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- UNITED STATES PATENT OFFICE..

THOMAS EDMUND HOLMES, OF SHEFFIELD, ENGLAND, ASSIGNOR OF ONE-HA

"HYDRAULIC PRESS.

No. 898,365.

To all whoin it may concern: o

_Be it known that 1, THoMas Epmuns
Hormzs, a subject of the King of Great Brit-

‘ain, and resident of 8 Cakdale road, Nether

Edge, Sheflield, in the county of York, Eng-
land, engineer and chief draftsman, have in-

 vented certain new and useful - Improve-

15

20-
.. enabling a
press be worked slowly with long strokes or

25

. 30

ments in Hydraulic Presses, of which the fol-

. 7 lowing is a specification.
16

This invention relates to hydraulic forging
presses and the like worked by means of
steam hydraulic intensifier apparatus, and
wherein the valves for controling the admis-

sion and exhaust of steam to and from the .
intensifier and lifting cylinders and for con-

trolling the connections between t} - air ves-
sel and the high pressure hydrauli: system

are all controlled by a single handing lever.

The invention has for its object, to sim-
plify and e}ltlpedite the action of the press by
i its movements - (whether the

rapidly with short strokes) to be controlled

'by means of the single handinﬁ lever referred

to,-without the necessity (hitherto usual) of
employing a separate and independently op-
erated device for effecting such alteration m
the steam ‘connections to the lifting cylin-
ders of the press as are required in order that
the change from slow to rapid working, or
vice versa, may be made. T

In the apparatus of the present invention,
the steam connejtions appertaining respec:

- tively to the intensifier cylinder and to the

35

40

lifting cylinders are controlled by independ-
ent valves, the steam supply andy exhaust to
and from the intensifier cylinder being pref-
erably controlled by separate drop valves
actusted by means of automatically acting

hunting gear adapted both to prevent excess-'

ive movement of the intensifier steam piston
and also to cause steam to be cut off from the
intepsifier cylinder at a point in the stroke of
the piston corresponding to the position to

5 which the handing lever lias been set. 'While,

however the valves appertaining to the in-
tensifier cylinder are coupled to the handing

" lever permanently, the valve or valves con-

trolling the steam supply and exhaust to and

from the lifting cylinders is or are coupled
to the same handing lever detachably

. through the medium of automatieally acting |
. trip mechanism, in such manner that steam 1

" is normally admitted to the lifting cylinders

53

but is exhausted therefrom during thie carlier

v

» " Spécification of Letters Patent.
Application filed August 22, 1907. Serial No: 389,659,

“of rest.

Patented Sept. 8, 1908.

part of the lqnger' pressing strokes of the
main ram, all the requisite opening and clos-

( LF TO DAVY -
- BROTHERS LIMITED, OF SHEFFIELD, ENGLAND, A CORPORATION. :

ing movements of the various valves, in

either method of working, being produced
simply by the oscillation of the single hand-
ing lever through different

ortions of its
own maximum possible angular movement.

60

“'The invention will be described with refer- -

ence to the accompanying drawings wherein

Figure 1 is an elementary (or partly dia’

65 .

grammatic) elevation of a forging press with _

steam hydraulic intensifier apparatus adapt-
ed to be controlled by a sinche handing lever
as above stated, the parts %eing in position
Fig. 2 is a similar view of the hand-
ing lever the valves, and parts more imme-

70

diately associated therewith drawn to a

admission and exhaust of steamn to and from
the lifting cylinders of the press, and the

‘connections between said valve and levers,

in various positions - occupied during the

working of the press.  Fig. 8 is a detail view

of another valve, drawn to a larger scale.
Similar reference numerals denote corre-

sponding parts throughout the drawings.

1 1s the anvil or bed-die; 2 the presshead; 3
the main- hydraulic ram’ connected to the
presshead; 4 the cylinder wherein the ram 3
works; 5, 5 are the lifting cylinders wherein
work the pistons 6, 6 which are coupled to
the presshead 2 by the rods 7, 7; 8 is the
steam piston of the intensifier, this piston
working in the cylinder® and having a piston
rod 10 in one with the hydraulic ram 11 of the
intensifier, and 12 is the cylinder wherein the
ram 11 works, the cylinders 4 and 12 being
connected by the hydraulic high pressure
pi{ie 13. . - .

n the example illustrated, the supply and
exhaust of steam to and from the intensifier
cylinder 9 are controlled respectively by dou-
ble-beat drop valves 14 and 15, steam from
the boiler being admitted as at 16 to the
chamber 17 of the supply valve 14 and pass-
ing thence on the opening of said valve, by a
passage 18 to the chamber 19 of the exhaust
valve 15, which chamber 19 is in permanent
communication through a passage 20 with
the lIower end of the exlinder 9. .

The supply and exhaust of steam to and
from the fifting cyliriders 5 are controlled by
means of a single piston valve 21 whose
chamber 22 ix in communication on the one

larger scale.  Figs. 3, 4, 5, 6 and 7 are views .
of the handing lever, the valve for controllifig
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hand through the

therefore with the main steam inlet 16 and on
the other hand through the pipe 24 and
branch pipes 25 with the lower ends of the
respective lifting cylinders 5. ‘

26 and 27 are respectively the exhaust

“ steam pipes leading from the valve chambers

19 and 22 to the main exhaust pipe 28. -

29 1s the air vessel, which communicates
with the hydraulic high pressure pipe 13
through the branch pipe 30. This pipe (in

example illustrated) 1s controlled by a valve

31, (see Fig. 8) which is normally held closed
by the pressure in the pipe 13 but is adapted

to open automatically under the pressure in "

the air vessel 29, so as to allow the pipe 13
and cylinders 4 and.12 to become filled with
water when the rams 3 and 11 descend by
their own weight and thus create a partial
vacuum in the hydraulic high pressure sys-
tem. * When this system is full of water and
the ram 3 is to be raised preparatory to mak-
ing a working stroke, the valve 31 is opened
positively so as to allow water.to be returned
to the air vessel. This may be effected by
means of fluid pressure admitted to a cylin-
der 32 wherein works a piston 33 coupled to
the valve 31, the admission and exhaust of

motive fluid to and from the cylinder 32 be-.

ing controlled by means of a slide valve 34
working in a chamber 35 constantly supplied
ag at-36 with said fluid. Normally the valve
34 maintains communication between its ex-
haust pipe 37 and the pipe 38 whiclh connects
the cyﬁnder 32 and valve chamber-35, so that
the valve 31 is permitted to remain on its
seat, but when water is to be returned from
the pipe 13 to the air vessel 29, the slide
valve 34 is actuated to close the exhaust 37
and admit fluid pressure to the cylinder 32,

- such movement of the slide valve being ef-

45

50

G5

fected at the proper time (in bpposition to a
weight 39 tending to maintain the vaive in
the normal position shown in Figs. 1 and 2)
by meane of the hahding lever 40 which is
then brought into position to actuate a tap-
pet 41 connected to the slide valve.

In small presses the valve 31 may be
opened, to allow the return of water from the
pipe 13 to the air vessel, not by fluid pressure
admitted béneath « niston 33 under the con-
trol of the handing lever 40 as above de-
seribed, but by manual power transmitted

5 from the handmg lever to the valve through

the medium of lever and link mechanism,
The handing lever 40 is mounted to oscillate
about a fixed fulerum 42, and in the example
Hlustrated  has three arms whereof the
shorter arms 43 and 44 are respectively cou-
pled to the’ mechanisms for controlling the
movement of the valves 14, 15 and 21 apper-
taining to the intensifer and lifting eylinders
respectively.  Preferably, as shown the in-
tensifier steam valves 14, 15 are controlled

898,365

passage 23 with the inten- | through the medium of
sifier steam supply valve chamber 17 and !
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automatically acting
“hunting gear”” adapted both to prevent ex-
cessive movement of the intensifier steam pis-
ton 8 in the upward or active direction, and
also to cause the supply of steam to the evl-
inder 9 to be cut off at any point in the stroke
of the piston 8§ corresponding to the angular
position to which for the time being the
handing lever 40 has been moved. -

The form of “hunting gear” which it is

preferred to employ, and which is illustrated

m Fig. 1, is constructed as follows: The
stems 45 and 46 of the valves 14 and.15 are
respectively coupled ‘through pin-and-slot
connections as at 47 and 48 to a lever 49
mounted to oscillate about a fixed fulerum
50, one arm of the lever 49 being coupled
through a link 51 to an intermediate point 52
in the length of a “floating” lever 53 whereof
one end 1s connected to the arm 43 of the
handing lever while the other end is con-
nected ti)y a link 54 to the control mechan-
ism of the “hunting gear.”” Since, in the
arrangement illustrated, the pressure of the
steam as it passes to the inte.:sifier eylinder
9 will tend to hold open the steam sipply

valve 14, this valve is permanently- loaded-

by a weight 55 sufficient to overcome the
otherwise unbalanced steam pressure acting
upon the cross-sectional area of the valve
stem 45. . _

The control mechanisin of the . hunting
gear comprises a bar 56 extending alongside
of, but obliquely with reference to, the in-
tensifier ram 11 sc as to be progressively
moved, in a_direction transversely of the
length of the bar, by the action of a roller 57

mounted upon the ram 11 and caused by the

reciprocations of the latter to roll up and
down in contact with the bar. The bar 56 is
supported as at 58, 59 by onc arm of each of
a pair of bell-crank levers mounted to oscil-
late about fixed fulerums 60, 61 the other
arms 62, 63 of the respective levers being
coupled by a link 64 which may also serve to
carry a counterweight 65 tending to main-
tain the bar 56 in the normal position shown
in Figs. 1 and 2.~ The arm 62 of one of the

levers is coupied by the link 54, already men-

tioned, to the floating lever 53.

In the normal or resting position of the
various parts, as indicated i Figs. 1 and 2,
the handing lever 40 occupies a mid position

402, to the left-hand side of which are the.

various positions that may be assumed by
the lever when the press-head 2 is performing
a working stroke.  If attention he confined
for the moment to the hunting gear and
parts controlled thereby, it will be seen that
if the handing lever be moved towards the

70
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lef (i. e. in the direction of the arrow 7y to .

any particular angular distance from “the
nid position 40%, and is held in such new po-
sition, thus opening to a corresponding ex-
tent the steam supply valve 14, it follows

130
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that the piston 8, on performing so much of
its full working stroke as corresponds to the
same angular displacement of the handing
lever, will be arrested in consequence of the
hunting gear then causing the valve 14 to

“gradually close automatically. Henze also

the piston 8 will be prevented from overrun-
ning its full legitimate active stroke in conse-

‘quence of the momentum acquired when the .

handing lever 40 is held over in the extreme
left-hand position, since the action of the
hunting-gear will have for effect to cause the
steam supply valve 14 to close so gradually,

. before the piston has reached the end of its

15

.20

upward stroke, that the momentum of the
iston will be gradually-absorbed instead of
eing suddenly checked. The piston valve
21 is normally disconnected from the handine

- lever 40, and rests by gravity against a stop.

66 in position to enable steam to gain access

" to the underside of the lifting pistons 6.

. 2

30

35

40

45

- slide, this socket being
- . to the stem 69 of the valve 21.

From this position the valve 21 may be raised
during a certain part of the stroke of the
handing lever; so as to cut off the steam sup-
ply to thelifting cylinders 5 and opén the lat-
ter to exhaust, by first moving the handing
lever towards theright (i. e. in the direction

of thy arrow ) to a position wherein a plun-
ger 67, permanently coupled to the arm 44,

becomes automatically interlocked with a
socket 68 wherein the plunger is fitted to
ermanently coupled
The result is
that when the movement of the handing
lever is reversed, the valve 21 will participate
in the upward movement of the arm 44 until
the plunger 67 and socket 68 become auto-

matically disconnected, whereupon although

the movement of the handing lever towards
the left may continue, the valve 21 will fall
back to its normal position.

~_The trip mechanism whereby the plunger
67 and socket 68 are thus automatical’ - ~n-
gaged with and disengaged from one another,
comprises a latch-bolt 70 fitted toslide trans-
versely through an aperture in the wall of the
socket 68 and constantly presséd inwards bya
spring 71 so as to tend to become interlocked

» with a noteh 72 in the side of the plunger 67

50

55

60

65

when the latter has entered a certam distance
into the socket, and & bell-erank lever 73 ful-
crumed to the sockei £8 and engaging by one
of its arms with the lateh bolt 7050 that, when
the socket 68 has been raised so as to cause
the other arm of ‘the lever 73 to encounter a
fixed stop 74, this lever will be actuated, the

“lateh-bolt. 70 will be withdrawn from the

notch 72, and the socket 68 will be.free to
fall so as to allow the valve 21 to return to
resting position on its seat 66. :

It will be observed that so long as the va-
rious parts are in the position shown in Fig.
1, with the handing lever in its mid or neu-
tral position 40* and both the intensificr and
main hydraulie rams 11 and 3 resting at the

BEST AVAILABLE COPY g

bottom of their reépective strokes, the. hy-
draulic eylinders 12 and 4 and their connect-
ing pipe 13 will be full 'of water and conse-

ward movement of the ram 3 can result
from the steam pressure on the pistons 5.
If, now, it be desired to set the press in opera-
tion water must first be let out of the pipe 13
so as to ‘enable the pistons 5 to raise the
main ram 3 and presshead 2 sufficiently to ac-
commodate the work on the anvil 1. For
‘this purpose the slide valve 34 must be actu-
ated in the manuer already described for
opening the valve 31, and this is done by
nmoving the handing lever from the neutral
position 40* towards the tight (i. e. in the
direction of the arrow ) until on reaching

the lever lifts the tappet 41 and so causes
motive fluid to be admitted beneath the pis-
ton 33, the consequent opening of the valve
31 removing the obstruction to the upward
movement of the ram 3 and pistons 6. The
handing lever being now at the position 40°
(or a little to the right thereof) the nature of
its further movements will depend upon
whether it is desired to work the press with
long or short and rapid strokes, In the lat-

exhaustion of the cylinder 5 being therefore
unnecessary, the handing’ lever may be

tion at the left of its neutral position 40 be-
tween which and the vxtreme left-hand posi-
tion 40¢ (see Fig. 4) corresponding to the full

3 to be driven down repeatedly and rapidly
I opposition to the steam pressure on the
pistons 6 whereby it is promptly raised at

If, however, it be desired to work the press
with long (and relatively slow-) strokes, it is
necessary to exhaust the lifting cylinders 5
s0 as to allow the presshead 2 to drop, and
also to keep these cylinders exhausted during
the earlier portion of the working stroke of
the press (or until the steam inlet vilve 14 of
the intensifier has been slightly opened) so
. as to prevent the press-head rising until the
working or nressing stroke has comnienced.
It is also desirable to again admit steam to
the lifting cylinders 5 during the pressing
stroke, or when the steam inlet valve 14 is
opened, so as, without sensibly checking the
force with'which the ram 3 descends, to pro-
vide an elastie cushion of live steam beneath
the pistons 6 in readiness (the moment re-

quired) to cause the ram 3 to be properly
raised in_preparation for another working
stroke. In' this case the handing lever must
be moved bevond the position 40" towards
the right until, on the lever reaching the ex-

the position 40" (see ¥ig. 3) the arm 43 of .

opening of the valve 14, the handing lever
may then be oscillated so as to cause the ram’

versyl of the stroke of the presshead 2 is re-

quently (the valve 31 being closed) no up- -

70

75

80

85

90 -

ter case’ a permanent elastic cushion of live -
steamn is required beneath the pistons 6, and ¢

moved directly back from 40® to any posi-

100

105"

cach reverse movement of the handing lever.

110

115
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treme right-hand position 40% (see Fig. 5)

-the latch-bolt 70 engages the notch 72.  On
" the handing lever passing the position 40¢,

the valye 31 will as before be opened and the,

5 ram 3 will rise.  After the engagement of the
Elunger 67 with the socket 68, reversal of the
anding lever will ¢ause the valve 21 to rise
until, on the handing lever reaching the po-
sition 40° (see Fig. 6) steam will be cut off

o 0 from the lifting cylinders 5 which will also

then begin to be opened to the exhaust with
. the result that the presshead 2, having by
this time been raised to the desired extent,
will be allowed to deéscend by gravity on to

- . 15 the work, meanwhile drawing water from the

air vessel 29 into the pipe 13 so as to fill up
the hydraulic high pressure system. - The
continuance of the movement of the handing
lever towards the left will open the valve 21

20 fully to exhaust and will so retain it during

the idle descent of the presshead and during
that first portion of the pressing stroke of the
ram 3 which commences on the handing le-

ver passing its neutral position 40* and be-'

25 ginning to open the steam valve 14. . When
however, the handing lever reaches the posi-
tion 40° (see Fig. 7) whereat the bell-crank
lever 73 encounters the stop 74, the latch-
bolt 70 will be tripped and the valve 21 will

30 fall, closing the lifting cylinders 5 to the ex-

haust and again admitting steam under the
pistons 6, so that the remainder of the work-
- 1ng stroke of the ram 3 (during which the
handing lever may be moved from 40%.to 40¢)

- 35 will be perfornied against a cushion of live

steam in the cylinders 5. On the comple-
tion of a wng working stroke, the handing
lever is returned towards the right-hand side
of its neutral position 40%, thus opening the
40 intensifier steam exhaust valve 15, while, be-
.. fore another long stroke is begun the handing
lever is movéd to the extreme right-hand po-
sition 409, the entire cycle of operations
‘already described being thereafter gone

" 45 through.

- If at any time while the press is being
worked Witil short strokes it should be found
that the presshead 2 is too high, the handing
lever must be moved to the position 40¢ so as,

50 by’ causing the valve 21 to be opened to ex-
haust on the reversal of the handing lever, to
enable the presshead to descend on to the

~work (or as far as may be required) before
proceeding with the short strokes.

55 When it is desired to bring the parts to the

- position of rest shown in Fig. 1, the handing
lever must first be moved to the position.404
and .then brought to and let in the neutral

. position 402, )

60 It will be observed that by the use of the
present. invention the loss of time hitherto
mvelved in changing from the long-stroke
to the short-stroke method of working and
vice versa is saved, which is .mportant as the

65 number of such changes and consequent

BEST AVAILABLE COPY

waste of valuable time in forging each piece
is often considerable. The operator also’
finds it'to his own advantage to work on the
short-stroke method, since this requires
much less labor than is involved in moving 70

_the handing lever through its full travel, as

required for long strokes. Hence the tend-
ency will always be to work the press with
short and rapid strokes, which will secure a
further economy both in time and in steam 75
consumption. Time will be saved inas-
much as when working with long strokes
the presshead is liable to be lifted unneces-
sarily high, and steam will be economized
because the steam pressure being constantly 8o
admitted to the lifting cylinders, condensa-

- tion in the latter will be reduced.

A futther advantage is to be found in the
ease and simplicity of the working of the
press, the operator being able to use both g3
hands for moving the handing lever. More-
over, if hunting-gear (such for example as
above described) be used for controlling the
intensifier steam valves 14 and 15, there 1s no
idle movement of the handing lever in work- 9o
ing these valves, so that the travel of the
handing lever. in actuating said valves is
relatively mucli less than in. presses of the
usual type. .

Iclaim: - , 95

1. The combination of a hydraulic press,
steam hydrawic intensifier apparatus for
operating the same, an air Vesse‘, valves for
controlling the admission and exhaust of
steam to and from the intensifier and the 100
lifting. cylinders of the press and for con-
trolling ‘the - connection between the high
pressure hydraulic system and the air ves-
sel, a single hand lever for operating all of
said valves, connections between said lever jo5
and the several valves, and trip mechanism
interposed in the connection between the
lever and the valve appertaining to the lift-
ing cylinders and adapted to automatically
couple and uncouple said valve to and from 110
the lever in such manner that steam will be
normally admitted to the lifting eylinders
but will be exhausted therefrom during the
earlier part of the working strokes of the
press when working with long strokes. . 115

2. The combination with a hydraulic press
and a steam hydraulic intensifier apparatus
for operating the same, and valves for con-
trolling the admission and exhaust of steam
to and from the intensifier aud the lifting eyl- 120"
inders of the press, of a single lever for oper-
ating said valves and trip mechanism inter-
posed between the lever and the valve of the
lifting evlinders for coupling and uncoupling
said valve to and from the lever at prede- 125
terniined intervals, whereby to permit the
steam ‘to exhaust from the lifting cvlinders
during the early part of the stroke when the
press is working on long strokes. '

3. The cembination with a hydraulie press 130
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. for operating the seme, and valves

lever at -predetermined

898,365

and a steam hydraulic iritensifier a.p})aratus

or con-
tro the admission and exhaust of steam
to and from the intensifier -and the lifting
cylinders of the press and for controllin; the
connection between the air vessel an the
high pressure hydraulic system, of a single
lever for aperating all of said valves, and trip
nechanism interposed between the lever and
the valve of the?fting cylinders for coupling
and uncoupling said valve to.and from the
intervals,” whereby

to permit the steam to ,
lifting cylinders during the early part of the
stroke when the press is working on long
strokes. S e T

4. The.combination of a hydraulic. press,

- steam hydraulis : intensifier. apparatus - for

20

- .steam to and

operating the same, an air vesse » Valves for

‘controlling ‘the admission and exhaust of
from the.intensifier and the

lifting cylinders of the press. ahd for con-

trolling the connection between the high

pressure hydraulic system and the air ves--

sel, a single.lever for operating gll of- said
valves, hunting gesr com el
ing to maintain.a;pre_ etermined angular

exhaust from the |

rising a lever tend- |

- -BEST AVAILABLE copy

[ posit;ion and cam mechanis operated by the
isplacing said-

iston_of the intensifier for 7 58
ever to an a.n%ular extent cotresponding to
the advance o

handing- lever, and to t

said piston, a floatiug lever" _
connected to said hunting gear, lever, to the
ﬁe valves for con- -
trolling the admission .and exhauist of 'steam .
| to and from the intensifier, connections be~
tween the hand lever and the valve.for con- -
trolling" the “connection ~between the high -

. Sf V.

30

35

pressure hydraulic system and the air vessel .
and between the hand lever.and the valve :

trip' mechanism interposed ‘in -the last men-

for controlling the admission and éxhaust-of
steam to and from-.the Lifting"cylinders, and = -

40

tioned connection and adapted to automatic. .

hand lever the valve controlled by said con-
~nection in such marnner-that steam will be

normally admitted. to the lifting “cylinders’

but wil be. exhausted therefrom’ during the
earlier 'lpart “of - the -working ' strokes - 0%‘

. presg wh
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ally couple and -uncouple to and; from the".
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the
en'w’(‘)rking with long‘ strokes. v



