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This invention relates to improvements in powerheads 
for holding work pieces during machinery operations 
thereon. 
More speci?cally, this invention is directed to a ?uid 

actuated, piston operated, open-centered powerhead for 
rapidly closing and opening a collet or arbor on work 
pieces and having means for simply and easily adjusting 
the closed diameter of said collet or arbor. 

It is an object of this invention to provide a pneu— 
matically operated device for rapidly closing upon and 
rigidly holding work pieces during machine operations on 
inside or outside dimensions and then afterwards quickly 
releasing such work pieces. 

It is another object of this invention to provide a de 
vice of the class described wherein the closed diameter 
of the work piece holder is adjusted by rotatably turning 
a released exposed actuator element for said work piece 
holder. 

It is another object of this invention to provide a power 
head having a ?uid actuated, piston operated work piece 
holder, such holder being so equipped with a releasably 
locking actuator element that merely rotating the re 
leased actuator varies the closed diameter of the work 
piece holder. 

It is another object of this invention to provide a 
powerhead which is suitable for mounting on any machine 
table or magnetic surface which can be easily operated 
manually or which can be synchronized and work with 
other automated equipment. 

It is another object of this invention to provide a 
powerhead of the class described having a passageway ex 
tending completely through the unit thereby adapting the 
powerhead for bar feeds or for dropping ?nished parts 
into a tote pan and for easy tip removal. 

Other and further objects will become apparent to 
those skilled in the art from a reading of the attached 
speci?cation taken together with the drawings wherein, 
FIG. 1 is a top plan view of an embodiment of the 

powerhead of the invention showing the powerhead 
mounted on a machine bench, some parts thereof broken 
away; 
FIG. 2 is a side elevational view of the embodiment 

shown in FIG. 1, some parts thereof broken away; 
FIG. 3 is a vertical sectional view taken along the line 

3—-3 of FIG. 1; 
FIG. 4 is a vertical sectional view, similar to FIG. 3 

but showing operation of the powerhead; 
FIG. 5 is an enlarged detail sectional view taken along 

the line 5——5 of FIG. 1; and 
PEG. 6 is an enlarged detail sectional view taken along 

the line 6—6 of FIG. 1. 
Turning to the drawings, there is seen in FIGS. 1 and 

2 an embodiment of a powerhead of the invention herein 
designated in its entirety by the numeral 10. Powerhead 
10 has a generally circular back plate 11. Back plate 11 
is equipped with a pair of diametrically oppositely out 
wardly extending bifurcated ears 12, which adapt the 
back plate 11 for mounting as by means of a pair of 
washer-equipped bolts 13 to a mill table 14, as in the em 
bodirnent shown in the drawings. Axially extending in 
aperture 16 from the bottom face of back plate 11 is a 
keyway 19. On the top face of back plate 11 and radially 
spaced from the aperture 16 is formed a shoulder 21. 

Rigidly associated with the back plate 11 is a cylinder 
block 22 whose exterior contours are generally cylin 
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drical and within which is formed a shallow downwardly 
opening cylinder 23. Cylinder 23 is axially positioned 
over aperture 16. Cylinder block 22 has a second cir 
cular aperture 24 extending through its top wall. Sec 
ond aperture 24- is axially aligned with the cylinder 23 
and hence, is co-axial with aperture 16. As in the case 
of aperture 16, the second aperture 24 has a groove 26 
circumferentially extending in its side wall and groove 26 
is adapted to receive an O-ring seal 27. In cylinder block 
22, an annular shoulder 28 is formed which downwardly 
extends in cylinder 23 from the top wall of the block 22 
adjacent the side walls of cylinder 23 in the manner 
shown, for example, in FIGS. 4 and 3. 
To rigidly associate cylinder block 22 with the back 

plate 11, the back plate 11 has formed in it on a suitable 
bolt circle, six equally spaced counter sunk holes and in 
the cylinder block 22 are formed six meeting holes trans 
versely extending into the side walls thereof, each of the 
latter holes being ?tted. Then, when the cylinder block 
22 is mounted on the back plate 11 with a sealing gasket 
25 therebetween, the cylinder block 22 is secured to the 
back plate 11 by means of Allen head cap screws 29. 
Those skilled in the art will appreciate, however, that any 
conventional means can be employed to mount the cylin 
der block 22 against the back plate 11. 

Extending through the side wall of cylinder block 22 
to communicate with cylinder 23 are a pair of ?uid pas 
sages 31 and 32, each of which is threaded with a conven 
tional ?tting 33 (paired). Fluid passages 31 communi 
cate with the bottom portion of cylinder 23, and fluid 
passage 32 communicates with the top portion of cylin 
der 23. 
A cylindrical drawbar 34 extends axially through the 

axial aperture 16 and 24, respectively, for axial sliding 
movements relative to the cylinder block 22 and back 
plate 11. Observe that, taken together, the cylinder 
block 22 and back plate 11 co~act together and can be 
considered to form a casing structure. Observe that the 
lower end of drawbar 34 is diametrically slotted for 
receipt of a key 36. Key 36 is adapted to meet with 
the keyway 19 whereby rotary movements of the draw 
bar 34 relative to the cylinder block 22 and back plate 11 
is substantially prevented. In the embodiment shown, the 
upper portion of drawbar 34 has slightly larger inside 
and outside dimensions than the corresponding bottom 
portions of the same drawbar 34. The inside walls of 
the top portion of drawbar 34 are threaded. Circum 
ferentially extending around the outside wall of drawbar 
34 in a region between the upper and lower portions 
thereof is a shoulder 37. 
Mounted on drawbar 34 concentrically for common 

am‘al movements therewith is a piston 38. The piston 38 
is positioned within the cylinder 23 for axial reciprocatory 
sliding movements responsive to ?uid pressure alternative 
ly applied to the respective top and bottom faces of the 
piston 38 in the top and bottom portions, respectively, of 
the cylinder 23. Circumferentially formed in the side 
wall of piston 33 is a groove 39 which is adapted to re 
ceive an O-ring seal 41. Observe that the O-ring seal 
slidably engages the cylindrical wall of cylinder 23. In 
the embodiment shown, the drawbar 34 axially extends 
through the piston 38, there being an appropriately 
formed aperture 43 through the piston 38 transversely 
extending. The lower portion of the drawbar 34 is 
adapted to extend through this aperture 43 in the piston 
38, and the top face of the piston 38 is slid upward along 
the drawbar 34 until the shoulder 37 contacts the face 
of the piston 38 adjacent this aperture 43. Then, cir 
cumferentially extending in the lower portion of drawbar 
34 immediately below piston 38 is a suitably formed 
groove which is adapted to receive a retaining ring 42 
with the result that the piston 38 is thereby joined to the 
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drawbar 34 for common and axial reciprocatory sliding 
movements relative to the cylinder block 22 and back 
plate 11. In order to provide a sealing engagement 
between the drawbar 34 and the piston 38, there is pro 
vided on the side wall of aperture 43 of piston 38 a 
groove 44 which is adapted to receive an O-ring seal 46, 
the 'O-ring seal 46 making a ?uid-tight seal between the 
piston 38 and the drawbar 34. 

Observe that when a ?uid such as air under pressure is 
introduced into the passage 31, the piston 38 is forced 
upward; and when the pressure of ?uid such as air is 
forced through the passage 32, the piston 38 is forced 
downward. Upward movement of the piston 38 is limit 
ed by the shoulder 28, while downward movement of 
the piston 38 is limited by shoulder 21, within the cylin 
der 23. 
From the upper portion of the drawbar 34 axially out 

wardly extends a generally cylindrical Work piece holder, 
here a collet 47, the numeral 47 designating the entire 
collet. In place of collet 47 there can be employed an 
arbor, as those skilled in the art will appreciate, as the 
work piece holder. No arbor is shown in the attached 
drawings. As is the case with work piece holders, gen 
erally, the collet 47 here is longitudinally split at its 
outer end portion to provide a plurality of radially in 
wardly and outwardly movable gripping elements or 
?ngers 48. Fingers 48 are yieldingly biased in one direc 
tion of radial movement thereof. Here, upon the ex 
terior surfaces of the collet ?ngers 48, the ?ngers 48 are 
joined to one another in the base region 49 of the collet 
47. The base region 49 is threaded on its outside walls 
and adapted to engage the threads in the upper portion 
of the drawbar 34, as described. The collet 47 is adjust 
ably secured at its inner end to the drawbar 34 for 
common axial movements therewith and at the same time 
to provide means for moving the collet ?ngers 48 lon 
gitudinally axially of the drawbar 34. 

In FIGS. 3 and 4 the operation of the powerhead 10 is 
demonstrated with the use of a length of bar stock 50 
as the work piece. With the collet ?ngers 48 in their 
open or relaxed position, as shown in FIG. 3, the bar 
stock 50' is inserted therebetween. Then, when the piston 
38 is moved downwardly by ?uid pressure applied to the 
upper face thereof, as described, the collet ?ngers 48 are 
cammed against the conical surfaces at the inner upper 
end of actuator element 51. When the collet ?ngers 48 
are cammed by the tapered upper end portion 52 of 
actuator element 51, the diameter of the work piece holder 
is effectively vdiminished so that when the piston 38 has 
been moved to its lowermost position, as shown for ex 
ample in FIG. 4, the collet ?ngers 48 have been moved 
to their position of closure. Thus, in FIGS. 3 and 4 the 
position of closure represents a closed diameter for the 
collet ?ngers 48 slightly less than the diameter of the bar 
stock 56. Thus, the bar stock 50 is securely held by 
the collet ?ngers 48 when the collet 47 has been closed 
thereupon thereby producing bias of the collet ?ngers 48 
against the'bar stock 50 by the tapered upper end portion 

' 52 of actuator element 51. 
To control radial movements of the gripping elements 

or ?ngers 48, there is provided an actuator element 51. 
The actuator element 51 is generally cylindrical and 
consists of a tapered upper end portion 52 and a lower 
base portion 53, in the embodiment shown. The actu 
ator element 51 generally circumscribes the collet 47. 
The tapered upper end portion 52 has a taper on its 
inside walls which outwardly diverges toward the upper 
end of actuator element 51. If tapered upper end por 
tion 52 is adapted to engage the tips of the ?ngers 48 
of collet 47 and to cam these ?ngers radially inwardly 
against their yielding bias responsive to axial movements 
of the piston and drawbar in a downward direction. 
The base portion 53 and actuator element 51 are 

?anged outwardly and circumferentially. The base por 
tion 53 is adapted to rest upon the top portion of the 
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4 
cylindrical block 22. In order to impart adjusting move 
ment to the work piece holder (here, collet 47) relative 
to the drawbar 34, there is provided independent means 
operatively connecting the actuator element 51 to the 
work piece holder (collet 47 ). In the embodiment 
shown, such independent means for operatively so con 
necting actuator element 51 to collet 47 is provided by 
means of a key 54 which ?ts into appropriately formed 
keyways 56 and 57 in collet 47 and actuator element 51, 
respectively. 

In order to ?x the position of the Work piece holder 
to the drawbar 34, it is necessary to provide means for 
releasably locking the actuator element 51 against move 
ments in directions which would effect axial movement 
of the work piece holder relative to the drawbar 34. 
Thus, in the embodiment shown, a thrust plate 58 is pro 
vided which is an elliptically shaped member having a 
centrally located transversely extending aperture 59 there 
through. The bottom face of thrust plate 58 is adapted 
to ?t against the upper face of the cylinder block 22 
and retain sectionally the base portion 53 of actuator 

1 element 51. For this purpose, the thrust plate 58 is pro 
vided with a circumferentially extending upwardly pro 
jecting shoulder 61 adjacent the aperture 59 and the bot 
tom or lower face of the thrust plate 58 adjacent the 
aperture 543 is grooved 62 for receipt of the ?anged por 
tions of the base 53 of actuator element 51. 
Along the long axis of the thrust plate 58 near its op 

posed outer end portions are positioned a pair of trans 
versely extending holes which are countersunk and 
adapted to receive Allen head cap screws. Meeting with 
these holes, a similar pair of holes which are threaded 
are formed in the top of cylinder block 22, thereby en 
abling the thrust plate 58 to be demountably mounted 
against the cylinder block 22. Those skilled in the art 
will appreciate that in place of the thrust plate 58, any 
means can be used to releasably lock the actuator element 
51 against movements in directions to adjust the work 
piece holder (here, collet 47) so as to vary the closed di 
ameter of the work piece holder by the term closed diam 
eter, reference is had to the distance across the work piece 
holder (here, collet 47 ) in the region of the suitable grip 
ping elements or fingers 48. 

Optionally, as a matter of convenience or esthetics, the 
exposed surfaces of the actuator element 51 can be 
knurled, as shown at 63 in FIG. 2, so as to provide a better 
surface for manually gripping the outside walls of the 
actuator element 51 during adjusting movements; i.e., ro 
tating the actuator element 51 when the collet 47 is axially 
extended or retracted relative to the drawbar 34. 
The mill table 14 is of the conventional type and does 

not constitute a part of this invention and hence, is not 
described in detail herein. 

It will be observed that in the embodiment shown, a 
passageway extends axially completely through the power 
head 10 thereby adapting the unit for bar feeds, for drop 
ping ?nished parts into a tote pan or the like, and permit 
ting easy tip removal from the collet ?ngers 48. 

It will be appreciated that the powerhead 10 can be used 
as an air operated device employing automatic, semi-auto 
matic, or manual valving. 
.So long as ?uid is maintained in the upper portion of 

the cylinder 23, the powerhead rigidly holds parts for 
machine operation but that as soon as the cylinder is re 
moved in a reverse direction as through application of air 
pressure to the reverse means of the piston, there is 
achieved an immediate release of the part thereby permit~ 
ting the insertion of a new part for a repeat or separate 
machine operation. The construction of the back plate 
11 permits the powerhead to be mounted on any machine 
table or magnetic surface. 

This invention has been thoroughly tested and found 
to be completely satisfactory for the accomplishment of 
the above objects; and while I have shown and described 
above a preferred embodiment thereof in which the prin 
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ciples of the present invention have been incorporated, I 
wish it to be speci?cally understood that the same may be 
modi?ed without departure from the scope and spirit of 
the appended claims. 
What I claim is: 
1. A powerhead for holding work pieces comprising: 
(a) a casing adapted to be secured to the Work support 

ing portion of a machine tool and de?ning a cylin 
drical chamber, a pair of ?uid passages one each 
communicating with an opposite end of said chamber, 
and axial openings through each opposite end thereof 
to said chamber, 

(b) a cylindrical drawbar extending axially through 
said axial openings for axial sliding movements rela 
tive to said casing and keyed to said casing against 
rotary movements relative thereto, 

(c) a piston concentrically mounted on said drawbar 
for common axial movements therewith within said 
chamber and having a sealing ring slidably engaging 
the cylindrical wall of said chamber, 

(d) said piston and drawbar being moved alternately 
in opposite directions axially of said chamber respon 
sive to introduction of ?uid under pressure alternate 
ly to opposite ends of said cylinder through said 
passages, ~ 

(e) a generally cylindrical work piece holder extending 
axially outwardly from one end of said drawbar 
and axially adjustably secured at its inner end to said 
drawbar for common axial movements therewith and 
for adjustable movements axially of said drawbar, 

(1‘) said holder being longitudinally split at its outer 
end portion outwardly of said casing to provide a 
plurality of radially inwardly and outwardly movable 
gripping elements yieldingly biased in one direction 
of radial movement thereof, 

(g) an actuator element mounted on said casing and 
engaging said movable gripping elements to impart 
movements thereto in a direction against said yield 
ing bias responsive to axial movement of said piston 
and drawbar in one direction, 

(h) independent means operatively connecting said 
actuator element to said work piece holder for im— 
parting adjusting movement to said holder relative 
to said drawbar, and 

(1') means for releasably locking said actuator element 
against movements in directions to adjust said Work 
piece holder. 

2. A powerhead for holding Work pieces comprising: 
(a) a casing adapted to be secured to the work support 
ing portion of a machine tool and de?ning a cylin 
drical chamber, a pair of ?uid passages one each 
communicating with an opposite end of said cham 
her, and a pair of circular coaxial openings, one 
through each opposite end thereof through said 
chamber, 

(17) a cylindrical drawbar extending axially through 
said coaxial opening for axial sliding movements 
relative to said casing and having a head end pro 
truding from said casing, 

(c) ?rst keying means functionally associating said 
drawbar with said casing against rotary movements 
of said drawbar relative to said casing, 

(d) a piston concentrically mounted on said drawbar 
for common axial movements therewith within said 
chamber and having a sealing ring slidably engaging 
the cylindrical wall of said chamber, 

(e) said piston and said drawbar being moved alter 
nately in opposite directions axially of said chamber 
responsive to introduction of ?uid under pressure 
alternately to opposite ends of said cylinder through 
said passages, 

(f) a generally cylindrical work piece holder extend 
ing axially outwardly from one end of said drawbar 
and axially adjustably secured at its inner end for 
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6 
common axial movements therewith and for adjust 
able movements axially of said drawbar, 

(g) said holder being longitudinally split at its outer 
end portion outwardly of said casing to provide a plu 
rality of radially inwardly and outwardly movable 
gripping elements yieldingly biased in one direction 
of radial movement thereof, 

(h) a cylindrical actuator element mounted on said 
casing and positioned circumferentially about said 
holder, 

(i) said actuator element engaging said movable grip 
ping elements to impart movements thereto in a di— 
rection against said yielding bias responsive to axial 
movements of said piston and said drawbar in one 
direction, 

(j) second keying means functionally associating said 
holder and said actuator element for common adjust— 
able movements axially of said drawbar, and 

(k) a thrust plate releasably mounted on said casing 
about said actuator element and adapted to lock said 
actuator element against movements in directions 
to adjust said work piece holder. 

3. A powerhead for holding work pieces comprising: 
(a) a casing adapted to be secured to the work support 

ing portion of a machine tool and de?ning a cylin 
drical chamber, a pair of ?uid passages one each 
communicating with an opposite end of said cham 
her, and a pair of circular coaxial openings, one 
through each opposite end thereof through said 
chamber, 

(b) a cylindrical drawbar extending axially through 
said coaxial opening for axial sliding movements 
relative to said casing and having a head end pro 
truding from said casing, 

(c) ?rst keying means functionally associating said 
drawbar with said casing against rotary movements 
of said drawbar relative to said casing, 

(d) a piston concentrically mounted on said drawbar 
for common axial movements therewith within said 
chamber and having a sealing ring slidably engaging 
the cylindrical wall of said chamber, 

(e) said piston and said drawbar being moved alter 
nately in opposite directions axially of said chamber 
responsive to introduction of ?uid under pressure 
alternately to opposite ends of said cylinder through 
said passages, 

(f) a collet, including a base and a plurality of up 
wardly extending, radially inwardly and outwardly 
movable ?ngers, yieldingly biased for radial out 
ward movements, 

(g) said collet having its base threadably engaged with 
said head end of said drawbar for adjustable move 
ments axially of said drawbar and for common axial 
movements with said drawbar, 

(h) an actuator element mounted on said casing and 
circumferentially positioned about said collet, 

(i) said actuator element being adapted to engage said 
movable gripping elements to impart movements 
thereto in a direction against said yielding bias re 
sponsive to axial movement of said piston and said 
drawbar in one direction, 

(1') second keying means functionally associating said 
holder and said actuator element for common ad 
justable movements axially of said drawbar, and 

(k) a thrust plate releasably mounted on said casing 
about said actuator element and adapted to lock said 
actuator element against movements in directions to 
adjust said work piece holder. 
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