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This invention relates to a fluid driven actuator and is
particularly -directed to improvements in a - pneumatic
alcl:tuator for operating a tool such as, for example, a
shear.

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 thé 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 {ines 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 15 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 Iugs 19.. These support bars 21 are fixed
relative to the Iugs 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 réceive 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 41 and clamped against
the shoulder 42 by means of a clamping nut 43.

The enlarged end of the piston rod 41 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
piston 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 12.  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 56 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 9. The beveiled surface 58 is received
within the corresponding notch 60 provided on the body
16 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 Iug 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
centra] 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
betweeén the chiambér 52 afid the 1ateral port 70. "Lon-
gitudinal passage 98 in the:body 10 connects the lateral
vent port 71 to atmosphere.

“A-plurality ‘'of ‘statiohary- &nnular -eléménts -is ‘provided
within: the-bore ‘35 of the*valve“housing ‘54, These ele-
ménts preferably comiprise thrée“ported rings 80,°81 ‘and
82. -The-inner and ‘otiter rings*80-and 82 are provrded
Wwith"a single” sealmg rmg*83 engaging the bore*55,-while
the ¢entral: Sealing ring 81 is provided with- axially spaced
sealing rrrlgs 84 engaging the central‘bore 55. A lateral
port 85 in“the-ring“82  comiriunicates* with ‘the housing
port 68. Sitilarly, a-lateral pott 86 in the ring*80-com-
miidicates-with* the housing port'66. A central’ port 87
in“the ‘central Ting 81 <comnitinicates with ‘the- -hiousing
port “67. A pair -of fetainer  Tings' 88- are-mouinted “in
grooves' ‘provided-in-the valve” housiiig *54 “and’ sefve to
prevent axial ‘movement-of the rirgs 80 81 zand 82,

“An- ax1ally movable ‘yilve element -89 “is posmoned
within'‘the” Tings’ ‘80, 81 and’82. 'This element ‘89 com-
Prises essenitially a'pair of ‘spool portions 99 and 91 joined
efd-to-end and operable as*a unit. Three spaced sealing
rings 100,101 and 102 are 'mounted on the movible ele-
ment’ 89; and these 'sealing rings engage’ within cylindrical
“land” portions 163, 104,105 “and 106 which are formed
by the ‘itifernal” bores “of "the individual stationary’ rings
80 *81 and-82. “When" the ‘movable yialve elemiént 89 is

n''the “position”shown" in Figure "4 'the "delivery port 67
1s placed in ‘¢ommiinication ‘with the vent port 68, while
the'irflet port ‘66 is closed: off by contact of the seals 160
and*101° with’ ‘the Tands” 103" and 104 on the stdtionary
annular Tings’ 80 and 81, “When the “iovable’ valve ele-
mient’ 89"is shiftéd to“the” position shown 'in Figiite 5 the
inilet port 66 is placed in comintmication with the deliveiy
port 67 whilé ‘the vent port 68 is closed off by nieans of
the ¢ontact "of “séals’ 102 and 92" with ‘the Tihds 185 and
106 o 'the’ statronary Tifigs 81 and 82.

_Means are p vided” fo'r.sh1ft1n° ‘the ¥alye” elemenf 89

Frgure 5. “As shown in’the drawings, this means includes
) the operatmg Tevér “15 " which "is ¢onhected to the’ valve
ing> 54 by means of pivof 93. A hardened ifisért 94

' a steel ball 95 secured to one end of

. the eleriient 89, “A-¢oil’ spring 96 is posmoned ‘between
the other end’ of ‘the " éleent 89 and the lug 62. - The
$pring 96 sétves to rétittn the element 89 to ‘the open
position shown in Figiiré 4 when the operator (nbt showi)

releases the operating lever 15.

“When' the opérating lever- 15 is in'the posrtlon “shown

“in Frgures 1-4, fluid préssure is blocked off by ‘the en-
gagement of the seals 100-and 101 with statlonary contact
rings 80 and 81 so that no pressure is apphed to -the
chamber 62, biit on the contrary . this ‘chamber is veited

to: atmosphere throngh passages 97 and 98.

‘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. - Ia- this
position of -the valve element, fluid under -pressure. passes
through-inlet-port 66 and out-throfighdelivery- port. 67
into the ‘aligned. body port 78 and’into the passageway: 97
to3~the»»chambef; 52, - Fluid: under pressure is. thus-applied
against-the Jeft-side of -the piston 38-as viewed:in Figure 3.
A:sseal-ring112 may be:provided to prevent ‘escape of
pressire along-the threads 23--24. - The piston 38:moves
to-the 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
dpproXimately-the-same as-the:unit pressure within: the
forward: chamber’ 52, but since-the éffective: area -of the
latter: is considerably: greater -the: piston-moves -to:-the
right-on-its power stroke: When-the operating’ lever: 15
of:the: vcbr_Jtrol valve-assembly: 12'is reléased, the ‘forward
chamber-52:is venteéd:to: atrnospnere throtigh-passageways
97 and-98. The same- unit: “pressure “within- the. bore 44
thén moves ‘the:piston’ 38 ‘back 'to -its initial: posmon on
thé return stroke.

:iIn"order ‘to-accomplish rapid venting ofthe rear:cham-
bér 53 and rapid ‘repressuring ' to. prevent ‘sluggishness

on--theréturn-stroke, I*prefer to provide: a-small bleed
portt 110~ extending through-the wall: of “the' stationary-

tube::36; and I'further provide - a: plurality-.of :ports: 111
’ extendmg throtigh'the wall of ithe“end closure:28. . When
the ‘piston” 38 moves' to-the right:as viewed in' Figure-3
airpréssure ~within'. ‘the »rear chamber 53 ‘is:exhausted

thmugh the ports:111;:and when:the: prston 38:is moved-
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to the left the rear chamber 53 is repressurized by air

passing inwardly through the ports 11Tand by zirsupplied

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-
phc;lrrc pressure except when the piston 38 moves to the
right

In the particular embodiment of my invention iltus-
trated in-the ‘drawings: the ‘bore” 44 :is larger. in.diameter
than the inner diameter: of the:bushing 47, but these rel-
ative dimensions are illustrative only and the bore 44
could be. made smaller if>desired.

A resilient cushion or bumper 113 may be provided
within~the power cylirider “assembly 11 and mounted on
the end closure-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 113 in direct
contact.

‘While'theipneumaticactuator as described above may
beaised-inconnection-with: afly *one-of -a mumber of ‘dif-
ferent types of tools, I have chosen to illustrate-it-<in
connection-withav pruning: shear. This:shear’ designated
13 intltides the stationary-bars 21 which' carrythe” pivot
boit ‘114 at-theirouter-ends. - One-of the’ bars 21-is pro-
v1ded dAth- astatiofiary=shear-'blade - 115. - A~movable
shear“blade 116 is:pivoted-on-the"bolt 114 ‘beiween the
burs™21 -and- providéd-with a- radially extending -crank
arnt’ 117. ik 118-is pivotally connected-to ‘the crank
arm‘ 117 “at “dnd is-pivotilly connected-at 120-to the
actuating tod 59. “As described-above -this actuating rod
56-is dueetly connected-to-the ‘piston'rod-41. 'When 'the
piston'rod ‘41is éxternded the movable shear blade 116-is
mioved <to’‘the position ‘shown “in“Figure 2. 'When “the
piston rod is restricted on the-power stroke the link 118
moves the blade 116 toward the blade:115; -as~willi.be
readlly understood. * Sifcethe” movable: shear ‘blade 116
is located- between the bars 21 it is-centrally- posmoned
Wwith respect to‘the piston rod 41and link 118. “No offset
is*preseit and hence’the force on'the power stroke~does
itot sibiget any of the parts to bending action. A counter-
bore 121-is provided at the forwerd end of “the body 10
to ‘provide clearance for the nut 51 on’ the power stroke.

A -movable-stop 122 may be mounted on’the ‘support
birs 21 so asto limit'the openmg ‘movement of. the shear
blade 116- when -desiréd.” “This. stop:122 may. be. moved
along. the hotizontal:'slots 123 providéd: in-the:bars 21 s0
thatin ofe position it is engaged by'the lug 124 provided
on.the.shear blade.116. Jf it is’desired to have. the:mov-
able ‘sheat blade: 116.move-through its.maximum-arc -of
travel. the -stop” 422 .is: shiifted. to. the" position ‘shown -in

" Figure.2.so that<it is clear-of :the path. of.travel: of the

b5

- by:the. index-and medial fingers.

60

70

- means-at:-the other-end‘ofithe body-

83

- manual

lug 124.

-The size and shape- of the body::i8: is such rhat it-may
be readily-graspéd -in-the. palm of.the.hand:of-an oper-
ator,-and-so. that. the-operating-lever’ 15 may. be .moved
A~squeezing: action of
these- fingers-depresses. the:@perating-lever -and: causes the
movable ~shear- blade 116+ to::meve .through. its- power
stroke. When ‘the fingers of.the- operator-are relaxed, the
return: spnng :96.-moves--the .operating-lever back to:its
initial position--and: the-movable.ishear-blade 136..is -re-
turned to-open -position. . -Aclaterally: extending Iug. 125. -

i on the forward:end of-the  body-18 opposite
the lags 19; and-this Jug:is propbrimned so-that the hand
of: the operatormay:rest '\gamst itssurface: 126.

~Having: fully described my invention;: it -is-to: be: under-
stocd-that Fdomot:wish: to:bé:limited-to: the -details:herein
set-forth; biit:my inventionis-0f the’ full:-seope of the
abpended claims.

»Tclaim: ’

1.: Ini:aportable -fuid-driven actLator for: ax tool the
combination ‘ofi: & body; a-power. cylitider as: embly in-
ciuding a cylindrical shéll,»a cylindrical-extension at one
end of+the body for-connecting-the:-body to!the -sheli,
o1 connecting:-said
body-to'a tool;ithe body-havipg-an axiilly eéxtending <cen-
trals grips-portion: inteimedidte  its ends -shaped -to :be
~grasped-by:‘an ioperdtor whereby: the actuator”
may-be sappoxted by one=hand; arcontrol valve assembly
mounted-oraiid fotiingra partiof said centtaligrip: por-

Hon of therbody:and-having:an-axially-extending-mevable

valve element’ mountéd:withinuthe-outer s ‘surface:of the -

grm ‘portion, <the: power - eylmder assembly - including o’
piston mounted:: forreciprocation: swithin theshell - and_r
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having a piston tod 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 coniroi valve assembly including
a movable valve element mounted within the outer sur-
face of the grip portion and extending paralle! to the
piston rod, means for connecting the piston rod to actuate
the tool, means for delivering a fiuid 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 actnator for a tool, the
combination of: a body, a power cylinder assembly in-
cluding a cylindrical shell, a cylindrical extension af 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 contro] 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 axjal 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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6
body establishing communication betwéen 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 scal 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 actnator, the combination of: a
primary cylinder, 2 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 pisten fixed on the
tube slidably received in the secondary cylinder and form-
ing a seal therewith, means for delivering a fluid 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 rod se-
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. P -

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
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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-and cylifder for'delivering pressure ‘fliid-into:said-hollow
piston~rod,“one~of “said ~parts “extending™into “the-rear
chamber, -passage ‘means-including a’ Tateral port -in' the
hbHow piston rod*for- delivering pressure fluid“from*’the
interior of the piston rod to said forward chamber; where-
by the ‘piston  may-be moved in-one direction-on a-power
stroke; thetelescoping parts forming a smaller piston and
cylinder -assembly “constantly” acting® to “move ‘the “piston
in“the~other “direction;. whereby ‘the” piston may' be ‘te-
turned “to’its initial: ‘position upon-blocking of ‘the"said
passage means and venting of the forward chamber.

*11.0In"a;pneumatic. actuator,”the.;combination” of: a
power cylinder assembly, the.assembly. including a’ cylin-
derand:a piston reciprocable in the cylinder and’ defining
within .‘the cylinder a~forward “chamiber and a rear
chamber, a”hollow. piston rod secured to the piston: and
extending through one erd -of ‘the-power cylinder assem-
bly,“thepiston "rod “being closed -at its extending end,
axially extending telescopic parts on'the piston and cylin-
der’for’ délivering pressure ‘fluid into. said hollow piston
t6d; one: 6f 'said: parts extending .into the rear chamber,
a ~control- valve . assembly, passage’ means -including a
lateral: port in ‘the hdllow: 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
forwaid..chamber, whereby 'the piston. may .be .moved
in-one direction on.a-power: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
position: 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-
dér and a piston reciprocablé in:the: cylinider: 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: fixéd . 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- cvlinder a. forward chamber -and :a
rear;:chamber;.a-hollow. piston rod: secured to -the. pisten
and..extending: through.:one: end of ithe 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- seal .there-
with,.smeans -for delivering pressure fluid into -said tube,
a.-control -valve: 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-Jm a preumatic -actuator, the -combination -of: a
power:cvlinder-assembly, the-assembly including a cylin-
det having -an- end iclosure; . the-assembly- also-including
a-piston reciprocable iti-the-cvlinder and defining” within
the--cylinders a-forward: chamber and :a rear-chamber, a
hollew :piston:rod member-secured 'to the; piston-and
extending ithrough ;the :forward-end of -the -power cylin-

der=ussembly, the piston:rod being: closed:iat: its: extend-.

ingrend; an:axially immovable tube member: extending
axially into the rear chamber through"said:end: closure,
an element fixédron the tube-mermber afd received with-
in'thé hollow: piston-réd-member:to form:a-slidingseal
therewith, “means' for délivering: pressure” fluid-into=said
tibe member; means including. a Jateral port-in-the-hbl-
lowpiston. réd for délivering-pressure fluid from: the :in-
tetiorof ‘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’
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upon' the end‘tlosure~encircling“the ‘stationary tube-and
engaged by‘the pistomrat the erid-of its-power stroke.

159 a device:of ‘the-class*described, a* body;-a power
cytinder-assembly’ secured “tovthe ~body ‘at-oneend,~a
centralopening-extending -axially-“through-the -body;“the
power cylinder. assembly 'inchiding a reciprocable piston,
a-piston-rod secured-to-the ‘piston:and-extending through
saidcentral- opening' in* the body;means*fordelivering
a*fluid under--pressure-into -said power “cylinder <assem-
blyto-move the ‘piston=axially, -said means including-a
unitary~control valve-assembly, said assembly including
an-axially extending housing-having-a longitudindlly ex-
tending -side -surface, the ‘bodyhaving-a“complementary
axially*extending side surface’ to'receive-the housing; the
body” anid “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-sports-in~the-housing
extending to said‘flat surface, a-plurality-of corresponding
ports insthe body extending- to:said face and each-aligned
with~one of said housing ports, a-movable valve element
mountéd” 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
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. “opehing 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 -externd-
ing“flat face to receive the:housing, the body and hous-
ing cooperating to:provide .a handle’ grip: which may.be
graspéd 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 sutface, a_plurality of corresporiding 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 iricluding one of said pair. of aligned
ports..for delivering. flisid. 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 atool, the
commbination -of - a .body,-a power cylinder. assembly con-
nected to one. end:of 'the-body, means at the other:end
of :the-body. for:-connecting- said -body . to -a* tool,.;the
body.-having an-axially:extending central portion inter-
mediate-at. its-endsshaped . to-be manually-grasped by..an
cperator-whereby the-.actuator:may-be supported-by-cne
hand,-a: control ‘valve: assembly:mounted -on: said -inter-
mediate portion: of the-body and having a part manually
operable by rthe: same ‘hand," the ‘power cylinder-assem-
bly-including.a:piston rod extending axially: through the
body for operating the toel, a‘fluid: inlet:fitting -mounted
centrally: onan-end -of the power-cylinder assembly re-
mote:from-the: body,: passage means- extending:centrally
of:the: power: cylinder. assembly’ for: delivering flnid -from

the inlet fitting tothe control: valve -assembly, and means

for -delivering: fluid from the' centrol- valve: assembly 'to
the:power cylinder assembly. .
‘18. In-a pottable: fluid-driven: actuator for a:tool,:the
combination of:: a‘ body, a power cylinder asserably.in-
cluding a cyliridrical ‘shell, a cylindrical extension at-one
efid--of the body" for connecting the body to:the -shell,
support elements-at the other end of the bedy for:con-

* necting said ‘body to a tool, the body having-an. axially

-85

extending -central .grip portion intermediate ‘the cylindri-
calextension-and support ‘elements: whereby: the -operator
may support-the actuator: with-one-hand, a controkvalve
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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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