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 SPECIFICATION forming part of Letters Patent No, 683,395, dated September 24, 1901,
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- To @ZZ whom it may concerr
Be it known that I, ERWIN GRAVES a citi-

- zen of the Umted States and aQ 1ee1dent of
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of levers arranged for the purpose.

tlon.

Impwvemente in Hydrauhe Punches or Like

Tools, of which the following is a epeelﬁea—-

tion.

In the operation of hydxauheallj -actuated
punches and like machinery wherein the ac-
tion is eeeemphehed by the opening and clos-
ing of a governing valve or valves at the will
of the attendant ib-is the common practice

forsuch attendant to move the valve or valves

by hand-power applied through the medium

ergy required to over come the resistance of
the valve or valves, however, is frequently
sufficient to severely tax the power of the at-
tendant, and where the operations require
frequent repetition the effectiveness of the
machine is much reduced. - |

The object of my invention is to provide
such hydraulically-operated machinery with
anautomatic valve-actuating device,whereby
the operation of the maehme may be effected
at the will of the attendant and by a small
expenditure of power, or whereby the ma-
chine may, if desired, be made to operate eon-
tinuously. ..

In the aeeompanymw dmmnws the device
is shown as applied to a hydrauhc punching-
machine, Figure 1 being a side elevationef
sufficient of the machine to illustrate my im-
proved automatic valve-opel ating mechanism
in conjunctlion therewith. F]ﬂ'e 2 and 3 are
side elevations,on a larger eeale, of the valve-
operating deweee showmfr the parts in posi-

scale, -ef the valve-chest, the valve, and its
appurtenaneee.- _
side elevation and partly in fransverse sec-

‘lion, of the valve-operating mechanism. Fig.

6 is a side elevation of another felm of Velve—
0pe1at1ncr mechanism embodying my inven-
Fig. 7 is a similar view, paltly 1n sec-

- tion and 1]11151;1&1:113@ some of the parts in a

different position; amd Figs. Sand 9 are views

1llust1etmﬂ‘ cortain medlﬁeatlon of the in-

vention.

B In Fig. 1 the ﬁxed frame of a h)"dl eullc 1

The en-

erent from those represented in Fig.
1. Fig. 4 1s a sectional view, on a still larger

Fig. 5 18 a view, partly in

T —rrm

i

exhaust-pipe.

puneh is shown at 1, thls flELIIlG hevmw the

usual jaws and havmﬂ' the die 2 mounted

upon the lower jaw, whlle the upper jaw car-

| ries the usual hydraulic eylinder with 1eelp 55

rocating plunger for operating the punch 3.
This plunger may be operated in any of the
ways usual in this clase of machinery, the
construetion of this portion of the tool form-

ing no part of my invention and being sus- 6o

ceptible of modification in any way desned
so long as it involves the flow of motive fluid
to and from the cylinder through a pipe or

passage controlled by a valve.

In the present instance the motive fluid is 65

admitted to the upper portion of the cylinder

4 through a pipe 5 in order to depress the

plunger, and the latter is, when the motive

fluid is exhausted from the cylinder, raised
by the action of a spring 6. - The Valve which 70
is employed may also be 31m1la1 to any ordi-

nary hydraulic pressure-valve adapted to di-

rect the motive fluid from a pressure-supply
pipe to the pipe 5 or from the latter to an

75
- In the present mbtenee the valve-chest 13

‘has at one side upper and lower branches

communicating, respectively, with the ex- .
haust-pipe 7 and pressure-supply pipe 8, and
at the other side an intermediate branch So
communicating with the pipe 5, and the valve
has an upper disk and a lower disk 10, the
upper disk being provided with passages 11,

so that when in the depressed position (shown '
in Fig.4) motive fluid under pressure will be 83
dneeted from the plpe 3, through these pas-
sages 11, to the pipe 5; but if the valve is

raised 0 its elevated posmen the lower disk
10 will cut off communication between the

pipe 8 and the pipe 5 and communication will go |
be opened through the passages 11 in the up-
per disk 9 between sald pipe 5 and the X-
haust-pipe 7.

The upper end of the valve stem 12 pro-
jects through a stuffing-box at the top of the gs
valve- ehest 13 and is pmwded with a cross-
head 14, suitably guided upon vertical rods
15, pleJeetlnrr upwﬂtrdly from the said valve-
chest, the' eross-head carrying a eylinder 16,
with loosely-fitting piston 17, having a pro- ico

| jecting rod 18, whleh is conneeted to a cross-

bar 19 at the upper end of the rods 15, a coiled
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~ -to the cylinder of the punch it is likewise
admitted to the cylinder 26, and both cylin-

25

3°
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spring 20 bemﬂ interposed between said eross-
bar 19 and the eross-head 14 of the valve-stem,

as clearly shown in Fig. 4. The valve has
another stem 21,‘pr0jeeting from the bottom
of the chest 13 and carrying an inverted cup
22, upon which bears the upper end of a
emled spring 23, confined, as to said upper
end, between & ﬂanﬂ'e of the cup 22 and an
internal sleeve 24, and bearing at its lower
end against a cross-head 25 at the lower end
of a cylinder 26, which receives a fixed piston
27 at the upper end of a hollow rod 28, the
latter being secured at its lower end in a pro-
jection of the p]ate 9, which carries the valve

mechanism and is suitabl y mounted upon the
fixed frame of the punch. 'T'he hollow rod 28
is in constant communication, through a pipe
30, with that chamber of the V&lve chest 13
whleh is in constant communication with the
pipe 5. Hence when motive fluid is admiftted

ders are likewise sunu]mneouslv opened to
the exhaust.,

- Hung to a suitable bracket on the plate 29
1S & lever 31, which is connected to the lower
stem 21 of the valve and whieh can be re-
tained in the position shown in ¥ig. 1 by en-
cagement with a locking-lever 32, which 18
under control of a tr eadle 33 and rod 34, and
hence can be conveniently operated by the
attendant having charge of the machine.

"The lever 31 can a,lso b_e engaged and held

byatrigger 35, hung to a bracket on the plate

35

29, and another tmggm 36 on sald plate is
ad&pted to engage and hold a lever 37, which
is in eonnectlon w1th the cross-head 29 of the

| cyhndel 26.

40

45

39

55

A spring 38 is interposed between the le-
vers 35 and 36 and tends to move each of smd
levers into locking position, this position be-
ing determined in each case by contact of the
lever with a suitable stop 39, and both levers
are perforated for the passage of a stem 40,
threaded for the reception of nuts 41 and 42
which can therefore be adjusted lonmtudb
nally on the stem, the lower nuts 41" being

adapted to act upon the lower trigger 36 and

the upper nuts 42 being adapted to act upon
the upper trw‘ger 513

The stem 40 is carried by and moves with
a lug 43, which is in connection with the
Ulunﬂ'el 01 other reciprocating portion of the
punch Hence by proper adjustment of the

nuts 41 and 42 upon the stem 40 the upper

tllgger 35 can be drawn back from its lock-
ing position by contact of the nuts 42 there-

~ with when the plunger has reached the limit

6o

of its downward movement, and the lower

trigger 36 can be drawn back from its lock-
ing position by contaet of the nuts 41 there-
mth when the plunger has reached the 11m1t
of its upward movement.

conmderably stronger than the spring 20 the

-

by the trigger 35.

| shown in Fig. 1, the punen operating plui:

ger is suPposed to be at the top of its stroke
and the valve in the chest 13 is likewise at
the top of its stroke, so that the pipe 5 and
tube 30 are both open to the exhaust through

the pipe 7, the spring 20 being compressed

~and the parts being held in this position by

reason of the engagement of thelocking-lever
32 with the lever 31. When 1f 1s desired to
make a stroke with the punch, the attendant
presses nupon the treadle 33, thereby with-

-drawing the locking-lever 32 from engage-

ment with the lever 31 and permitting of the
descent of the valve in the chest 13 under the

“action of the low-pressure spring 20, the

high - pressure spring 23 offering no resist-
ance to this movement, owing to the fact that
the cylinder 26 and its cross-head 25 are
free to descend as the inverted cup 22 is
pushed downwardly by the lower valve-stem
21, said spring 23 being therefore practicaliy

_mert and hence ca,rrled bodily downward

without any compression. As soon as this
movement has been completed the parts are
in the position shown in Fig. 2, the lever 37
having been depressed by reason of its con-

| necmon with the cross-head 25, and the lever

31 having also been depressed and having
been caught and held insuch depressed posi-
tion by the trigger 35, Motive fluid under

pressure is now simultaneously admitted to

the plunger-cylinder of the punch and to the
cylinder 26, and consequently the punch de-
scends and the cylinder 26 rises, so as tocom-
press the spring 23 against the mvelted cup
22, the latter being prevented from rising by

reason of the fact that the lever 31 is loeked
As soon as the lowel le-

ver 37 reaches the limit of its upward move-
ment it will be locked by engagement with
the trigger 36, as shown in FI‘T 3, the descent
of the plunﬂfel of the puueh havmn* been
meantime sufficient to release said tnggel
from contact with the nuts 41. The parts
remain in this position until the plunger is

approaching the limit of its downward move-

ment, whet‘eupon the nuts 42 strike the up-
per tmgger 35 and withdraw the same from
engagement with the lever 31. The spring
23 bemcr under tension or ‘“loaded” and be-
ing rlmdly supported by the lever 87, now
exercises its force to push upwa,rd the invert-
ed cup 22, and theleby raise the valve in the
chest 13, overcoming the tension of the low-
pressure spring 20, which acts upon the up-
per stem of said valve Both the plunger-
cylinder of the punch and the cylinder 26
are now open to the exhaust. Hence the

‘punch rises, and as it nears the limit of its
‘upward movement the trigger 36 is struck by
‘the nuts 41 of the rod 40, so as to withdraw
said trigger 36 from 100]11110‘ engagement with
| the lever 37, the spring 23 bemn' Dhewby un-
It being understood that the spring 23 is | loaded and again rendered lnert

The up-
ward movement of the valve-stem under the

operation of the valve mechanism wﬂl be un- | action of the spring 23 restores the lever 31
derstood from the following descrlptlon As | to the position shown in Fig. 1, so that it
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75

30

90

95

100

105

IIO

115

120

125

I30




683,395

“Gan be again locked by engagement with the |

~ lever 32. Hence the parts are now in the

position originally described preparatory to

a repetition of the operation. If it is desired

to effect a continuous reciprocation of the
punch, the treadle 33 is held in the depressed

position by the attendant, so as to prevent

“engagement of the locking-lever 32 with the

10

.

lever 31.

until the pressureis removed from the treadle

33 and the locking-lever 32 is thereby re-

stored to locking position. o
In that embodiment of my invention shown

in Figs. 6 and 7 I have dispensed with a spe-
“cial power-cylinder for the purpose of com-
pressing the high-pressure spring 23 and ef- |

~ fect such compression by the action of the

25

30

~ pressing cylinder 26 this embodiment of the

35

cross-head of the punch-plunger or other re-
ciprocating portion of the punch mechanism.
Such plunger-head is represented at 45 and

is perforated for the reception and guidance

of the upper end of a rod 46, which is hung
to the short arm of the lever 37* and 18 pro-
vided with an adjustable nut 47, so that said
lever 37* may be acted upon by the cross-
head 45 at any desired point in the descent
of the latter. In place of the spring-com-

invention employs a spring-supported cylin-
der 51, the spring 23 being mounted upon a
flanged plunger 43, connected by a rod 49 to

‘the lever 37%, and the locking-trigger 56%,

 which aectsin conjunection with said lever 372,

40

is under control of the treadle-rod 34. T'he

trigger 35%, which locks the lever 317, is ac- |
tuated by the cross-head 45 of the punch-
plunger through the medium of the lever 37°,

~a rod 49*, and a nut 50, said nut being so dis-

| 45

posed upon the rod that the plunger 48 will
be fully raised and the spring 23 fully com-
pressed before the nut comes into contact

I with the trigger 35* and releases the lever 312,

5¢

55

60
- 16 for the purpose of depressing the latter
~and the valve in the chest 13, and a fluid-
pressure device may also take the place of
the spring 23. For instance, the plunger 48*

- ger 306,

this operation oceurring simultaneously with

the engagement of the lever 37* by the trig-
The cylinder 16 and piston 17 con-
stitute a dash-pot and insure steadiness in

the movementof the valvein either direction.

It will be evident that in carrying out my
invention other forms of pressure device than

the springs 20 and 23 may be employed. For

instance, instead of the spring 20 motive fluid

introduced through a hollow rod 18* and the

piston 172, Fig. 8, may be maintained con-
stantly in the lower portion of the cylinder

instead of compressing a spring in the cylin-
der 51* may fit snugly to said cylinder and

ent— =

Hence as soon as the lever 87 has.
been released by the trigger 36 on the rise of |
the punch and the high-pressure spring 2313
 thus rendered inert the low-pressure spring

90 exercises its power to depress the valve in
the chest 13, and the operations which I have
before deseribed will thus go on continuously

same, as shown in Fig. 9, or, in like manner,
the upper end of the eylinder 26* may consti-
tute a plunger for compressing air in the in-
verted cup 22%, as shown in Fig. 8.

- Having thus deseribed my invention, I
claim and desire to secure by Letters Pat-

1. Thecombination of the pI anger-cylinder

of a punch or like tool, a valve-chest with

valve and passages for controlling the flow of
motive fluid under pressure into and from
said plunger-cylinder, a constantly-acting

pressure device tending to move said valve

in one direction, an intermittently -acting

pressure device of greater power tending to
moveitin the opposite direction, a valve-lock-
ing device whereby said second pressure de-

vice is prevented from acting upon the valve,

and means whereby a moving part of the

70

75

80

punch or tool is caused to release said lock-

ing device, substantially as specified. |
9. The combination of the plunger-cylinder
of a punch or like tool, a valve-chest with

valve and passages for controlling the flow of

motive fluid under pressure into and from
said plunger-cylinder, a constantly-acting
pressure device tending to move said valve

in one direction, an intermittently-acting

pressure device of greater power tending to
moveitin the opposite direction, a valve-lock-

ing device whereby said second pressure de-

vice is prevented from acting upon the valve,
means whereby a moving part of the punch
or tool is caused to release said locking de-
vice, and a dash-pot for steadying the move-

ment of the valve, substantially as specified.
- 8. Thecombination of the plunger-cylinder -

of a punch or like tool, a valve-chest having

‘a valve and passages whereby motive fluid

under pressure may be directed to or from

said plunger-cylinder, a pressure device tend--

ing to move said valve in one direction, an-

other pressure device of greater power tend-

ing to move the valve in the opposite direc-

loaded condition, a trip for releasing said re-
tainer, a valve-locking device whereby the

second pressure deviceis prevented from mov- -
ing the valve, and means operated by a recip-

rocating portion of the punch or other tool

for releasing said locking device, substan-

tially as specified.

4, Thecombination of the plunger-cylinder-
of a punch or like tool, a valve-chest having
a valve and passages whereby motive fluid.
under ‘pressure may be directed to or from .
‘said plunger-cylinder, a pressure device tend-

ing to move said valve in one direction, an-

other pressure device of greater power tend-
ing to move the valve in the opposite direc-
tion, means for energizing said second pres-

sure device, provision for retaining it in the

loaded condition, a trip for releasing said
retainer, a valve-locking device whereby the

90

95

3JCO0

105

10

“tion, means for energizing said second pres-
sure device, provision for retaining it in the

115

120

125

130

second  pressure device is prevented from -

may compress air in the upper portion of the | moving the valve, means operated by a recip-
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leases the valve-locking device when at the °

40

L)
]
%

'1*ocating portion of the punch or other tool |

for releasing said locking device, and a dash-
pot for steadying the movement of the valve,
substantially as specified. | |

5. Thecombination of the plunger-cylinder
of a punch or other tool, a valve-chest having
a valve and passages whereby motive fluid

‘under pressure may be directed to or from

sald plunger-cylinder, a pressure device for
moving said valve in one direction, a pressure
device of greater power for moving it in the
opposite direction, means for energizing said

-second pressure device, a retainer for main-

taining it in the loaded condition, valve-lock-
ing mechanism for preventing the high-pres-
sure device from moving the valve and means
whereby a moving portion of the punch or
other tool releases the high-pressure retainer
when at one extreme of its movement and re-
leases the valve-locking device when at the
other extreme of its movement, substantially
as specified. | |

6. Thecombination of the plunger-cylinder
of a punch or other tool, a valve-chest having
a valve and passages whereby motive fluid
under pressure may be directed to or from
sald plunger-cylinder, a pressure device for
moving said valve in one direction, a pres-
sure device of greater power for moving it in
the opposite direction, means for energizing
sald second pressure device, a retainer for
maintaining it in the loaded condition, valve-
locking mechanism for preventing the high-
pressuredevice from moving the valve, means
whereby a moving portion of the punch or
other tool releases the high-pressure retainer
when at one extreme of its movement and re-

other extreme of its movement, and a dash-
pot for steadying the movement of the valve,

- substantially as specified.

45

7. Thecombination of the plunger-cylinder

of a punch or other tool, a valve-chest having
a valve and passages whereby motive fluid
under pressure may be directed to or from

~sald plunger-cylinder, a pressure device for

50

D>

moving said valvein one direction, a pressure

device of greater power for moving it in the
opposite direction, means for energizing said
second pressure device, a retainer for main-
taining it in the loaded condition, valve-lock-
ing mechanism for preventing the high-pres-
sure device from moving the valve, means
whereby the moving portion of the punch or
other tool releases the high-pressure retainer
when at one extreme of its movement, and
releases the valve-locking device when at the
other extreme of ifs movement, and a lock-

- 1ng deviee under control of the attendant for

60

holding the valveininoperative position, sub-
stantially as specified. |

3. Thecombination of the plunger-cylinder
of a punch or other tool, a valve-chest hav-
ing a valve and passages whereby motive
fluid under pressure may be directed to or
from said plunger-cylinder, a pressure device

683,395

sure device of greater power for moving it in
the opposite direction, means for energizing
sald second pressure device, a retainer for

maintaining it in the loaded condition, valve-

locking mechanism for preventing the high-
pressuredevice from moving the valve, means
whereby the moving portion of the punch or
ofther tool releases the high-pressure retainer

-when at one extreme of its movement, and

releases the valve-locking device when at the
other extreme of its movement, a locking de-

‘vice under control of the attendant for hold-

ing the valve in inoperative position, and a
dash-pot for steadying the movement of the

valve, substantially as specified.

9. Thecombination of the plunger-cylinder
of a punch or other tool, a valve-chest hav-
ing a valve and passages whereby motive

fluid under pressure may be directed to and

from said plunger-cylinder, a pressure.device
for moving said valve in one direction, a pres-
sure device of higher power for moving it in

the opposite direction, fluid-actuated mech-

anism controlled by the valve for energizing
sald second pressure device, locking means
for retaining said pressure device in the load-

ed condition, a valve-locking device whereby

the movement of the valve by said high-pres-
sure device is prevented and means for re-
leasing said high-pressure retainer and valve-
locking device, substantially as specified.
10. The combination of the plunger-cylin-

‘der ot a punch or other tool, a valve-chest

having a valve and passages whereby motive
fluid under pressure may be directed to and
from said plunger-cylinder, a pressure device
for moving said valve in one direction, a pres-
sure device of higher power for moving it in

‘the opposite direction, fluid-actuated mech-

anism controlled by the valve for energizing
sald second pressure device, locking means
for retaining said pressure device in the load-
ed condition, a valve-locking device whereby
the movement of the valve by said high-pres-
sure device is prevented, means for releasing
sald high-pressure retainer and valve-locking
device, and a dash-pot for steadying the
movementof the valve, substantially asspeci-
fied. ,

11. The combination of the plunger-cylin-
der of a punch or other tool, a valve-chest
having a valve and passages whereby motive
fluid under pressure may be directed to or
from said plunger-cylinder, a pressure device

| for moving the valve in one direction, a sec-

ond pressure device of higher power formov-
ing it in the opposite direction, flunid-pressure
mechanism controlled by the valve for ener-
gizing said high-pressure device, means for
retaining said high-pressure device in the
loaded condition, means for locking the valve
against movement by said high-pressure de-
vice, and automatie trips for said high-pres-
sure retainer and valve-locking device oper-
ated by a reciprocating portion of the punch

atb the extremes of its movement, substan-

for moving said valve in one direction, a pres- i tially as specified.
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12, Thé.comﬂinaticm- of the 'piii'nﬂ’er cj?lin-

der of a punch or other tool, a valve-chest

having a valve and passages Whereby motive
fluid under pressure may be directed to or

from said plunger-cylinder, a pressure device

for moving the valve in one direction, a sec-

~ond pressure device of higher power for mov-
ing it in the opposite direction, fluid-pressure

meehamsm controlled by the valve for ener-
oizing said high-pressure device, means for
retammﬂ* sald high-pressure device in the
loaded condition, means forlocking the valve

against movement by said high-pressure de-

vice, automatic trips for smd high-pressure
retainer and valve-locking device operated
by areciprocating portion of the punch at the

extremes of its movement, and a dash-pot for

steadying the movement of the valve s b-
stantially as specified.

13. The combination of the planﬂ'er-evlln-'
~der of a punch or like tool, a valve-chest hav-

ing a valve and passages whereby motive
ﬂmd under pressure may be directed to.and
from said plunger-cylinder, a pressure device

for moving said valve in one direction, a sec-

ond pressure device of greater powerformov-
ing the valve in the opposite direction, fluid-

pressure mechanism under control of the

valve for energizing said high-pressure de-
vice, a retainer for holding said high-pressure
device in a loaded condition, locking mech-

anism for preventing movement of the valve

by said high-pressure device, automatic irips
for -said high-pressure retainer and valve-

=

llockmg dewce operated by a reciprocating 35

portion of the punch at its extremes of move-

ment, and & locking device under control of
the attendant for 1*eta1n1nn' the valve in inop-
erative condition, substdntmlly as specified.

14. The eombmatlon of the plunger-cylin-

der of a punch or like tool, a valve-chest hav-

ingavalveand passages Whel eby motive fluid
under pressure may be directed to and from
sald plunger-cylinder, a pressure device for
moving said valve in one direction, a second
pressure device of greater power for moving
the valve in the opposne direction, fluid-pres-
sure mechanism under control of the valve
for energizing said high-pressure device, a re-
tainer for hOldln“‘ sald high-pressure device
in a loaded condltlon lockmﬂ' mechanism for

preventing movement of the valve by said

high-pressure device, automatic trips for said
high-pressure retainer and valve-locking de-
vice operated by a reciprocating pmtlon of

the punch at its extremes of movement, a

locking device under control of the attendant
for retalmnw the valve in inoperative condi-
tion, and a,_.dash-pot for steadying the move-

ment of the valve, substantially as specified.
- In testimony Whereof I have signed my

name to this specification in the presence of
two subscribing witnesses.

ERWIN GRAVLS

Wltnesses -
- W, J. IIAMLIN
- K. ¥, MILLER,
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