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9 Claims. 

The present invention relates to improved 
methods and means for operating power press 
tools, such as die presses, baling machines, or 
Scrap-packing presses, or like machines, such as 
testing machines, which require, similar drive 
characteristics, to which an initial driving force 
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of relatively small magnitude is applied to cause 
the forming tool to approach the work, and 
thereafter a force of increasing magnitude, and 
having a predetermined maximum value, is ap 
plied to effect the forming operation. In one known arrangement a press is actuated 
by a hydraulic ram, Supplied with working liquid 
by a positive displacement pump, for example of 
the plunger type, driven by a suitable motor. 
With such an arrangement it has been found that 
the pump must be driven relatively slowly when 
the delivery pressure is approaching its maxi 
mum in order to reduce the destructive hammer 
ing of the pump valves on their seats under high 
pressure, and in consequence it is necessary to 
run the high-pressure pump slowly and to pro 
vide additional mechanism, such as an auxiliary 
lower-pressure fluid supply or an auxiliary small 
bore ram, if it is desired to secure a relatively 
rapid initial movement of the tool over the part 
of its stroke where the driving force is low. 
An object of the present invention is the pro 

vision of improved methods and means for oper 
atting power press tools or the like, which are 
relatively simple and nevertheless enable the 
desired motion of the tool to be satisfactorily 
performed and easily controlled. In the method of operating power press tools 
Or the like according to the present invention, 
power is transmitted from a driving motor to 
the driving member of the tool through a hy 
draulic coupling of the kinetic type, the slip in 
the hydraulic coupling serving automatically to 
reduce the speed of the tool as the resistance 
offered to movement of the driving member in 
creases and to stop the tool when the resistance 
rises to a predetermined value, although the driv 
ing motor continues to rotate. In one form of power press tool or the like 
according to the present invention, means for 
transmitting power from a driving motor to the 
tool of the press comprise a hydraulic positive 
displacement motor which actuates the tool, a hydraulic positive displacement pump which 
feeds the hydraulic motor, and a hydraulic cou 
pling of the kinetic type through which the pump 
is driven and which serves to vary the pump 
speed automatically and inversely with respect 
to the resistance offered to movement of the tool. 

(C. 100-71) A hydraulic coupling adapted to drive a press 
or the like by our improved method preferably 
comprises means for varying the slip character 
istic thereof, and it may be provided with a scale 
so calibrated as to indicate the maximum pres 
sure that the press can generate and an indi 
cator co-operating with the scale and adapted 
to give a reading varying in accordance with 
variation made in the slip characteristic of the 
coupling. The invention will be described by way of ex 
ample with reference to the accompanying diar, 
grammatic drawings, in which, Fig. 1 is a side elevation of a moulding press, 

Fig. 2 is a sectional side elevation of a part 
shown in Fig. 1, Fig. 3 is an end elevation of the part shown 
in Fig. 2, Fig. 4 is a diagram of a valve shown in Fig. 1, 
in an alternative position, Fig. 5 is a part sectional side elevation of an 
alternative arrangement, taken on the line 5-5 
in Fig. 6, Fig. 6 is a part sectional end elevation of the 
arrangement shown in Fig. 5, Figs. 7 and 8 are part sectional side elevations 
of alternative forms of press, Fig. 9 is a graph of a typical pressure/slip char 
acteristic curve of the type of apparatus shown 
in Fig. 2. Referring to Figs. to 4, a hydraulic press hav 
ing a movable crosshead is actuated by a hy 
draulic displacement motor in the form of a 
ram 2 which is supplied with Working fluid by a 
positive displacement radial pump 3 of known 
type, having a driving shaft 3' which forms the 
driving member of the press. The pump 3 is 
driven by an electric motor 4, which may be of the alternating-current Squirrel-cage type, 
through a hydraulic coupling 5 of the kinetic 
type. In the present example this coupling is 
provided with means which provide a slip char 
acteristic especially suited to the particular op 
erating conditions, as described in patent Speci 
fication No. 1963,720 dated June 19, 1934. The 
coupling 5 (Figs. 2 and 3) is provided with a 
waned driving member 6 coupled to the shaft of 
the motor 4, and a vaned driven member 7 cou 
pled by a shaft 7' to the pump 3, a reservoir 
chamber 8 connected to the driven member 7 
being in communication with the working circuit 
by ducts 9 leading to an annular space partly 
enclosed by core guide members 0 and f formed 
on the driving and driven members respectively. 
A fling-plug 2 is screwed into a dished cover 
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creases, the slip in the coupling rises, so that the 
pump slows down automatically when it is re-- 55 

2 

which encloses the driven member 7 and the 
reservoir 8. A fixed pointer 4 co-operates with 
a scale 5, which may be marked in tons, on the periphery of the casing 8. t 
Working liquid for the press f is contained in a 

tank 6 arranged to feed a pump inlet pipe 7. 
A pump delivery pipe f8 is provided with two 
branches, one of which retuirns, through a by 

to pass control valve 20 to the tank 6, and the 
other of which leads to a multi-port valve 9 
connecting with a return pipe 2 leading to the 
tank 6, a pipe 22 leading to the press ram 2, and 
a pipe 23 connected to two push-back rams 24. 

Characteristic curves of the relationship of 
pressure generated by the pump 3 to slip in the 
hydraulic coupling, with constant speed of the 
driving member, are shown in Fig. 9, where the 
Ordinate denotes pump pressure in arbitrary units 
and the abscissa denotes percentage slip. Curve 
cf. , relates to the coupling when containing a 
relatively large quantity of working liquid, while 
curve c2, shows the effect of reducing the liquid content somewhat. 
nature that at light loads the slip increases al 
most in direct proportion with increase in torque 
up to the point a: at medium loads a given in 
crease of torque results in a greater pro rata rise 
in the slip; and under heavy load conditions the 
effect of a rise in torque load is to cause a very 
rapid increase in the slip until the driven member 
stalls. Curve c3 shows the relationship when the 
coupling has only a small liquid content. 
This arrangement operates as follows. 
The driving motor 4 runs continuously, and as 

long as the by-pass valve 20 is open, the pump 3 
merely returns liquid to the tank G. To raise 
the crosshead f, the valve 9 is set in the posi 
tion shown in Fig. 1, and the by-pass valve 20 is 
closed. Liquid under pressure is thus admitted to 
the push-back rams 24 which raise the crosshead, 
liquid above the ram 2 being returned to the tank. 
When the crosshead has been raised far enough, 
the valve 20 is opened and the valve 9 is shut. 
A working stroke is effected by setting the valve 
9 to the position shown in Fig. 4 and shutting the 

valve. 20. As the initial part of the working 
stroke requires only a relatively small force, the 
coupling 5 operates on the parts of its charac 
teristic curve lying below the point a in Fig. 9; 
consequently the speed of the pump is high and 
the movement of the crosshead is rapid. As re 
sistance to further movement of the crosshead in 

quired to produce a high pressure. Eventually 
the pump stalls automatically at the instant when the torque transmission capacity of the coupling 
attains the value necessary to produce a prede 60 

70 

termined maximum force on the crosshead. When the pressure has been applied to the work 
for sufficient time, the by-pass valve 20 may be 
opened rapidly. The energy stored in the pump 
System is only that due to the compression of 
the liquid and to elastic strain of the piping and 
casing; the hydraulic pressure is therefore re 
leased almost instantaneously, in such a nanner 
as to minimize risk of injury to the valve 20, since 
no appreciable wire-drawing of the liquid ove." 
the valve seating takes place. The valve 9 need 
not be operated when under high pressure. 
In the above-described example the maximum force that the press develops can be varied by 

5 altering the liquid content of the coupling. When it is desired to operate the press at its maximum 

2,092,092 3 which is bolted to the driving member 6 and 

These curves are of such a 

capacity, the coupling is turned to the position 
shown in Fig. 3, and falled to the level of the 
filling-plug f2 which is immediately screwed in. 
The pointer 4 now indicates on the scale 5 the 
maximum force that the press can develop. In 
order to reduce this value, the coupling is set 
with the pointer 4 against a figure on the scale 
5 representing. the reduced maximum force that 

the press is required to exert, and the plug 2 is 
removed. The liquid now drains out of the coul 
pling until its level falls to that of the plug hole, 
and the plug having been replaced, the appa 
ratus is ready for use under the new conditions. 
Such adjustment is preferably made when the 

coupling is cold, so as to avoid errors due to ex pansion of the liquid. 
In an alternative arrangement shown in FigS. 5 

and 6 there are attached to the driving member 
6a a dished cover 3a enclosing the driven mem 
ber 7a and an outer cover 25, these two covers 
being sealed by glands against a fixed manifold 
26 surrounding the driven shaft 27. Small ports 
38 in the cover 3a permit liquid to pass into a 
chamber 28 enclosed between the covers 3a and 
25 and accommodating a fixed scoop tube 29 the 
lower end of which opens tangentially in a di 
rection facing the direction of motion of adjacent 
parts of the covers 3a and 25, and the upper end 
of which communicates by a passage 30 in the 
manifold 26 with a port 3. The port 3 also con 
municates with the working circuit of the coul 
pling by an inlet passage 32 in the manifold 26 
and a passage 33 in the hub of the driven member 
a. The port 3 communicates by a pipe 34 and 

a hand operated reversible gear. pump 35 with a 
foot valve 36 submerged in liquid contained in a 
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reservoir 8a, the foot valve serving to keep the 
pump 35 primed. A float 37 is connected with a 
pointer 4a which co-operates with a fixed scale 
f5a which may be calibrated in tons. 
This coupling, which is somewhat similar to 

One of the examples described in patent specifica 
tion No. 1,859,607 dated May 24, 1932, operates as 
follows. While the driving member is rotating, 
liquid is discharged continuously from the Work 
ing circuit by the ports 38 into the chamber 28 
from which it is scooped by the tube 29. The 
liquid thus removed flows through the passages 
30, 32 and 33 back to the working circuit, a con 
tinuous circulation thus being maintained. If 
it is desired to reduce the maximum force of the 

40 

50 
press, the pump. 35 is operated to draw liquid 
delivered by the Scoop tube through the port 3 
and into the reservoir 8a, until the pointer 4a 
indicates the desired value on the Scale 5a. To 
increase the maximum force of the press, the 
pump 35 is operated in the reverse direction SO as 
to draw liquid from the reservoir 8a; and feed it 
through the passages 32 and 33 into the coupling Working circuit. 
In Fig. 7 is shown a simple form of mechanical 

gear driven press. A reversible electric motor 
4b having a controller 40 is connected to a worm 

5. 5 

60 

43 through speed-reducing gearing 4, 42, (the 
gear 4 forming the driving member of the tool) 
and a hydraulic coupling 5, which is preferably 
of the type shown in Fig. 2. The worm 43 meshes 
with a worm wheel 44 keyed to a crank shaft on 
each end of which is a crank - 45 connected by 
a connecting-rod 46 to a slidable crosshead b. 
In operating this press, a working stroke is per 

formed by running the motor at full speed in the 
direction necessary to raise the crosshead, and the 
driven member of the hydraulic coupling stalls 
automatically when a predetermined force is ap- 75 
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plied by the press. The return stroke is effected 
by reversing the motor 4b. 

In the alternative form of mechanical geared 
press shown in Fig. 8, the driven member of the 
hydraulic coupling 5 is connected to a worm 47 
meshing with a wheel 48 keyed to a screwed shaft 
49 which engages an internally threaded portion 
50 of the Crosshead c. 
Where a group of hydraulic presses are required 

to perform similar Operating Cycles, a single pres 
sure-generating unit comprising a hydraulic cou 
pling and a high-pressure pump may be employed 
to serve the several presses in rotation. 
We claim: 
1. A power press tool comprising a tool mem 

ber, a motor driven shaft adapted to rotate Con 
tinuously, a rotatable tool driving member, and 
a hydraulic Coupling having a vaned impeller 
element drivably connected with said shaft, and 
a vaned runner element drivably connected with 
said tool driving member and disposed adjacent 
to said impeller so as to form therewith an 
annular working circuit for Coupling liquid, Said 
liquid permitting Continuous slipping retardation 
of said runner element to increasing extents un 
der increasing loads, and said hydraulic coupling 
being of such a size that, when the resistance . 
offered to movement of the tool member rises to 

30 
a predetermined value, said slip reaches 100%, 
and movement of said driving member, ceases, 
although said shaft continues to rotate. 

2. A power press tool comprising a tool mem 
ber, a driving motor adapted to rotate contin 

... uously, a rotatable tool driving member, and a 
35 hydraulic coupling having a vaned impeller ele 

ment drivably connected with said motor and a 
vaned runner element drivably connected with 
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Said tool driving member and disposed adjacent 
to Said impeller element so as to form therewith 
an annular Working circuit for coupling liquid, 
said liquid permitting continuous slipping re 
tardation of said runner element to increasing 
extents under increasing loads, and said hydrau 
lic coupling being of such a size that, when the 
liquid content of the coupling is substantially at 
a maximum and while said driving motor contin 
lues to rotate, the slip in the coupling will rise 
to 100 per cent upon the resistance offered by a 
work-piece to movement of the tool member Iris 
ing to the maximum, value that the tool member 
is adapted to withstand. 

3. In a power press tool, a tool member, a 
hydraulic positive displacement motor for ac 
tuating the tool member, a hydraulic positive dis 
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placement pump for feeding said motor, and 
including a pump driving shaft, a driving motor, 
and a hydraulic coupling having a vaned impeller 
element drivably connected to said driving motor 
and a vaned runner element juxtaposed to said 
impeller element and fixed to Said pump driving, 
shaft, said elements together forming an annular 
working circuit for coupling liquid, said liquid 
permitting the runner element to continuously slip 
in respect to the impeller element, the extent of 
slipping increasing under increasing loads, said 
hydraulic coupling being of Such a size that, 
when the liquid content of the coupling is Sub 
stantially at a maximum, and while said driving 
motor continues to run, the slip in the coupling 
will rise to 100 per cent upon the resistance 
offered by a workpiece to movement of the tool 
member rising to the maximum value that the tool 
member is adapted to withstand. 

4. In a power press tool, a tool member, a 
hydraulic positive displacement, motor which 

3 
actuates the tool member, a hydraulic positive 
displacement pump which feeds Said motor and 
which has a driving shaft, a motor-driven shaft, 
a hydraulic coupling having a vaned impeller 
element fixed to said motor-driven shaft, and a 
waned runner element juxtaposed to said im 
peller element and fixed to said pump driving 
shaft, said elements together forming an angular 
working circuit for coilpling liquid, said liquid 
permitting the runner element to continuously 
slip in respect to the impeller element, the extent 
of slipping increasing under increasing loads, 
means for varying the liquid content of said 
coupling circuit to vary the maximum load which 
will cause 100% slipping, and a by-pass valve dis 
posed on the delivery side of said pump and 
operable to release the pressure acting on said 
hydraulic motor. 

5. A power press tool comprising a tool men 
ber, a driving motor adapted to run continuously, 
a rotatable driving member which serves to 
actuate the tool member, a hydraulic slippable 
coupling having a vaned impeller element driv 
ably connected with said motor and a vaned 
runner element drivably connected with said tool. 
driving member, said coupling elements being 
juxtaposed to form an annular working circuit 
for coupling liquid, said liquid permitting the 
runner element to continuously slip in respect to 
the impeller element, the extent of slipping in 
creasing under increasing loads, means for vary 
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ing the slip characteristic of said coupling to . 
vary the maximum load which will cause 100% 
slipping, an indicator responsive to operation of 
said slip-varying means, and a scale with which 
said indicator cooperates, said Scale being So 
calibrated as to register the force exerted by the 
tool member when said driving member stalls at 
the end of a press stroke. 

6. A power press tool comprising a tool men 
ber, a reversible driving motor, a rotatable driv 
ing member which serves to actuate the tool 
member, and a hydraulic slippable coupling hav 
ing a waned impeller element drivably connected 
with said motor and a vaned runner element 
drivably connected with said tool driving mem 
ber, said elements being juxtaposed to form an 
annular working circuit for coupling liquid, said 
liquid permitting continuous slipping retardation 
of said runner element to increasing extents 
under increasing loads, and said hydraulic 
coupling being of such a size as to permit said 
driving member to stall upon the resistance of 
fered to movement of the tool member rising to , 
a predetermined value, although said motor con 
tinues to rotate, and the return stroke of the 
press being effected by reversing said motor. 

7. A power press tool comprising a tool mem 
ber, a rotatable driving member which serves to 
actuate the tool member, a reversible electric 
motor and a hydraulic slippable coupling of the 
kinetic type connected between said driving men 
ber and said motor, said coupling being of Such a 
size as to permit said driving member to stall 
although the driving motor continues to rotate 
and permitting said motor to start up in the re 
verse direction under a light load at the beginning 
uf an opening movement of the press. 

8. A power press tool comprising a tool men 
ber, a motor driven shaft adapted to rotate con 
tinuously, a rotatable tool driving member, and 
a hydraulic slippable coupling having a vaned in 
peller drivably connected with said shaft and a 
vaned runner drivably connected with Said tool 
driving member and forming with said impeller 
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an annular working circuit for coupling liquid, 
Said coupling being of such a size that, when said 
motor driven shaft is rotating and the liquid 
content of said coupling is at its maximum, while 
the resistance to motion of said tool member 
rises from not less than 70% of its maximum 
value to its maximum value, the slip in said 
coupling increases, in substantially linear relan 
tionship with said resistance, from not more than 
50% to 100%. 

9. The method of controlling the maximum 
pressure applied to a work piece in a power press, 

2,092,092 
which includes driving the tool member by a hy 
draulic coupling of the kinetic type, which 
coupling is driven by a driving motor shaft 
adapted to rotate continuously and to apply a 
pressure in excess of said maximum, and varying 
the liquid content of the coupling to such an 
amount that the slip in the coupling will reach 
100% when said maximum pressure is reached 
and said driving motor shaft continues to rotate. 
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