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" Ib all whom it may. concern:

ie

i5

20

- 40

A%

5 anvil o and a head a’.
draulic cylinder having a ram a2.- The head.
is adapted to suitable guides, which also

Be it known that I, Hermax A, Jex-

"SENIUS, a citizen of the United States; resid-

ing in Philadelphia, Pennsylvania, have in-
vented certain Improvements in Valve
Mechanism for Steam Hydraulic Presses,
of which the following is a specification. .

One object of my invention is to construct
the valve operating mechanism of a steam

hydraulic press so- that the valves can be
manipulated by lever mechanism in order to
cut off the pressure at any point indicated

by the pointer of a hand lever; the mecha-

nism being so controlled by anothér hand
lever that the press can be used either as a
press having a slow movement or as one
having a quick movement. co

A further object of the invention is to-con-
struct the mechanism so that the lever for
increasing or diminishing the speed of op-
eration is carried by a main operating lever
<G that the device is always under the con-
trol of the operator, although two  distinet
lever mechanisms are used. o

Inthe accompanying drawings :—Figure '1',‘-

1s'a view, in elevation of a steam hydraulic
press illustrating my invention; the steam
cylinder being in’section; Fig. 2, is an en-
larged view of the valve operating mecha-
nism; Fig.
valve cperating mechanism,
and 6,

In the drawings, A is'the press having an
A’ is the main hy-

carry- the upper frame A% B—B are the
steam cylinders for returning the head to its
normal position.” Mounted in these'cylinders
are pistons b connected by rods 3’ to the head
a’ so that, when the pressure in the hydraulic
cylinder A’ is cut. off, the pressure under the

pistons in the cylinder B will raise the head.-

This_is the .ordinary
draulic press.
Located at ‘any convenient point, -at one
side of the press, is a steam cylinder C, pref-
crably of large area, having'a piston ¢ con-
nected to a rod C’, which extends through
a frame C? carrying a hydraulic cylinder

form of a steam hy-

D of comparatively small diameter. The-

end of the rod C” acts as the
cylinder D. A
cation between the upper end of the cylinder

plunger for this

- piston ¢, or exhausted

3, is a perspective view of-the
and Figs. 4, 5,
are diagram views showing the valve
" operating mechanism in different positions. |

this lever is connected to
turn, is connected to the valve stem 7’ of the

pipe- 4 forms a communi-'

D and the upper end of the main cylinder
A’ of the press. Also communicating with
this pipe d is a’ pipe ¢, leading from an air
chamber. E, located at any convenient point
near the press. In this pipe ¢ is an air dome

¢/, and d’ is'a valve controlling the flow of -

fluid, so as to direct it either from the eylin-
der-D, or to and from the chamber E.

F is the main steam valve, o

G is the exhaust valve and I is the pull
back valve for controlling the admission of
steam to the under side of the piston b in the
cylinders B. , '

H is the steam supply pipe and J is the
exhaust pipe, which may communicate with
both the exhaust valve G and the valve I.
The steam supply pipe H communicates with
the main steam valve F and with the valve
I The steam from the steam valve passes
through the exhaust valve chamber G, and
this chamber communicates with the steam
passage ¢’ in the bottom of the steam eylin-
der -C, and, by operating the valve, steam
will be admitted to the cylinder C under the
i from the under side
of the piston so as to operate the plunger rod
C’.. "The pull back valve T is connected by
a pipe ¢ to the lower nortion of the cylinders

B—B, so that steam will be admitted under

the piston b into the said cylinders to Iift
the -head ‘o when released from the hy-
draulic pressure in the cylinder,

N is the main operating hand lever, piv-
oted at n to any suitable support, and this
lever has two arms 2’—n® The arm 2’ is
pivoted to a floating lever M, and-this float-
ing lever is connected some distance from the
sald pivot by a link P to a lever-Q, pivoted
at ¢ to a fixed bearing.. The short arm of
a link 7, which, in

steam supply valve F. The long arm of the .
lever Q is connected by a link ¢ to the valve

stem ¢” of the exhaust valve G- On the rod.

or ram C’ is a cross head ¢2, having rollers -

| ¢® arranged to travel over each edge of the

arm K ; the cross head and the arm forming
an automatic operating gear. The armn is
pivoted at & to any fixed point, and, in the

present instance, it is connected to a racke
P t instance, it is connected to a bracket

on the cylinder C. "The upper end of the
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arm % is connected by a link R to two links ,

S—8’; the link S’ being pivoted at s to a
fixed point, and the link S being
a lever T. The lever is fulcrumed to a fixed

pivoted to -
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-pemt at ¢ and is connected-midway between

- the pivot and the fulerum by a link T’ to

10

the end of the ﬂoatmv Tever M opposite to
the point where it is plvoted to the arm »’

“of the lever N.

By this construction, the valves.F and G
are operated either by the hand lever, or by
the automatic operating gear cons1st1uor of
the head ¢* and the arm K one of these ele-
ments moving the valve gear without af-
fecting the other elements, as will be readily

' understood on referrmg to. the ‘drawings.

The floating lever, which is mounted be-

" tween the two. sets of mechanism, allows for

20

the independent operation.

If the hand operated lever N 1s moved
in the direction -of the arrow, Fig. 2, to the
position shown in Fig. 4; the ﬁoatmu lever
M turns on the-pivot t’ Where it is connect-
ed to the link 175 causmcr the link P to
move down and, in turn, causing- the lever
Q to move in the direction of its arrow;
closing the exhaust valve.Gt and opening the

steam pressure valve K.  This movement
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will allow 'steam to enter the cylinder C un-
der the piston ¢, and, as the piston moves
upward, it forces the plunger head C’ up
into the hydmulic cylinder D; at the same
time the head ¢* travels in contact with the
arm IC.  This'arm is normally in an inclined
position, as indicated in Fig.2,and it forces
the arm X in the direction of its arrow and
the -link 8’ in the direction of its arrow;
lifting the link S, lever T, link I”, and the
ﬁmtmU lever M, which, in turn, lifts the

link P, lever Q; reversing. the. previous'

movement of the lever Q and causing the
steam pressure valve I to close; eventually
opening the exhaust valve (&, thus bringing
the mechanism to a standstill.

By this construction, if the hand operated
lever N is moved to any point between the
normal pomt # and the extreme pressure
point @', Fig. 2, to open the-steam inlet

valve and to close the exhayst, the auto-
matic gear will close the inlet- and will
eventually open the exhaust at a corr espond-
ing point in the stroke of the piston ¢.  If,
however, the piston ¢ is allowed to move its
full stroke, then the autopms matic gear auto-
matically closes the steam'inlet and opens
the -exhaust, as the upper end %’ of the arm
Kis arranged at such an acute angle that
it will immediately reverse the position of
the valves, as shown in Fig: 6. If it is de-
sired to open the exhaust by the movement
of the hand lever N, then the leyer is thrown
toward the extrenio exhaust point 22, Fig.
2; causing the link P to be raised and op-
eratmg the lever Q so as to open the exhaust
valve and close the steam inlet valve.

In order to operate the pull back valve I,.

I mount a rock shaft V at the point 1nol1-
cated, and connect one arm v by a link 2’

to the stem z of the valve I. The short arm’

1,005,225

o* of the pr -k shaft extends unde1 a pin #nt,

in the present.instance, on the arm n? of the

hand lever N so that when the hand lever
N is moved toward the extreme exhaust po-
sition 2, the short arm »* of the rock shaft
V will be. depressed. Consequently, the
valve stem ¢ of the valve I will be raised;

allowing the live steam to pass through the
valve to the pipe ¢ and to the under side of
the plston b in the cylinder B; hftmor the

[ head ¢ of the press.

To operate the pull back valve mdepend-
ently of .the mechanism, I pivot a second
lever W at w to the hand lever N. The

arm 2w’ of the lever W is connected by a

link w? to an arm »® of the rock shaft V,
so that, when the lever W is moved in the
direction of its arrow, 1rrespect1ve of the
position of the lever N it will immediately
1ift the valve T; allowing' the steam to enter

the cylinders B wunder the pistons b, as-

shown.in Fig. 5. The object of this con-
struction is o provide means to allow a con-
stant pressure of steam in the cylinders B,

under the pistons, so that when the hand .

lever N i is moved to presgure and the steam
piston ¢ is raised, the position of the above
described mechanism is such as to allow con-
stant steam pressure -on the under side- of
the piston in the cylinders B; causing the
head of the press to be ralsed without
throwing the hand lever to exhaust, and,
as soon as the lever W is released,
sumes its normal position, and, in order to
cause the steam to enter the cylmder B the

lever N must be thrown,over fo the exhaust
position so that its arm|n* will actuate the

lever V and raise the valve I. Tf the lever
N is thrown ‘to exhaust-before the head ¢
of the automatic gear actuates the arm K,

then the automatic gear does not act to'
'shift the valves; the shifting being done

entirely through the medium of the hand
lever N.

In crder to cause the portion %’ of the
arm K to actuate the exhaust valve G so
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1t as-
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as to throw said valve G to exhaust, I con-

nect a link G’ to the lever T,~Which is slot-
ted at the lower end ¢* so as to allow it to
have a certain amount of lost motion; the
pin’ ¢* connecting the link G’ to the: lever

Q and passing through the slot ¢* so ‘that

whilé the lever T has a certain amount, of
movement, as it is ‘raised. without causing
the link G’ to act, as soon “as: the head-¢?

G’ acts to raise the valve G to allow steam in

_the intensifier cylinder C to exhaust and in

115

120
acts on the portion &’ of the arm K thelink

order to move the. valve-I-so that it will -

admit pressare to the cylinders B, I con-
nect a lever-I’, which is pivoted at % to a
fixed point to fhe lever T through a link 12

“and this lever I’ is connected io the valve

rod ¢’ through a slotted link #* and a pin on
the valve, or valve stem, passes through the

125

130



10

. open when the plunger head (7 is moved

15

20

Ry
<L

- otherwise it acts as an ordinary check valve,

65

when the head is traveling on the extreme

‘tion; admitting

_consequently, the pressure at a point corre-

1,005,225 .

slot so that this lever mechanism does not
act “while the head ¢ is traveling on the
main portion.of the arm X, but will act only

upper portion A’, when it will partly 1ift
tlie valve I se as to bring it to steam posi-
Y steam to' the. cylinders
B. Thus the mechanism is automatically
brought to a standstill. . -

The valve ¢’, in the pipe d, leading from.
the hydraulic cylinder D to the hydraulie
cylinder A’, is'so constructed thaf it will

down in the cylinder D so as to exhatst the
pressure in the ¢ylinder A’. When steam is
admitted to the under side of the piston b
in the cylinder B to raise the head @’y and
when the lever is thrown full to exhaust,
then the valve d’ is raised so as to allow
the fluid to pass from fhe cylinder A’
through the pipe d into the pipe e to the
chamber E, where it remains under pressure
to be used when the pull back valve is shifted
so as to exhaust the steam from the under
side of the piston 5. Then the pressure in
the chamber E overcomes the pressure in
the cylinders B and the head « is forced
down by fluid entering the cylinder A’ and
when the piston ¢, in the main steam cylin-
der ', is raised, the pressure in the cylinder
A’ of the press is materially increased, while
the valve in the chamber D’ acts as 4 check
to cut off the flow of fluid in the chamber I
allowing the fluid to pass entirely under ex-
treme pressure to the cylinder A’ of .the
press. This valve ¢’ is opened through the
medium of the lever ¢, rod ¥’y and mecha-
nism connected to the hand lever N, and is
only opened mechanically when the said
lever is mnear the extrenle exhaust point,

Thus, by the above described mechanism,
it will be seen that the press can be operated -
solelv by operating the single lever N. The
movement of the lever toward the extreme
pressure point will govern the' downward
metion of the head carrying the upper die
of the press, as the automatic gear will auto-
matically stop the movement of the piston
of the steam cylinder or intensifier, and,

spending to the point to which the operating
lever-is moved, and, on operating the lever
N, the piston will return to its normal po-
sition, but, on moving the hand.lever to the
reverse position, -or exhaust, the parts will
be returned to their normal position, so that,
in pressing.. the speed of the hovement of
the press will be dependent upon the move-
tnent of the hand lever from a central posi-
tion to pressure and exhaust, but, if a quick
movement of the head-carrying die, or ham-
mer, is required, then the lever W is actu-
ated so as to raise the pull back valve to

allow steam to. constantly enter the cylinders,\

a

B, 'so that when the lever N is moved to
pressure position, while the lever W is held
80 as to open the valve T, it will place con-
stant _pressure on the piston & of the eylin-

ders B and the die or hammer will be recip-

-rocated rapidly.

By pivoting the arm of the .automatic

| gear, as shown, the first part of the stroke

will move the arm a greater distance than
the latter part of the movement of the head,

-and, to compensate for-this, I connect the

upper end of the arm by a link to a pivoted
lever 8’; connecting the link, also” at the
same point, with a link S, which is coupled
to"a lever, in turn coupled to-the floating.
lever, which controls the valve sothat dur-
ing the first
while .the arm of the automatic gear is
moved a given distance, the lever S’ swings
In the arc-of a eircle
tance laterally than vertically so that the
link S is raised only a limited distance, con-
sidering the length of the movement of its
pivot, and, as the automatic gear head nears

the free end of the automatic gear arm,

the lever S’ reaches a point where its ver-
tical motion increases and the movement of
the floating lever is practically equivalent to
the movement of the head of the automatic
gear. : .

I claim:

1. The combination-
forging press, of a head carrying the die or
hammer; a fluid pressure cylinder ; a plunger
within the cylinder carried by the head; a
steam cylinder having a piston connected to
the head, an intensifieq cylinder; a piston
therein; a fluid pressure cylinder having a
plunger connected to the piston; said fluid
pressure cylinder communicating with' the’
fluid pressure cylinder of the press; a steam

in a steam hydraulic

-supply valve and an exhaust valve communi-

cating with the intensifier cylinder; a hand
lever afid cross head for actuating the said
valves; a system of levers connecting the’
said hand lever and the arm with the valves,
whereby the hand lever and the arm can op-

erate the valves independently of éach other;

;. Moving a greater dis- o,
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part of the stroke of the head,
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a pull back valve communicating with the . -

pull back eylinders; levers connecting the
pull back valve with the main hand lever 5

.and.a supplemental hangd lever for lifting

the valve to admit steam to the under side.
of the pistons in the pull back cylinders,

2. The combination in a steam hydraulié
press, of a press; an intensifier cylinder; a
fluid pressure cylinder; a plunger 1n the said
cylinder actuated by steam in the intensified
cylinder; steam and exhaust valves com.
municating with the intensifier cylinder; a
pull back valve communicating with the pull
back cylinders of the press; lever mecha-
nism for actuating the said valves; a hand
lever; a head on the piston rod of the in-
tensifier cylinder; an arm’pivoted to a fixed

ii5
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10

15

point and engaged by the said head S0 that
1t will be positively moved in both directions

"Dy the said head; said arm being connected

with the lever mechanism for operating all
three valves. e T .

3. The combination in a steam hydraulic
press having a fluid pressure .cylinder, a

pull back cylinder, and a steanl intensifier

cylinder, of a piston mounted in the inten-
sifier cylinder; a piston rod ; # flyid pressure
cylinder, of less diameter than the cylinder
of the press; a pipe connecting said cylin-
ders; ‘the plunger of said pressure cylinder
being connected to the piston rod of the in-
tensifier; steam -and ‘exhaust valves; a pull
back valve; said pull back valve being con-
nected to the pull back cylinders of the

. press; lever mechanism for actuating the

20

several valves; a head on the piston rod of
the intensifier; an arm pivoted to a fixed

" point and engaged by the said head ; the up-

25
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per end of the rod being shaped to form a

‘cam so that, when the head reaches the up-

per end of the rod, it will close 'the steam
valye and open the exhaust communicating
with the steam irtensifier cylinder. :

4. The combination in 4 steam hydraulic
press having a fluid pressure cylinder and a

steam pull back cylinder, of an intensifier.

cylinder having a piston and a rod; a fluid
pressure cylinder less in diameter than the
cylinder of the press; a pipe communicating

. with the two cylinders; the pressure cylin-

86

40

der having a plunger connected to the rod of
the -intensifier cylinder; steam ‘and exhatust
valves' communicating ‘with the intensifier
under the piston; a pull back-valve commu-

‘nicating with the pull back cylinders: of the

press, a hand lever and a head on the piston
rod .of the intensifier ecylinder; an:arm
located to be actuated by.the head; lever

“-connections between the arm, the hand lever
-“and the valve mechanism; a floating lever

‘45

50

being one of the elements of the said lever

_mechanism ; lever mechanism connecting the

hand lever with the pull back valve so that
it will operate when -the hand lever is
moved to the exhaust position; with a sup-
plemental hand lever pivoted to the first
mentioned hand lever and connected to the

~pull back valve so that when said lever is,

1,005,225

operated the pull back valve will be moved
to a position to allow steam to enter the pull
back cylinder continuously when the main
hand lever is moved to pressure so that the

1 hammer will strike a series of quick suc-

cessive blows.

55

~5. The combination in an intensifier, of a

head on the intensifier; a pivoted arm. en-
gaged by said head as it fravels on the move-
ment of the piston of the intensifier; a float-
ing lever; a valve connected to the floating

lever; a swinging link, and a link connecting

the said'swinging link with the upper end
of the pivoted arm; and a link connecting

the said swinging link with the floating

lever 'so that, as the pivoted arm is moved
by the head on the piston rod, the valve will
be operated and the differential movement
of the pivoted arm will be compensated for
by the swinging arm and its connections.

6. The combination in a steam hydraulic
forging press, of a head carrying a dic¢ or
hammer; a fluid pressure cylinder; a plunger

within the cylinder carried by the head; an.

intensifier cylinder; a piston therein; a fluid
pressure cylinder having a plunger con-
nected to the piston and communicating with
the fluid pressure cylinder of the press; a
steam supply valve; an exhaust valve com-
municating with the intensifier cvlinder; a
pull back cylinder; a piston therein; a pull
back valve for regulating the flow of steam

to and from the pull back cylinder; operat-

ing mechanism consisting of a pivoted arm
and a traveling cross head connected to the
piston of the intensifier cylinder; hand op-
erated mechanism; with lever and link mech-

anism-in which is a.floating lever; the parts,

being so constructed that when the cross
head is raised it will open the exhaust and
will cut off the steam valve leading to the

valve to steam. S _

In testimony whereof, I have signed my
name to this specification, in the presence of
two subscribing witnesses.

HERMAN A.
‘Witnesses :
Wi E. Suurs,
Wi A. Bars.

JENSENTUS.

Cépies of this patent may be obtained for,‘ﬁve cents each, by addressing the “ Commissioner of Patents,
’ Washington, D: C.”
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