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With hydraulically driven clamping chucks it 

is requisite, in order to enable the hydraulic pis 
ton to hold the chuck properly fast in its closed 
position, that said piston exerts a comparatively 
high pressure, and its active surface must, there 
fore, be correspondingly large whereby a corre 
spondingly large amount of the liquid under pres 
sure is necessitated for moving the said piston, 
whereas, when the clamping fast has been ef 

10 fected or is no more necessary, which is the case 
during the greatest part of the time, only a slight 
amount of the liquid is requisite, viz. only so much 
as is necessary to make up for the loss by leak 
age. A consequence thereof is that, in order to 
be able to effect the clamping and the release in 
a certain proper period of time, a pump with a 
comparatively large performance‘ must be em 
ployed which runs without load during the great 
est part of the time whereby losses of energy are 
caused. 
The object of the present invention is to ob 

viate the just-mentioned drawback, and this ob 
ject is attained by the provision of pistons, of 
which one is intended solely for the clamping and 
the releasing operation, whereas another which is 
larger than the ?rst becomes active only at the 
end of the movement and serves for keeping the 
clutch in its state of clamping. This larger pis 
ton may have a passage through which the two 
chambers at the two sides of said piston com— 
municate with one another so that while the 
clutch is operated by the small piston the liquid 
present in the chamber in front of the large pis 
ton can pass practically without friction into the 
chamber behind this piston and this chamber is,‘ 
therefore, always ?lled with liquid and only a 
small amount of liquid need be supplied for ef 
fecting the ?nal pressure. ' 

Another object of the present invention is to 
40 prevent the oil under pressure which is not re 

quired in the interim after the clamping and 
the release from ?owing uselessly away through 
the pump, so that it is unnecessary to make use 
of a pump with variable output. For this pur 

45 pose the suction pipe of the pump is equipped 
with a control gear so designed as to be adapted 
to determine the amount of the liquid sucked in, 
and to be operated manually or automatically by 
the pressure existing in the pressure pipe. 
The invention is illustrated diagrammatically 

and by way of example on the accompanying 
drawings on which Fig. 1 is a representation of 
the complete arrangement and combination of 
parts constituting my invention. Fig. 2 is an 
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clamping chuck drawn to a greatly enlarged scale 
relatively to Fig. 1. Fig. 3 is a similar view and 
shows a modi?cation of the invention. Fig. 4 is 
a clamping drive of another construction and 
Fig. '5 is a section through the regulating device, 60 
all as fully described hereinafter, , - 

On the drawings, a denotes the shaft case of a 
machine tool equipped with a clamping chuck 
with hydraulic drive according to this invention. 
b is the clamping chuck body, 0 is the hydraulic 65 
piston which is ?xed on the rotating shaft. 
Opening and closing the chuck b is effected hy 
draulically. Supplying and withdrawing the 
?uid under pressure, for instance oil, takes place 
through tubes d and e, which extend from said 70 
body 12 to a changing-over casing j which is pro 
vided with a changing-over cock or valve g by 
means of which said pipes d and 6 can be con 
nected alternately either with the pressure pipe 

' h or with the discharge pipe is which latter ter- 75 
minates at the oil sump i. Conveying the oil 
or other liquid is effected by means of a prunp m 
which sucks the oil etc. from the sump through 
the suction pipe n and presses it into the pressure 
pipe 71. through a regulating device 0 which will 80 
be fully described. From the pressure pipe h a 
pipe p branches off, the other end of which ter— 
minates at the regulating device 0 and which 
serves for controlling this device, as will also be 
more fully described hereinafter. 
The details of the clamping device and the 

driving means thereof are shown in Fig. 2. The 
two oil supply pipes 11 and e are connected with 
the casing by two‘ threaded members 1 and 2 
which are inserted into the stationary bearing 90 
part 3 of the piston. ' 
The clamping clutch may consist, for instance, 

of a body 4 in which are supported bell-crank 
levers 5, one arm of each of which engages the 
clamping jaws 6 and moves them radially, where- 95 
as the other arm of each of said levers engages a 
ring 7, by the axial shifting of which the clutch 
is moved into its clamping position, or is released. 
The ring 7 is located upon a hollow shaft or rod 
8 through which the work-piece to be clamped 109 
fast, for instance a rod or bar 1* is moved. 
The axial movement of the hollow shaft 8 is 

effected» hydraulically. This shaft is, for this 
purpose, ?rmly connected with a tube 8' (Fig. 2) 
designed as a hydraulic piston. A part 10 of the 105 
tube 8' is thicker than the other part and is sur 
rounded with a cylindrical sleeve 11 which forms, 
together with said thicker part 10, a piston hav 
ing an annular surface. This piston moves in 
a cylindrical space 12 provided in the cover 13v Ho 
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of a cylinder 14. The space 12 is closed by a 
sleeve 15 which either is integral with the cover 
13 or is connected with the same by a screw 16, 
as in the constructional form shown in the draw 
ings by way of example. 
In the cylindrical part 14 moves the main 

clamping piston proper 17 which engages the ring 
11 with a projection 18. Upon the shoulder 
formed on the tube 8’ by the thicker part 10 is 
provided a plate 19 which serves as support for a 
spring 20. The other end of the spring contacts 
with a collar 21 of the tube 8’, and the spring, 
therefore, holds the piston 17 in its position rela 
tively to the tube 8', which is the position shown 
in the drawings. The inner cylindrical part of 
the piston which encompasses the tube 8' has 
several bores 22 through which, in the position 
of the parts shown in the drawings, the chambers ' 
at the two sides of the cylinder 14 communicate 
with one another so that the liquid present in 
the one of said chambers can freely and practi 
cally without resistance ?ow over into the other 
of the said chambers. /* 
That side of the piston 17 which lies opposite 

the collar 21 has a valve face 23 which can con 
tact with a corresponding face 24 of the collar 
21, when the spring 20 is compressed. In this 
case the chambers at the two sides of the cylin 
der 14 are closed with respect to one another. 
The tube 8' is thicker also behind the collar 21 
and that thicker part 25 is followed by a part 
26 having a somewhat smaller diameter. In 
this way there is again formed an annular pis 
ton which moves in a cylindrical space 27 formed 
in an extension of the bottom 28 of the cylinder 
14. Said space 27 is closed by‘ a sleeve 29 in 
serted into the bottom 28. 
The manner of operation of the device is as 

follows: 
When the rod or bar to be worked has been 

moved forwards as far as required, the chuck is 
closed by pulling the tubes 8 and 8'. The cock 
9 for regulating the oil or other liquid under 
pressure is, at this time, so adjusted that the 
liquid under pressure is supplied through the pipe 
6, from which it enters into the space 12 in the 
following manner: bores 30 and 31 provided in 
the cylinder bottom 28, a bore 32 provided in the 
cylinder itself; and another bore 33 which is 
provided in the cylinder cover and communicates 
with said space 12 through a bore 33a. The oil 
under pressure acts upon the thicker part 10 and 
the ring 11 and shifts the tube 8' to the left, the 
piston 17 being taken along with said tube. The 
oil present in the chamber in front of the piston, 
viz. lefthand from it, flows through the bore 22 
to the other side of the piston without ?nding 
any resistance worth mentioning. 
As soon as the work piece has been clamped 

fast in the clutch, the tube 8' comes to a stand 
still, but as the liquid in the cylinder 12 is still 
further active the piston 1'7 is shifted forwardly 
by the tube 11 against the action of the spring 
20, which is now the only tube moved, the move 
ment being continued until the intermediate 
space between the faces 23 and 24 has been 
bridged and these two faces contact with one 
another. By this way the chambers at the two 
sides of the piston are tightened with respect to 
one another. A small amount of oil etc. enters 
from the cylindrical space 12 through a very small 
by-pass 34 into the space at the right-hand from 
the cylinder 17 so that this space is subjected to 
the pressure, and this pressure which acts upon 

1,968,700 
the entire sectional area of the cylinder 17 now 
holds the clutch in its clamped position. 
When the clutch is released, the oil under pres 

sure is supplied through the pipe d, whereas the 
pipe e is connected up to the discharge pipe. 
Owing thereto, the previously supplied oil can 
flow back, whereas the oil under pressure now 
?ows into the annular space 27 where it moves 
the pipe 8' rearwardly. Owing to the relief of 
the space 12 the spring 20 can move the piston 
again into theposition shown in Fig. 2 and when 
the chuck is now opened, viz. when the tube 8' 
is shifted to the right, the oil present on the right— 
hand side of the piston 17 can ?ow away unim 
pededly to the left-hand side through the aper 
tures 22. ' 

Fig; 3 shows another form of construction of 
the pressure cylinder. In this modi?cation in 
stead of the tube 11, a cylindrical projection 1111 
has been provided on the cylinder cover 1341. pro 
jecting into a cylindrical recess 44 of the piston 
17a. The piston is provided wn'th an inner ?ange 
45 contacting the thicker part 10a of the cylindri 
cal shaft 80,. Between the ?ange 45 and the pro 
jection 11a a chamber 44 is formed being con 
nected by a channel 47 with the cylindrical cham 
ber 48; as the construction otherwise fully corre 
sponds with that shown in Fig. 2 for the other 
parts the same reference numerals are used as 
in Fig. 2. The oil ?owing through the bore 33 
will ?ll the chamber 48 and will flow through 
the channel 4'7 into the chamber 44 and then 
through the channel 44a into the piston cham 
ber z. The air will be removed through the open 
ing occupied by a screw 5 which, for this purpose, 
is loosened, and as soon as the chamber is ?lled 
with oil the screw is tightened and it then has 
no further use, except, of course, to close the 
opening and maintain it closed. It is to be as 
sumed hereby that no pressure will be applied on 
the rod 8a since otherwise the valve plate 24 
would close and the piston chamber would then 
be divided. 
The manner of operation of this modification 

is as follows: 
The liquid under pressure ?ows through the 

channels 31, 32 and 33 into the chamber 48 and 
from here through the channel 4'7 into the cylin 
drical chamber 44, where it presses against the 
?ange 45 of the piston 17a. Hereby the clutch 
is closed in the manner described in connection 
with Fig. 2. 
The modi?cation shown in Fig. 4 shows an 

other form of a clamping chuck consisting of a 
bushing 41 provided with two or three slots, there 
remaining, however, a. non-slotted annular por 
tion 42, whereas the slotted main portion of the 
bushing or sleeve is outwardly conical and con 
tacts here with the correspondingly shaped sur 
faces of the outer sleeve 43. The bushing 42 is 
screwed upon the shafts 8, so that when this shaft 
is moved in the one direction the jaws formed by 
said slots are pressed together in order to hold 
fast the work-piece 9. whereas when the said 
rod is moved in the other direction the jaws are 
released whereby also the work-piece is released. 
As the periods of time during which the clutch 

is in operative state, or is released, are consider 
ably longer than those periods of time in which 
the clutch is being brought into operative state, 
or is being released, these latter periods of time 
being those in which the piston is being moved, 
the pump delivering the oil or other liquid under 
pressure will run comparatively long without load 
and during these periods of time the conveyed 
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oil will ?rst be placed under pressure and then 
useless ?ow away. In order to obviate this useless 
work a regulating device has been provided. The 
device consists of a cylinder 0 in which a small 
piston 70 can be moved. This piston has an annu 
lar groove 71 which is provided at such a place 
that when the piston is in its end-position (Fig. 5), 
the pipe 11. which is connected with the oil sump 
and the pipe 73 which is connected with the pump 
terminate at it. The piston is subjected to the 
pressure of a spring '74 which tends to hold it in " 
said end-position and the tension of which can 

‘ be regulated by ‘a manually operable adjusting 
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screw '75. At the frontal side of the piston ter 
minates into the cylinder the pipe 9 which is 
branched o? from the pressure pipe. The spring 
'74 is normally so adjusted that it can just stand 
the pressure exerted upon the piston '70 by the 
liquid supplied through the pipe p; owing thereto, 
sucking of the liquid by and into the pump can 
take place in- the proper manner. 
When the chuck has attained its operative state. 

and if, therefore, no considerable amount of the 
liquid under pressure is required, the liquid under 
pressure arriving through the pipe \9 will now 
shift the piston '70 in such a direction that the 
connection between the pipes n and 73 through 
the groove 71 of the piston '10 is narrowed. Owing 
thereto, only correspondingly less liquid can be 
sucked in so that the pump m is correspondingly 
relieved and requires therefore, correspondingly 
less power. 4 

In order to prevent the pressure on the non 
working side of the piston 1'7 in the cylinder 14 
to rise in an inadmissible degree by reason of 
leakages or other causes, whereby the proper oper 
ation of the chuck might be impaired, non-retum 
valves 35 and 36 are provided on both sides, pref 
erably in the form of balls subjected to the action 
of springs 37 and 38. - 

I claim: 
1. A hydraulic driving device for clamping 

chucks and the like, comprising a main movable 
piston and piston rod through which a work piece 
is adapted to be placed, said piston being movable 
relative. to its rod, means on the end of the piston 
rod to operate the chuck, a cylinder for the piston, 
and means combined with said cylinder and com 
prising a valve cooperating with the piston to 

3 
render possible free passage of the liquid from 
the cylinder chamber at the one side of said pis 
ton into the chamber at the other side of said 
piston during the clamping action proper and 
the releasing action proper of the chuck, and to 
separate said cylinder chambers from one an 
other when a movement of the piston relative to 
its rod after the clamping has taken place, so 
that the further supplied ?uid serves to increase 
the pressure at one side of the said piston. 

2. A hydraulic driving device according 'to 
claim 1, in which two auxiliary pistons are con 
nected with the main piston and are subjected to 
pressure from the same source of pressure, said 
auxiliary pistons being adapted to shift the main 
piston during the clamping and the releasing 
action of the chuck. 

3. A hydraulic driving device according to 
claim 1, in which the valve is adapted to be main 
tained open in its position of rest or during its 
movement while being relieved, and is closed at 
‘the end of the clamping movement by the increase 
of the pressure then taking place in one of the 
chambers of the cylinder. 

4. A hydraulic driving device according to 
claim 1, in which the valve is adapted to be main 
tained open in its position of rest or during its 
movement while being relieved, by a spring, and 
is closed at the end of the clamping movement by 
the increase of the pressure then taking place in 
the cylindrical chamber between a projection of 
the bottom of the cylinder and a ?ange on the 
piston. _ 

5. A hydraulic driving device acccsding ‘to 
claim 1, in which non-return valves are provided 
to prevent a pressure in the chamber of the cylin_ 
der. ' 

6. A hydraulic driving device according to 
claim 1, in which ,two auxiliary pistons are con 
nected with the main piston of smaller sectional .7 
area and are subjected to, pressure from the same 
source of pressure, one of said smaller pistons 
being adapted to e?ect the clamping movement, 
and the cylinder of the respective piston com 
municating with the cylinder of the main piston - 
by a small ori?ce adapted to permit passage of 
liquid from said smaller cylinder into said larger 
one in order to increase the pressure therein. 

, KARL MILO'I'I'A. 
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