11
—27
28

25

2,532,768
2 Sheets~Sheet 1
Fi=.4
7/
~ INVENTOR.
L A

F. HALWARD
PISTON LOCK

Dec. 5, 1950
Filed April 17, 1948



Dec. 5, 1950 . . F. HALWARD
PISTON LOCK
Filed April 17, 1948

2,532,768

2 Sheets-Sheet 2

&)

% %2 6a

N 229 2 ? ;
F9\;§\ / }7
: /7\..\1 —'. '( .

6 207 Wik
23NN MR ™26
3- v
/9
20
2 FI=0o

L6

3//5

/3

A

/4

‘O

INVENTOR.

.@é.:

ATTORNEYS




Patented Dec. 5, 1950

2,532,768

ENT OFFICE

2,532,768
PISTON LOCK:
Eolke-Halward, Detroit, Michi;.
Application-April 17, 1948 Serial No; 215672
T Claims: (CL 121403

l*i.f
This invention-:relatés-to-a:self-locking piston:
and-cylinders It can-be-used:in:different:forms:

of'mechanisms where-it i desirable-to-havera-

power~transmission -membér-move:-tora-definite;
positionrand then-dwell‘before the power: member:

retreats to- its-former-position:  For-instance:in-

power -presses,- particuldrly: sheetimetal :stand=
ard pressesy it"ig-usualito. have:either-a:crank:
press-or- @ togele- operatedipress. . The-ram:is
caused to move down to the.operating:position
either By a-erankiortogglearm::.

Th:di& casting: togglerarms aresused:forcausing:
tHe-die ssupports or-carriers tormeye tthe-digs: to=
getHerandiilock: them: together-inndie-casting:
Theé :pressure: of the metal inr the-diesmay-vary:

from ‘a- fTew-hundred:pounds!:for someymetal. ot

alloys-to:as muchias 25/000:pounds: . Irequires:a.
very-positive:1dck: andcanvery: secure: piece: ofi
mechanism-to holdi the.:dig~castsi- against:: this:
great pressure. . Anotherwey of: holding the dies
from separgting is-to use-hydraulic:pressure:on.a:
ram:to hold the:dies together;but.in-oxderdo hald:
the diessagainst;such ‘high: pressuresin:the.mold:
cavities: it is necessary-to-havesq piston-and.eylin-.

der-of. very considerablezcross-sectional.area:be=-

cause the-operating:fuid for:the:piston cannob
practically ‘be~at:- any ‘such: pressure per: sgUare:
inehras the-molten metakin.the-dies.. Withisuch.
an:arrangement: therevis: always:-the-chance the:
pressure-in: the-die cavities-and. the: area.of- the
dievcavities: will: resultsin. a total: pressure.that
may-exceed.the overall.pressure-ofithe-hydraulie:
fluid pressing the dies:together and:.the:-dies.will
blow apart and g bad aceident.occur: .

It.is.the.object. of-the.present invention.to pro- -3

vide -power . transmission..of the fliid. type which.
ig~self-locking .and.capablé of successfully resist=
ing:the:tremendous separating pressure-put on
die -casting..apparatus.  The. mechanism is:hy-
draulically operated.and. comprises specifically a
self-locking - hydraulically. operated piston... It'is
particularly useful.in.die.casting. operations,. but
obviously:has -a.greater: field of. usefiilness.. Tt
can be:used. whereby an.application of “power is

required: and..at the .same time.ldcking of ‘the 4

power driven member.:.
Referring to the drawings.:
Figure-1 is-a.vertical.section partly in:elevation.

showing the cylinder. and. the:self<locking, piston;:

therseetional part is.taken.on line. B—BTof Fig-
ure 2... .
Figure.2.is.a.plan.view of the:piston.with the
right»half. of .the. view.showing.the. top. section
of the: piston.removed.and. part: shownd

1 in:sections.
- Figure=3.is.a.section..on the.line 3-—3.0of Fig: -
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5t hydraulic:line.. .
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ure=27showing -additionally: the-side walls-of:the:
cylinder:» ‘
‘E’ig"ulje" 4 shows the-apparatus partly in-seetion.
Wxthffthé?: hydraulic:valve thrown:to 1ift the-pis

Pigure+5 ds> assimilar-view showing thesvalve:
threwr: to.pushi:the piston downrand showing:the:
piston:Tocked inrthe-downward: position:

¢ designates .the: -cylihderin: which: g piston:
madeupzof rupper: seetion: 2and:lower: section 3
reciproeates:: . Thesetwo sectionsare secured:to=:
gether by serews 4 The lower-section-has g.re-
cessvorsguideway: 5-iny which:the locking slides: 6:
ando 6A slide: These+ slides:: have: their:- ends:
beveled off oxchamfered at 1. This chamfer is
asrelatiVelyz-small .angle soras:to heranr-angle-of:
repese: . In:othér words:- the -angle -isrsuch:-that:

any forcercoming -at:right anglesand acting:on:

the cslidescannot reverse-the meovement:iof-the:
slidés. . Thisranglé:ofirrepose  depends-.on: the
amountof the:fdrce,; the fiictionand: the:mature
of: thematerials, ebc:. Amangls of-approximately:
T%: oxslessa:willsusually “bésan: anglé:of irepose:
This! chamfered:surface:T is-arranged-to-wedge:

7 under-the -undercut: surface8 of the hardened:

ring;segments:d:whichharesecured fo the eylinder
by-screws:10.: Thexchamfer-on orangle ofirepose:
doegmobtextend:clsan to the-archedends L ofthe:

slides;:therve:is:a~-chamfer 12:to provide clearance:

onsthe ;ends:ofi thesedocking slidesor -wedges:so:
that.the two:chamfered-or beveledisurfaces-1 and:
8 of - theslides : and -segments:: may bers freely
ismmed:tegether-when thepower operates-to slide:
theleeking:slides.orwedges::

The:chamfered faces:of:the-blocks: 6.and--have.

awery:useful: functionvin increasing:the pressure:
that is-resisting .the -separation ofi.the:dies-ifithe:
piston. bloek:.is:used. on: a-die- casting. machine:x
Very:often-the-pressures-usediin-die~casting:ma=
chines:are relatively-very great.and.consequently:
it ds.neeessarys ta- opnese - these- pressures -by: a:

counter-pressure that is greater than the-pres-.

sure -tending:to. separate.the. dies:: . As-already
stated,.one way.of doing this is to provide.a pisw
ton. of-greater.. area:to.oppose the sepanation: of
the dies -which. are. of.much less.area,. but.this:

is.not. possible.where economy of-spaceiis-desirable-

or.wheredhe.pressurs:in:the-die. casting machine:
is..very .much.-greater .than. the. pressure-in..the.
Ifind. with the.machine that. is:
shawn in.the. drawings, that the pressure.of the

piston-.is .greatly multiplied. by .the. meehanical:

advantage-afforded by a.wedge. For.instance,:if

the pressure-in the hydraulie line be.1,000 1os:per::
$Q:: in.,.and. the areazqf the.piston:-head- be.12%:

i
li




1
i
\

2,532,768

3

sq. in., the normal pressure on the piston would
be approximately 12,566 1bs. But I find that with
my arrangement where the hydraulic pressure is
admitted behind the block 6 to drive the blocks
outwardly so that the tapered or chamfered edges

engage the chamfered faces of the blocks 9, the

pressure is greatly multiplied. For example, T
find that with a 5° angle of the faces of the

blocks, the mechanical advantage afforded at this -
angle would provide an additional pressure of ¢

57,150 Ibs. to the normal pressure of 12,566 lbs.,
making a total pressure of 69,716 lbs. resisting
the separation of the dies. With a 7° angle of
the faces of the blocks, the mechanical advan-
tage afforded would provide an additional pres-
sure of 40,721 1bs. to the normal pressure of
12,566 1bs. making a tofal pressure of 53,287 1bs.
resisting the separation of the dies.
angle of the faces of the blocks, the mechanical
advantage -afforded would provide an additional
pressure of 28,355 1bs. to the normal pressure of
12,566 1bs: making a total pressure of 40,921 Ibs.
resisting the separation of the dies.” With a 15°
angle of the faces of the blocks, the mechanical
advantage afforded would provide an additional
pressure of 18,560 1bs. to the normal pressure of
12,566 1bs., making a total pressure of 31,226 lbs.
resisting the separation of the dies.

The apparatus operates as follows: when the
slide’ valve I3 has the -valve operating lever 14
thrown to the right the pressure source pipe (5
is connected with the pipe 16 which connects with
the top of the cylinder. Piston 2 and 2 is caused
to move downwardly in the cylinder. This cylin-
der has locking annular recess 1T near the bot-
tom and in this is the hardened ring 9. Valve {8
is normally completely closed by spring 18 that
operates against o head 20 on the lower end of
valve stem 2i. This condition of valve {8 is
shown in Figure 1. When the lower head 20 of
the valve strikes the bottom of the cylinder as
shown -in Figure 5 valve 18 is pushed open and
passageway 22 is now open to the pressure fluid
above the piston. This passageway 22 leads to
the chamber 23 between the slides 6 and 6A, con~
sequently, the fluid pressure pushes these slides
apart as shown in Figure 5 with all the pressure
that is in the fluid line. This causes the cham-
fered surfaces 7 on the upper portions and at the
ends of the sliding blocks to wedge in contact
with the undercut angular surfaces 8 of the ring
segments and firmly lock the segments in place
and also lock the piston against any pressure
coming through the piston rod 24 reversing the
direction of the piston. With this piston rod 24
is connected with a movable d‘e holder or car-
rier even such great pressure as obtained in some
die casting operations will not and cannot re-
verse the movement of the piston. The piston is

firmly lo_cked and the dies are held firmly to-

vether

*."To reverse the movement of the piston and un-
lock the same it is only necessary to throw the
lever 14 to the left as shown in Figure 4, this con-

nects thn source of fluid pressure {6 to pipe 25.
Tbls estabhshes bressure in the clearance space
26. At the ends of the sliding locking blocks this
causes the blocks to retreat inwardly to the posi-
t1o'1 shown in Figure 4 at which point the cylin-
drical ends of each block has considerable clear-
ance with respect to the cylinder wall, further
movement of the slides together is blocked by the
head 27 of the valve 28 being jammed between the
two blocks at their-inner ends. ~ As shown in Fig-

With a 10° -
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ure 4 valve 28 is open and when the locking blocks
or slides are in their inner position. Passageway
29 guarded by valve 28 now registers with pas-
sageway 39 leading to the bottom of the piston
and the fluid pressure is now furnished to the
bottom of the piston and will lift the piston to
its uppermost position.

By having valve 28 the fluid pressure does not
reach passage 30 and the bottom of the cylinder
to lift the piston until the slides or blocks have
been completely withdrawn into the piston and
the piston is free to lift.

What I claim is:

1. A pressure fluid servo-motor having in com-
bination, a eylinder, a piston reciprocating in the
cylinder and means for locking the piston at one
end of its stroke comprising a pressure chamber
on the piston and a locking block forced out of
the piston by fluid pressure admitted to said
chamber into engagement with the wall struc-
ture of the cylinder when the piston has reached
the limit of its motion, 'a valve located in the
piston guarding a passageway into the piston and
to the chamber containing said block, the said
valve automatically tripped when the piston
reaches the limit of its movement to allow fluid
pressure to flow into the chamber to throw the
block out into engagement with the wall struc-
ture of the cylinder. :

2. A pressure fluid servo-motor having in com-
bination, g cylinder, a piston reciprocating in the
cylinder and means for locking the piston at one
end of its stroke comprising a pressure chamber
on the piston and a locking block forced out of
the piston by fluid pressure admitted to said
chamber into engagement with the wall struc-
ture of the cylinder when the piston has reached
the limit of its motion, a valve located in the
piston guarding g passageway into the piston and
to the chamber containing said block, the said
valve automatically tripped when the piston
reaches the limit of its movement to allow fluid
pressure to flow into the chamber to throw the
bleck out into engagement with the wall struc-
ture of the cylinder, a second passageway from
a controlled source of fluid pressure to the piston
and through said block, said passage allowing
fluid under pressure to engage the block to cause
the same to retreat into the piston, a passageway
through the piston with which the passage
through the block registers when the block is in
retreat allowing pressure to get behind the pis-
ton to reverse the movement. _ o

.3. A pressure fluid servo-motor having in comv-
bination, a cylinder, a piston reciprocating in the
cylinder and means for locking the piston at one
end of its stroke comprising o pressure chamber
on the piston and a locking block forced out of
the piston by fluid pressure admitted to said
chamber into engagement with the wall structure
of the cylinder when the piston has reached the
limit of its motion, a valve located in the piston
guarding a passageway into the piston and to the
chamber containing said block, the said valve
automatically tripped when the piston reaches
the limit of its movement to allow fluid pressure
to flow into the chamb~r to throw the block out
into engagement with the wall structure. of the
cylinder, a second passageway from a controlled
source of fluid pressure to the piston and through
said block, said passage sllowing fluid under pres-
sure to engage the block to cause the same to re-
treat into the piston, a passageway through the

piston with which the passage through the block
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registers when the block is in retreat allowing
pressure to get behind the piston to reverse the
movement and o valve guarding the passage
through the block and opened when the block has
retreated into the piston.

4, A pressure fluid servo-motor having in com-
bination, a cylinder, a piston reciprocating in the
cylinder and means for locking the piston at one
end of its stroke comprising a pressure chamber
on the piston and a locking block forced out of
the piston by fluid pressure admitted to said
chamber into engagement with the wall structure
of the cylinder when the piston has reached the
Jimit of its motion, a valve located in the piston
guarding a passageway into the piston and to the
chamber containing said block, the said valve
automatically tripped when the piston reaches
the limit of its movement to allow fluid pressure
to flow into the chamber to throw:the block out
into engagement with the wall structure of the
eylinder, a second passageway from a controlled
source of fluid pressure to the piston and through
said block, said passage allowing fluid under pres-
sure to engage the block to cause the same to

retreat into the piston, o passageway through the .

piston with which the passage through the block
registers when the block is in retreat allowing
pressure to get behind the piston to reverse the
movement and a valve guarding the passage
through the block and opened when the block has
retreated into the piston, the first mentioned
valve having @ head on the outer end of the
piston guarding the passageway into the cham-
ber behind the block and having a stem extend-
ing clear through the piston to be engaged by the
end wall of the cylinder thereby lifting the valve
head off its seat when the piston reaches the bot-
tom of the cylinder.

5. A pressure fiuid servo-motor having in com-
bination, a cylinder, & piston reciprocating in the
eylinder and means for locking the piston at one
end of its stroke comprising a pressure chamber
on the piston and a locking block forced out of
the piston by fluid pressure admitted to said
chamber into engagement with the wall struc-
ture of the cylinder when the piston has reached
the limit of its motion, a valvé located in the pis-
ton guarding a passageway into the piston and
to the chamber containing said block, the said

valve automatically tripped when the piston 5

reaches the limit of its movement to allow fluid
pressure to fiow into the chamber to throw the
block out into engagement with the wall struc-
ture of the cylinder, the first mentioned valve
having a head at the outer end of the piston
guarding the passageway into the chamber be-
hind the block and having a stem extending clear
through the piston to be engaged by the end wall
of the cylinder thereby lifting the valve head off
its seat when the piston reaches the bottom of the
cylinder.

6. A pressure fluid servo-motor having in com-
bination, a cylinder, a piston reciprocating in the
cylinder and means for locking the piston at one
end of its stroke comprising a pressure chamber
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on the piston a locking block forced ont of the
piston by fluid pressure admitted to said cham-
ber into engagement with the wall structure of the
cylinder when the piston has reached the limit
of its motion, a valve located in the piston guard-
ing o passageway into the piston and to the
chamber containing said block, the said valve
autematically tripped when the piston- reaches
the limit of its movement to allow fluid pressure
to flow into the chamber to throw the block out
into engagement with the wall structure of the
cylinder, the said block provided with a passzage-
way passing through the side thereof and then
through the face thereof and said piston provided

5 with a passageway adapted to register with the

rassageway through the sliding block when the
block is driven in by the pressure fluid and to
thereby admit fluid under pressure to the under-
side of the piston to reverse the movement.

7. A pressure fluid servo-motor having in com-
bination, a cylinder, a piston reciprocating in the
cylinder and means for locking the piston at one
end of its stroke comprising & pressure chamber
on the piston and a locking block forced out of
the piston by fluid pressure admitted to said
chamber into engagement with the wall strue-
ture of the cylinder when the piston has reached
the limit of its motion, a valve located in the pis-
ton guarding a passageway into the piston and
to the chamber containing said block, the said
valve automatically tripped when the piston
reaches the limit of its movement to allow fluid
pressure to flow into the chamber to throw the
block out into engagement with the wall struc-
ture of the cylinder, the said block provided with
a passageway passing through the side thereof
and then through the face thereof and said pis-
ton provided with a passageway adapted to reg-
ister with the passageway through the sliding
block when the block is driven in by the pressure
fluid and to thereby admit fiuid under pressure
to the underside of the piston to reverse the
movement, the said passageway through the block
being guarded by a valve which is closed when the
block is projected and which valve is automati-
cally opened when the block is in ifs position of
retreat and which then allows passage of the
fluid through the passageway in the block and
then through the passageway in the piston to
the end of the piston to reverse its movement.

FOLKE HALWARD.
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