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This invention relates to an actuator for service in pis 
ton and cylinder devices. 
Many machine operations are performed in sequence 

which require controls to cause one operation to start 
after the completion of a previous operation. Piston 
‘and cylinder devices may be used to provide the mode 
of power for such machine operations so that a limit 
switch is a convenient means for effecting a sequence of 
operations. Often, the movement of a piston to the end 
of its stroke may be used to trip a switch starting the 
next operation or the return stroke of the piston. 

This invention is concerned with an actuator which 
may be placed in the head of a cylinder in position 
to be struck by the piston and moved to operate a switch 
or the like. One di?iculty with this type of actuator 
in the past has been the fact that the actuator was ex 
posed to the pressure within the cylinder and might be 
moved by the pressure when the piston was moving away 
from the actuator. Springs have been used to bear 
against the actuator and oppose the pressure ?uid on its 
exposed part; however, space limitations have not per 
mitted the incorporation of su?icient spring pressure par 
ticularly in high pressure applications. 

It is a principal object of this invention to provide a 
new and improved actuator of the type described. 
Another object is to provide an actuator for piston and 

cylinder devices particularly adapted to high pressure 
applications. 
Another object is to provide an actuator which by 

its structure cannot be operated by pressure ?uid within 
the cylinder and will be operated only by physical move 
ment provided by the piston striking the actuator. 
A still further object is to provide an actuator of the 

character described requiring only su?icient spring load 
ing to overcome friction of the sealing structures utilized 
insuring proper low pressure operation. 

Other objects, features and advantages of the inven 
tion will be apparent from the following description of 
a preferred embodiment of the invention illustrated in the 
drawing in which: 

Figure l is a fragmentary sectional view through one 
head of a piston and cylinder device showing the actuator 
of this invention mounted therein and positioned to op 
erate a switch shown in elevation; and 

Figure 2 is a fragmentary sectional view taken sub 
stantially along line 2--2 of Figure l. 
The present invention is particularly intended for use 

in piston and cylinder devices operating at high pres 
sure. Ordinarily, such devices use a hydraulic motive 
?uid and the operating pressures involved may be as 
high as 3000 pounds per square inch or more. At these 
pressures, the exposed part of the actuator will have 
considerable force applied to it by the pressure within 
the cylinder as the piston moves away from the actu 
ator. In the past, this force has been opposed by the 
imposition of heavy springs against the movable part 
of the actuator. 
There is normally no pressure ?uid on the actuator 
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as the piston moves toward it. The spring pressure on 
the actuator must be overcome by the piston movement 
and should not be su?icient to cause serious feed rate 
change or thrust loss which might aifect forward stroke 
normal operation. 

In the ?gures of the drawings, a cylinder head 3 is 
shown as joined to a cylinder tube 4 held together by 
tie rods 5. A piston structure 6 is reciprocally mounted 
Within the cylinder and may travel until it strikes against 
the head structure. The head itself has a retainer plate 
7 mounted thereagainst serving to hold bushings and 
sealing structure for the piston rod (not shown). A 
microswitch 8 having a base plate 9 is secured by screws 
10 to the retainer plate. The switch has an operating 
stem 11 extending into an appropriately located bore 12 
through the retainer plate. In order to operate the 
switch 8, its stem 11 may be depressed a short distance, 
ordinarily not appreciably more than a sixteenth of an 
inch. It will thus be evident that the drawings illustrat 
ing the invention are somewhat enlarged in scale. 
The actuator itself involves a spool 15 having an outer 

stem 16 and an inner stem or actuating portion 17 with 
an enlargement 18 intermediate the two stem portions. 
A stepped bore 19 is formed through the head 3 in order 
to receive the actuator structure. This bore is in com 
munication with the bore 12 through the retainer plate. 
The structural parts of the actuator include a cylin 

drical cage 20 having a larger internal diameter portion 
21 and a smaller portion 22. The stem portion 17 
slides in the smaller diameter of the cage and is sealed 
thereagainst by an O-ring 23. The enlargement 1-8 slides 
within the larger portion 21 of the cage and is sealed 
likewise thereagainst by an O-ring 24. Thus, the stem 
and enlargement guide the spool in its longitudinal move 
ment within the cage 20. 
The portion of the actuator exposed to the inter 

nal pressure of ?uid within the cylinder is sealed from 
the remainder of the actuator by an O-ring or packing 25 
in engagement With the outer surface of the stem portion 
16. A washer~like member 26 retains the O-ring against 
extrusion towards the switch. The cage itself is sealed 
Within the bore 19 in the head by an O-ring 27 so that 
?uid from within the cylinder is prevented from escaping 
through the bore 19 around the actuator parts, any leak 
age going to the vent 33. 
When operating under extremely high pressure of the 

order of 3000 pounds per square inch, the stem 16 is sub 
jected to a considerable force urging the spool toward 
the switch. In the present instance, this force is resisted 
by a structure permitting the application of the pressure 
?uid to the backside of the enlargement 18 on the spool. 
The particular means here employed includes a ?uid pas‘ 
sage 30 drilled longitudinally through the stem 16 and 
connecting with a cross passage 31 admitting ?uid into 
the space or chamber 32 between the spool and cage. 
The area of the enlargement against which this pressure 
acts is slightly larger than the effective area of the stem 
16. Since the pressure ?uid acting upon the enlargement 
and the stem is the same, the net eifect is to yieldingly 
urge the spool toward the piston. While the passages 
30 and 31 are herein shown as the preferred means of 
applying the pressure to the enlargement, obviously a 
separate passage through the head 3 could be provided. 

Since the spool is sealed within the cage by the O—ring 
25 around the stem 16 and the O-ring 24 in the enlarge 
ment, a means is provided for venting the space between 
these O-rings. A small tapped vent 33 communicates 
with a space 34 around the forward end of the cage. 
As the spool moves there is thus no change in the atmos 
pheric pressure around the forward end of the enlarge 
ment ‘and thus no resistance to its movement because of 
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any change in pressure. The spring 35 shown as abutting 
the enlargement and the rearward part of the cage is a 
light weight compression spring applying a force on the 
spool only su?icient to overcome the friction of the 
O-rings on the movable spool. This spring insures that 
the spool will be moved toward the piston even though 
the pressure within the cylinder might be quite low. 
When the enlargement is moved against the washer-like 
part 26, it is in proper position to be contacted by the 
piston and physically moved to operate the microswitch 
8. The switch in turn will control the starting of a 
succeeding operation. 
The actuator of the present invention may be used 

with equal facility in high and low pressure piston and 
cylinder devices. In either event, the pressure admitted 
to the rearward side of the enlarged portion of the spool 
will always urge the spool toward the piston within the 
cylinder. Slight modi?cations of the shape of the spool 
may be made in order to increase or decrease the differ 
ential force acting upon the spool because of the appli— 
cation of motive ?uid pressure. Also, the present actua 
tor is shown as mounted within a cylindrical cage 29; 
however, modi?cations may be made in this regard 
should the bore 19 within the head of the cylinder be 
properly shaped to receive the spool. For convenience of 
manufatcure, the present structure is preferred. 

In operation, the actuator spool is moved to the right 
in Figure 1 when struck by the piston structure 6. The 
spool abuts the stem 11 of a microswitch 8 and causes 
it to move thus operating the switch. Ordinarily, the 
pressure ?uid moving the piston 6 is then reversed within 
the cylinder so that the piston will be moved away from 
the spool of the actuator. Upon this occurrence, the 
spool will return to the position shown wherein the en 
largement engages the washer-like member 26. Should 
the pressure within the cylinder be quite low so that the 
force ‘applied on the spool by the pressure will not over 
come the friction of the O-ring seals, the light spring 35 
will insure that the spool returns to the initial position. 
The foregoing detailed description has been given for 

clearness of understanding only, and no unnecessary 
limitations should be understood therefrom, for some 
modi?cations will be obvious to those skilled in the art. 

I claim: 
1. A limit switch actuator for a piston and cylinder 

device, comprising: an ‘actuator spool adapted to be 
slidably mounted in a bore in a head of the cylinder and 
having a stem positioned to be contacted and moved by 
the piston at the end of its stroke for operating a limit 
switch; an enlargement on the spool adjacent the stem 
of a size to afford a chamber in the bore on the side of 
the enlargement remote from the piston, said stem having 
a ?uid passage for admitting cylinder pressure ?uid to 
said chamber; and sealing means for preventing appli 
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cation of cylinder pressure ?uid to the side of the enlarge 
ment adjacent the stem so that the cylinder pressure ?uid 
is prevented from moving the spool from a predeter 
minded desired position. 

2. An actuator assembly for a piston and cylinder 
device adapted to move a means responsive to physical 
movement thereof by a piston in the cylinder, compris 
ing: a spool slidably mounted in a bore in the cylinder 
head communicating with the interior of the cylinder, 
said spool having a stem portion extending into‘ the cylin 
der for contact and movement by the piston and an inter 
mediate enlargement, said stem and enlargement having 
sliding support in said bore; a seal about the stem prevent 
ing application of cylinder pressure ?uid to one side of 
the enlargement; and said stem having a ?uid passage 
leading to the other side of the enlargement so that 
pressure ?uid within the cylinder may urge the spool 
toward the cylinder. 

3. An actuator as speci?ed in claim 2 in which said 
seal about the stem comprises a packing in ?uid tight 
engagement about the stem portion and a spring is pro 
vided for urging the spool toward position to be con 
tacted by the piston, said spring being adapted to over 
come friction of said sealing means on the spool. 

4. An actuator assembly for use in high pressure cylin 
ders, comprising: a hollow cage adapted to be placed in 
a bore in a cylinder head and having a stepped bore 
with an internal shoulder near one end between the bores; 
a spool slidably mounted in the cage and having a rear 
ward stem portion slidable in the smaller bore portion 
of the cage ‘and an enlarged portion slidable in the larger 
bore portion of the cage; said spool carrying ?uid seal 
ing means in contact with said bore portions; a forward 
stem portion on said spool extending into the cylinder 
for physical contact with a member to move the spool 
within the cage for actuating another member; ?uid 
sealing means between the forward stem and cylinder 
head preventing passage of ?uid along said stem, and 
said forward stem having a ?uid passage therein com; 
municating with a space between the cage and enlarge 
ment to ‘apply pressure ?uid to the enlargement in opposi 
tion to the pressure ?uid on said stem, said stem area 
and enlargement area being so related that pressure ?uid 
in the cylinder urges the spool toward the interior of 
the cylinder; and spring means between said cage shoulder 
and spool enlargement additionally urging the spool to 
ward the interior of the cylinder. 
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