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1 
This invention has for an object the provision 

of a self contained hydraulic lock unit which 
may be installed as a link in any train of recipro 
cable mechanism for operating a control element, to operate as a ratchet throughout infinitely small 
increments of movement in either direction 
thereby affording a nicety of control of said ele 
ment and assuring the holding thereof in any 
position to which it is moved. 
An object of the invention is to provide a hy 

draulic lock mechanism, which will prevent the 
transmission of any external, forces imposed on 
the driven end of a reciprocable mechanism from 
being transmitted to the driving end so that the 
driven end and element operated thereby will be 
hydraulically locked in any position to which it is 
moved by said reciprocable mechanism. - - - - 

Still another object of the invention is to pro 
vide a device of the above character which in 
cludes a novel means for maintaining the fluid 
contained therein at a substantially uniform ini 
tial pressure regardless of thermal changes and 
minor leakage. 
A still further object of the invention is to pro 

vide a device of the above character in which any 
depletion of the volume of fluid is indicated ex 
ternally of the device. . . . . 

Still another object of the invention is to pro 
vide a device of the above character in which 
means is provided for rendering the pressure cre 
ating means inoperative during the filling or 
refilling operation. . . . . 
In the following specification there is disclosed 

by way of example a manner in which the above 
and such other desirable objects, as may subse 
quently appear may be realized in practice, refer 
ence being had to the accompanying drawings in 
which: . . . . . . . . . . ; : - - - 

Fig. 1 is a side elevation of one form of hy 
draulic lock valve embodying the present inven 
tion; ... . w .. '' . . . . 

Fig. 2 is an end elevation of the device shown in 
Fig.1; - 

Fig. 3 is a sectional view taken substantially O 
the line 3-3 of Fig. 2; ; . . . . . . . 
: Fig. 4 is a fragmentary sectional view corre-. 
Sponding to Fig. 
extreme position; 

Fig. 5 is a schematic view of the device shown 
in Fig. 1, incorporated in a control mechanism; 

Fig. 6 is a sectional view taken on the line 6-6 

3 showing the device in one 

Fig. 7 is an exploded view of the piston and 
valve assembly; 

O 
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Fig. 8 is a sectional view of the device taken on 
the line 8-8 of Fig. 2; 

Fig. 9 is a cross sectional view taken on the line 
9-9 of Fig. 3; . . . 

Fig. 10 is a perspective view of the assembled 
piston valve unit. . . . . . . . . . . 
As shown in the accompanying drawings, one 

embodiment of this invention includes a body 
member having a series of transverse holes 2 
for the reception of bolts, 3 by which it may be 
mounted to any suitable support, such as a 
bracket 4. The body member constitutes a cylin 
der provided with a longitudinally extending bore 
5 the ends of which are closed by end-plates 6 
secured thereto with screws 1. Preferably the 
plates 6 are provided with grooves, 8 in which are 
mounted suitable pressure-responsive sealing 
rings 9 to prevent the escape of fluid. . . . 
Mounted for reciprocation in the bore 5 is a 

double-headed piston member Phaving opposed 
like piston heads O. and if provided with pres 
sure-responsive sealing rings 2 and 3, respec 
tively. These piston heads are provided with 
axial bores 2 and 3’ adapted to receive recipro 
cable poppet valve members 4 and 15the stems 
of which are provided with sealing rings 6 and 7. 
The bores within the piston, near the outer ends 
of the heads are enlarged to provide valve seats 
f8 and 9 against which the valve members seat. 
While, as shown, there are no spring elements to 
maintain the valves f4 and 5 in normally seated 
position, such springs may be used without de 
parture from the invention. 
Intermediate its ends the piston member P is 

provided with recess 20 which is of such depth 
that it intersects the bores 2 and 3' and is of 
such width that the outer ends of the stems of 
the valves f4 and 5 when the latter are seated 
will project somewhat beyond the side walls of the 
recess or in other words the inner end of the 
piston heads 10 and it. The valves 4 and 15 are 
retained in their respective bores by perforated 
cover plates 2 f and 22 which are held in place by 
Snap rings 23 and 24 engageable with suitable 
grooves in the ends of the pistons and 0, 
respectively. 
The piston P is also provided with a recess 24 

which is diametrically opposite the recess 20, but 
which is of less depth than recess 20 so that it 
does not intersect the bores containing the valves 
14 and 5. The recesses 20 and 24 define a web 
25 connecting the piston heads 10 and it. Ex 
tending through the web member 25 is a port 26 
for connecting the valve bores to and 1. 
The recesses 20 and 24 are open to the atmos 
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phere through an opening 25' in the body member 
l, said opening being in direct communication 
with that poition of the bore 5 which is between 
the piston heads to and it. 
The body linember intermediate its ends is 

provided with a pair of upstanding lugs 27 and 28 
which are bored to receive a bolt 29. Pivotally 
Inounted on the bolt 29 with interposition of a 
ball bearing member 30 is a driving lever 3 having 
a rounded lower end 32 extending through the 
opening 25 in the body for operating the waives. 
f4 and 5 as well as moving the piston responsive 
to rocking of the leyer 3. 
that the receSS 2 is Somewhat wider than the 
rounded end 32 so that a Simall amount of play or 
relative (novement between the end 32 and the 
piston P will take place under operating condi 
tions such as will be hereinafter fully described. 

Moreover, it should be noted with reference 
to FigS. 6, 7 and 10 that the valve-receiving bore 
2' and 3' in the piston heads 0 and extend 

partly into the web 25 so that only small segments 
of the inner ends of the stems of the valves f4 
and 5 are exposed in the recess 20 for contact 
With the rounded end 32 of the driving lever 3. 
Therefore only small portions of the opposite 
curved surfaces of the end 32 are disposed to 
contact the valve stems whereas the major por 
tions of Said curved Surfaces are disposed to abut 
the end walls of the recess 20, that is, the inner 
ends of the heads 0 and f. The clearance be 
tween the curved surfaces of the rounded end 
32 and the inner end faces of the heads 0 
and f f as well as between the inner ends of the 
stems of valves f4 and 5 and the opposite sur 
faces of the end 32, is such that the piston unit 
P may shift relative to said end 32 or vice versa, 
sufficient to center the piston unit with respect 
to said end and therefore allow the valves 4 and 
5 to be seated to hydraulically lock the piston P 
and associated elements against movement re 
sponsive to forces applied to the mechanism other 
than through intentional manipulation of the 
driving lever 3, all as will be hereinafter fully 
described. 
A driving lever 33 similar to lever 3 is pivoted 

on the bolt 29 and has a lower end 35 which 
extends into the recess 24 and is shaped to com 
pletely fill that recess so that no play will take 
place in the direction of movement of the lever 
33 and piston P. From the foregoing it will be 
appreciated that as the piston P reciprocates in 
the bore 5 responsive to movement of the driving 
lever 3 f the lever 33 will be moved correspond 
ingly about the bolt 29 as a fulcrum. 
The body member f is provided with a second 

cylinder portion in the bore 36 on which is 
mounted a spring-pressed piston P' including a 
piston head 38 which latter carried a pressure 
responsive sealing ring 39. The bore 36 is closed 
at one end by one of the plates 6 which is pro 
vided with a Second Sealing ring 40. At its other 
end the bore 36 is formed with a reduced diameter 
portion & through which the piston P' extends. 
A compression spring 42 surrounds the piston P' 
with one end bearing against the piston head 38. 
The piston P' extends through the portion 4 and 
is provided with a reduced diameter threaded 
portion 43 carrying a lock nut 44. The body 
member adjacent the end of the bore 36 adja 
cent the cover plate 6 is provided with a pert 45 
Which affords communication of one end of the 
bore 5 with the bore 36. The bore 36 is provided 
with a groove which accommodates a snap ring 
46 for limiting the movement of the piston head 

It should be noted . 
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4 
under the influence of the spring 42 to a position 
short of closing the port 45. 

Filler holes 47 and 48 normally closed by means 
of Screw plugs 49 and 50 are provided at the ends 
of the body for filling the two cylinder bores 5 
and 36. The main purpose of the piston P' and 
associated elementS is to provide a means for 
maintaining the fluid in the device under con 
stant pressure and assure the proper seating of 
valves 4 and 5. When the device is to be filled 
or refilled the nut 44 is screwed up on the thread 
ed portion 43 drawing the piston back against 
the pressure of the spring 42. The cylinder cav 
ities are then filled through the filler holes 47 
and 48, the plugs 49 and 50 replaced, and the nut 
44 is backed off, allowing the piston to exert the 
pressure of the spring 42 against the fluid. 
Any changes in the volume of the fluid by 

reason of thermal changes or by reason of minor 
leakage will be compensated for by the action 
of the spring pressed piston P' so that an initial 
pressure on the fluid and the proper volume of 
fuid within the bore E are finai tained. When 
the piston P' is disposed at a point which indi 
cates that the head 38 is either in contact with 
or close to the stop ring 46, the piston head may 
be withdrawn by the stop nut 44 and additional 
fluid added through the filler holes 47 and 48, as 
above described. Thus the piston P' indicates 
by its position the amount of fluid in the device, 

Referring now to Fig. 5 there is shown dia 
grammatically a typical installation of the device 
and a train of mechanism for operating a car 
buretor, or the like, designated by the numeral 
5 i by forces derived from remotely located op 
erating lever 52. A rod 53 connects the lever 52 
with the drive lever 3 and a rod 54 connects the 
driven lever 33 with an operating arm 55 on the 
device 5 to be operated. 

It will be noted that when the operating lever 
52 is turned about its fulcrum in a clockwise direc 
tion, the drive lever 3 connected thereto through 
the rod 53, will be turned upon the pivot bolt 29 
in a counter-clockwise direction with resultant 
movement of the piston P to the right, as viewed 
in Fig. 7. The first movement of the end 32 of 
the lever 3 f will unseat the valve 4 and permit 
the flow of fluid through the openings in the 
plate 22, past the valve seat 8, through the port 
26, into bore f3 where it will unseat the valve 5 
and pass to the opposite end of the cylinder. 
Incident to the opening of the valve 4, the end 
32 through contact with the head O will move 
the piston P to the right. This movement of the 
piston will effect a simultaneous movement of the 
lever 33 equal in extent to the movement im 
parted to the piston by the movement of the lever 
3 whereby the rod 54 will move the operating 
arm 55 and control device 5. Movement of the 
operating lever 52 in the opposite direction will 
cause the piston P to move to the left and also 
move the driven lever 33 and the operating arm. 
55 of the device 5 to the right. 
Upon cessation of movement of the operating 

lever 52, the piston P is stopped and as the inner 
ends of the stems of the valves 4 and 5 are 
exposed to atmospheric pressure through the 
recess 20 and the opening 25 in the body , 
while the valves themselves are exposed to the 
fluid pressure created in both ends of the bore 5 
by the spring loaded piston P', both valves will 
be instantly seated. In thus seating, the valve 
stem of the valve which is in contact with the end 
32 of lever 3, will push against said end so that 
the piston is bodily shifted slightly, sufficiently 
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to center itself with respect to said end whereby 
said lever will not interfere with the pressure 
Seating of Said valves. This action is made poS 
sible by the slight clearance between the inner 
ends of the piston heads 0 and it and the curved 
end 32 opposed to said inner ends. When the 
valves 4 and 5 are seated following a given 
operation of the operating lever 52 and con 
sequent response of the piston P and driven 
elements, which operate the controlled device 5, 
the piston P is hydraulically locked and there 
fore the entire mechanism becomes locked against 
movement responsive to any externally applied 
force, that is, any force other than transmitted 
through intentional operation of the operating 
lever 52. control arm 55 of the device 5 operated through 
the mechanism hereof will be maintained in any 
position into which it has been moved and may 
be moved out of said position only responsive to 
operation of the operating lever 52 and the driv 
ing lever 3. 

It is now apparent that should a force other 
than derived from movement of the operating 
lever 52 be applied so as to tend to move the 
driven lever 33 and the control arm 55 it will be 
ineffective to move such parts due to the fact 
that the piston P is hydraulically locked and no 
play is permitted by the operative connection of 
said driven lever 33 and said piston, thereby as 
suring that the control arm 55 of the device 5 
will be positively held in the selected position into 
which it is moved. 
With the means of this invention it is possible 

to accurately control and operate a device Or 
control element with provision for positively lock 
ing said device or element in any position within 
the range of its movement in either direction, 
there being a positive locking action provided 
with much smaller increments of movement than 
possible with mechanical-ratchet or similar me 
chanical means. 
While I have shown and described a specific 

embodiment of my invention I do not limit myself 
to the exact details of construction set forth, and 
the invention embraces such changes, modifica 
tions and equivalents of the parts and their 
formation and arrangement as come within the 
purview of the appended claims. 
I claim: 
1. In a hydraulic actuator and lock unit, a 
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6 
ing the transfer of fluid from one end of the 
cylinder to the other whereby the piston may be 
reciprocated, a drive lever fulcrumed on said cylin 
der with one end disposed for contact. With said 
piston for reciprocating it, a driven lever having 
one end disposed to contact said piston and mov 
ingresponsive to movement of Said piston, and 
valve means controlling said passage constructed 
and arranged to be unseated and Open said pas 
sage responsive to operation of said drive lever, 
and to be seated by the pressure of the fluid in 
said cylinder and close said passage incident to 
the cessation of operation of Said drive lever. 

3. In a hydraulic actuator and lock unit, a 
closed cylinder containing a hydraulic fluid, a 
piston reciprocable in said cylinder, means for 
maintaining the liquid in said cylinder under 
pressure, a by-pass passage in said piston afford 
ing the transfer of fiuid from one end of the cylin 
der to the other whereby the piston may be recip 
rocated, a drive lever having one end disposed in 
the cylinder" and in lost motion: connection with 
said piston and operable for reciprocating said 
piston, a driven lever fulcrumed on the cylinder 
with one end directly connected to the piston and 
operating responsive to movement of said piston, 
and valve means for controlling said passage be 
ing normally seated by the pressure of the fluid 
in said cylinder and constructed and arranged 
to be unseated responsive to initial movement of 
said drive lever and responsive to flow through 
said passage responsive to initial movement of 
said piston, and being seated by the pressure in 
said cylinder so as to close said passage and hy- . 
draulically lock said piston against movement in 
cident to cessation of operation of said drive lever. 

4. In a hydraulic actuator and lock unit, a 
closed cylinder adapted to contain a hydraulic 
fluid, a piston reciprocable in said cylinder, means 
for maintaining the liquid in said cylinder under 
pressure, a by-pass passage in said piston afford 
ing the transfer of fluid from one end of the 
cylinder to the other whereby the piston may be 
reciprocated, a drive lever for reciprocating said 
piston, said piston having a recess between its 
ends into which one end of said drive lever is 
extended so that it will contact opposite walls of 

50 

cylinder adapted to contain a hydraulic fluid, a . 
piston reciprocable in said cylinder and having 
a fuid passage affording the transfer of fluid 
from one end of the cylinder to the other whereby 
the piston may be reciprocated, a drive lever full 
crumed on said cylinder with one end disposed 
to directly contact the piston for reciprocating it, 
a driven lever fulcrumed on said cylinder with One 
end disposed for contact with the piston for move 
ment responsive to the movement of said piston, 
means for maintaining the fluid in said cylinder 
under pressure, and valve means for controlling 
the flow through said passage constructed and 
arranged to be unseated and open said passage 
responsive to the initial operation of said drive 
lever and to be seated by the pressure of the fluid 
in said cylinder so as to close said passage and 
hydraulically lock said piston against movement, 
upon cessation of operation of said drive lever. 

2. In a hydraulic actuator and lock unit, a 
closed cylinder adapted to contain a hydraulic 
fluid, a piston reciprocable in said cylinder, means 
for maintaining the fluid in said cylinder under 
pressure, a by-pass passage in said piston afford 
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5 

the recess and move the piston upon the rocking 
of said lever about its fulcrum, a driven lever 
mechanically connected with and operating re 
Sponsive to movement of said piston, a pair of 
valves for controlling said passage having stems 
arranged to protrude into said recess when said 
valves are seated, there being an opening in said 
cylinder through which said levers extend and 
which affords communication of Said recess With 
the atmosphere whereby said stems are exposed to 
atmospheric pressure, said valves being exposed to 
and seated by the pressure of the fluid in said 
cylinder, said end of said drive lever and said 
recess and said stems being constructed and ar 
ranged so that upon initial movement of Said 
lever one of said valves will be unseated and open 
said passage to flow of fluid against the other 
valve to thereby unseat the other so that fluid 
will be transferred through said passage from 
one of the ends of the cylinder to the other on 
movement of said piston, said valves being seated 
by the pressure of the fluid in said cylinder and 
closing said passage and hydraulically locking the 
piston against movement incident to cessation of 
driving movement of said drive lever. 

5. In a hydraulic actuator and lock unit, a 
cylinder closed at its ends and having an opening 
between its ends affording communication of the 
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interior of the cylinder with the atriosphere, a 
piston unit reciprocable in said cylinder and hav 
ing recesses in opposite sides between its ends, 
which recesses are in registration. With said Open 
ing in all positions of said piston unit, said piston. 
tEnit having coaxial bores extending from Oppo 
site ends thereof with their inner ends opening 
into one of said recesses, valve seats in said bores, 
valve members arranged to seat on said seats in 
a direction toward said one recess, stems on said 
valve members sealing the inner ends of said 
bores and having a slight protrusion into said 
one recess when the valve members are Seated, 
a driving lever pivoted on said cylinder with one 
end extending through said opening and into said 
one recess for unseating said valve members and 
proving said piston unit, said end of said lewer 
having a width such that the piston unit and Said 
end are subject to limited relative movement with 
said end disposed to contact one or the other of 
said stems and open one or the other of the valve 
members depending on the direction of move 
ment of said lever and thereafter to move said 
piston unit as the movement of the lever con 
tinues, said cylinder being adapted to contain a 
liquid between its end and the ends of said piston 
unit to hydraulically hold the piston against 
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8 
movement when the valve members are closed, 
said piston unit having therein a connecting pas 
sage between said coaxial bores affording the pas 
Sage of the liquid from the bore in Which the wave 
is opened by said end of said lever into the other 
bore so as to open the valve in said other bore, 
a driven lever pivoted on said cylinder With one 
end disposed in the other recess so that the driven 
Fever will be rocked responsive to movement of 
said piston, and means for creating an initial pres 
Stire of the liquid in said cylinder such that When 
movement of the driving lever is stopped the valve 
members Will be seated due to the ends of the 
sterns being exposed to atmospheric pressure in 
said one recess while the valve members are ex 
posed to the pressure of the liquid in said cylinder. 

ARTHUR. E. KREMEELLER. 
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