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This invention relates to a mechanism for pro 
ducing pressure that includes an apparatus for 
indicating the pressure developed by the mecha 
nism. 

It is an object of this invention to provide a 
pressure indicating mechanism in association with 
a pressing ram of a hydraulic press in such a 
manner that the pressure developed by the ram 
upon an article of work will be directly indicated 
by the pressure indicating mechanism. 
Another object of the invention is to provide a 

pressure ram of a hydraulic motor with a mecha 
nism carried thereby and forming a part of the 
apparatus for transmitting the pressure of the 
ram to the work for indicating a pressure devel 
oped by the ram upon the work. 
Another object of the invention is to provide 

a pressure indicating mechanism that is supported 
and carried by a ram of a hydraulic press in such 
a manner that the pressure indicating mechanism. 
floats freely within the ram and yet transmits the 
pressure of the ram to the work so that the pres 
sure indicating mechanism will directly indicate 
the pressure developed by the ram upon the work. 

It is another object of the invention to provide 
a pressure indicating mechanism carried by the 
ram of a hydraulic motor that consists essen 
tially of a piston member that operates within the 
ram for developing an internal liquid pressure 
within the ram whereby to indicate the pressure 
of the ram upon work that is being done, the pis 
ton member of the pressure indicating mecha 
nism providing means for transmitting the power 
from the ram to the work. 

Still another object of the invention is to pro 
vide a. hydraulic pressure indicating mechanism 
that is carried by a ram for indicating the pres 
sure developed by the ran and for transmitting 
the pressure therefrom. 

Further objects and advantages will become ap 
parent from the drawing and the following de 
scription. 

In this invention the pressure indicating mech 
anism O is carried within the ram of a hy 
draulic motor 2. The hydraulic motor 2 is a 
part of a forming press that includes the frame 
f3 having a head 4 that supports the cylinder 
f5 of the hydraulic motor 2. 
The cylinder 5 is provided with an internal 

bore 6 within which the piston head 7 on the 
upper end of the ram reciprocates. The lower 
end of the cylinder bore 6 is closed by means 
of a packing gland 8 that is retained in position 
by means of a gland ring 9 secured to the head 
4 by means of the bolts 20. As is conventional 
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practice, the ram i? has an undercut portion 2 
that separates the ram from the internal bore 
6 to provide a push back area 22. 3 
The lower end of the ram l í is provided with 

a platen 23 that is guided in vertical reciprocation 
within the press frame 3 by means of the guide 
members 24 disposed at each corner of the platen 
23. A conventional hydraulic circuit may be pro 
Wided for supplying fluid under pressure to the 
hydraulic motor 2, and may consist of a pump 25 
of any conventional type such as the variable de 
livery constant pressure type of pump. It is, of 
course, understood that the pump 25 is driven by 
a suitable electric motor. The pump 25 receives 
fluid from the reservoir. 26 through a suction line 
2 and discharges fluid under pressure into the 
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discharge line 28 that is connected to a four-way 
valve 29 of conventional design. The four-way 
valve 29 is provided with pressure supply conduits 
30 and 3 that are connected to opposite ends 
of the hydraulic motor 2 whereby the fluid under 
pressure supplied to the four-way valve 29 may be 
alternately supplied to the space above the piston. 
head and into the retraction space 22, whereby 
to reciprocate the piston 7 and the ram for 
moving the platen 23 upwardly and downwardly. 
A return line 32 is provided for returning the 
fluid from the motor 2 to the reservoir 26 when 
fluid under pressure is being supplied to one or 
the other faces of the piston head 7. A suitable 
handle 33 is provided for actuating the four-way 
valve 29 in conventional manner. 
The pressure indicating mechanism do consists 

of a piston 35 that reciprocates within an axial 
bore 36 provided in the lower portion of the ram 

. This bore 36 extends through the lower end 
of the ram so that the piston 35 may extend 
therefrom. The piston 35 is provided with an 
undercut portion 37 in the central portion there 
of whereby engaging areas 38 and 39 are provided 
on the Surface of the piston 35 that slide upon 
the wall of the internal bore 36. These engaging 
areas 38 and 39 are provided with a plurality of 
annular balancing grooves 40 and 48 to maintain 
an evenly balanced oil film over the surface of 
the engaging areas whereby to continuously 
maintain the oil film between the areas 38 and 39 
and the Wall of the bore 36 and also to reduce 
the surface area of the engaging areas that con 
tacts the Surface of the internal bore 36 whereby 
to reduce frictional engagement therebetween. 
These annular balancing grooves or recesses 49 
or 4 thus are filled With oil to maintain the pis 
ton centralized within the cylinder bore 36 and 
Out of actual engagement therewith except 
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through the oil film which also provides lubri 
cation between the surfaces. 
The piston 35 has an internal bore 42 that is 

closed by means of a closure plate member 43 
that has a recess 44 therein to receive the lower 
end of the piston 35, the side wall of the recess 
44 being in sliding engagement with the wall of 
the piston 35. 
The closure plate 43 is secured to a stem 45 

by means of screws or bolts 46, the stem 45 ex 
tending upwardly through the center of the pis 
ton bore 42 and through a partition wall 47 that 
is provided between the internal bore 36 and the 
internal bore 48 within the ram if disposed above 
the internal bore 36. 
A plate member 49 is threaded upon the upper 

threaded end 50 of the stem 45 and a nut 5 f is 
also threaded thereupon to lock the plate member 
49 in position on the stem 45. The plate 49 is 
provided with a plurality of depending pins 52 
that extend through holes 53 provided in the par 
tition Wall 47 and are in sliding engagement 
therewith to permit axial movement of the stem 
45 within the internal bore 36 but which prevent 
rotation of the stem 45 relative to the ram f. 
The closure plate 43 is thus suspended from 

the partition wall 47 of the ram ff. The piston 
35 carries a plate 54 adjacent the lower end 
thereof that is adapted to be supported upon a 
plurality of ball bearing members 55 that are 
positioned within the closure plate 43. Spring 
members 56 urge the ball bearing members 54 
upwardly so as to support the plate 54 in opposed 
relationship with respect to the closure plate 43. 

. It will thus be seen that since the plate 54 is 
secured to the piston 35, that the piston 35 will 
be supported upon the anti-friction bearings 55 
and that these bearings are required to carry only 
the weight of the piston 35 and the plate 54. The 
outer edge of the plate 54 is provided with gear 
teeth 57 that are engaged by a pinion 58 carried 
upon the shaft 59 that is carried in the ball bear 
ing 60 carried in the arm 6 and in the shaft 
bearing hole 62 that is provided in the platen 23. 
The shaft 59 carries a worm wheel that may be 
driven by a worm 64 supported upon the shaft of 
an electric motor 65 thereby constituting a gear 
reduction unit for rotating the pinion 58 which 
in turn rotates the plate 54 for rotating the pis 
tOn 35 within the cylinder bore 36 of the ran 

and the recess 44 in the plate 43. 
The recess 48 in the ram if communicates with 

the recess 77 in the ram i? above the recess 48 
through means of a check valve 66 that is posi 
tioned within the partition wall 67 separating the 
recesses 48 and 77. The check valve 66 is down 
wardly acting so that fluid from above the par 
tition wall 67 may pass downwardly through the 
passage 68 and the check valve 66 into the re 
cess 48. The partition wall 47 is provided with 
a plurality of passages 69 that permit free com 
munication between the recess 48 and the cylin 
der bore 36 so that liquid, which in this case is 
oil being delivered from the hydraulic system, 
may be supplied into the cylinder bore 36 for 
completely filling the cylinder bore and the re 
cess 48 when the piston is in position as illus 
trated in the drawing. 
From the foregoing description it will be ap 

parent that the piston bore 42, the cylinder bore 
36 and the recess 48 will be completely filled with 
liquid from the hydraulic system with which the 
apparatus is aSSOciated. A pressure gauge 70 
communicates with the liquid within the afore 
mentioned spaces for indicating the pressure 
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therein by means of a conduit if that extends 
through the closure plate 43 adjacent the lower 
edge of the piston. 35. If desired, the liquid, or 
oil, within the aforementioned space may be 
maintained at a substantially Constant tempera 
ture to retain a constant viscosity by means of 
an electric heating element 2 that is positioned 
within the piston bore 42. A dial thermometer 
73 may be provided for indicating the tempera 
ture of the liquid within the piston bore 42. 
A suitable screen or dirt filter 74 may be pro 

vided over the opening 68 through which fluid is 
admitted into the indicating mechanism 0. 
From the foregoing description it will be ap 

parent that when the ram and the platen 23 
are moved upwardly and downwardly by Suitable 
operation of the hydraulic system associated 
therewith, that the pressure indicating mecha 
nism, including the piston 35 and the closure 
member 43, will be moved upwardly and down 
wardly therewith and in constant relationship 
thereto. Since the chamber bores 42, 36 and 48 
are filled with oil, and the check valve 66 closes 
as soon as any pressure is developed within the 
chamber 48, it will be seen that when the closure 
member 43 engages resistance that the pressure 
developed by the ram , when fluid under pres 
sure is supplied to the top side of the piston 7, 
will be transmitted from the ram f to the piston 
35 by means of the body of liquid that is Con 
tained within the chamber bores 42, 36, and 48 
and thereby transmitted to the closure member 
43 that engages the work. However, it will be 
noted that the area on the top of the piston 75 
is equal to the area. T6 on the bottom of the 
piston 35 so that any pressure developed within 
the chamber spaces 42 and 36 will be transmitted 
equally to these surface areas and will there 
fore be balanced so that there will be no tend 
ency of movement of the piston 35 axially with 
in the cylinder bore 36 due to any pressure de 
veloped within the chamber bores 42 and 36. 
Therefore, since there is no axial pressure de 
veloped upon the piston 35, there will be no pres 
Sure developed upon the friction free bearing 
members 55 so that irrespective of the pressure 
developed within the chamber bores 42 and 36, 
the only pressure applied upon the frictionless 
bearing will be that occasioned by the weight 
of the piston 35 and the plate 54. The piston 
35 may therefore be rotated freely within the 
cylinder bore 36 by means of the pinion 58 with 
very little power, and this rotation reduces, or 
substantially eliminates any friction between the 
piston 35 and the cylinder 36 that would tend to 
prevent axial movement of the piston 35 within 
the cylinder 36 when the closure plate 43 meets 
resistance and pressure is built up within the 
chamber bores 36, 42 and 48. 

In Operation, it will be assumed that the appa 
ratus is in the position as illustrated in the fig 
ure of the drawing so that it is now ready for 
an advancing stroke to be produced by the ran 
f . Fluid pressure will thus be supplied through 
the conduit 3 to the top side of the piston 7 
thereby causing the ram to move downwardly. 
At this time, the electric motor 65 will be oper 
ating in order to slowly rotate the piston 35 with 
in the cylinder 36. The ram í and the platen 
23 together with the pressure indicating mech 
anism () will move downwardly until the closure 
plate 43, or a device carried thereby meets re 
sistance, such as when the same meets work, 
Pressure will then be developed on the top side 
of the piston f by means of the pump 25 urging 
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the ram downwardly to complete the work, the 
pressure of the ram being transmitted through 
the body of liquid that is within the chambel's 
42, 36 and 48 to the closure plate 43 and thus 
performing work. However, in so transmitting 
the pressure, the piston 35 tends to move up 
wardly axially within the cylinder bore 36 which 
thereby develops hydraulic pressure of the liquid 
within the chamber bores 42, 36 and 48 since 
the check valve 66 will now be closed and the 
liquid will be entrapped therein. The pressure 
of the liquid within the chamber bores 32, 46 
and 48 will thus be transmitted to the pressure 
indicating gage 70 whereby the operator of the 
mechanism can determine exactly the pressure 
that is being applied by the closure member 43 
upon the work since the pressure generated with 
in the chambers is that which is being directly 
transmitted to the work from the ram í í. 
Since the piston 35 is continuously rotating at 

a slow rate of speed, the precision of operation of 
the instrument is greatly increased because the 
tendency of the piston 35 to resist axial move 
ment in very slight increments has been removed 
by constantly moving the surface of the piston 
35 relative to the surface 36. 

If for any reason, oil should seep past the sur 
faces 38 and 39 of the piston 35 and permit the 
piston 35 to move upwardly in a substantial 
amount during a pressing stroke of the hydraulic 
motor 2, when the ram f is reversed by the ap 
plication of fluid under pressure into the retrac 
tion side 22 of the hydraulic motor 2, the check 
valve 66 will open and permit the piston 35 to 
return to its position illustrated in the drawing : 
and thereby replenish any oil that may have been 
lost from within the pressure indicating mecha 
S. 

While the apparatus disclosed and described 
herein constitutes, the preferred form of the in 
vention, yet it is to be understood that the de 
vice is capable of mechanical alteration, and that 
all such modifications as fall within the scope of 
the appended claims are intended to be included 
herein. 
Having thus fully described my invention, what 

I claim as new and desire to secure by Letters 
Patent, is: 

1. In an apparatus for producing and indicating 
pressure the combination of, a hydraulic motor 
having a hollow double-acting reciprocable ram 
adapted to be operably connected to a source of 
hydraulic fluid under pressure for causing re 
ciprocation thereof, the hollow in said ram form 
ing a cylinder, a piston member slidable in said 
cylinder and having opposed surface areas there 
on, work engaging means carried by said ram 
and forming a Seal for the Outer end of Said pis 
ton member and cooperating with one of said 
areas for establishing hydraulic equilibrium ax 
ially upon said member upon application of fluid 
pressure to said areas from said cylinder to pre 
vent axial movement of said member relatively 
to said ram as a result of pressure produced with 
in Said cylinder, and means hydraulically connect 
ing said cylinder with one side of said ram for 
maintaining said cylinder filled with liquid and 
including means for entrapping liquid therein 
whereby pressure is produced in said cylinder 
chamber when pressure is applied to said work 
engaging means tending to move the same axially 
relative to said cylinder, and means connected 
with Said cylinder to determine pressure devel 
oped therein. 

2. A pressing mechanism including in combina 
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tion, a hydraulic motor having a hollow ram for 
producing pressure, the hollow in said ram form 
ing a cylinder in said ran open at one end there 
of and having wall means for closing the oppo 
site end thereof, a hydraulically balanced hollow 
member slidably disposed within said cylinder 
and extending from One end thereof, work en 
gaging means carried by said ram and forming a 
Seal for the outer end of Said member and cooper 
ating with said outer end of said member for 
establishing hydraulic equilibrium axially upon 
Said member upon application of fluid pressure to 
Opposite ends of said member from said cylindel 
to prevent axial movement of said member rela 
tively to said ram as a result of pressure produced 
Within said cylinder, and a liquid entrapped with 
in said cylinder hydraulically balancing said 
member against axial movement of said mem 
ber within said cylinder as the result of hydraulic 
pressure created therein and for transmitting 
force from said ram to said work engaging means, 
and means for indicating the pressure generated 
in Said cylinder to determine the pressure there 
in applied upon the work. 

3. In an apparatus for producing and indicating 
pressure the combination of, a hydraulic motor 
having a double acting reciprocable ram adapted 
to be operably connected to a source of hydraulic 
fluid under pressure for causing reciprocation 
thereof, a cylinder chamber in said ram closed 
at one end thereof, a piston slidable in said cyl 
inder chamber having surface areas thereon to 
establish hydraulic equilibrium axially upon said 
piston upon application of fluid pressure thereto 
from Said cylinder chamber to prevent axial 
novement of Said piston relatively to said ram, 
said piston extending from said cylinder cham 
ber to engage work and apply pressure thereon, 
and means hydraulically connecting said cylin 
der chamber with one side of said ram for filling 
said cylinder chamber and including means for 
entrapping liquid therein whereby pressure is pro 
duced in Said cylinder chamber when said piston 
tends to move axially into said cylinder chamber, 
and means for rotating said piston during the ad 
Wancing power stroke of said ram. 

4. A pressing mechanism which consists of the 
combination of, a hydraulic motor having a hol 
low ram for applying pressure, the hollow of said 
ram forming a cylinder chamber in said ram hav 
ing one end thereof extending through the end 
of the ram that extends from said motor, a mem 
ber having a passage therethrough to hydraulical 
ly interconnect opposite ends thereof slidably po 
sitioned within Said cylinder chamber and ex 
tending beyond the end of said ram, work engag 
ing means carried by said ram and forming a seal 
for the outer end of said member and cooperating 
with Said outer end of said member for establish 
ing hydraulic equilibrium axially upon said mem 
ber upon application of fluid pressure to opposite 
ends of said member from said cylinder to pre 
vent axial movement of said member relatively 
to Said ram as a result of pressure produced with 
in Said cylinder, means carried by said ram and 
engaging Said member for rotating said member 
relative to said ram during operation of said ram, 
Said cylinder chamber being adapted to be filled 
With a liquid to hydraulically balance said mem 
ber against axial movement in said cylinder and 
for transmitting power from said ram to said work 
engaging means, 

5. The combination of a power producing ap 
paratus and a pressure indicating mechanism as 
Sociated therewith that includes, a hydraulic mo 



44 
tor having a hollow ram extending therefrom and 
adapted to be reciprocated in the cylinder of the 
hydraulic motor, the hollow of said ram forming 
a cylinder chamber within said ram, a member 
slidably positioned within said cylinder chamber 
hydraulically balanced against axial movement 
therein, means supporting said member includ 
ing means extending through said member for 
engaging said ram to thereby support said mem 
ber upon said ram for reciprocation conconi 
tantly therewith, anti-friction bearing means po 
sitioned between said support and Said member 
to carry the weight thereof, means carried by 
said ram for reciprocation therewith for rotat 
ing said member, said cylinder chamber being 
adapted to contain and entrap a liquid therein 
for transmitting power applied by said ran and 
adapted to be compressed within said cylinder 
chamber when power is transmitted therethrough 
for generating pressure therein to indicate the 
pressure being applied therethrough by said ram. 

6. The combination of a power producing ap 
paratus and a pressure indicating mechanism as 
sociated therewith that includes, a hydraulic no 
tor having a hollow ram extending therefron and 
adapted to be reciprocated in the cylinder of the 
hydraulic motor, the hollow of said ran forming 
a cylinder chamber within said ram, a member 
slidably positioned within said cylinder chamber 
hydraulically balanced against axial movement 
therein, means supporting said member including 
means extending through said member for engag 
ing said ram to thereby support said member 
upon said ram for reciprocation concomitantly 
therewith, anti-friction bearing means positioned 
between said support and said member to carry 
the weight thereof, means carried by said ram 
for reciprocation therewith for rotating Said men 
ber, said cylinder chamber being adapted to con 
tain and entrap a liquid therein for transmitting 
power applied by said ram and adapted to be con 
pressed within said cylinder chamber when power 
is transmitted therethrough for generating pres 
sure therein to indicate the pressure being ap 
plied therethrough by said ram, and to entrap 
fluid in said cylinder chamber upon generation of 
pressure therein. 

7. The combination of a power producing appa 
ratus and a pressure indicating mechanism asso 
ciated therewith that includes, a hydraulic motor 
having a hollow ram extending therefron and 
adapted to be reciprocated in the cylinder of the 
hydraulic motor, the hollow in said ran forming 
a cylinder chamber within said ram, a member 
slidably positioned within said cylinder chamber, 
means for rotating said member, said member 
having opposed end faces of equal area, a Sup 
porting means for said member forming therewith 
a chamber to which one end of said member is 
exposed, the opposite end of said member being 
exposed to said cylinder chamber, fluid passage 
means interconnecting said last mentioned cham 
ber and said cylinder chamber whereby to apply 
equal pressure upon both ends of said member 
as generated by liquid contained within said cyl 
inder chamber as a result of movement of Said 
member and the support means for the same 
into said cylinder chamber to thereby balance 
the forces on opposite ends of said member when 
power is transmitted from said ram through the 
liquid within said cylinder chamber. 

8. The combination of a power producing ap 
paratus and a pressure indicating mechanism that 
includes a hydraulic motor having a hollow ram 
extending therefrom, the hollow in said ran form 
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ing a cylinder chamber in said ram, a member 
slidably disposed in said cylinder chamber and 
having opposite end faces of equal area, passage 
means through said member, support means car 
ried by said ram and extending through said 
passage means having a Support member on the 
end thereof to cooperate with said member where 
by to support the same and forming a chamber 
adjacent one end of said member, said chamber 
being in communication with Said cylinder cham 
berthrough said passage means whereby the pres 
sure in said cylinder chamber is transmitted 
equally to both ends of said member to balance 
the forces thereon and prevent axial movement 
of said member in Said cylinder chamber due to 
hydraulic pressure developed therein, anti-fric 
tion bearing means disposed between said Sup 
port member and said member for carrying the 
Weight thereof, means for rotating said member 
relatively to said cylinder chamber, said cylinder 
chamber adapted to contain a liquid to be com 
pressed by any tendency of axial movement be 
tween said member and the Support member for 
the same relatively to said ram to transmit and 
indicate power, applied by Said ram. 

9. The combination of a power producing ap 
paratus and a pressure indicated mechanism that 
includes a hydraulic motor having a hollow ram 
extending therefrom, the hollow in said ram 
forming a cylinder chamber in said ram, a mem 
ber slidably disposed in said cylinder chamber 
and having opposite end faces of equal area, pas 
sage means through Said member, Support means 
carried by said ram and extending through said 
passage means having a support member on the 
end thereof to COOperate with said member where 
by to support the same and forming a chamber 
adjacent One end of said member, said chamber 
being in communication with Said cylinder cham 
berthrough said passage means whereby the pres 
sure in said cylinder chamber is transmitted equal 
ly to both ends of said member to balance the 
forces thereon and prevent axial movement of said 
member in Said cylinder chamber due to hydraulic 
pressure developed therein, anti-friction bearing 
means disposed between said support member 
and said member for carrying the weight thereof, 
means for rotating said member relatively to said 
cylinder chamber, said cylinder chamber adapted 
to contain a liquid to be compressed by any tend 
ency of axial movement between said member and 
the Support member for the same relative to said 
ram to transmit and indicate power applied by 
Said ram, and Valve means associated with said 
cylinder chamber for supplying liquid thereto 
from One side of said hydraulic motor to replen 
ish liquid therein. 

10. In a hydraulic pressing apparatus, the com 
bination that includes, a hydraulic cylinder hav 
ing a double-acting reciprocating ran therein ex 
tending therefrom and adapted to be connected 
to a source of hydraulic fluid under pressure for 
reciprocating said ran in Said cylinder, a cylinder 
caamber in said ram, a support member carried 
by Said ram attached to the same for reciproca 
tion therewith and movable axially thereof, a pis 
ton slidable in said cylinder chamber hydraulical 
ly balanced axially to prevent relative axial move 
ment thereof with respect to Said ran as influ 
enced by the application of pressure upon said pis 
ton and freely supported by Said support men 
ber, means for rotating said piston, said cylinder 
chamber being adapted to receive liquid and in 
cluding means for entrapping the liquid therein 
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for compression through means of said pistor 
upon movement of said ram. 

11. A hydraulic press that includes, a hydraulic 
cylinder having a double-acting ran therein and 
adapted to be connected to a source of hydraulic 
fiuld under pressure for reciprocating said rain, 
and a pressure-indicating mechanism carried by 
said ran for reciprocation therewith and through 
which pressure of said ram is applied upon work 
for indicating the force applied by said ram which 
includes a cylinder chamber in said ram open at 
one end thereof, a support member carried by said 
ram for engaging work and movable axially of 
said ram, a piston slidable in said cylinder cham 
ber having surface areas thereon for establishing 
axial hydraulic equilibrium of said piston and 
including means supporting said piston on said 
Support member, means for rotating said piston, 
and means hydraulically connecting said cylinder 
chamber with one side of said ram for supplying 
fluid to said chamber and entrapping fluid there 
in whereby pressure is generated in said cylinder 
chamber upon relative axial movement between 
said piston and said ram. 

12. In a hydraulic press, the combination of a 
hydraulic cylinder having a double-acting ram 
therein and adapted to be connected to a source 
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of hydraulie fluid for reciprocating said rara, and 
a piston-cylinder assembly carried by said ran 
for reciprocation therewith having hydraulic fuid 
entrapped thereira and operable independently of 
Said ran to generate pressure in the entrapped 
fluid therein Separately from the hydraulic pres 
sure fluid applied to said ram to reciprocate the 
Same and to apply the force developed by said 
ran upon work. 

3. In a hydraulic press, combination, a hy 
draulic cylinder having a double-acting ram 
therein and adapted to be connected to a source 
of hydraulic fluid for reciprocating said ram, and 
a piston-cylinder assembly carried by said ram 
for reciprocation therewith having hydraulic fluid 
entrapped therein and operable independently of 
Said ran to generate pressure in the entrapped 
fluid therein separately from the hydraulic pres 
sure fluid applied to said ram to reciprocate the 
Same and to apply the force developed by said 
ran upon work, the piston of said piston-cylinder 
assembly having Surface areas thereon to hy 
draulically balance said piston axially whereby 
movement of the piston by the pressure generat 
ed in the piston-cylinder assembly is prevented, 
and means for rotating the piston in the cylinder. 

OTO M. SUMMERS. 


