove $he

Falve-H backte thebranch (37,

-The woperation of the-press is-as follows:

Referring initially-to-Figure 1 :0f the drawings,
the-slides-are shownin elevatet-position-and at
rest. Inthispoesition the fluid:in pull<back: cylin-
ders. 18-will;hold-the:slides-elevated and-the fiuid
in hold-down cylinders-5 swill-have become sub-
stantially exhausted. The -shuttle:piston i of

thefour-way valve f1-will-be’in-its meutral posi- .2

tion-as-shown. The-shuftle tte eontains there-
in-an.elongated “bore :f kd -having :an opening -at
one sidesthereof -communicating-with conduit 10a
leading from thepumprand:-has-other ‘openings-at
each -end ~thereof communicating by »means :of
passages: | te-and L7 in the valve body with-con-
dutt -(Hg which -extends=to ‘the :fiuid tank. The
pump -0 pumps :hydraulic finid ;from tank T
through:eonduit 8b:and:through:line t0a-to:the
valve (. It -will e sevident, therefore, that in
the position of ;the :parts:and the:shuttie:in -the
valve:l (*in Figure 1-fnid will:berpumped fromthe
tank to-the valve through bore :l4d and:through
the-passages :Me-and: 47 4o the conduit #1g and
back:to- the-tank. : o ) )
Whensit :is desired to place ;the:press:in :oper-
ation :and :to ‘lower  the rslides, ssélenoid ‘I tb will
be-energizefl to-move:the-shuttle toward the Teft
as:it-appears in Figure 2:0f the drawingsmand sole-~
noid 4’ of valve ¥ will:also:be energizetl:to-force
shuttle valve -2 downwardly -so that-communi-
cation-will be estdblished ibetween ithe ‘passages
above :and below walve member 141 -thereby re-
leasing the pressureidbove-valve member -F41 :and
permitting it tosbewunseated. sAtthis moment:the
weight f the :slides «connected o the pull-back
cylinders 18 through the piston rods ik9:=will .cause
the:slides tp e lowered duetto the:release -af "the
pressure ontire fluid within the pull-back cylin-
dets. - ~The pressure s released 'hecaiise of - the
operation :of  valve 4 :permitting -a free fow of
the fluid-out-of:pull<back.cylinders -i8-through the
conduits:tszand 471 through:conduit :15-to-valve:id.
Referring now for:a-moment to Figure 7, thefluid
entering-eonduit«p will:passthrough the passages
140’ -and -upwardly -through -the ‘bore f40a. -Ab
this -time, ‘the -solenoid 14" .isrenergized so that
the shuttlevalve H2:is:in.its lowermeost-position,
establishing -communication -between -the =area
above walve #4l -and .passageway -13c. 1Sinee
there-is no pressure .on,member-i4{ and thepres-
sure -below it:is;now-greater:than-the pressure on
the .top-of {galve .member -i & ;this valve member
will .become: unseated - -and permit the:free flowof
fluid through conduit :43'’ {0 conduit 43’ rout -of
the valve (4. : .
‘Referring back to :Figure 2-again sthe /arrows;
indicate passage of -fluid from 13 to the-connect-
. ing conduit i 3:and -upwardly -therethrough -into
valve 11. The ishuttle :kta -having heen :moved:
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6
toward the-left,-it will-be seen that -communica -
tion :will -he .established between conduit i3 and
passage | 1f :in the walve :body which will :carry
the ‘fAluid ‘baek 4o -the tank through conduit 'kig.

At the same -time-the pump 10.is forcing fluid
under pressure from the tank through - conduits
10b-and -18¢ into the valve-and: communication
with-conduit :10a is now established with conduit
9. :Some of the fluid, therefore, will :pass down-
wardly :into:cylinder 1 and some will-also-be by-
passed:fromconduit 9 through conduit 32 to un-
seat-cheek ‘valve 34" -whereupon the flow of fluid
will -continue -in sthe -direction -of the .arrows
through valve 32’ -and the variouslines 3f to the
inlet.31a:0f .each-accumulator.

‘Referring for.a.moment to Figure 5, it-will -be
seen -that the fluid flow-within-the -accumulator
from bore -3ia ‘therein will be upwardly around
valve -meraber -84 -and-valve member 38 -through
passage 22¢ and -into line.22 -connected ‘to :the
head -of -each .of hold-down -cylinders-5.

sSince-the movement downwardly of the various
pistons# and-the ram -6 is:relatively fast-in their
initial stages -the :fluid *being pumped into the
cylinders & and ‘the cylinder 7 -cannot be -relied
upon to -force the pistons:and ram downwardly.
The initial downward movement is-due to-the re-
lease-of the fluid locked inthepull-back cylinders
I8 and ‘the -suction -created by -the downward
movement of pistens-4-and:ram § will-be sufficient
to ‘open -the -pre-fill valves 28 and 12 "thus per-
mitting -additional fluid -from the tank to enter
the-respective cylinders.

“This downward movement continues until just

before -the -clamp-or blank holder slide reaches

the blank whereupon-the solenoid 14’ in-valve 14
igde-energized-allowing spring 42¢ to move the
shuttle 442 upwardly .and :stop further dree flow
of -fluid therethrough. At this point fluid Jfrom
the pull<back :cylinders -#8 through lines 16 and
I T-to-the .conduit:15:will flow -at:a-slower rate and
will :pass upwardly-through the passage Fifa in
valve -member ‘441. :Since -the -fluid therein will
be 4rapped, a ‘sufficient pressure will be “built
up.due to thelargerareaat thefop of valve mem-
ber 141 o -seat this valve whereupon -communi-
cation will ‘be-established between the branch of
the -passage 141a ‘to -the check valve -14a: This
will rcause :a -slowing «down :of -the -blank holder
slide .although .t -will not .stop moving -entirely
because fluid from the pumpis still-being passed

-through the -aceumulators into the -hold-down

cylinders.5. Movement of the blank holder slide
will,.therefore, eontinue-untilthe blank is reached
whereupon continued flow-of fluid into the hold-
down cylinders § will build up -pressure. )
_Since the-clamp slide and draw slide connected
with pistons 19 will still. move.downwardly but at
a slower rate and the-flow of fluid from the pull-
back cylinders-18 through -conduits 46, 47, and

- 15 4s.blocked.by -the seating. of valve-meraber 441,

a pressure -will.be built -up within valve 14 until
the .pressure:of .the spring which normaily- closes
check valve .l4¢ has .-been .cvercome. .At this
point.the flow:of fluid will then be through-valve
14 outwardly through :conduit -43 .and back :to
valve 4: -as .indicated by the .arrow .in Figure 2
adjacent -the:.conduit 43.

It will also be seen-that when the -shuttle iia
is'in‘the.position shown .in Figure 2-the .conduits
43 :and 34 will be .in communication -whereupon
the -flow .of fluid from valve {4 .will ‘e .carried
through eonduit 34-and past.-the.open.check valve-
34’ -to-conduit 31-.and-thenee to the various.ae-
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This condition just described prevails after
the blank holder slide is in clamping position
whereupon pressure in the hold-down cylinders
5 will continue to increase. Since the fluid from
pull-back cylinders 18 passing through the con-
duits 43 and 34 joins with the fluid being pumped
through conduit 9 and some of which also is con-
veyed to conduit 32 and thence to line 31, it will
be clear that this fluid from cylinders {8 will be
used to charge the hold-down cylinder 5 in the
clamping position of the blank holder slide. The
air pressure against the diaphragm 26 in each of
the accumulators may vary as between the in-
dividual accumulators or may be the same de-
pending upon the setting of the various valves 42.
The air pressure for each accumulator will be
predetermined and preset. As the pressure in
each hold-down cylinder 5 continues to build
up, a point will be reached where the pressure
therein will become equalized with the pressure
in the head of the accumulator associated there-
with. When this pressure reaches or exceeds the
air pressure within the accumulator, then the
shuttle valve 38 will be forced downwardly from
its position in Figure 5 to its position in Figure 6.
When this occurs the hydraulic fluid above valve
30 will pass through the bore 80¢ therein and into
bore 30b. Valve 56 will be normally maintained
in its closed position as shown in Figures 5 and 6
because of the connection of conduit 49 with valve
45 through line 60. Valve 45 being closed, the
fluid in line 49 will be maintained under pressure.
The continued building up of the pressure in bore
300 will thereupon elevate valve member 44

against the force of spring 44¢ from its position &

shown in Figure 5 to its position in Figure 6.
When the conditions of Figure 6. prevail the
flow of fluid through lines 3{ will be stopped be-
cause valve member 44 has closed the passage
thereof through bore 3{e. At this point the re-
quired clamping pressure will be exerted by the
blank holder slide against the blank. The draw
slide I, however, will continue to move downward-
ly to perform the drawing operation on the blank
and since the fluid being pumped from the tank
through valve #[ is prevented from being carried
any place else, it will pass downwardly through
conduit 8 and within cylinder T against the head
of ram 6. Sufficient pressure will have been built

up by this time to enable the draw slide to per- ;

‘form its drawing operation.

As soon as the drawing operation begins, the
solenoid {4’ of valve 14 will again be energized
to allow free flow of the additional fluid in pull-
back cylinders 18 through lines (6, 17, and {5
and through valve 14 back to the four-way valve
{{ to furnish additional fluid for pumping against
the head of ram 6 to insure a sufficient build-up
of pressure for performing the drawing operation.

_This condition prevails in Figure 3 at which time
the drawing operation is completed and the valve
14 is open for free flow of fluid therethrough.

At the end of the drawing operation, solenoid
14’ is again de-energized and the solenoid ii¢ is
energized to move the shuttle ti¢ of the four-way
valve {1 toward the right to the position shown in
Figure 4. The various arrows adjacent the re-
spective conduits in Figure 4 illustrate the fow of
fluid on the upstroke of the slides. It must be
remembered that the clamp slide must remain in
place in clamping position while the draw slide
is being elevated for stripping - purposes. The
pressure, therefore, remains in hold-down cylin-
ders § until just before the clamp slide is picked
up by the draw slide.
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Referring to Pigure 4, with the shuttle Ila in
the right-hand position all of the fluid pumped
from the tank and passing to valve il through
conduit 10a will pass out of valve (i through
conduit 13. Since conduit 13 is connected directly
with pre-fill valve {2 in the head of cylinder 1,
there will be sufficient pressure to open this valve
and allow the upwardly moving ram 6 to force
fluid from the cylinder outwardly through the
valve back into the tank.

Since valve 14 is now again de-energized and
the shuttle 142 is in its elevated position, the valve
member 141 will be seated so that the fluid pass-
ing through conduit i3 will also pass through
line 13’ into valve 14 and will unseat valve 140
against the pressure of its spring to establish
communication with the outlet 15 which conducts
the fluid through conduits 16 and 17 into the
bottom of the pull-back cylinder 18. This action
will cause the pistons 19 to rise carrying with
them the draw slide | and allowing fluid above
ram 6 to be discharged through the now open
pre-fill valve 12 into the tank.

This condition will prevail until just before the
draw slide reaches the flanges 3 on the clamp slide
to pick up the clamp slide and carry it upwardly.
Just before such position is reached a slow-down
of the draw slide is caused by opening valve .45.
Any suitable switch means can be arranged to
cause the operation of valve 45 at the proper time.
The valve 45 is operated by a solenoid, and suit-
able switches (not shown) are mounted on the
draw slide to.energize and deenergize the solenoid
to operate valve 45. The use of siich switches to
operate valves have not been shown herein since
they form no part of the present invention. As
soon as this occurs, fluid from line 49 will slowly
pass through valve 55 and line 60 and outwardly
through conduit 45¢ back to the tank. As soon
as this occurs the pressure of the fluid in passage
30c in the accumulators will move valve 50 up-
wardly due to the release of pressure thereabove
and permit some fluid to be carried back to the
tank through conduit 30d. This will also cause
a reduced flow of fluid through conduit (3’ be-
cause some of the fluid through conduit 13 will
now be free to pass through line 60 to valve 45
and outwardly through conduit 45¢. This re-
duced flow of fluid through line 13’ will obviously
cause a slow-down of the movement upwardly of
pistons 19 and, consequently, the draw slide con-
nected thereto.

This condition prevails only momentarily, how-
ever, whereupon after contact is made between
the draw slide and clamp slide flange 3, valve 45 is
again closed and the full force of the fluid through
line 13 will continue to elevate the pistons (9 of
the pull-back ecylinders and to maintain the
various pre-fill valves in open position. 'The re-
lease of the pressure within the accumulators
while valve 58 is open will be sufficient to cause
the air pressure to take over arid force valve mem-
ber 30 upwardly to the position shown in Figure
5. The release of pressure in bore 30b will, at the
same time, permit valve member 44 10 be lowered
and open the passage into conduit 31. There-
fore, as the draw slide and clamp slide both move
upwardly due to the pressure within pull-back
cylinders 18, any fuid ‘which’ does not pass
through the pre-fill valves 20 into the tank will
be caused to flow through conduits 22 from the
hold-down cylinders § through the accumulators
and outwardly through conduits 31 which will
Jjoin the flow of fluid in conduit 3’ to aid in the
continued elevation of the draw slide. - )
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fHis- condition will ¢ontinue® until' both slides
have reacHéd: thein uppermost: position:illustrated
in Pigure 1 whereupon the solenoids i1b and.il¢
will . be . deenergized and permit.the shuttle- |la
of valve .l to again assume its.neutral. position
through. the. force of the spring, located: at.one
énd’ thereof. to Hold the fluid. in. the lines:and
miaintain the lities elevated: while.the pump-eir-
ciilsites fuid to and from. the tank., ' .

Tt.mhay be advisable, if ‘desired, to-introduce-into
the $ystent a.small volume high.pressure pump; e
the. dischiarge of which is-connected to the com-
rhon fiiid’ pressuré line 31 feeding the variols
accumulators. If for any reason such as minute
leakage or expansion of the frame during the
draw phase of the stroke cycle the work-holding
capacity of the accumulators has been brema-
turely depleted, the pump (8¢ has the effect of
maintaining this pressure by pumping additional
fluid into the lines 3f. It is evident, therefore,
that the work-holding pressure can be main-
tained indefinitely and for purposes of die setting
it can be built up and maintained independently
of work-slide action.

From the foregoing description, it will be
evident that two particularly novel features have
been introduced into hydraulic presses by means
of the present invention. The first and perhaps
most important is the provision of the air pres-
sure accumulators which can be independently
regulated as to air pressure to thereupon cause
the blank holder slide to exert different pressures
at different points thereon against the blank by
merely turning the - regulator valve 42. This
feature eliminates the necessity of the operator
actuating the slide several times to determine
what pressure is being obtained. In the present
case the valve regulator is adjusted to the desired
and predetermined air pressure and this pressure
must be overcome by the hydraulic pressure be-
fore the blank holder slide will exert its clamping
action. Since these accumulafors are connected
in the line which leads from the source of fluid
supply to the hold-down cylinders, they allow the
predetermined pressure to be built up in the hold-
down cylinders and then stop any further flow of
fluid to those cylinders as long as the pressure is
maintained.

The other feature also of considerable im-
portance is that which utilizes the fluid from the
pull-back ecylinders to charge the hold-down
cylinders when the blank holder slide reaches
clamping position. This is accomplished as stated

above when the pressure in valve 14 is sufficient’

to unseat valve member {4a whereupon fluid from
the pull-back cylinders flows outwardly through
conduit 43 and line 34 and joins with the fluid in
line 31 being pumped thereto from conduit 9.

I claim:

1. A hydraulic press comprising a draw slide
for performing work on a blank, a clamp slide
for clamping the work in place while work is
performed thereon, fiuid operated drive means
to move said clamp slide to clamping position,
fluid operated pull-back means to move said slides
away from the blank, conduit means connected
with said pull-back means to discharge fluid
displaced therefrom by movement of the draw
slide toward the blank, a source.of fluid under
pressure, a conduit connecting said source with
said drive means for the clamp slide, a spring
loaded valve in said last named conduit, adjust-
able fluid pressure accumulator means connected
with said source and with said drive means to
maintain said clamp slide at a steady predeter-
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inec iYe agailist’ the blank, means' to stop
tempovra; ischarge'of fluid from;said pull-back
means ‘4t a’ predetermined position-of said- clamp’
slide hefore-it* reaches clamping’ position to ar-

rest movement thereof; yieldable' means operable

ntinued movement- of said draw’
slide’to release-and: dischiarge further' fluid- from
sgid-pull-back means-tosaid*accumulator means
until- the- pressure-in‘ said- drive-means- for the’
clamp-slide- reachies -a- predetermined amount,
and‘mesnsTesponsive to said predetermined pres-
sure to isolate said"diive-means from-said source;
whereby saidt predétermined pressure is main-
tained.

2. In a hydraulic press having a clamp slide
and a draw slide for performing work on a blank,
a plurality of hold-down cylinders, a fluid actu-
ated piston in each of said cylinders connected
to said clamp slide for moving said clamp slide
to clamping position, a fluid actuated ram. for
moving said draw slide to perform a drawing
operation, a plurality of pull-back cylinders, a
fluid actuated piston. in each of said pull-back
cylinders connected to said draw slide for moving
both of said slides in a direction away from the
blank, & source of hydraulic fluid under pressure,
an air controlled accumulator in the fluid line
connecting said source with each of said hold-
down cylinders, whereby fluid under  pressure
directed from said source to said hold-down
cylinders will pass through said accumulators,
means for regulating the air pressure in each of
said accumulators to a predetermined amount,
and means in each accumulator for stopping flow
of fluid to its associated hold-down cylinder when
the pressure therein reaches the predetermined
air pressure, whereby the pressure on the clamp
slide will be maintained.

3. In a hydraulic press having a clamp slide
and a draw slide for performing work on a blank,
a plurality of hold-down cylinders, a fluid actu-
ated piston in each of said cylinders connected
to. said clamp slide for moving said clamp slide
to clamping position, a fluid actuated ram for
moving said draw slide to perform a drawing
operation, a plurality of pull-back cylinders, a
filuid actuated piston in each of said pull-back:
cylinders connected to said draw slide for moving
both of said slides in a direction away from the
blank, a source of hydraulic fluid under pressure,
conduits connecting said source with said hold-
down cylinders and with said pull-back cylinders,
a valve in said conduits between sald source and
all of said ecylinders, and means including said
valve and conduits for charging said hold-down
cylinders with hydraulic fluid discharged from
said pull-back cylinders.

4. In a hydraulic press having a clamp slide
and a draw slide for performing work on a blank,
a plurality of hold-down cylinders, a fluid actu-
ated piston in each of said cylinders connected
to said clamp slide for moving said clamp slide to
clamping position, a fluid actuated ram for mov-
ing said draw slide to perform a drawing opera-
tion, a plurality of pull-back cylinders, a fluid
actuated. piston in each of said pull-back cylin-
ders connected to said draw slide for moving both
of said slides in a direction away from the blank, a
source of hydraulic fluid under pressure, conduits
connecting said source with said hold-down cyl-
inders and with said pull-back cylinders, a valve
inh said conduits between said source and all of
said cylinders, means including said valve and
conduits for charging said hold-down cylinders
with hydraulic fluid discharged from said pull-




2,842,028

1 § 12
back cylinders, an alr controlled accumulator in - References Cited in the file of this patent
the conduit between said source and each of said UNITED STATES PATENTS

hold-down cylinders, whereby fluid under pres-

sure directed from said source to said hold-down  Number __Name Date

! cylinders will pass through said accumulators, 5 2,242,209 D%nzl """""""""""" kMay 20, 1941

l means for regulating and establishing a prede- 2,244,420 - Dinzl ._._.__ S June 3, 1941
termined air pressure in each of said acecumula- 2,302,953 Pocock .. Nov. 24, 1942
tors, and means in each accumulator for stopping 2,350,884 Ernst ____________ June 6, 1944
flow of fluid to its associated hold~-down cylinder 2,354,003  Ernst et al. . July 18, 1944
when the fluid pressure therein reaches said pre- 10 g’ggg’g;g gg:’vizk etal . 3&:1%’ fg' igig
determined air pressure, whereby the clamp slide 2,390,359 Ernst - .. Dec. 4, 1945

ressure on the blank will be maintained. -
D O e T N VIS S I A AN, 2,448,327 Rodeebal .._______ Aug. 31, 1948




