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This invention relates to a fluid driven actuator and is particularly directed to improvements in a pneumatic 
???tor for operating a tool such as, for example, a 
Sca. 

Among the objects of this invention are to provide a 
light-weight tool and actuator assembly adapted to be 
grasped in one hand and supported and operated thereby, 
to provide a device of this type in which a manually 
graspable section of the device is positioned between the 
tool support and the power cylinder, to provide a novel 
form of air system for applying power to one stroke of 
the tool and for returning the tool to its initial position 
without the use of springs, and to provide a novel form 
of valve assembly which is demountable as a unit from 
the manually graspable body portion of the device. 

Other and more detailed objects and advantages will 
appear more fully hereinafter. 

In the drawings: 
Figure 1 is a plan view showing a preferred embodi 

ment of my invention. 
Figure 2 is a side elevation thereof partly broken away. 
Figure 3 is a sectional elevation on an enlarged scale 

taken substantially on the line 3-3 as shown in Figure 1. 
Figure 4 is a longitudinal sectional view partly broken 

away showing details of the valve assembly, the valve 
being in open position. 

Figure 5 is a sectional view similar to Figure 4 show 
ing the valve shifted to closed position. 

Figures 6, 7 and 8 are transverse sectional views taken 
substantially on the lines 6-6, 7-7, and 8-8 respec 
tively as shown in Figure 3. 

Referring to the drawings, the device includes a man 
ually graspable body portion 10, a power cylinder assem 
bly 11, a control valve mechanism 12, and a power 
driven tool generally designated 13. The general plan 
of operation contemplates that fluid under pressure de 
livered by the supply line 14 causes a piston within the 
power cylinder assembly 11 to reciprocate and thereby 
operate the tool 13. This operation is under the control 
of the valve assembly 12 so that when the operating 
handle 15 is depressed the tool is actuated in one direc 
tion, and when the handle 5 is released the tool is 
actuated in the other direction. . 
The body 10 comprises an elongated section having an 

axial bore 16 extending longitudinally therethrough. One 
end of the body is formed with a circular flange 17 hav 
ing a cylindrical projection 18 extending axially there 
from. The other end of the body is provided with a 
plurality of upstanding lugs 19 separated by a pair of 
axially extending slots 20. The tool 13 is provided with 
parallel support bars 21, which extend into the slots 20 
between the lugs 19. These support bars 21 are fixed 
relative to the lugs 19 by means of clamping bolts 22. 
The cylindrical projection 18 is provided with external 
threads 23 to receive the internal threads 24 of the shell 
25. The flange 17, projection 18 and shell 25 form a 
part of the power cylinder assembly 11. 
The shell 25 is internally threaded at 26 to receive the 

external thread 27 on the end closure 28. The closure 
28 is provided with a central boss 29 which is threaded 
at 30 to receive the threaded bushing 31. A lock nut 32 
serves to anchor the bushing 31 with respect to the end 
closure 28. A fitting 33 serves to connect the pressure 
fluid supply line 14 with the bushing 31. This connection 
is accomplished by means of interengaging threads 34 and 
seal ring 35. A stationary tube 36 is fixed in the bushing 
31 by any convenient means and extends axially of the 
power cylinder assembly, 11. Fluid pressure supplied 
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from the line 14 passes directly into the interior of the 
tube 36 through the central passage 37 in the bushing 31. 
- A piston 38 is provided with a sealing ring 39 which 
slides in sealing engagement with the inner cylindrical 
surface 40 of the shell 25. The piston rod 41 is enlarged 
at one end and is provided with a shoulder 42. The pis 
ton 38 is fixed on the piston rod 4 and clamped against 
the shoulder 42 by means of a clamping nut 43. 
The enlarged end of the piston rod 4 is provided with 

an axially extending cylindrical bore 44, and the annular 
Seal plug 45 which is fixed on the end of the stationary 
tube 36 is slidably received within this bore 44. A seal 
ring 46 is provided to prevent leakage. The seal plug 
45 acts as a piston within the cylindrical bore 44. The 
iston rod 41 reciprocates within the cylindrical bushing 

47 which is fixed within the bore 16 in the body member. 
The forward end of the piston rod is provided with a 
hardened sleeve 48 which fits within the bushing 47. 
The piston rod is provided with internal threads 49 at 
its forward end to receive an externally threaded actuat 
ing rod 50. A lock nut 51 secures the actuating rod 50 
in selected position with respect to the piston rod 41. 
The piston 38 serves to divide the power cylinder assem 

bly into a forward chamber 52 and a rear chamber 53. 
Means are provided for alternately pressurizing and vent 
ing the forward chamber 52, and as shown in the draw 
ings this means includes the detachable valve assembly 
unit i2. This unit 12 includes a housing 54 provided with 
a cylindrical bore 55. The housing 54 is rounded on its 
upper portion, and its lower edge S6 is formed in an axially 
eXtending plane as shown clearly in Figures 6-8. The 
housing 54 and body 10 cooperate to provide a handle 
grip which may be grasped manually in one hand for 
supporting the device. The flat surface 56 on the hous 
ing is machined to fit the corresponding flat surface 57 
provided on the body 10. The ends of the housing 54 
adjacent the lower horizontal surface 56 are bevelled as 
shown at 58 and 59. The beveiled surface 58 is received 
within the corresponding notch 60 provided on the body 
10 and the bevelled surface 59 is engaged by the corre 
sponding bevelled surface 61 provided on the lug 62. 
The lug 62 is anchored to the body 10 by means of the 
threaded element 63. From this description it will be 
understood that the valve housing may be disassembled 
from the body by first removing the lug 62, sliding the 
valve assembly 12 toward the power cylinder assembly 
11 to disconnect the bevelled surfaces 58 and 60, and 
then lifting the valve assembly 12 radially away from the 
body 10. Assembly of the parts is accomplished in the 
inverse order. The ends of the housing 54 may be 
grooved as shown at 64 for reception of the dowels 65 
secured on the body 10. 
A plurality of lateral ports are provided in the housing 

54, and each of these ports extends from the axial bore 
55 downward through the horizontal surface 56. The 
fluid inlet port is designated 66, the delivery port for 
delivering fluid to the chamber 52 is designated 67, and 
the vent port for exhausting fluid from the chamber 52 
is designated 68. Each of these ports communicates with 
an aligned corresponding port provided in the body 10. 
Thus port 66 is aligned with port 69, port 67 is aligned 
with port 70, and port 68 is aligned with port 71. A seal 
ring 72 may be provided at the junction of each of the 
ports to prevent leakage. 
The port 69 in the body 10 communicates with a lateral 

opening 73 provided in the guide bushing 47. The side 
opening 73 in turn communicates with the annular space 
74 provided by the externally grooved portion 75 of the 
piston 41. Seal rings 76 are provided on the piston on 
opposite sides of the grooved portion 75 to prevent leak 
age. A plurality of lateral openings 77 are provided in 
the piston 41 establishing communication between the 
central bore 78 in the piston 41 and the annular space 74. 
The central bore 78 communicates with the bore 44 in 
the piston by way of the intermediate connecting bore 79. 
From this, description it will be understood that fluid 
pressure delivered into the bore 44 by the stationary tube 
36 passes inward through bores 79 and 78 and through 
lateral ports 77 into the annular space 74. The fluid 
pressure then passes outward through side opening 73 in 
guide bushing 77 and then passes through aligned ports 
69 and 66 into the central bore 55 in the valve housing 
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54. Longitudinal passage 97 in the body 10 communicates 
b?tw?ën the châmb?ri 52 ?mid *thiel?teral port '70. Lön 
gitudinal passage 98 in the body 10 connects the lateral 
vent port 71 to atmosphere. 
A plurality of stationary annular elements is provided 

within the-bore 55 of theº valveilhousing:54. These elle 
ments preferably comprise three ported rings 80, -81 and 
82. The inner and outer rings 80 and 82 are provided 
with a single-sealing ring.83 engaging the bore'55, while 
the central sealing ring 81 is provided with axially spaced 
sealing rings'84 engaging the central bore 55. A lateral 
port 85 in the ring 82 communicates with the housing 
port 68. Similarly, a lateral port 86 in the ring 80 com 
mitinicates with the housing port '66. A central port 87 
in the central ring 81 communicates with the housing 
port '67. A pair of retainer rings 88 are mounted in 
grooves provided in the valve housing 54 and serve to 
prevent axial movement-of the rings 80, 81 and 82. 
An axially movable valve element 89 is positioned 

within the rings'80, 81 and 82. This element 89 com 
prises essentially a pair of spool portions 90 and 91 joined 
end-to-end and operable as a unit. Three spaced sealing 
rings 100,101 and 102 are mounted on the movable ele 
ment 89,and these sealing rings engage within cylindrical 
"land" portions 103, 104,105 and 106 which are formed 
by the internal bores of the individual stationary rings 
80.81 and 82. When the movable valve element 89 is 
in the position shown in Figure 4 the delivery port 67 
is' placed in communication with the vent port 68, while 
theirlet port 66 is closed off by contact of the seals 100 
and 101 with the lands 103 and 104 on the stationary 
annularrings 80ând:81. Whèn themovable valve elle 
ment 89 is shifted to the position shown in Figure' 5the 
inlet port 66 is placed in communication with the delivery 
port 67 while the vent port 68 is closed off by means of 
the contact of seals 102 and 92 with the lands 105 and 
106 Ön the stationary rings 81 and 82. ~ r 
Méans are provided for 'Shifting the valve element 89 

axially between the position shown in Figure 4 and 
Figure 5. "As shown in the drawings, this means includes 
the operating lever 15 which is connected to the valve 
hõù?iñgi 54 by m?âns òf pivot 93. A hardened insert: 94 
orithelever engages a steel ball 95 secured to one end of 
the element 89. A coil spring 96 is positioned between 
t?? other end of th? ?lement 89 and the lug 62. - The 
spring 96 serves to return the element 89 to the open 
pósition shown in Figure 4 when the operator (not shown) 
releases the operating lever 15. - 
When the operating lever, 15 is in the position shown 

in Figures 1-4, fluid pressure is blocked off by the en 
gagement of the seals 100 and 101 with stationary contact 
rings:80 and 81 so that no pressure is applied to the 
chamber 62, but on the contrary this chamber is vented 
to atmosphere through passages 97 and 98. S. 
When the operating lever 15 is manually depressed the 

movable valve element 89 is shifted to the right as viewed 
in the drawings to the position shown in Figure 5. In this 
position of the valve element, fluid under pressure passes 
throughinlet port 66 and out through delivery port: 67 
into the aligned body port 70 and into the passageway 97 
to-the-chamber 52. Fluid under, pressure is thus: applied 
against the left-side of the piston 38 as viewed in Figure 3. 
A seal ring: 112 may be provided to prevent escape of 
pressure along the threads. 23-24. ...The piston 38-moves 
to othe right: because the effective area of the forward 
chamber 52 is: greater than the effective cross-section area 
of the bore 44. The unit pressure within the bore: 44 is 
approximately the same as the unit pressure within the 
forward channber 52, but since the effective: area of the 
latter is considerably...greater the piston moves to the 
right on its power stroke. When the operating lever: 15 
of the control valve assembly, 12 is released, the forward 
chamber 52 is vented to atmosphere through-passageways 
97 and 98. The same-units pressure within the bore 44 
then moves the piston 38 back to its initial position on 
the return stroke. - 

: In order to accomplish rapid venting of the rear cham 
ber 53 and rapid repressuring to... prevent sluggishness 
on the return stroke, prefer to provide a small bleed 
port: 110 extending through the wall of the stationary 
tube, 36, and I further provide a plurality of ports 111 
extending through the wall of the end closure. 28. When 
the piston; 38 moves to the right as viewed in Figure.3 
air pressure 'within, the rear chamber 53 is exhausted 
through the ports 111, and when the piston'38 is moved 
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to the left the rear chamber 53 is repressurized by air 
passing inwardly through the ports 111 and by air supplied 
from the bleed port 110. The bleed port 110 is so small 
in comparison with the area of ports 111 that the pressure 
in the rear chamber 53 does not build up above atmos 
???ic pressure except when the piston 38 moves to the 
right. 

In the particular embodiment of my invention illus 
trated in the drawings the bore 44 is larger. in diameter 
than the inner diameter, of the bashing 47, but these rel 
ative dimensions are illustrative only and the bore 44 
could be Håde Smaller, ifå desired. 
A resilient cushion or bumper 113 may be provided 

within the power cylinder assembly 1i and mounted on 
the end closures 28. This bumper may be formed of 
natural or synthetic rubber and acts to cushion the de 
celeration of the piston 38 at the end of its power stroke. 
The piston 38 engages the rubber bumper 13 in direct 
CO?tå?t. 

While the pneumatic actuator as described above may 
bessed.ín: connectionwithanyºones of anumberofºdif 
ferent types of tools, have chosen to illustrate it in 
connection with a pruning shear. This shear designated 
13 includes the stationary bars 2i which carry the pivot 
boiti i4 at their outer ends. One of the bars 21 is pro 
vided with a stationary shear i blade ... ii.5. A movable 
shear-blade 146 is pivoted on the bolt 114 between the 
bars21 and provided with a radially extending crank 
arm. 17. A link 18 is pivotally connected to the crank 
armi (7 at 1:19 and is pivotally connected at 120 to the 
actuating rod 59. As described above this actuating rod 
50 is directly connected to the piston rod 41. When the 
piston'rod4 is exterided the movable shear blade 116 is 
moved što theºposition "shown in Figure 2. When the 
piston rod is restricted on the power stroke the link 18 
moves the blade 6 toward the biade i5, as will be 
readily understood. Since the movable: shear blade: 6 
is located between the bars 2i. it is centrally-positioned 
with respect to the piston rod 41 and link 118. No offset 
is present and hence the force on the power stroke does 
not subject any of the parts to bending action. A counter 
bore 21 is provided at the forwerd end of the body 40 
to provide clearance for the nut 5i on the power stroke. 
A movable-stop 22 may be mounted on the support 

bars 21 so as to limit the opening movement of the shear 
blade 116. when desired. This stop. 122 may be moved 
along the horizontal slots 123 provided in the bars. 21 so 
that in one position it is engaged by the lug. 124 provided 
on the shear bladei6. If it is desired to have the mov 
able shear blade 16-move-through its maximum...arc of 
travel the stop 22 is: shifted to... the position shown in 
figure-2. So...that it is clear of the path of travel of the 
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The size and shape of the body, it is such that it may 
be readily-grasped-in-the-palm of the hand of...an oper 
ator, and so that the gperating lever 15 may be moved 
by the index and medial fingers. Asqueezing action of 

60 

70 

means at the other. end.' of the body: 

naaaliy -w 

} may bestipported by one-hand, a contro valve assembly 

these fingers depresses, the operating-lever and causes the 
movable shear. blade. 116- to move through its power 
stroke. When the fingers of the 9perator are relaxed, the 
return spring: 96 moves--the operatings lever back to its 
initial position-ands the movable, shear-biade. 16...is re 
turned to open position. A laterally extending lug, 125. 
is: provi on the forward:end of the body::10: opposite 
the ilgs 9; and this lug is proportioned, so: that the hand 
of the operators may rest against its surface. 126. 

i Having fully described my invention; it is to be linder 
stood, that do not wish to be: inited to the details: herein 
set forth, but my invention is of the full-scope of the 
appended clairns. 

? I claim: - - ..." - 
1.: Enia; portable-fluid-driven actuator, for; a tool, the 

combination of: a body, a power, cylinder assenbly in 
cluding a cylinditical shell, a cylindrical extension at one 
end of the body for connecting: the body to the shell, 

r: connecting said 
body-toa too; the bÖdy: hávigan aXiälly extending ceri 
trali gripsportion interfinediate... its leads shaped to be 

grasped by an operator whereby the actuator 
mcsinted on and forining: a part of said central grip: p3'- 
tion of the body and havingiariaxially extending innovable 
valve; element mounted within the router surface of the grip portion, the power, cylinder: assembly including a 
pisten mounted for reciprocation within ; the shell and . 
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having a piston rod extending axially through the body, 
means for connecting the piston rod to actuate the tool, 
means for delivering a fluid under pressure to the control 
valve assembly, and passage means in the body for deliv 
ering fluid under pressure from the control valve assembly 
to said power cylinder assembly. 

2. In a portable pneumatic actuator for a tool, the 
combination of: a body, a power cylinder assembly in 
cluding a cylindrical shell, a cylindrical extension at one 
end of the body for connecting the body to the shell, 
means at the other end of the body for releasably con 
necting said body to a tool, the body having an axially 
extending central grip portion intermediate its ends shaped 
to be manually grasped by an operator whereby the actu 
ator may be supported by one hand, a control valve as 
sembly removably mounted on and forming a part of 
said central grip portion of the body and having an axially 
extending movable valve element mounted within the 
outer surface of the grip portion, the power cylinder as 
sembly including a piston mounted for reciprocation 
within the shell and having a piston rod extending axially 
through the body, means for connecting the piston rod to 
actuate the tool, means for delivering air pressure to 
the control valve assembly, and passage means in the 
body for delivering air pressure from the control valve 
assembly to said power cylinder assembly. 

3. In a portable fluid-driven actuator for a tool, the 
combination of: a body, a power cylinder assembly in 
cluding a cylindrical shell, a cylindrical extension at one 
end of the body for connecting the body to the shell, 
support lugs at the other end of the body, means for 
releasably connecting said support lugs to a tool, the 
body having an axially extending central grip portion 
intermediate the cylindrical extension and support lugs 
shaped to be manually grasped by an operator whereby 
the actuator may be supported by one hand, a control 
valve assembly removably mounted on and forming a part 
of said grip portion of the body, the power cylinder as 
sembly including a piston mounted for reciprocation 
within the shell and having a piston rod extending axially 
through the body, the control valve assembly including 
a movable valve element mounted within the outer-sur 
face of the grip portion and extending parallel to the 
piston rod, means for connecting the piston rod to actuate 
the tool, means for delivering a fluid under pressure to 
the control valve assembly, and passage means in the 
body for delivering fluid under pressure from the control 
valve assembly to said power-cylinder assembly. 

4. In a portable fluid-driven actuator for a tool, the 
combination of: a body, a power cylinder assembly in 
cluding a cylindrical shell, a cylindrical extension at one 
end of the body for connecting the body to the shell, sup 
port elements at the other end of the body for connecting 
said body to a tool, the body having an axially extending 
central grip portion intermediate the cylindrical extension 
and support elements whereby the operator may support 
the actuator with one hand, a control valve assembly re 
movably mounted on and forming a part of said grip por 
tion of the body, said control valve assembly including a 
movable valve element adapted to be actuated by the same 
hand the power cylinder assembly including a piston 
mounted for reciprocation within the shell and having a 
piston rod extending axially through the body to drive the 
tool, a fluid pressure inlet fitting fixed to an end of the 
power cylinder assembly remote from the body, means 
forming a passage for delivering a fluid under pressure 
from the inlet fitting to the control valve assembly, and 
the body having a passage for delivering fluid under pres 
sure from the control valve assembly to said power cylin 
der assembly to drive the piston. 

5. In a portable fluid-driven actuator for a tool, the 
combination of: a body, a power cylinder assembly in 
cluding a cylindrical shell, a cylindrical extension at one 
end of the body for connecting the body to the shell, sup 
port elements at the other end of the body for connecting 
said body to a tool, the body having a central portion in 
termediate the cylindrical extension and support elements, 
a control valve assembly removably mounted on said in 
termediate portion of the body, the power cylinder assem 
bly including a piston mounted for reciprocation within 
the shell and having a piston rod extending axially through 
the body to drive the tool, the piston rod having an axial 
opening therein, a stationary axial pressure supply tube 
on the power cylinder assembly forming a sliding seal 
with said piston rod opening, ports in the piston rod and 
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body establishing communication between the piston fod 
opening and the control valve assembly, and the body hav 
ing a passage for delivering fluid under pressure from the 
control valve assembly to said power cylinder assembly to 
drive the piston. 

6. In a fluid-driven actuator, the combination of: a 
cylinder, a member comprising a piston reciprocable in 
said cylinder and a piston rod secured to the piston, the 
member defining within the cylinder a forward chamber 
and a rear chamber, the member having an axial bore, an 
axial tube secured against axial movement relative to the 
cylinder and projecting into the rear chamber, an element 
fixed on the tube slidably received in the said axial bore 
and forming a seal therewith, means for delivering a fluid 
under pressure into said axial tube, the piston rod having 
a longitudinal passage communicating with said axial bore 
and having a lateral port therein, and means for delivering 
pressure fluid from said lateral port to said forward cham 
ber and for venting said forward chamber to atmosphere. 

7. In a fluid-driven actuator, the combination of: a 
cylinder, a member comprising a piston reciprocable in 
said cylinder and a piston rod secured to the piston, the 
member defining within the cylinder a forward chamber 
and a rear chamber, the member having an axial bore, 
an axial tube secured against axial movement relative to 
the cylinder and projecting into the rear chamber, an ele 
ment fixed on the tube slidably received in the said axial 
bore and forming a seal therewith, means for delivering a 
fluid under pressure into said axial tube, the piston rod 
having a longitudinal passage communicating with said 
axial bore and having a lateral port therein, and means 
including a valve assembly secured relative to the cylin 
der for delivering pressure fluid from said lateral port to 
said forward chamber and for venting said forward cham 
ber to atmosphere, whereby the piston is moved in one 
direction by pressure in the forward chamber and is moved 
in the other direction by the pressure in said axial bore. 

8. In a fluid-driven actuator, the combination of: a 
primary cylinder, a member comprising a primary piston 
reciprocable in said primary cylinder and a piston rod se 
cured to the primary piston, the member defining within 
the primary cylinder a forward chamber and a rear cham 
ber, the member having an axial bore forming a secondary 
cylinder, an axial tube secured against axial movement 
relative to the primary cylinder and projecting axially 
into the rear chamber, a secondary piston fixed on the 
tube slidably received in the secondary cylinder and form 
ing a seal therewith, means for delivering a fiuid under 
pressure into said axial tube, the piston rod having a lon 
gitudinal passage communicating with the secondary 
cylinder, means including valve means for delivering pres 
Sure fluid from said longitudinal passage to said forward 
chamber and for venting said forward chamber to atmos 
phere, whereby the primary piston is moved in one direc 
tion by pressure in the forward chamber and is moved in 
the other direction by the pressure in said secondary 
cylinder. - ? 

9. In a fluid-driven actuator, the combination of: a 
relatively large cylinder, a member comprising a large pis 
ton reciprocable in said large cylinder and a piston rodse 
cured to the large piston, the member defining within the 
large cylinder a forward chamber and a rear chamber, the 
member having an axial bore forming a small cylinder, an 
axial tube secured against axial movement relative to the 
large cylinder and projecting axially into the rear cham 
ber, a small piston fixed on the tube slidably received in 
the Small cylinder and forming a seal therewith, means for 
delivering a fluid under pressure into said axial tube, the 
piston rod having a longitudinal passage communicating 
with the Small cylinder, means including valve means for 
delivering pressure, fluid from said longitudinal passage 
to said forward chamber whereby the large piston is 
moved in one direction by pressure in the forward cham 
ber while opposed by pressure in the small cylinder, said 
means also acting to vent said forward chamber whereby 
the large piston is moved in the other direction by pres 
sure in the small cylinder. ... . . . . . . 

10. In a pneumatic actuator, the combination of: a 
power cylinder assembly, the assembly including a cylin 
der and a piston reciprocable in the cylinder and de 
fining within the cylinder a forward chamber and a 

85 

rear chamber, a hollow piston rod secured to the piston 
and extending through one end of the power cylinder as 
sembly, the piston rod being closed at its extending 
end, axially extending telescoping parts on the piston 
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arid cylinder for delivering pressure fluid into said hollow 
piston rod, one of said parts extending into the rear 
chamber, passage means including a lateral portin the 
hblow piston'rod for delivering pressure fluid from the 
interior of the piston rod to said forward chamber, where 
by the piston maybe moved in one direction on a power 
stroke, the telescoping parts forming a smaller piston and 
cylinder assembly constantly acting to move the piston 
in the rother direction, whereby the piston may be re 
turned to its initial position upon blocking of the said 
passage means and venting of the forward chamber. 

11. In a pneumatic actuator, the combination of: a 
power cylinder assembly, the assembly, including a cylin 
der aridapiston reciprocable in the cylinder and defining 
within the cylinder a forward chamber and a rear 
chamber, a hollow. piston rod secured to the piston, and 
extending through one end of the power cylinder assem 
bly, the piston rod being closed at its extending end, 
axially extending telescopic parts on the piston and cylin 
der for delivering pressure fluid into said hollow piston 
rod, one of said, parts extending into the rear chamber, 
a control valves assembly, passage means including a 
lateral port in the hollow piston rod for delivering pres 
sure fluid from the interior of the piston rod to said 
control valve assembly, passage. means establishing com 
munication between the control valve assembly, and the 
forward chamber, whereby the piston may be moved 
in one direction on a powers stroke, one of the telescop 
ing, parts forming a smaller piston and cylinder assem 
bly constantly acting to. move the piston in the other di 
rection, whereby the piston may be returned to its initial 
positions upon blocking of the said passage means...and 
venting of the forward chamber. 

12. In a pneumatic-actuator, the combination of: a 
power-cylinder assembly, the assembly, including a cylin 
der and a piston reciprocable in the cylinder and defining 
within the cylinder a forward chamber and a rear cham 
ber, a hollow. piston, rod secured to the piston, and ex 
tending through...one end of the power cylinder, assem 
bly, the piston rod being closed at... its : extending; end, 
an axially immovable tube extending axially into the rear 
chamber from the other end of the power cylinder as 
sembly, an element...fixed on the tube received within 
the hollow-piston rod and forming a seal therewith 
means, for delivering...pressure fluid into said tube and 
passage means including a lateral port in the hollow piston 
rod for delivering pressure fluid from the interior of the 
piston rod to said forward chamber. 

, 13. In...a pneumatic actuator, the combination of: a 
power cylinder, assembly, the assembly including a cylin 
der...and a -piston, reciprocable; in the cylinder; and de 
fining - within the cylinder a forward chamber and a 
rear. chamber, as hollow. piston rod secured to the piston 
and extending: through one end of the power, cylinder 
assembly, the piston-rod being closed at its extending 
end, an axially immovable tube extending axially into 
the rear-chamber from: the other-end of-the-power cylin 
der. assembly, an element fixed on the tube received 
within the hollow, piston: rod...and, forming a seat there 
with means for delivering pressure fluid into said tube, 
a control valves assembly fixed relative to the cylinder, 
means including: a-lateral port in the hollow ; piston rod 
for delivering pressure fluid from the interior of the 
piston, rod-to-said, control valve assembly, and passage 
means establishing communication between the control 
valve assembly and the forward chamber. 

-14. In a pneumatic actuator, the combination of: a 
powericvlinders assembly, the assembly including a cylin 
der having ran end closure, the assembly also including 
a piston reciprocable in the cylinder and defining within 
the cylinder a forward chamber and a rear, chamber, a 
hollow ; piston rod member:secured to the piston - and 
extending through the forward-end of the power cylin 
der assembly, the piston rod being closed at its extend 
ingend, an axially immovable tube members extending 
axially into the rear chamber through said end closure, 
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an element fixed: on the tube-member, and received with 
in the hollow piston-rod member to form a sliding:'Seal 
therewith, means for delivering pressure fluid into: said 
tube member, means including a lateral port in the hol 
low piston rod for delivering pressure fluid from the in 
terior of the piston rod to said forward chamber, where 
by the piston may be moved in one direction on a 
power stroke, and an annular distortable bumper carried 

so 

upon the end closure-encircling the stationary tube and 
engaged by the piston at the'erid of its power stroke. 

15. In a device-of-the-class described, a body, a power 
cylinder assembly secured to the body at one end, a 
central opening extending axially through the body, the 
power cylinder assembly including a reciprocable piston, 
apiston rod secured to the piston and extending through 
said central opening in the body, means for delivering 
affluid under pressure into said power cylinder assem 
bly to: move the piston:axially, "said means includinga 
unitary control valve assembly, said assembly including 
an axially extending housing having a longitudinally ex 
tending side surface, the body having a complementary 
axially extending side surface to receive the housing, the 
body and housing cooperating to provide a handle grip 
which may be grasped manually in one hand for support 
ing the device, means for detachably securing the hous 
ing on the body with said housing surface and body face 
in, mutual contact, a plurality of ports in the housing 
extending to said flat surface, a plurality of corresponding 
ports in the body extending to said face and each aligned 
with one of said housing ports, a movable valve element 
mounted within said housing, a valver operating lever 
movably mounted on the housing at a location remote 
from said power cylinder for actuating the valve tele 
ment, passage means including one of said pair of 
aligned ports for delivering fluid under pressure from the 
control valve assembly to the power cylinder assembly, 
and passage means including another pair of aligned ports 
for venting the power cylinder assembly to atmosphere. 

16. In a device of the class described, a body, a power 
* cylinder assembly secured to the body at one end,...a cen 
tral opening extending axially. through the body, the 
power cylinder assembly including a reciprocable piston, 
a piston rod secured to the piston and extending through 
said central opening in the body, means for delivering a 
fluid under pressure into said power cylinder assembly 
to move the piston axially, said means including a uni 
tary, control valve assembly, said assembly including an 
axially extending housing having a substantially flat-sur 
face, the body having a complementary axially extend 
ing flat face to receive the housing, the body and hous 
ing cooperating to provide a handle grip which may be 
grasped manually in one hand for supporting the device, 
Wedge means for securing the housing relative to the 
body, a plurality of ports in the housing extending to 
said flat surface, a plurality of corresponding ports in the 
body extending to said flat face. and each aligned with one 
of said housing: ports, an axially movable valve. element 
mounted within said housing, a valve operating lever 
movably mounted on the housing. at a location remote 
from said power cylinder for actuating the valve ele 
ment, passage, means including one of said pair of aligned 
ports...for delivering, fluid...under, pressure from...the...con 
trol-valve, assembly to the power cylinder assembly, and 
passage means including another pair of aligned ports 
for venting the power. cylinder assembly, to atmosphere. 

17. In a portable fluid-driven actuator for a tool, the 
combination of: a body, a powercylinder, assembly, con 
nected to one, end of the body, means at the other end 
of they body for connecting said body, to a; tool; the 
body, having, an axially; extending central portion inter 
mediate at its ends' shaped to be manually grasped by: an 
operator whereby the actuator, may be supported-by-one 
hand, a control valve. assembly: mounted on said-inter 
mediate portion of the body and having a part manually 
operable by the same hand, the power cylinder-assem 
bly including a piston rod extending axially through the 
body for operating the tool, a fluid inlet fitting mounted 
centrally, on an end of the power-cylinder assembly re 
mote from the body, passage means extending centrally 
of the power-cylinder assembly for delivering fluid from 
the inlet fitting to the control valve assembly, and means 
for delivering fluid from the control valve: assembly to 
the power cylinder assembly. - 

18. In a portable fluid-driven actuator for a tool, the 
combination of: a body, a power cylinder assembly, in 
cluding a cylindrical shell, a cylindrical extension at one 
end of the body for connecting the body to the shell, 
support elements at the other end of the body for con 
necting said body to a tool, the body having an axially 
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extending central grip portion intermediate the cylindri 
cal extension and support elements whereby the operator 
may support the actuator with one hand, a control-valve 
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assembly removably mounted on and forming a part 
of said grip portion of the body, said control valve as 
sembly including a movable valve element adapted to 
be actuated by the same hand, the power cylinder as 
sembly including a piston mounted for reciprocation with 
in the shell and having a piston rod extending axially 
through the body to drive the tool, a fluid pressure inlet 
fitting fixed to an end of the power cylinder assembly re 
mote from the body, means forming a passage extend 
ing centrally of the shell and piston for delivering a fluid 
under pressure from the inlet fitting to the control valve 
assembly, and the body having a passage for delivering 
fluid under pressure from the control valve assembly to 
said power cylinder assembly to drive the piston. 
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