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This invention relates to a self contained hydraulic 
ram and selector mechanism and has been devised with 
a view to providing an arrangement which is of more 
convenient form and capable of being easily manufac 
tured with a substantial saving in cost compared with 
existing conventional mechanisms. 
The invention accordingly consists in an hydraulic ram 

and selector mechanism comprising a ram cylinder 
through which hydraulic fluid is supplied, a hollow ram 
piston within the cylinder for controlling the fluid pres 
sure at the closed end of the cylinder and a hollow selec 
tor member disposed within the piston and manually or 
otherwise controlled from the other end of the cylinder 
to vary its position within the piston to control a pair 
of valves exposed respectively to the pressures prevail 
ing at opposite ends of the cylinder so as to cause the 
piston to move in one or another direction until it reaches 
a position in which the valve previously opened by the 
selector member is closed. 

In the accompanying drawings a preferred arrange 
ment, together with a variation thereof, is illustrated by 
way of example. 

in these drawings: 
FIGURES 1 and 1a are contiguous longitudinal cen 

tral sections through a ram and selector mechanism with 
a cable operated selector plunger. 
FIGURE 2 is a section similar to FIGURE 1 showing 

a solenoid operating arrangement. 
FIGURE 3 is a schematic representation of a system 

which permits alternative modes of operation of the se 
lector plunger. 
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FIGURE, 4 is a longitudinal section through an op- - 

erating assembly in the system shown in FIGURE 3. 
Referring now to FIGURE 1 of the drawings the ar 

rangement shown is specifically intended for varying the 
distance between a pair of bearing supports i, 2, one of 
the bearing supports 1 being screw threaded into the 
closed rear end of an hydraulic ram cylinder 3 whilst 
the other bearing support is attached to the outward or 
front end of a hollow ram piston rod 4 which passes 
through a gland 5 screw threaded on the front end of 
the ram cylinder 3 and which has an enlarged flanged 
portion 5a at its head end by which the ram piston rod 
4 is slidably engaged in the ram cylinder 3. An enlarge 
ment 4b on the piston head divides the interior of the 
cylinder into front and rear chambers FS and RS respec 
tively. The working fluid is admitted to the chamber 
RS behind the piston head 4a in the ram cylinder 3 by 
means of a radial opening 5b in the gland which is con 
nected to an accumulator or pump (not shown). In the 
wall of the piston head 4a on opposite sides of the en 
largement 4b are a pair of ball valves 6, 7, located in 
ports or passages 6, 7' which regulate the flow of the 
working fluid from the respective chambers of the ram 
cylinder 3 to the interior of the ram piston head 4a 
which contains a selector member in the form of a hol 
low plunger 8 which is open at its front end. This hol 
low plunger 8 is integral with a rod 9 which extends 
within the ram piston and is connected by a pin 10 at 
its outward end to a link 11. The link it is pivoted at 
one end to bearing support 2 and pivotally connected at 
the other end to a push/pull cable 12. Intermediate its 
points of connection with the rod 9 and cable 12 the link 
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11 is pivotally connected to the plunger 13 which is spring 
urged to retain the selector plunger 8 in neutral position 
when the ram is stationary. 
The outside surface of the hollow plunger 8 is formed 

with two separate shallow longitudinally elongated re 
cessed cam surfaces 4, 15 which are adapted selectively 
to operate the respective ball valves 6, 7 in the head 4a 
of the ram piston depending upon the position of the se 
lector plunger 8 in the head of the ram piston. Each 
such ball valve in fact includes an actuating ball 16 
which engages the cam surface which increases in depth 
towards its end or ends whereby the actuating ball 16 
is forced outwards as a result of a certain longitudinal 
sliding movement of the plunger 8 to displace the valve 
ball 6 or 7 from its seating against the prevailing fluid 
pressure. The back end of the hollow selector plunger 
8 is formed with radial ports 17 to allow the working 
fluid entering the plunger via either ball valve 6 or 7 to 
be exhausted to the interior of the ram piston 4 whence 
it escapes through a radial opening 18 at the rear of the 
latter and is conducted back to a fluid supply tank (not 
shown). In addition the head of the ram piston is 
formed with a straight narrow transfer duct or passage 
means 25 which extends obliquely from the front face 
of its flanged portion 4b to a shallow recess 19 in the in 
side wall surface of the ram piston. The duct provides 
a communication path between the chambers FS and RS 
as will later be described. 
The selector plunger instead of being operated through 

a cable could be directly manually operated. . 
Alternatively and as shown in FIGURE 2 the end of 

the selector plunger rod 9 may be directly connected to 
the end of the core piece 20 of a solenoid 25 of for ex 
ample, an A.C. 50 cycle 200-240 volt type such as is 
capable, in the instance described, of transmitting a 5 
ounce force to the selector plunger, this being made pos 
sible by the use of annular composite polytetrafluor 
ethylene-rubber seals 36 between the selector plunger 8 
and the ram piston 4. The solenoid is contained in a 
housing 22 which extends between piston rod 4 and bear 
ing support 2. 

in operation hydraulic fluid admitted continuously to 
the back of the ram cylinder 3 from a pump or accumula 
tor exerts a force on the rear active surface of the ram 
piston head 4a, this force being balanced by the pres 
sure prevailing in the front chamber FS of the ram cylin 
der 3 which acts on the front active surface of the ram 
piston head the area of the latter being in this instance 
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twice that of the rear active surface, so that the static 
pressure in the front of the ram cylinder 3 is half the 
working pressure in the back chamber RS of the ram 
cylinder. In this equilibrium or neutral position both 
bail valves 6, 7 are closed under the influence of the 
respective pressures and the ram piston is hydraulically 
locked. 

in order to extend the ram the selector plunger 8 is 
moved a short distance rearwards or away from the 
closed end of the cylinder to open the rearward ball valve 
6 which allows fluid to flow from the chamber RS to 
the chamber FS of the ram cylinder via recess 9 and 
duct 23, the other valve 7 being closed. The system. 
then ceases to be equilibrium and due to the increase 
in pressure in the front chamber FS of the ram cylin 
der 3, extension takes place. 

in order to retract the ram the selector plunger 8 is 
moved in the opposite direction past the neutral position 
to a position in which the front ball valve 7 is opened 
and the rear ball valve 6 is closed so as to permit the 
fluid in the front chamber FS of the ram cylinder 3 to 
enter the plunger head and thereafter pass rearwardly 
through the ports 17 to the annular space between the 




