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This invention relates to control or actuating mecha 
nisms for valves and it relates particularly to a “follow 
up” control mechanism whereby a hydraulic motor, jack 
or the like, can be caused to move in proportion to the 
movement of another manually or power driven element 
for operating the valve. 
Many different types of “follow-up” control mecha 
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nisms have been suggested heretofore. Usually, the prior ' 
art mechanisms include a differential gear device, one part 
of which can be operated manually or by power means 
to open the valve to start a motor while another part of 
the differential is operated by an element driven by the 
motor to close the valve so that during a predetermined 
movement of the manual or power controlled element, the 
motor driven element will be displaced through a propor 
tional distance. 
The present invention provides a greatly simplified 

means for controlling the valve to enable such a follow-up 
operation of a hydraulic motor or the like. In general, 
it includes a rotary member mounted on the control stem 
of a valve which is connected by threads or camming 
means to another relatively rotatable but non-axially 
movable member which is rotated by the driven element 
or motor of the system. In this way, rotation of one of 
the elements in one direction will cause the valve to open 
while the rotation of the other element by the driven 
member or motor will cause the valve to close and thereby 
stop the motor. 
For a better understanding of the present invention, 

reference may be had to the accompanying drawing in 
which: 

Fig. 1 is a View in section through a typical valve and 
follow-up control embodying the present invention; and 

Fig. 2 is a schematic showing of a typical hydraulic 
system utilizing the control and disclosing its connection 
in the hydraulic system. 

Referring to Fig. 1 of the drawing, the control mech 
anism may be applied to a four port selector valve gen 
erally of the type disclosed in the Ashton United States 
Patent No. 2,349,069, dated May 16, 1944. The valve 
10 includes a casing 11 in which are mounted a series of 
four valve poppets 12, 13, 14 and 15 by means of which 
flow of liquid from a pressure port 16 through the motor 
and to a return port 17 can be controlled. The poppets 
12 and 13 control the ilow to and from a line port 18 
while the poppets 14 and 15 control the flow of liquid 
through the line port 19. The poppets are displaced from 
their seats by means of a slidable cam shaft 20 which is 
provided with tapered cam surfaces 21, 22, 23 and 24 
cooperating with the inner ends of the poppets 12, 15, 14 
and 13, respectively. Downward movement of the cam 
shaft 20 causes the poppets 12 and 14 to be unseated 
thereby permitting liquid to flow from the pressure port 
16 to the line port 18 and permitting liquid to flow from 
the line port 19 to the return port 17. 
Upward movement of the cam shaft 20 unseats the 

poppets 15 and 13 so that the flow is reversed, that is, the 
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line port 19 is connected to the pressure port 16 while the 
line port 18 is connected to the return port 17. 

While the invention is described with reference to a 
poppet-type valve, it will be understood that any other 
type of valve having an axially slidable control shaft or 
valve may be used. 
The cam shaft 20 is normally biased upwardly, as 

viewed in Fig. 1 by means of a spring 25 bearing against 
a ring 26 in the end of the bore 27 in which the cam shaft 
is received and the upper end of a recess 28 in the lower 
end of the cam shaft. In the position shown, all of the 
poppets are seated. The spring 25 must be powerful 
enough to unseat the valves 13 and 15, when the cam shaft 
is not restrained against upward movement. 
The cam shaft 20 is retained in the bore 27 by means 

of a retaining ring 30 at the upper end of the casing. The 
ring 30 has fingers 31 and 32 engaging in grooves 33 and 
34 in the cam shaft to prevent its rotation and limiting its 
longitudinal movement. The upper end 3S of the cam 
shaft is of reduced cross section and it extends through 
an externally threaded sleeve or worm 40 which carries at 
its upper end an actuating lever 41. The lever 41 is 
mounted on a non-circular extension 42 of the worm 40_ 
and is ñxed Ythereto by means of a threaded plug 43 
threaded into the upper end of the extensio-n 42. The 
worm 40 is rotatable and the plug 43 engages the upper 
end 35 of the cam shaft. 
The threads 44 on the worm 40 mesh with comple 

mentary internal threads 45 on a nut or sleeve 46 which 
is concentric with the worm 40 and the shaft 35. The 
nut 46 is provided with a flange 47 at its lower end which 
is received in a retaining ring 48 fixed to the end of the 
casing 11 so that the nut 46 is rotatable but cannot move 
axially. The nut 46 also carries an actuating arm 49 
which may be threaded on the exterior of the nut and 
locked in position by means of a screw 50. While the 
Worm 40 and nut 46 are shown as being provided with 
threads it will be understood that other types of inclined 
plane or camming elements may be used to produce axial 
movement of the cam shaft 20. 
The construction described above permits movement of 

the cam shaft in either direction from its neutral position 
by rotation of the worm 40 and return of the cam shaft 
to its neutral position by rotation of the nut 46 in the 
same direction. Thus, if the nut 46 is kept stationary and 
the worm 40 is rotated, the latter will be screwed into or 
out of the nut 46. The cam shaft 2lb follows the axial 
movement of the worm 40 because the spring 25 holds 
the end 35 of the cam shaft against the plug 43 at all times. 
In this way, the spring 2S takes up all the backlash in the 
Worm 40 and nut 46. In like fashion, if the worm 40 
remains stationary, rotation of the nut 46 will move the 
Worm 40 endwise toward or away from neutral position. 
The “follow-up” action of the threaded elements is best 

shown schematically in Fig. 2. In a hydraulic system dis 
closed therein, a pump 51 is provided to supply pressure 
through a conduit 52 to the pressure port 16 of the valve 
10. Liquid is supplied to the pump from a reservoir 53 
and the reservoir is connected also by a conduit 54 to the 
return port 17 of the valve 10. Ther line ports 18 and 
19 are connected to opposite ends of a hydraulic jack 55, 
the piston 56 of which is connected to a movable element 
such as a wing flap 57 pivoted at 58. The system may also 
be provided with an unloading valve 59 which returns 
liquid through the conduit 60 to the reservoir 53 when 
the valve 10 is in its neutral or closed position. 
Assuming that the lever 41 is a manually actuated con 

trol handle, the valve 10 may be connected to the jack 
55 so that movement of the handle 41 in a clockwise di 
rection will open the valve to admit liquid under pressure 
through the port 19 to the lower end of the jack 55. The 
liquid pressure will move the piston upwardly and liquid 
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above the piston will be returned through the port 18 to 
the reservoir 53. 
The control member 49 may be connected in any suit 

able way such as by means of the link 62 and the lever 
73 to the wing ñap so that upon the clockwise movement 
of the wing ñap resulting from upward movement of the 
piston, the lever 49 will be rotated in a clockwise direction 
thereby returning the cam shaft 35 to its neutral position 
and closing all of the valves. 

Counterclockwise movement of the lever 41 will result 
in a reversal of the above-described operation so that the 
valve will be closed after the flap S7 moves counterclock 
wise to a position corresponding to the displaced position 
of the handle 41. 

It will be understood, of course, that the new follow-up 
control may be used in many diíîerent types of follow-up 
systems and the nut and worm elements may be actuated 
in accordance with the requirements of such systems. Ac 
cordingly, the above-described embodiment of the inven 
tion should be considered as illustrative and not as limit 
ing the scope of the following claims. 
We claim: 
1. A follow-up mechanism for a control unit having a 

casing and a slide member therein to control another de 
vice, comprising a pair of concentric, telescoping sleeves 
having cooperating threaded portions for moving them 
endwise relatively on relative rotation, an end closure at 
one end of the inner sleeve, means biasing said slide mern~ 
ber into the inner sleeve and into engagement with said 
end closure for axial movement therewith, means sup 
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porting the other sleeve for rotation relative to said cas 
ing and retaining it against axial movement relative there 
to, and means to rotate said sleeves selectively to move 
said slide member endwise. 

2. A follow-up mechanism for valve units arranged to 
be opened selectively so as to reverse the direction of ñow 
of liquid to a device actuated by such ñow comprising a 
casing, a slidable cam shaft member in said casing, a íìrst 
rotatable sleeve member having external threads thereon 
and an axial recess having a closed outer end, means urg 
ing an end of said slidable member into said recess and 
against said closed end, a second internally threaded sleeve 
member threaded on said first sleeve member and rotata 
ble relative thereto, means supporting said second thread 
ed member for rotation on and retaining it against axial 
movement relative to said casing, and a member to rotate 
one or' said first and second members to move said slida 
ble member endwise in one direction, and a member to 
rotate the other of said members to move the slidable 
member in a direction opposite to said one direction. 
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