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To all whom it may concern: 
Be it known that I, WILLIAM L. MILLER, a 

citizen of the United States, residin at 
Madison, in the county of Dane and tate 
of Wisconsin, have invented certain new and 
useful Improvements in Fluid - Pressure 
Ohuck-Actuating Devices, of which the fol 
lowing is a speci?cation. ' 
This invention relates to power-o erated 

chucks, lathes, screw machines, and a l simi- . 
lar machines employing chucks, and has ref 
erence more particularly to that type of 
power-operated chucks wherein the chuck 
ing devices are actuated in one or both direc 
tions by ?uid pressure acting upon a piston 
contained within a cylinder. 
More speci?cally, my present invention 

relates to that type of power-operated 
chucks wherein the piston and cylinder are 
so connected to the outer end of the spindle 
as to rotate within the latter. In chucks of 
this type, however, so far as I am aware, it 
has heretofore been the practice to mount 
the cylinder upon the outer end of the spin 
dle, and connect the piston to the endwise 
movable chuck-actuating member commonly 
located within the spindle. 
My present invention reverses this ar 

rangement, the cylinder being connected to 
the endwise movable chuck-actuating mem 
ber and constituting the active or movable 
member of the motor, and the piston being 
connected to the spindle and constituting 
the_stationary or passive member of the mo 
tor. This ‘arrangement is preferred by me 
in my present invention by reason of facili 
tating the distribution of the motive ?uid 
through the agency of an endwise movable 
hollow ported valve mounted within the hub 
of the piston. I ' 

’ The principal objects of the invention are, 
to provide a simple and very compact fluid 
pressure motor device for imparting longi- _ 
tudinal movement to the chuck-actuating 
tube or bar that usually extends through the 
hollow spindle, to provide an improved 
valve arrangement for admitting and ex 
hausting the motive ?uid, to provide a sup 
port for the outer ends of the cylinder and 
piston hubs which shall serve the additional 
function of supplying the motive ?uid to 
the interior of a sliding valve controlling 
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the admission and exhaust, to provide a de 
vice wherein the cylinder reciprocates over 
the piston, instead of the piston reciprocat 
ing in the cylinder, to provide a construc 
tion wherein the exhaust from the motor 
maybe utilized to clear the bore of the 
chuck of chips, dust, and the like, and, gen 
erally, to provide an improved and highly 
e?icient device of the character speci?ed. 
My invention also includes a novel inter 

changeable operating mechanism for the 
valve of the chuck-actuating motor which, 
by a slight change in the manner of connect 
ing up certain of its parts, enables the op 
erator, by the same movement of a foot 
lever, to effect either external or internal 
chucking of the work according to the char 
acter of the latter. - 
_The manner and means in and by. which 

the stated objects of the invention are se 
cured will be readily understood from the 
following description when taken in con 
nection with the accompanying drawings 
showing one practical embodiment of the in 
vention, and in which— 
Figure 1 is a side elevation of the head 

stock end of axlathe showing the chucking 
mechanism, the power devices for operating 
the same, and the valve-actuating mecha 
nism. Fig. 2 is an enlarged; axial vertical 
section through the headstock frame, spin 
dle, chuck and chuck-operating mechanism, 
the headstock frame and spindle being 
broken out between their ends. Fig. 3 is an 
enlarged sectional view of the valve mecha 
nism shown at' the left of Fig. 2. 

Referring to the drawings, 5 designates a 
portion of the headstock frame of a lathe or 
like machine, and 6 and 7 the outer'and in 
ner bearings in which is journaled a hollow 
spindle 8, to the inner end of which is se 
cured a chuck-head 9 carrying chucking 
mechanism of well known form and con 
struction, including radially movable ex 
ternal chucking jaws 10. The spindle 8 is 
provided, between the bearings 6 and 7, with 
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suitable driving gear (not shown) ; and se-. 
cured within the outer end of the spindle 8 
is a sleeve or bushing 11 within which is 
secured, by a nut 12, a tubular member .14 
that constitutes an integral sleeve-like ex~ 
tension of the hollow hub 15 of a piston 16, 
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Surrounding the piston 16 is a cylinder 17, 
this latter also having a hollow hub exten 
sion 18 surrounding the hub 15 of the pis 
ton. To this cylinder hub 18 is secured by 
means of a cross-pin 19 a rod 20 that forms 
part of an endwise movable chuck-actuating 
member, and is slidably mounted within 
the sleeve-extension 14 of the'piston hub, 
said sleeve-extension being longitudinally 
slotted at 21 to admit the passage of the pin 
19. The pin 19 also extends through a slot 
13b formed in a packing gland 13a surround 
ing the hub extension 14, said gland being 
con?ned by a nut 13. To the opposite or in-. 
ner end of the rod 20 is secured,‘ by a cross 
pin 22 and spacing sleeve 23 a tubular con 
nector 24, _the inner end of this latter being 
similarly secured by a cross-pin 25 and spac 
ing sleeve 26 to a smaller tubular member 
27, the inner end of which latter has a screw 
threaded connection to the lever-actuating 
block 28 of the chucking mechanism; the 
tubular member 27 being shown as guided 
and supported in a sleeve 29 in turn mount 
ed within a spacing sleeve 30 contained 
within the inner end of the spindle 8. 
The hollow hub 15 of the piston 16 is 

formed with a pair of ports 31 and 32 lead 
ing to opposite sides of the piston. Slidably 
mounted within the hollow hub 15 is a valve 
block 33 containing a central axial bore 34 
that engages an air-supply pipe 35 entering 
the outer end of the valve-block 33, the sta 
tionary air-supply pipe 35 being a branch of 
a main air-supply pipe 36 leading from a 
source of compressed air and preferably 
equipped with an air-gage 37. The valve; 
block 33 is further provided with a radial 
supply'port 38, a longitudinal exhaust duct 
39 opening through the‘ inner end of the 

‘ valve-block 33, and a pair of exhaust ports 

<15 

56 

ta 

6@ 

‘40 and 41 connecting the exhaust duct 39 
with the circumference of the valve-block 
33. Surrounding the valve-block 33 opposite 
the ports 31 and 32 of the piston hub‘ are a 
pair of suitably packed externally and in 
ternally channeled and ported rings 42 and 
43 serving to connect the main supply and 
exhaust ports 31 and 32 of the piston hub 
with the ports 38, 40 and 41 of the valve 
block. Suitable packing rings and glands 
are employed to secure air-tight joints be 
tween the cylinder hub and the piston hub, 
between the piston hub and the valve, and 
between the valve and the air-supply pipe 
35, as indicated in the drawing; but as no 
noveltyis claimed for these packing devices, 
they are not described in detail herein. 
To facilitate the exhaust, the solid section 1 

20 of the chuck-actuating member is pro- 
vided with a longitudinal groove 44 inits 
outer surface extending from end to end 
thereof. . 

Referring next to the , valve-actuating 
mechanism which ll prefer to employ, 45 
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designates a circumferentially grooved outer 
end extension of the valve-block 33 that is 
engaged by the upper end of a forked lever 
46 pivoted at 47 to a supporting bracket 48 
on the main frame of the machine; and the 
lower end of the lever 46 is connected by a 
link 49 to the upwardly extending arm 50 
of a double bell crank lever, the other arms 
51 and 52 of which extend in opposite di 
rections, said bell crank lever being pivoted 
to the frame of the machine at 53, at a 
point coincident with the intersection of the 
longitudinal axes of its three arms. 54 is a 
substantially vertical link, the upper end of 
which is pivoted to the outer end of either 
the arm 52 or the arm 51 of the double bell 
crank lever, and its lower end is pivoted at 
55 to‘ the forward end of a pedal lever 56, 
this latter being pivotally mounted at 57 on 
the side frame of the machine. The up 
wardly extending arm 50 of the bell-crank 
lever is preferably extended beyond the con 
nection of the link 49 thereto to form a hand 
lever 50’ for manually unchucking the work. 
The chuck-head is herein shown as 

equipped with externally clamping jaws 10 
which grip the work upon an inward move 
ment of said jaws, and the chucking mecha 
nism is shown in Fig. 2 in a position in 
which the jaws would be engaged with the 
work. The valve 33 has, however, been 
shifted by an upward swing of the pedal 
lever 56 or a backward movement of the 
hand lever 50’ (Fig. 1) to a position in 
which the compressed air is just being ad 
mitted through ports 38, 43, and 32 to the 
right-hand side of the piston 16, while the 
exhaust on the opposite side of the piston is 
just beginning through ports 31, 42, and 40, 
duct 39, and duct 44; This will cause a shift 
ing of the cylinder 17 to the right, thereby 
retracting the chuck jaws and releasing the 
work. When a fresh piece of work has been 
placed between the chuck-jaws, the operator 
will then depress the pedal lever 56 and this, 
through the described connections, will draw 
the valve 33 to the extreme of its outward 

. movement, thereby reversing the air-supply 
and exhaust connections relatively to the op 
posite sides of the piston, admitting air to 
the left side of the, piston as shown in Fig. 
2 and exhausting from the right side of the 
piston. This will cause an outward or back 
ward travel of the cylinder 17 which e?ects 
an inward or work-gripping movement of 
the chuck-jaws. . 

I Now, if the chuck be equipped with inter 
nally gripping jaws, that is, jaws which en 
gage the work internally by an outward 
travel, the connecting link 54 is shifted 
from the arm 52 to the arm 51 of the double 
bell-crank lever, as shown by dotted lines in 

‘ Fig. 1, so that it is connected to the latter 
on the other side of the pivot 53. lZVhen 
this is done, the depression of the pedal lever 
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56 by the operator will shift the valvejn 
such a way as to effect an outward or gm - 
in movement of the chuck-jaws, while t e 

' .iftmg of the foot pedal or pulling forward 
of the hand lever will effect an inward or 
,releasing movement of the chuck-jaws. The 
double bell-crank lever, with the connecting 
link 54 shiftable to either side of- the pivot 
thereof, therefore, enables the same movement 
of the pedal lever to effect a chucking move 
ment of either externally gripping or inter 
nally gripping chuck-jaws upon the work 
and preferably this chucking movement of 
the jaws is effected through a de ression of 
the pedal lever, while the unchuc ing move: 
ment is e?’ected through a forward or back 
ward swing of the hand‘ lever. 
From the foregoing, it will be observed 

that the supply and exhaust of the motive 
?uid is fully controlled by a single sliding 
valve that is in constant communicatlon 
with the ?uid pressure supply pipe, and has 
a simple reciprocating movement to e?'ect 
the operation of the motor and the conse 
quent chucking and unchucking of the work. 
By'connecting the piston to the spindle, and 
the cylinder to the chuck-actuating member, 
the cylinder has the reciprocatmg move. 
ment. This possesses the advantageof en 
abling the operator to determine at a glance, 
by observing the movement of the cylinder, 
whether or not the motor is operating rop 
erly when the valve is actuated. It wil also 
be noted that the exhaust through the hollow 
chuck-actuating member has the e?ect of 
blowing chips and dust out of the bore of 
the chuck, thereby tending to keep the latter 
clean. 
To those familiar with the art it will be 

manifest that the speci?c details shown and 
described may be varied within the principle 
of the invention as de?ned by the appended 
claims and without a?ecting the results ob 
tained. The admission and exhaust of the 
motive ?uid to'the motor by means of an 
endwise slidable valve mounted co-axially 
with and operating within the hollow piston 
‘hub is believed ‘to be new, and, obviously. 
might be employed to advantage in a struc 
ture wherein either‘ the cylinder or piston 
constitutes the endwise movable chuck-actu 
ating element of the motor. ' - 

1. In a ?uid pressure chuck actuating de 
vice, the combination with a headstock 

' frame, and a hollow spindle mounted there 
in, of chucking mechanism carried thereby, 
an endwise movable chuck-actuating mem- - 
ber within said spindle, a piston rigidly .con 
nected to said spindle, a cylinder containing 
said piston and connected to said chuck 
actuating member, and ‘means for control 
ling the ?ow of motive ?uid to and from the 
opposite sides of said. piston. - 

65 2. In a ?uid pressure chuck actuating de 

vice, . the , combination witlra headstock 
frame, and a hollow spindle mounted there 
'in, of chucking mechanism carried thereby, 
'an endwise movable chuck-actuating mem-, 
ber within said spindle, acylinder and con 
tained piston, one of which is connected to 
said chuck-actuating member and the other 
to said spindle. said piston having 'a hollow 
vported hub, a hollow ported valve. in said 
piston hub, and means for admitting motive 
?uid to said valve. ' 

3. In a ?uid pressure chuck actuating de 
vice, the combination with a headstock 
frame, and a hollow spindle mounted there-' 
in, of chucking mechanism carried thereby, 
an endwise movable chuck-actuating member 
within said spindle, a cylinder and contained 
piston, one of which is connected to said 
chuck-actuating member and the other to 
said spindle, said piston‘ having a hollow 
ported hub, a hollow ported valve slidably 
mounted in said piston hub, and a supply 
pipe for motive ?uid entered into the outer 
end of said valve. _ 

p 4. In a ?uid pressure chuck actuating de 
vice, the combination of a hollow spindle, 
a chuck-actuating member slidably mounted 
in said spindle, a cylinder having a hollow 
hub connected to said chuck-actuating mem 
ber, a piston in said cylinder having a hol 
low hub formed with ports leading to both 
sides of the piston and with a hub extension 
connected to the spindle, an axially bored 
valve-block slidably mounted in said piston 
hub and formed with supply and exhaust 
ducts, and a ?xed motive ?uid supply pipe 
in continuous communication with the axial 
bore of said valve-block. 

5. In a ?uid pressure motor for chucks, 
the combination with a hollow chuck spin 
dle, and a chuck-actuating member mounted 
in said spindle for endwise movement, of a 
piston having a hub secured to the outer 
end of said spindle, a cylinder inclosing said 
piston, and having a hub slidably mounted 
on the hub of said piston, means connecting 
said cylinder to said chuck-actuating mem-. 
ber, and means for admitting and exhaust 
ing motive ?uid to and from opposite sides 
of said piston. 

6. In a ?uid pressure motor for chucks, 
the combination with a hollow chuck spin 
dle, and a chuck-actuating member mounted 
in said spindle for endwise movement, of a 
piston having a slotted hub secured to the 
outer end of said spindle, a cylinder inclos 
ing said piston and having a hub slidably 
mounted on the slotted hub of said piston, a 
key connecting said cylinder hub to said 
chuck-actuating member and extending 
through the slot of ‘said piston hub, and 
means for admitting and exhausting motive 
?uid to and from opposite sides of said 
‘piston. \ 

7. Ina ?uid pressure motor for chucks, 
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the combination with a hollow spindle, a chuck-actuating member mounted in said 
' spindle for endwise movement, of a cylinder 
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and iston, one of which is connected to said 
spinle and the other to said chuck-‘actu 
ating member, the hub of said piston being 
hollow andoported to both faces of the lat 
ter, a hollow slide valve in said hollow piston 
hub formed with supply ‘and ‘exhaust ports, 
and means for supplying motive ?uid to ‘the 
interior of said hollow valve, 

8. 1n a ?uid pressure motor for chucks 
the combination with a hollow spindle,v an 
a chuck-actuating member mounted in said 
spindle for endwise movement, of a piston 
having a hub secured to said spindle, a cylin 
der inclosing said piston and having a hub 
connected to said chuck-actuating member, 
the hub of said piston being hollow and 
ported to both faces of the latter, a hollow 
slide valve in said hollow piston hub feed 
with sup ly and exhaust ports, and means 
for supp ying motive ?uid to the interior 
of said hollow valve, 

9. 1n a ?uid pressure motor for chucks, 
the combination with a hollow spindle, and 
a chuck-actuating member mounted in said 
spindle for endwise movement, of a cylinder 
and piston, one of‘ which is connected to said 
spindle and the other to said chuck-actu 
ating member, the hub of said piston being 
hollow and ported to both faces of the latter, 
a hollow slide valve in said hollow piston 
hub formed with supply and exhaust ports, 
a ?uid pressure supply pipe having a nozzle 
extending within said hollow valve, and 

_ means for reciprocating said valve over said 
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nozzle. 
10. In a ?uid pressure motor for chucks, 

the combination with a hollow spindle, and 
a chuck-actuating member mounted in said 
spindle for endwise movement, of a piston 
having a hub secured to said spindle, a cylin 
der inclosing said piston and having a hub 
connected to said chuck-actuating member, 
the hub of said piston being hollow and 
ported to both faces of the latter,'a hollow 
slide valve in said hollow ‘piston hub formed 
with supply and exhaust ports, a ?uid pres 
sure supply‘ pipe having a nozzle extending 
within said hollow valve, and means for re 
ciprocating said valve over said nozzle. 

11. In a ?uid pressure chuck-actuating 
mechanism, the-combination with a spindle, 

55 and a chuck-actuating member mounted for 
- endwise movement relatively to said spindle, 

60 

of a ?uid pressure motor for actuating said 
chuck-actuating member, and means for 
conducting the exhaust from said motor to 
the bore of the chuck, whereby to free the 
latter from chips and dust. _ . 

12. In a ?uid pressure chuck-actuating 
mechanism, vthe combination with a spin— 
dle, and a hollow chuck-actuating member 

‘I ‘incense 
mounted vtor endwise movement relatively 
to said spindle, of a ?uidspressure motor for 
actuating said chuck-actuating member hav 
ing means for directing its exhaust into the 
latter, whereby to free the bore of the chuck 
from chips and dust. . 

13. In a ?uid pressure chuck-actuating 
‘mechanism, the combination with a‘ hollow 
spindle, and a hollow chuck-actuating meme 
ber mounted in said spindle for endwise 
movement, of a ?uid-pressure motor for 
actuating said chuck-actuating member hav~ 
ing means for directing its exhaust into the 
latter, whereby to free the bore of the chuclz‘ 
from chips and dust. 

_ 14:, 1n a ?uid pressure ‘chuck-actuating ‘ 
mechanism, the combination with a hollow 
spindle, and a hollow chuck-actuating mem 
ber mounted in said spindle for .endwise 
movement, of a double-acting ?uid-pressure. 
motor including a piston connected to said 
spindle and a cylinder connected to said 

on 

chuck-actuatin member, said iston having - 
a hollow porte ‘hub,’ an axial y bored slide 
valve mounted in said hollow piston hub, a ' 
stationary ?uid pressure supply pipe enter 
ing the bore of said valve, and means for 
conducting the exhaust of said motor into 
said hollow chuck-actuating member, where 
by to free the bore of the chuck from chips 
and dust, 

15. In a ?uid pressure chuck actuating. 
device, the combination‘ with a hollow spin 
dle, chucking mechanism'mounted on the 
inner end thereof, and an endwise movable 
chuck-actuating member within said spin 
dle, of a ?uid pressure motor operatively 
connected to said chuck-actuating member, 
a valve controlling the admission and ex— 
haust of motive ?uid to and from said motor, 
said valve when moved in one direction ef 
fecting through said motor and chuck-actu 
ating member an inward movement of the 
work-engaging elements of the chucking 
vmechanism, and when moved in the oppo 
site direction, e?’ecting an outward move 
ment of the work-engaging elements of the 
chucking mechanism, a valve-actuating 
lever, and changeable connections between 
said lever and said valve whereby a move 

‘ ment of said lever in a given direction may 
actuate said valve in either direction. ‘ 

16. In a ?uid pressure chuck actuating 
device, the combination with a hollow spin 
dle, chucking mechanism mounted on the 
inner end thereof, and an endwise movable 
chuck-actuating member within said‘ spindle, 
of a ?uid pressure motor operatively con 
nected to said, chuck-actuating member, a 
valve controlling the admission and exhaust 
of motive fluid to and from said motor, 
said valve when moved in one direction ef 
fecting through said motor and chuck-actu 
ating member an inward movement of the 
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work-engaging elements of the chucking ment of said foot lever in a given direction 
mechanism, and when moved in the opposite may actuate said valve in either direction. 

~ direction effecting an outward movement of v . _ 

the work-engaging elements of the chucking _ _ WILLIAM L‘ MILLER.‘ 
5 mechanism, a pivoted foot lever, and change- Witnesses: ' 

able lever and link connections between said E. R. SEWARD, 
foot lever andsaid valve whereby a move- 0. M. OLSEN. 


