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The present invention relates to improved
methods and means for operating POWer press
tools, such as die presses, paling machines, or
scrap-packing presses, or like machines, such as

5 testing machines, which require. similar drive
) characteristics, to which an jpitial driving force
of relatively small magnitude is applied to cause
the forming tool to approach the work, and
thereafter a force of increasing magnitude, and

10 baving 2 predetermined maximum value, is ap-

plied to effect the forming operation.

In one known arrangement a press is actuated
by & hydraulic ram, supplied with working liquid
. py a positive displacement pump, for example of
15 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 thelr seats under high
pressure, and in consequence
run the high-pressuré pump slowly and to pro-
vide additional mechanism, such as an & ary
. Jower-pressure fluid supply or an guxiliary small-
bore ram, if it is desired to secure 2 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-

“yision of improved methods and means for oper-
ating power Dress 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 jnvention,
power is transmitted from & 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
offered to movement of the driving member in-
ereases and to stop the tool when the resistance
rises to & predetermined value, although the driv-
ing motor continues to rotate.

iIn 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 & hydraulic positive
displacement motor which actuates the tool, &
hydraulic positive displacement pump which
feeds the hydraulic motor, and & 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

55 to the resistance offered to movement of the tool.
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as the resistance .

(CL 100—11)

A hydraulic coupling adapted to drive & press
or the like by our jmproved method preferably
comprises means for varying the slip character-
istic thereof, and it may be provided with & scale
so calibrated as to indicate the maximum pres- 5
sure that the press can generate and an indl-
cator co-operating with the scale and adapted
to. give & reading varying in accordance with
variation made in the slip characteristic of the
coupling. :

The inventicn will be described by way¥ of ex-

10

“ample with reference to the accompanying dia-.

grammatic drawings, in which,
Fig. 1 is.a side elevation of a moulding press,
Fig. 2 is a sectional side elevation of & part 15
shéwn in Fig. 1, ‘
Fig. 3 is an end
in Fig. 2,
- Fig. 4 is a diagram of a valve shown in Fig. 1,
in an alternative position,
Fig. 5 is & part sectional side clevation of an
alternative arrangement, taken on the line 5—9

elevation of the part shown

20

Fig. 6,
Fig. 6 is. & part sectional end elevation of the
arrangement shown in Fig. 9,

Figs. 7 and 8 are part sectional side elevations
of alternative forms of press, )

Fig.9isa graphof a typical pressure/ slip char-
acteristic curve of the type of apparatus shown
in .Fig. 2. .

Reterring to Figs. 1to4, & hydraulic press hav-
ing & movable crosshead 1 is actuated by & hy-
draulic displacement motor in the form of &
ram 2 which is supplied with working fluid by &
positive displacement radial pump 3
type, having & driving shaft 3’ which forms the
driving member of the press. The pump 3is
driven by an -electric motor 4, which may be of
the altemating-current squirrel-cage type.
through & hydraulic coupling 5 of the Kkinetic 40
tvoe. In the present example this coupling is
provided with means which provide & slip char-
acteristic especially suited to the particular op-
erating conditions, as described in patent speci-
fication No. 1,963,720 dated June 19, 1934. The 45
coupling 9 (Figs. 2 and 3 is provided with 2
vaned driving member 6 coupled to the shaft of
the motor 4, and 2 vaned driven member T cou-
pled by & shaft 1° to the pump 3,
chamber 8 connected to the driven member T §0
being in communication with the working circuit
by ducts 8 jeading to an annular space partly
enclosed by core guide members {0 and 11 formed
on the driving and driven members respectively.
A filling-plug 12 is screwed into @ dished cover 65
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& scale 15,
Deriphery of the casing 13,
Working liquid for the press |
tank 16 arranged to feed g bump inlet pipe {7,
A -pump delivery pipe 18 is provided wigh two,
branches, one of which i
bass ‘control valye 20 to the. tank 6, and the
other of which leads to g multi-port valve (9

Connecting with a retyrn bipe 21 leading tq the -

tan_k 16, a pipe 22 leading to the Press ram 2, ang

curves are
loads the Slp increases al-
irect Dbroportion with increase in torque

he torque on capacity of the coupling
attains the value n broduce a prede-
termineq um  force on the crosshead.

for sufficient time, the -by-pass' valve 20 may
Opened rapidly, The energy storeq in the pump

 risk of Injury to the valve 20, since
, wire-drawing of the liquid ove,
the valve seating takes place. The valve 19 neeg
not be operated when under high pressure,
the above-"described'example the maximum
the press develops can be varied by
altering the liquid content of the cou; . When
1t is destred to operate the presy at its maximum

is cdntained inag -

of such 3 -

rection facing
- barts of the covers 13a and 25, and the upper end

capacity,
shown in
filling-plug 2 which is Immediately ‘screwed. in,

bointer 14 now indicates on the scale {5 the

.

thg coupling is turneq to the position

» 50 as to
bansion of the liquid. . .

In an alternative arrangement shown in Figs, 5
and 6 there are attached to the driving memper
6a a dished cover i3q enclosing the driven mem-
ber 1a and an outer cover 25, these two covers
being sealeq by glands against a fixeq manifold
26 surrounding the driven shaft 27, Small ports
38-in the cover 13a permit liquid to pass into a
chamber 23 enclosed between the covers 3¢ and
25 and- accommodating g fixed scoop tube 29 the
which opens tangentially in a di-
the direction of motion of adjacent

of which communicgtes by a passage 30 in the

manifold 26 with a-port 31. The port 31 also com-
Municates with the working circuit of the cou-

Fig. 3, and filled to the level of the -
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Pump 35 primed. ‘A fioat 37 io connécted with g

Pointer {4q which co-operat_es_-with a fixed scale
15a which may be calibrated in tons.
is ‘coupling, which js Somewhat

liquid is discharged continuously from
ing circuit by the ports 38 into the chamber 28
from which it is scoopeq by the tube 29, The
liquid thug removed flows through the Passages
30, 32 and 83 back to the working circuit, g con-

uous circulation thus being maintained. If

hrough the bassages 32 and 33 into the coupling

working circuit,

In Fig 7is shown a siniple form of mechaniea]
gear driven press, A reversible electric motor

4b having g

ven member of the hydraulic

to raise the crosshead, and the
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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

-48 which engages an internally threaded portion

50 of the crosshead fc.

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 shaff, 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 s3id 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

" said tool driving member and disposed adjacent

40

- said liquid permitting continuous slipping re- .

50

“to $aid impeller element so as to form therewith

an annular working circuit for coupling liquid,

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-
ues 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 ris-
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 liguid content of the coupling is sub-
stantially at 2 maximum, and while said driving
motor continues to Tun, 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, &
hydraulic positive displacement. motor which

3

actuates the tool member, & hydraulic positive
displacement pump which feéds 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
vaned runner element juxtaposed to said im-
peller element and fixed to said pump driving
shaft, said elements together forming an angular
working circuit for colpling 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 mem-
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 anhular 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 mem-
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 vaned 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-
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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 mem-
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
of an opening movement of the press.

8. 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 slippable coupling having a vaned im-
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 woi‘king 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 rela- -

tionship with said resistance, from not more than
50% to 100%.
9. The method of controlling the maximum

bressure applied to a work piece in a power press,

2,002,092

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.

HAROLD SINCLAIR.
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