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Lo all whom it may concern:

Be it known that we, WILLIAM SELLERS,
COLEMAN SELLERS, and WILFRED LEWIS, of
the city and county of Philadelphia, in the

5 State of Pennsylvania, have invented certain
new and useful Improvements in Hydraulic
Presses, of which improvements the following
18 a specification.

The form of press which is the subject of

10 our invention is adapted to a variety of pur-
poses—such as forging, coining, stamping,
punching, and shearing, in whieh great pres-
sure and rapidity of action may be required
with movements controlled by hand or auto-

15 matically. Machinery of this class is com-
paratively new and has been applied more
particularly to hydraulic forging, for which
purpose the form of press best known con-
sists of a lower head or base upon which

2o the anvil is supported, an upper head which
carries the forging-ram, and cylindrical col-
umns which connect the two heads together
and by their tensile strength resist the forg-

- 1ng-pressure of the ram. The upper head is

25 adjustable vertically upon these columns and
may be set close to the work, so that with the
short stroke to which this pressis limited the
forging-ram may be guided by the cylinder
in which it moves, and no other guide is pro-

3o vided. It 1s apparent that with a ram so
guided a long stroke would be inadmissible,
and even with a short stroke it will be ob-
served that the guiding length of the ram is
least when the greatest lateral support is re-

35 ¢uired. The power to operate the press is
derived from pumps at a considerable dis-
tance, which, with their fly-wheel connec-
tions, are in constant motion, delivering water

“1nto a circulating-pipe which Ieads to and

40 from the press, and in so doing they perform
no work other than that required to overcome
the friction of their moving parts and of the
water in the pipes. Near the press is a de-
flecting-valve operated by hand, which when

45 open permits an unobstructed flow from and
to the pumps, but when closed the current
from the pumps is deflected into the eylinder
which carries the forging-ram, foreing it down
upon the metal to be forged and continuing

so to press upon it so long as the deflecting-

| to resist lateral strains.
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valve is closed and the pumps continue to

operate. It will be observed, however, that
the work performed by the pumps will be
exactly proportioned to the resistance, and
as 1t rarely happens that this resistance can ss
be prolonged the fly-wheel will give out the
force stored up in it, so that the steam-pres-
sureneed not be greatlyaugmented to produce
the proper forging effect, and a high degree of
economy 1s thus attainable. The upward or 6o
return stroke is effected by a constant pres-
sure from an accumulator acting upon draw-
back plungerson eachside of the forging-ram.
The draw-back pressure thus acts like a coun-
terweight to resist the downward stroke of 65
the forging-ram, and it becomes operative to
raise this ram as soon as the deflecting-valve
18 opened to relieve the pumping-presstre.
This form of press may be designated as the
‘“single-acting system with continuous flow,” 7o
the pumping-pressure being exerted to forece
the ram in one direction only. In this form
of press the forging-ram being counterbal-
anced and forced downward by the pumps
alone its descent is necessarily slow, and a-y5
later form of press has been designed to rem-
edy this defect. In thislater press the press-
ing-cylinder is above, as before, but the

 pumps are arranged to force the forging-

ram upward as well as downward, so that 8o
when the lifting-pressure is released the forg-
ing-ram will not only drop by its own weight,
but being connected with a pressure-reservoir
through large pipesitis assisted in its descent
by the water which flows on the top of this 8g
ram and fills the eylinder ready for pumping-
pressure, which is then applied until the forg-
ing-ram has pressed the metal it is operating
upon to the desired extent. T'he pumps are
then stopped, the valves reversed, and the go
pamps again started, discharging fluid into
the lifting-cylinders, which being small, as
compared with the pressing-cylinders, the as-
cent may be as rapid as the descent, the wa-
ter in the pressing-cylinder being forced back 93
into the reservoir ready for the next descent
of the forging-ram., In thissystem the press-

ing-cylinder is not vertically adjustable, as in
the one first described, and the ramis guided
The cylinder, how- 100
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ever, is long enough to admit of all the ad- |

jastment required, so that the movements of
the ram are not only more rapid, but its ad-
Justment to the proper height can be more
readily effected than in the first system. In
this latter system the pressure-pumps act to
drivethe forging-ram in both directions, and
16-may therefore be designated as ‘‘double
acting,” but the flow is not continuous. The
pumps must be started and stopped for every
stroke, and it is more properly designated,
therefore, asa ‘“double-acting system with in-
termittent flow.” To such asystem there are
veryseriousobjections,foralthough provision

has been made for a quick movement of the

forging-ram in both directions and for requir-

ing less pumping capacity the number of ma-

nipulations are so much increased that the
numberof strokes per minuteare probably de-
creased, and as no fly-wheel can be used and

the steam cannot be worked expansively it

will fall below the first system in economy
also. - |
Another and a later form of press has been

~designed in which the operating-cylinders are

placed in the lower head and motion is com-
municated to the forging-ram in the upper
head by movable uprights sliding through
bearings in the lower head. High and low
accumulator-pressuresare used and provision

18 made for rapid movement of the forging-

ram to-and from its work; but the manipu-

lations are excessive, the flow is not continu-

ous, and it belongs to the class last described
and is subject to the same disabilities.
One object of our invention is to operate

- the press by pumps running continuously

40

45

55

and to govern the movements of the press-
ing-ram automatically or by hand at will so
as to attain the greatest exactitudein itswork
with the greatest rapidity in its operation
without diminishing the control of the oper-
ator.

It 1s a further object to provide means for
adjusting the stroke of the pressing-ram while
itisworking automatically so as to determine
the size of the work to the greatest nicety.

It'is a further object to provide means for
limiting the stroke of the pressing-ram to the
attainment of any desired pressure; and it is
a further object to obtain the necessary move-
ment-of the pressing-ram in both directions
in the shortest possible time without inereas-
ing the capacity of the pump beyond that re-

qoired for the rate of movement in pressing.
T'o these ends the nature of our invention

consists in an automatic valve communicat-

- Ing between the pressing-cylinder and a sup-

6o

ply-tank, whereby circulating fluid may be

rapidly admitted to and discharged from the
pressing-cylinder when the actuating fluid is

directed to the pressing-ram or to the lifting-
rams. o - L
It further consists in a pilot-valve and an

automatic stop-motion by which the operat-

ing-valve may be controlled from the press-

flow of the actuating fluid.
| tion on the center line of Fig. 5, and Fig. 7

It further consists in a pilot-valve and an
adjustable safety-valve by which the operat-
Ing-valve may be controlled to repeat a given
pressure with precision.

It further consists in a latched hand-lever
in connection with the automatic motion by

which the press may be thrown at once from .

automatic to hand control, or vice versa.
- To facilitate the description, we have desig-

‘nated the fiuid delivered from the pumps as

the ‘“actuating fluid” and that delivered to
or from the tank as the ‘‘circulating fluid.”

Thatourinvention may be more thoroughly
1llustrated and its performance be more
clearly explained we now refer to the draw-

ings which form a part of this application, in

which— |
FFigure 1, Sheet 1, is a front elevation of a
hydraulic press arranged forstriking medals
which embodies our present improvements
and shows-the pumps, valves, tank, and pip-
hand only. Fig. 2, Sheet 2, is a side eleva-
tion of the press shown in Fig. 1; and Fig. 3
18 a vertical section on the center line of Fig,
2, showing the pressing and lifting rams,
valves, and piping, the pilot-valve and auto-
matic mechanisin being omitted for the sake
of clearness, and the press is shown as oper-

ing employed when arranged to operate by

75

80

90

95

ated entirely by hand. Fig. 4,.Sheet 3, isa

plan of the operating-valve.

of 1ts circular slide - valves controlling the
Fig. 6 is a sec-

18 a section on the centerline of Fig. 4. TFig.

818 a plan of the slide-valve in chamber 42,

Fig. 5; and Fig. 9 is a plan of the slide-valve
in chamber 43, Fig. 5. Figs. 10 and 11 are
enlarged views of the valve-seats for Figs. 8
and 9, respectively, showing in broken lines
the position of the valves when set in their
middle position to sustain the ram and allow

the circulating fluid to pass through.  Figs.

10* and 11* show the position of the valves
when moved to direct the actuating fluid into
the pressing -cylinder to depress the ram.
Figs. 10°* and 11° show the position of the
valves when moved to direct the actuating

fluid into the lifting-cylinders to raise the

ram. Fig. 12, Sheet 4, is a sectional eleva-
tion of an automatic supply and exhaust
valve. FKig. 13 is a plan of the valve, and
Fig. 14 a plan of its seat. Fig. 15, Sheet 5, is
afrontelevation of the pilot-valve, operating-
valve, and the mechanism, partly in section,

0. Kig. 5 is an
elevation of the same, showing in section one

100

105

11O

I.Is

1273

between them to control the operating-valve

automatically. Fig. 16 is a side view of the

same, and Iig. 17 is & sectional elevation of

the pilot-valve. TFig. 18, Sheet 6, is an en-
larged view of the mechanism shown in Tig.

5, showing more particularly and in section
| the operating and safety valve in connection
with the pilot-valve to work automatically up
-t0 any predetermined limit of pressure. Kig.

19, Sheet 7, is an elevation in section of a

ing-ram torepeatagivenstroke with precision. | forging-press, showing the piping and valves

124

130
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arranged for automatic or hand control.
11ft1n0 cylinders are above the cross-head in-
stead of below it, asshown in the medal-press,
and the opem-ting—vzﬂve is designed for water
instead of oil. Fig. 20, Sheet 8, is a vertical
section through the operating-valve, showing
the valve as set to sustain the pressing-ram
and to permit an idle circulation of the wa-
ter pumped. FKig. 20* is a similar section
showing the valve as set to depress the press-
ing-ram, the actuating fluid being directed
to the pressing-ram while the water in the
lifting-cylinders escapes to the tank. Fig.
20" is a similar section showing the valve set
to raise the pressing-ram, the %ctuwtmﬂ fluid
being directed to the ]ifting-mms While the
waterin the pressing-cylinder discharges into
the tank. Iig. 21, Sheet 9,13 a sectional ele-
vation of an alternate form of the automatic
supply and exhaust valve. |
Retferringto IFigs. 1, 2, and 3, 11is the upper
or eyhndel head in which the pressing-cylin-
der 2 1s carried. 31is thelower oranvil head,
upon which the anvil 4 is supported. 5 and
6 are eolumns separating the heads of the
press, and 7 and 8 are bands compressing
them ﬂlmly upon the columns. 9 is the au-
tomatic valve, attached to the pressing-cylin-
der 2 and shown more particularly in Fig. 12,
10istheoperating-valve. (Shown alsoin T gs.
4,5,06,7,8,9,10,and 11.) 11isthe pl‘essing-
ram, and 12 and 13 are the lifting-rams, both
guided by the cross-head 14, attached to the
pressing-rmn 11 and guided in the uprights
5 and 6
17 and 18 and 19 and 20 are blocks or wedges
through which the tension on the bands is re-
sisted by the colimns. The cylinder-head 1,
anvil-head 3, eylinder 2, columns 5 and 6, and
tensile members or bands 7 and 8 are assem-
bled by placing them in position, as shown,
with the pressing-ram blocked up on the an-
vil-head, so that by admitting fluid-pressure
to the eylmdel the eylinder- head 1 and an-
vil-head 3 will be foreced apart. ‘This fluid-
pressure 1s preferably adjusted at fifty per
cent. i excess of that at which the press will
be worked, and while so adjusted the blocks
or wedges 17, 1§, 19, and 20 are inserted and
secured by the bolts ¢ a to the columns 5 and
0, so that when the fluid-pressure is removed
the columns must sustain the tensile strain of
the bands 7 and 8§, thereby maintaining any
desirable strain in the bands 7 and Sand ren-
dering the whole structure extremely rigid.
The bloelxs 17, 13, 19, and 20 are 1epleseuted
in the dIELWlI]D‘S as wedges, but for large
presses par allel blocks fitted to the openings
when the maximum strain is applied will be
safer, as less liable to be displaced. 21 isa
drip- -dish to cateh any leakage from the press-
ing-cylinder, and 22 is a reservoirin the lower
head into which all leakage isdrained. 23 is
a lank at a convenient elevatlon contalning
the working filuid. 24isa valve by which the

supply may be shut off for renewal of pack-
25 25 25 are the cyl- |

ing or general repairs.

15 and 16 are the lifting-cylinders.

The [ inders of a three-throw pump, which receives

its supply from the tank 23 through the pipe
20 and discharges it through the pipe 27 into
the opemting-valve 10. 33 1S a plpe com-
municating between the valve 10 and pipe 26,
through which pipe the actuating fluid passes
when the pump is operating while the rams
are not operating; and this whatever the po-
sition of the rams when their movement isar-
rested. 29 1isa pipe communicating between
the operating-valve 10 and the automatic
valve 9, through which pipe the actuating
fluid passes to force the pressing-ram down-
ward. 30 1s a pipe communicating between
the operating-valve 10, the lifting-cylinders,
and the automatic valve 9, through which pipe
the actuating fluid passes to the lifting-cyl-
inders to raise the pressing-ram. 31 is the
operating hand-lever, attached to the rock-
shaft 32. 'T'his shaft carries the arms 33 and

- 34, which conneet by the links 35 and 36 with

thearms3d7and 38on the valve-stems 39 and 40.

The operating-valve (shown in Iigs. 4, 5
6, 7, 8, 9, 10, and 11) consists of the body 10,
in which the chambers 42 and 43 are formed
to receive the circular slide-valves 44 and 45
on the stems 39 and 40. These stemns are
coupled, as described, to move together and

maintain the valves 44 and 45 in the same
The actuating fluid is re-

relative positions.
celved 1n the chamber 42 through the pipe 27
and passes in the position shown in Fig. 10
by way of the holes 47 and 48 under the valve
44 and out through the opening 4.9 to the pas-
sage 50, Fig. 6, and thence through the pas-
sage ol to the pipe 28 and back to the pumps
or to the tank 23. The hole 47 passes di-
rectly through tothechamber43, Fig. 7, and is
covered by the valve 45, Fig. 5. The fluid
in this chamber sustains the pressing-ram
and may escape through the plug 52 when
the valve 45 is moved to unecover it, so that
when the plug 52 is covered by the valve 45,
as shown 1n Figs. 10and 11, the pressing-ram
will be sustained and the flow from the pumps
will be disecharged under the valve 44, as pre-
viously described. The size of hole in the
plug 52 is proportioned to the speed of de-
scent required in the pressing-ram, and as
the plug is removable the speed is thus easily
adjusted. To avoid the possibility of en-
training air, it 1s desirable tolimit the speed of
descent by the ability of the supply tanlk and
pipes to {ill the pressing-cylinder without a
partial vacuum being formed, and by vary-
ing the size of the opening in this plug the
highest practicable speed can be experi-
mentally determined. 7The passage through
the plug 52 leads to the passage 50 and thence
to the tank. 53, Kig. 6, is a passage from the
chamber 43, Fig. 7, to the small safety-valve
54, IFig. 6, 1ts object being to relieve the lift-
ing-cylinders of undue pressure when the

outlet through 52 is suddenly closed by the

valve 45. 53 is the stem of an adjustable
safety - valve seated against the operating-
pressure through the passage 56, Fig. 6. This
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passage is enlarged above the valvé-seat, and |

the stem 55 fits loosely therein, so that when
thevalve begins toopena larger areals atonce

exposed, thus causing it to open wide and re-

main open under areduced pressure. Topre-
vent pounding, the valve-stems 54 and 55 are
provided with (,olla,rs as shown, around which
the fluid must leak,produom %) slow and steady
movements. The Valve-stem 55 1s loaded by
the spring 57, resting on the washer 58 and
abutting agamst the abutment-bolt 59 in the
adjustinﬂ*-nut 60, which surrounds the spring-
case 61, attached to the valve-body 10. The
lower edﬂ'e of the nut 60 is graduated, and
when %et for any desired pressure it may be
held in position by the lock-nut 62 on the
bolt 59, the latter being keyed, as shown, to
the spring-case 61. The operating slide-

valve is shown and described in a compact

and convenient form, particularly suitable
for the use of oil as the actuating fluid. No
packing is required for the valve seat, and
when properly lubricated slide- valves are
preferable to piston-valves, which depend
upon packing for their proper performance
of duty. In large forging-presses, however,
where water is used as the actuating fluid a
slide-valve is not desirable on account of the
difficulty of lubrication under large surfaces
and heavy pressures. Forsuch casesthe pis-
ton-valve shownin Fig. 20is preferable. For
the sake of elearness the packing for this

‘valve has been omitted, as it is well known

and in common use for h} draulic valves of
the Finby type and because, as in the slide-
valve just described, our 11np10vement does
not consist in the packing,'but In the means

- adopted to raise, depress, or sustain the ram

45

50

55

6o

in connection with a pump, which must have

& .constant outlet for its continuous dis-
charge, although this discharge may or may
not be at a constant rate. The discharge
from the pumps enters the valve-body 110
through the pipe 27 and is not interrupted
for an instant as the valve moves into any of
the three positions shown. In Fig. 20 the
discharge passes into the pipe 28, communi-
cating with the tank.

pressing-ram. In Fig. 20° it passes into the
lifting-cylinder through the pipe 30, and as
the outlet to the tank closes the valve to the
lifting-ram opens, so that for an instant the
fluid begins to enter the lifting-cylinder be-
fore it stops flowing to the tank. Thusa con-
tinuous discharge from the pumps is provided
for in every position of this piston-valve, as
wellasin theslide-valve previously deseribed.

When set, as shown in Fig. 20%, to discharge
against the pressing-ram, the llftmﬂ'-cylm-
dem exhaust to the tank thr ough the pipe 23,

in which the open plug 41 is inserted to reﬂ'u-
late the speed of descent. In taking this po-
sition it is proper to note that the exhaust be-
gins before the flow to the pressing-ram is

fully establlshed otherwise the liftin n‘-cyhn- | to the depression of the rams.

leakage or

In Fig. 20° it passes
into the' pipe 29, eommunieating with the

ders might béi::lphired by the action of the
pumps on the pressing-ram.

In the operating slide-valve first deserlbed'

we have two valve-chambers, one of which,

| 43, recelves the actuating fluid through the

other chamber 42 and controls the exhaust
from the lifting-eylinders, while the chamber

42 receives a constant supply of actuating

fluid from the pumps and discharges it 111130

one of three passages leading to the tank, the

pressing-cylinder, or the Valve chamber 43.
The valves 44 and 45, covering the ports in
the chambers 42 and 43 are made to slide on
their seats together by the oscillation of the
valve-stems 39 and 40, coupled to the rock-
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shaft 46, to which the hand-lever 31 is at-

tached. Thus when
shown in Figs. 10° and 11°, the actuating fuid
must escape from the chamber 42 by thé pas-
sage 47, and thence to the lifting-cylinders,
raising the ram, and, when the port 47 is
closed as shown in Fws 10* and 112, by the
valve 44: the actuatmw fluid must escape by
the port 48 into the pipe 29, and thence to the
pressing-cylinder, while at the same time the
port 52 1s uncovered by the valve 45 to allow
the fluid in the lifting-cylinders to escape
back into the tank. The same fluid is thus
used over and over again and no waste except
evaporation can occur. Other
fluids than water may therefore be used to
advantage, and this valve, as shown and de-
scribed, is designed especially for oil. When
water 1s used, lubrication of a slide-valve be-
comes more difficult and the piston form of

valve with leather packing, as shown in Fig.

20, is preferable; but whatever particular
form the valve may take it must have the
capacity to receive and to direet in any one
of three different directions all of the dis-
charge from the pump without for an instant
interrupting the continuity of its flow. Re-
ferring to Kigs., 20, 20%, and 20°, 110 is the

valve-body, and the pipes connected there-

with lead to the different parts of the system,
as indicated. 111isthe piston-valve, and, as
shown in Fig. 20, the pump, pressing-ram,
and tank are all in communication with each
other, while the water in the lifting-cylinders

port 48 1s closed, as
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is locked up, so that the pressing-ram will

stand in any position it may have assumed
when the valve was moved to the position
shown in Fig. 20. - Other parts corresponding

to those shown in Figs. 7 and 5 have been
designated by the same numerals, and an in-

spection of the valve in its three positions
will show that the same result has been ac-
complished as described for the operating
slide-valve. By means of either form of op-
erating - valve we can therefore direct an
actuating-stream of fluid from a pump to the
operations of a press, so as to limit the load
upon the pump to an unobstructed circula-
tion of the fluid when the press 1s at rest
and when it is at work to the raising of and
1’0 economize
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time, however, rapid movements of the press-
ing-ram to and from its work aré desirable,
and to this end the automatic supply and ex-
haust valve (shown more particularly in Figs.
12, 15, and 14) has been introduced. The
funection of this valve is to open and to close
communication between the pressing-ram and
the tank. It does not affect the operation of
the pump in any way, and it forms no part of
the pump and valve system. 9 is the valve-
case, extending into the pressing-cylinder 2
and secured by the nut 63 to the upper head
1, Fig. 3. G4 is the automatic supply and ex-
haust valve, fitted in the upper part of the
valve-case and guided at its lower end by
the stem 65 in the valve-seat spider 66. 67
15 a plug closing the outer end of the valve-
case, through which the actuating fluid is
admitted from the pump through the con-
duit 29. 68 68 are passages in the valve 64,
through which this fluid passes to the press-
ing-cylinder. The passages 68 68 through
the valve 64 simply afford an uninterrupted
passage at all tlines that a passage is required
For this purpose it
is nmot{ requisite that the passage shall be
through the valve 64. Any conduit that will

~ deliver this fluid from the operating-valve,
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above as well as below the valve 64 when it
18 seated would answer the purpose, and to
illustrate this we have shown by dotted lines
on Kig. 12 such a connection as a substitute
for the passages 68 63 through the valve 64.
Theconduit which connectsthe pump with the
pressing-cylinder may enter the cylinder di-
rect, or-1t may enter the valve-case 9 below
the valve 64. TIn either case the passages (8
U3 serve to carry the pressure in the pressing-
cylinder through the valve 64 to its enlarged
upperend, and thereby hold it down upon its
seat. 09 1s a piston fitted in the valve-stem
chamber 70 to act against the stem 65 and
raise the valve 61 when pressure is admitted
through the pipe 30, which communicates with
the lifting-cylinders 15 and 16. This piston
(69 1s packed at the top, as shown, to prevent

the pressure-water from the lifting-cylinders

escaping around the piston without raising
it and the valve 64. The lower end of the
piston 69 forms a valve which when seated
prevents the pressure of water under the
valve 64, when it is seated on the spider 66,
from escaping around the stem 65 into the
pipe 30. This pressure continues to sustain
the valve 64 in the position shown so long as
the lifting-cylinders support the weight of the
pressing-rain, so that a large volume of flnid
may pass under the valve 64 to and from the
tank without obstruction;.- but when the
downward movement of the ram is arrested
by striking the anvil or a piece of work rest-
ing upon it the lifting-cylinders are thereby
relieved of pressure and the valve 64 descends
toitsseat upon the spider 66, shutting off com-
munication through the pipe 26 with the tank,
while the actunating flnid from the pumps

i

o

passes through the holes 68 68 and performs
the work of pressing or shaping the material
under the dies. 'The upper end of the valve
64 18 slightly larger in diameter than its seat,
to make it close tightly on the valve-seat 66.
When pressure is again admitted to the lift-
ing-cylinders for the return stroke of the ram,
this pressure operates through the pipe 30 to
raise the valve 64; but its rise is limited by
the ring 71 abutting against the ring 72, which
are formed to inclose a small quantity of fluid
and act as a dash-pot. 'The seat of valve 64
is similarly protected against pounding, and
rapid movements of this valve are thus per-
missible withoutinjury. The actuating fluid
flows through the valve 64 and the circulating
fluid flows under this valve while the press-
ing-ram is descending to its work. After the
pressing-ram has reached its work, which, as
above deseribed, closes the valve 64, no time
18 lost in continuing the descent of the press-
ing-ram by the actuating fluid which is flow-
ing through the valve 64, until by a move-
ment of the operating-valve the actuating
fluid is directed under the liffing-rams, the
cylinders of which being much smaller in
diameterthan the pressing-cylinder, the press-
Ing-ram is returned quickly, so that rapid
movements in both directions are obtainable,
while the power and time are economized in
the operation of the press.

In the alternate form of automatic valve
shown in Fig. 21 the connection between the
valve 64 and the lifting-cylinders 15 and 16
is dispensed with, and instead of the single
valve 64, operated by the pressure in the
lifting - eylinder, we have the two check-
valves, as shown, opening in opposite diree-
tions, one of which admits tank-water to the
pressing-cylinder and the other allows the cyl-
Inder to discharge rapidly back to the tank.
As shown in Fig. 21, the actuating fluid may
pass through the valve 64 by the holes 68 685,
or 1t may pass through an outside conduit, as
indicated in Fig. 12 by dotted limes. The
holes (68 68 are made, preferably, of small
area to restrict the flow through them from

the pressing-cvlinder and allow the valve to

open freely; but large holes provided with
check-valves or a loose disk to cover all the
holes and opening outward, as shown by dot-

ted lines in Fig. 21, may be used if the con-~

ditions are such as to make the resistance of
these holes worth considering. The passage
29 eommunicates with the tank when the rise
of the pressing-ram lifts the valve 64, and
the two valves 64 and 112 act exactlylike the
valves of a pump, drawing in through one
and dischargingthrough the other. Whether

the pressing-ram is provided with the two
valves above described or with the one valve
previously described, it acts as a pump at
every stroke, drawing the fluid after it as it
descends, whether the source of supply is
above or below it, and discharging the fluid
as it is raised by the lifting-rams; but when
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the valve 64 is raised by the pressure under | 114 is an openmfr under the valve-seat 95,

the lifting-rams the flow of fluid to and from

this pump is unobstructed, while with the
two valves last described this flow 18 ob-
structed by the tension of the spring, which
closes theinduction-valve in one case and the
weight of the eduction-valve in the other.
For the system illustrated in IFig. 1 the ma-

close attention, and for certain purposes,
where the stroke of the pressing-ram must be
made and repeated with precision, a system
of automatic control is desirable.
purpose the operating-valve must not only

be moved its full stroke for each reversal of .

the pressing-ram, but this movement must
be effected by some force that will econtinue

in operation after the pressing-ram has come

to rest. Otherwise the ram will be liable to
stop at the end of its stroke.

Referring to the system of automatic con--
trol lllllabhtted in Figs, 15, 16, and 17 and.
/5 1S a rack at-

further detailed in F]ﬂ‘ 18
tached to the cross- head 14 and engaging the

spur-wheel 74 on the shatft 75, carried in the
- stand 76, bolted to the upright 5.
bevel-wheel with an outer ¢clamping-rim cen-
tered loosely on the shaft 75 and engaging

77 18 a

with the pinions 78 and 79, carried in the
frame 80, which is keyed to the shaft 75.
is a bevel-wheel centered loosely on the same

shaft and engaging also with the pinions 78

and79. 82isaworm-wheelsecurelyattached

to 81 and engaging with the worm 83 on the |
shaft 84, to which the indexed hand-wheel 55

The outer rim of 77 has formed
. upon it the lug 86 to engage with the toe 87
on the rocker-arm 88, attached to the stem

of the pilot-valve 89. The stop 90 is adjust-
ableontherimof 77, and whenclamped inany
given position engages with the toe 91 on the
rocker-arm 88. ‘The pilot-valve -89, Fig. 17,
consists of the chamber 92, through which

the actuating fluid is made to pass, and the

plungers 93 and 94, to either of which pres-
sure 18 admitted by the movement of the ecir-
cular slide-valve 95 on the valve-stem 96, to

‘which the rocker-arm 88 is attached. The

plungers 93 and 94 are yoked together by the
cross-heads 97 and 98 and the bolts 99 and
100. The cross-head 98 is connected by the
link 101 with the operating-valve lever 102,
which is expanded at one end to form a seg-
ment and notched to receive the lateh 103 on
the hand-lever104. Both levers 102 and 104
are pivoted on the same stud 105, and the
hand-lever 104 is bent to form a bell-crank
for attaching the link 36 to communicate mo-
tion to the arm 38. 'The pilot-valve 89 is in-
terposed between the circulating-pumps 25,
Fig. 1, and the operating-valve 10, and the
valve-chamber 92 may beée regarded as an en-
largement in the pipe 27, through which the
actuating fluid i1s made to pass. 106 and 107

are openings to the plangers 93 and 94, which
are shown -as covered by the valve-seat 95.

For this

31
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to overcome the fluid friction in the pipes
and when work is being done in either direc-

which permits the fluidin either chamber of 95

or 94 to escape into the pipe 26, communicat-

ing with the tank when the aetuatin_g fluid is
admitted totheother chamber. Itwill now be

seen that as the cross-head 14 moves down the

wheel 77 will rotate and the stop 90 will act
against the toe 91 on the rocker-arm 88, shift-
ing the valve-seat 95 to admit pressure on
the plunger 94 and exhaust from the plunger
93. The yoke 98 and link 101 will thus be
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forced down as far as it can go, and the op-

erating-valve 10 will be set to admit the flow

to the lifting-cylinders. As the cross-head

50

moves up the wheel 77 will be rotated in the -

same direction as 74 at twice its rate of speed
until the lug 86 acts against the toe 87 on

| the rocker-arm 88, moving the valve-seat 95

to admit pressure under the plunger 93, re-
versing the operating-valve and the move-
ment of the pressing-ram. The pressure in

the valve-chamber 92 must exceed the pres-

sure in the pipe 26 by the amount required
tion thisexcess of pressure may be very great;

large the work to be done is proportionately

great. It 1s not impossible to operate the

valve 10 directly from the stops on the rim

of 77; but it is desirable that when the oper-
ating-valve is set for
direction -the ports shall be f ally opened,
and this purpose is accomplished by the in-
tervention of the pilot-valve, which must al-
ways take an extreme posibi_on. and carry with
1t the operating-valve.
length of stroke on the cross-head 14 can be

» 90

‘but when the excess is small the resistance
of the operating-valve isalso small, and when

95

movement in either

100

Itisevident that the =

105

accurately determined by the position of the

stop 90, and 1t will be seen that the location

| of this stroke is determined by the worm-

wheel 82 and i1ts indexed hand -wheel 89,
while the length of the stroke is determined
by the distance between the movable stop 90
and the fixed stop 86 on the frame 80. The

bevel-wheel 81, to which the worm-wheel 82

is attached, acts as an abutment for the pin-
ions 78 and 79, and as the abutment moves

{ the relation between the wheel 77 and the

cross-head 14 varies. Thus while the cross-
head 1s running "automatically on a given

length of stroke Lhe distance between d1es at

the end of the downstroke can be accurately
measured and controlled, and by means of the
mechanism just described the operator1s en-
abled to combine the rapidity of automatic
action with the utmost nicety of adjustment.
For this purpose the epicyclictrainis particu-
larly well adapted, for by its use the means
for adjustment is always convenient, while
the rate of movement of the stops may be
greatly varied from that of the cross-head.
As shown and described, the diametfer of the
cirele in which the outer ends of the stops
travel is nearly double the diameter of the
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pinion which gears with therack on the cross-
head, so that from this cause alone the stops
will travel nearly twice as fast as the cross-
head; butasthisepicyclie train is shown and
described, the stops will make two revolu-
tions for one of the pinion, so that, as shown,
the stops will travel nearly four times faster
than the cross-head. If, however, the frame
S0 should be centered loosely upon the shaft
75 and this frame should be arranged to.carry
the stops now carried by the wheel 77 and 77
should be keyed to the shaft 75, the frame 80
would only revolve at one-half the rate of
the wheel 77 and the stops would then travel
at nearly the same speed as the cross-head.
By means also of the latched lever 104 the
antomatic control may be at once cut loose
and the press may then be operated entirely
by hand. When so operated, the movement
of the pilot-valve has no effect, because 1t 1s
cut loose from the operating-valve. The toes
S7 and 91 are each hinged on an end of the
rocker-arm 88, so that either can swing to-
ward the other without moving the rocker-
arm. If either stop 86 or 90 is between the
toes 87 and 91 and is pushed against either
toe, it will carry the rocker-arm with 1t until
the stop will pass under the toe it is moving.
If then the wheel 77, with its stops 86 and 90,
continues to move in the same direction, the
next stop will come in contact with the back
of the other tce, raise it, and pass under 1%
without moving the rocker-arm, and as the
other toe is already raised, so that the stops
will pass under it, the rocker-arm will not be
moved until the direction of rotation of the
wheel 77 is reversed.

For the purpose of hydraulic forging the
mechanism shown in IFigs. 15, 16, and 17 18
sufficient for allrequirements; but for stamp-
ing and coining, where a definite pressure 1s
desired rather than a definite movement, the
press may be run automatically by the at-
tachment shown in Fig. 15. Here the stem
of the safety-valve 55 is extended and carried
up through the bolt 59 to act against the lever
108, which is connected by the link 109 with
a projection on the rocker-arm 8S. The lug
86, acting against the toe 87,limits the up-
ward movement of the eross-head, and when
a glven pressure is attained on the down-
stroke the safety-valve blows off, impinging
against the lever 108 and reversing themove-
ment automatically.

In Fig.19 the arrangement of parts has been
determined especially with reference to hy-
draulic forging, the lifting-cylinders 15 and
16 being placed aboveand away from the heat
of forging, while a eylinder of long stroke 2 18
used for adapting the press quickly to work
of variable dimensions, Herethe operating-
valve110,Fig.20, isshown coupled to the pilot-
valve 89, Fig. 17, and the pipes are connected
as previously deseribed for automatic action.

The automatic mechanism shown in Figs.

15 and 16 has been omitted for the sake of

clearness, but it is applied as shown in Iigs.
15 and 16, and derives its motion from the
rack 73, which in this ease is attached to one
of the suspension-rods which connect the
lifting-rams with the cross-head.

It is evident that the safety-valves shown
in Fig. 6 and the special feature of the safety-
valve shown in FFig. 18 are applicable alike to
either form of operating-valve, and that al-
though notshown in connection with the pis-
ton-valve they are intended to be used there-
with whenever required.

The operation of a pressembodying our im-
provements may now be described by refer-
ence to Figs. 1 and 19. 'When operated by
hand, as shown in Fig. 1 and further detailed
in Figs. 4, 5, 6,7, and 12, the actuating fluid
flows from the pumps 25 25 25 through the
pipe 27 to the operating-valve 10, and when
the operating - lever stands, as shown, in 1ts
middle position the flow continues through
the pipe 28 and back to the pumps. At the
same time the fluid in thelifting-cylinders is
locked upandtheram remains atrestin what-
ever position it may be. Now when the hand-
lever is pushed down the fluid in the lifting-
cylinders will exhaust through the pipe 23,
letting the ram descend, while the circulating
flnid flows into the pressing-cylinder through
the automatic valve 9, which is held open by
the pressure required to force the fluid in the
lifting-eylinders through the contracted out-
let in the operating-valve. Atthe same time
the actuating fluid is passing through the pipe
29 through the automatic valve into the
pressing - eylinder, and as soon as the ram
meets resistance, checking its movement, the
pressure which supports the automatic valve
is withdrawn and it closes, while the ram con-
tinuestoadvance by theactuating-finid alone.
Having finished the stroke at the pressure
desired for striking a medal or for coining,
the adjustable safety-valve blows off, which
raises thehand-lever, and the operating-valve
is thereby set to direct the actuating fluid
into the lifting-cylinders and open communi-
cation between the pipes 29 and 23. The
pressure thrown into the lifting-eylinders at
once openstheantomatic valveand allows the
fluid in the pressing-eylinders to discharge
without obstruction into the tank. Having
finished the return stroke,the hand-levermay
be brought again to its middle position and
the pumped fluid returns to its original eir-
culation through the pipes 27 and 23. If
through carelessness the return stroke is con-
tinued until the pressing-ram stops against
its endof the cylinder, the small safety-valve
54, Fig. 6, opens and no damage occurs.

Referring now to Ifig. 19, in connection with
Figs. 12, 15, 16,17, 18, and 20, the automatic
operation of the forging-press can be readily
understood. The pumps 25 25 25 receive, as

before, a supply of fluid through the pipe 26
and discharge it through the pipe 27, which
now passes o the pilot-valve and thence to
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the operating-valve instead of directly to the |

operating-valve, as before.. With the oper-
ating-valve set in its middle position, as
shown, circulation takes place through the
pipes 28 and 26 back to the pumps, while
the pressing-ram is at rest, sustained either
by the work or by the lifting-rams. The

pressing-ram is now at the end of its down-
stroke and may be supposed to be at work

forging, the pilot-valve has been shifted by
the automatic mechanism, and the plunger
94, Fig. 17, is mow moving the operating-
valve into the position shown in Fig. 200,
When this position is reached, the actuating
flaid passes into the lifting-cylinders, the

valve 64 will be raised by the pressure from
the lifting-cylinders, and the pressing-eylin-

derwill then discharge into the tank without .
obstruction as the pressing-ram is raised.
Having moved a certain distance, determined
by the adjustment of the stops 86 and 90,
Fig. 16, the stop 86, acting against the toe
57 of the rocker-arm 88, moves the pilot-valve

~and admits pressure against the plunger 93,
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which immediately sets the operating-valve
in the position shown by Fig. 20>. The lift-
ing-cylinders will now exhaust to the tank
and the pressing-ram will descend until the
forging-die strikes the work. Its eylinder will
be filled through the pipe 26 from the tank
and by the actuating fluid which passes into
the tank-supply through the passages in the
valve 64. When the forging-die strikes the
work, the pressure on the lifting-cylinder is
relieved and the valve 64 will close immedi-
ately, when the ram will advance to its work
by the action of the pumps alone. In this
way the press will continue to run automatiec-
ally, and while thus runningona given length
of stroke the position of that stroke can be
varied as desired by means of the indexed
hand-wheel 83, so as to accurately determine

thesizeof the work. Wheneveritisdesired to

stop, the automatic mechanism is disconnect-
ed by the latch 103 on the hand-lever 104 and
the press comes entirely under hand control.
Having thus described ourinvention, what
we claim as new, and desire to secnre by Let-
ters Patent, is— .
1. In a hydraulic press, a lifting-ram, a

pressing-ram, a pump and a tank, in combi-

nation with a valve which deflects the liquid
flow from the pump, to the lifting-ram, to the
pressing-ram, to the tank, locks the liquid
under the lifting-ram, and maintains at all
times an open passage for the flow from the
pump, and meanswhich provide an open pas-
sage from the tank and from the pump to the
descending pressing-ram, and automatically
closes the passage from the tank to the press-
ing-ram when the déscent of the ram is re-
tarded by an obstruction which will sustain

1ts weight.

2. In a hydraulic press, a lifting - ram, a

'pressing—mm, a pump and a tank with mech-
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to the lifting-ram, to the pressing-ram, to the

tank, to provide at all times an open passage
for the flow from the pump, in combination
with a reciprocating hydraulic plunger which
operates the mechanism, and the pilot-valve

‘which determines the direction of the flow

from the pump to the hydraulic plunger.

5. In a hydraulic press, a lifting - ram, a
pressing-ram, a tank and a pump, a valve-
case provided with a port, which receives the
flow from the pump, and ports which dis-

charge it to the lifting-ram, the pressing-ram

and the tank, respectively, in combination
with a valve which moves within the valve-
case, and deflects the flow from the pump, to
the lifting-ram, to the pressing-ram, and di-
rectly to the tank, without passing to the
pressing-ram or to the lifting-ram, seriatim,
in combination with a reciprocating hydraulic
plunger which operates the valve, and the

pilot-valve which determines the direction of

the flow from the pump to the hydraulic
plunger. o |
4. In a hydraulic press, a pressing-ram, a

pump and a tank, a valve which controls the
admission from the tank to the pressing-ram

and an open passage connecting opposite ends

‘of said valve, in combination with a conduit

between the pump and the pressing-ram.

5. In a hydraulic press, a pressing-ram, a

lifting-ram, a tank and a pump, in combina-
tion with a valve the seat end of which is
smaller than the other end and which con-
trols the admission from the tank to the press-
Ing-ram, an open passage connecting opposite
ends of said valve, a conduit between the
pump and the pressing-ram, and a conduit
between the valve and the lifting-ram where-
by the valve will be raised and sustained by
fluid-pressure under the lifting-ram, seated
by gravity and locked upon its seat by fluid-

‘pressure upon the pressing-ram.

6. A hydraulic operating - valve, consist-
ing of two valve-chambers with a valve in
each, the valves so connected that they must
move together over their respective ports, in
combination with a conduit which connects a
port over which the valve in one chamber
moves, with a corresponding portin the other

chamber.

7. In a hydraulic press, a pressing-ram, a
lifting-ram, a tank and a pump, an operat-
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Ing-valve movable by a reciprocating hy-

draulic plunger, and a pilot-valve which de-
termines the direction of the flow from the
pump to the hydraulic plunger, in combina-
tion with an epicyclic train, one member of
which is driven from a reciprocating part of
the press, another memberisadjustable about
a shaft in the axis of the train, and a third
member is provided with stops which actuate
the pilot-valve. -

8. In a hydraulic press, a pressing-ram, a
lifting-ram, and an operating-valve, an ad-

anism to deflect the liquid flow from the pump | combination with mechanism operated by a
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Justable safety-valve, and a pilot-valve, in
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ram of the press which moves the pilot-valve | plunger operated by a pilot-valve which de-
in one direction, and a system of levers actu- | termines the position of the operating-valve,
ated by the adjustable safety-valve which | with means for latching together or unlatch-
moves the pilot-valve in the opposite direc- | ing the two levers at will.

5 tion. . WM. SELLERS.

9. A hydraulic operating-valve, provided COLEMAN SELLERS.
with a latchable lever for moving the valve WILFRED LEWIS.
by hand, in combination with a lever vibrat- Witnesses:
able about the fulerum of the latchable lever, JOHN L. PHILLIPS,

10 and connected to a reciprocating hydraulic E. R. HARPRR.
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