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sq. in., the normal pressure on the piston would 
be approximately 12,566 lbs. 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 ch'amfered edges 
engage the chamfered faces of the blocks 9, the Y 
pressure is greatly multiplied. For example, I 
find that Awith a 5° angle of the faces of the 
blocks, the mechanical advantage afforded at this ' 
angle Iwould provide an additional pressure of A 
57,150 lbs. 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 aiforded would provide an additional pres 
sure of 40,721 lbs. to the normal pressure of 
12,556 lbs. making a total pressure of 53,287 lbs. 
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 lbs. to the normal pressure ‘of 
12,566 lbs'. making a total pressure of 40,921 lbs. 
resisting the separation of the dies.’ With‘va 15° 
angle of the faces of the blocks, the mechanical 
advantage afforded would provide an additional 
pressure of 18,660 lbs. to the normal pressure of 
12,566 lbs., 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 Vvalve operating lever I4 
thrown to the right the pressure source pipe I5 
is connected with the pipe I6 which connects with 
the top of the cylinder. Piston 2 and 3 is caused 
to move downwardly in the cylinder. This cylin 
der has locking annular recess I‘I near the bot 
tom and in this is the hardened ring 9. Valve I8 
is normally completely closed by spring I9 that 
operates ‘against =a head 20 on the lower end of 
valve stem 2I. This condition of valve I8 is 
shown in Figure l. ' When the lower head 20 of 
the valve strikes the bottom of the cylinder as 
shown in Figure 5 valve I8 is pushed open and 
passageway 22 is now open to the pressure íiuid 
above the piston. This passageway 22 leads to 
the chamber 23 between the slides 6 and 6A, con 
sequently, the ñuid pressure pushes these slides 
‘apart as shown in Figure 5 with all the pressure 
that is in the fluid line. This Acauses the cham 
fered surfaces 'I 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 ñrmly 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 die 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 
-ñrmly locked and the dies are held ñrmly to 
gether. „ ` 

'r To reverse the movement of the piston and un~ 
lock the same it is only necessary to throw the 
lever >Iél _to the left as >shown in Figure 4, this con 
nects _the source of fluid pressure I6 to pipe 25. 
This~ establishes pressure in the clearance space 
26. At the ends of the sliding locking blocks this 
causesthe _blocks to retreatY inwardly to the posi 
tion shown in Figure> ¿i 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 2'I`_of the valve 23 being jammedbetween the 
two blocks at their-inner ends.l As shown in Fig' 
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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 2-8 now registers with pas 
sageway 30 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 ñuid 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 iiuid 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 lockingY 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, la 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 

‘ thepiston by fluid pressure admitted to said 
chamber into engagement with Vthe 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 iiow into the chamber to throw the 
block out into engagement with the `wall struc 
ture of the cylinder, a second passageway from 
a controlled source of fluid pressure to the piston 
fand through said block, said passage allowing 
ñuid 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 isvin 
retreat allowing pressure to get behind the pis 
ton to reverse the movement. _ Y _ 

.3. A pressure fluid servo-motor having in coinv 
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 prfssure admitted to said 
chamber into engagement lwith 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 ñuid pressure 
to ñow into the chamb^r to throw the block out 
into engagement with the wall structure of the 
cylinder, a second passageway from a controlled 
sour-ce of fluid pressure to the piston and through 
said block, said passage c llowing duid 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 `a valve guarding the passage 
through the block and opened when the block has 
retreated into the piston. 

4, A pressure iiuid 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 
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 ñuid pressure 
to flow into the chamber 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 allowing fluid under pres 
sure 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 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 ñrst mentioned 
valve having la 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 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 ñuid 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 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 iîrst 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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6 
on the piston a locking block forced out of the 
piston by iiuid 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 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 iluid 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 passage 
way passing through the side thereof :and then 
through the face thereof and said piston provided 

r with a passageway adapted to register with the 
passageway 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 a pressure chamber 
on the piston and a locking block forced out of 
the piston by iiuid 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 pis 
ton guarding a passageway into the piston and 
to the chamber containing said block,l the said 
valve automatically tripped when the piston 
reaches the limit of its movement to allow fluid 
pressure t0 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 
iiuid and to thereby admit iluid 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 its 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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