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SINGLE STROKE PRESS CONTROL
.F ohn J. Ellictt, Cleveland, Ohio, assignor to The Ajax

Maaufaetmmg Campany, Euclid, Ohlo, a corporation

of Chiio
Application Aungust 17, 1954, Serial No. 450,445
2 Claims. (Cl. 192—144) |

This invention relates as indicated to control means
for presses and the like, and more particularly to a sin-
gle stroke or non-repeat control means for forging
presses.

In Patents Nos. 2,217,332 and 2,357, 779 to William
W. Criley there are dISCIOSEd operating control mecha-
nisms wherein the clutch and brake of the metal work-
ing machine are operated m timed sequence through the
medium of a fluid pressure controlled valve, such valve

bemng adapted to be initially operated through a manu-

aily actuated means and then operated by machine ac-
tuated means during the remainder of the working stroke
or cycle of the machine. The machine actuated means
for effecting the operation of the clutch and brake con-
trol valve in metal working machines of the nature to
which the above-identified patents pertain is in the form
of a cam mounted on a drive shaft of the machine and 2
cam follower whose motion is transmitted to the control
valve proper to produce an automatic timed operation
of the latter. The control valve being initially set or
tripped by the manually actuated means such as a foot
treadle is carried through its subsequent positions in
the operating cycle by the machine actuated means or
timer cam and follower and thus returned to its original

starting position ready for another working cycle of

the machine. Briefly, these control valve positions cor-
respond to brake release,
lease, and brake engagement sequentlally

In Criley Patent 2,496,040 there is disclosed and
claimed an improved control mechanism of the general
nature above indicated whereby the clutch and brake
control valve will be opened to full clutch engaging po-
sition irrespective of the lightness or abruptness of op-
eration of the manually actuated pressure valve or foot
treadle, thus preventing subsequent stalling of the ma-
chine; such control valve mechanism also providing

means for preventing the retripping or reopening of the

clutch and brake control valve by the “coasting by” of

the machine parts at the end of the working cycle.
 The present invention relates to further 1mprovements
in control means of this general type whereby but a sin-

gle cycle of operation is assured regardless of whether
or not the operator removes his foot from the treadle

at the proper time. In operating the usual control means,
the operator is required to depress the treadle and to
continue to hold it down for at least a certain minimum
period of time. He must thereafter raise his foot before
too long an interval or the cycle will repeat. It is ac-
cordingly a principal object of my invention to provide
single cycle control means for presses and the like which
will ensure but a single cycle of operation even when
the actuating means such as a foot treadle or other manu-
ally operated device is held in operative position threugh-

out the duration of such cycle.
A further object of my invention is to prov;lde such

control means whereby the cycle cannot repeat until the
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Other ob]ects of the invention will appear as the de-

- scription proceeds. -

To the accomplishment of the foregoing and related'
ends, said invention then comprises the features herein-

after fully described and particularly pointed out in the
claims, the follewulg description and the annexed draw-

- 1ng setting forth in detail certain illustrative embodi-
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ments of the invention, these being indicative, however,

of but a few of the various ways 11:1 which the prmcaple |
of the invention may be employed. |

In said annexed drawing:

Fig. 1 1s a fragmentary semi-diagrammatic side eleva-
tional view, partly in cross-section, shewmg the  inter-
connection of my new control means with various operat-
ing parts of a forging press; |

Fig. 2 1s a much enlarged sectional view of the valve
means controlling the adm1ssmn of fluid pressure to the
clutch and brake; and

Figs. 3 and 4 are longltudmal sectional views of the
pilot valve which T employ in conjunction therewith,
showing different positions of the valve members therein.
- It will be apparent that the control means of my in-
vention is suitable for employment as one-cycle regulat-
ing means for any flywheel driven machine, but ¥ will
describe it as adapted for employment with a fergmg
press, for which it is particularly well suited. |

Referring first to Fig. 1 of the drawing, I show in frag-
mentary semi-diagrammatic fashion one of the side frame
members 1 of a forging press provided with ways 2 guid-
ing a ram 3 for vertical reciprocation toward and away
from anvil 4. The main drive shaft 5 is journalled for

- rotation in the side frame members of the press and has

a control cam 6 keyed thereto adjacent one end. A

fluid actuated clutch 7 and a fluid actuated brake 8 of

35

40

clutch engagement, clutch re-
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conventional type are ordinarily mounted on a hlgh speed
drive shaft (not shown) connected with such main drwe
shaft 5 in driving engagement therewith.

- The control valve body 9 is mounted on one of the

side frame members of the machme and such - valve

serves to control the flow of fluid pressure from the
main pressure supply line 10 leading from air supply
11 to the clutch 7 and the brake 8. Such valve 2 is also
adapted to be connected with air supply 11 through line
12, pilot valve 13, check valve 14, shut-off cock 15,
trip valve 16, and lme 17. Treadle Valve 18 is adapted

- to be operated by foot treadle 19 to connect line 20 al-

a0

85

60

ternatively with line 21 Ieadmg from a1r supply 11 and
with exhaust 22. |
Now referring more particularly to Flgs 24 inclusive
of the drawing, the construction of the pilot valve 13
and control valve 9 will be described in somewhat great-
er detail. ~Valve piston 23 of pilot valve 13 has two
axially spaced inner chambers 24 and 25 having lateral
vents adapted to communicate with line 12, chamber 24
being in communication with line 12 in the normally -
open position of the valve as shown in Fig. 3, and cham-
ber 25 being in communication with line 12 when valve
piston 23 has shifted to the left against the action of
compression spring 26 as shown in Fig. 4. Other vents
from such piston chamber 24 are at all times in com-
munication with line 26, and vents from piston chamber
25 are at all times in communication with exhaust port

- 27. Accordingly, when valve member 23 is in its nor-
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operator lifts his foot from the usual treadle and then re-

places 1t again.

mally open position as shown in Fig. 3, air under pres-
sure will be admitted from line 29 to lme 12 leading to
control valve 9. When valve member 23 has been shift- -
ed to the left as shown in Fig. 4, line 12 will be placed
11 connection with exhaust port 2‘7 through chamber 25
and will no longer be. connected with line 20.

- A branch line 28 connects with the side of cylinder
29 in which piston 30 is fitted for reciprocation. Piston

30 bears against one end of piston 23 so that such two
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pistons are adapted to be reciprocated in unison, with
spring 26 tending to hold both pistons shifted to the
right as shown in Fig. 3. Vents 31 extend through the
wall of piston 30 from inner chamber 32 and are adapted
to communicate with branch line 28 when such piston
hes bsen chifted to the left as shown in Tig. 4. The
right-hand end of valve chamber 32 is open and there-
fore in communication with tubular fitting 33 leading
to chezk valve $4. Such check valve includes a plunger
24 normally held seated in closed position by spring 33
and sarving to restrict fluid flow from valve 13 toward
shut-off cock 15, such restricted flow being afforded only
by bleed hole 36. When valve member 34 is shiited to
the left as viewed in Figs. 3 and 4, it permits free fluid
fiow through fitting 33 into the end of cylinder 22.

'As best shown in Fig. 2, the machine actuated control
valve 9 comprises a cylinder 37 to the lower end of which
line 2 connects and having a piston 38 fitted for re-
ciprocation therein. The upwardly extending rod 39 of
such piston carries a valve member 40 normally held
seated by compression spring 41 to close the upper end
of cviinder 37. Cylinder 37 above piston 38 is at all
fimes in communication with air supply 11 through line
0.
inieral ports 43 in communication with line 44 leading
to brake 8 and upper lateral ports 45 in communication
with line 46 leading to clutch 7. It will thus be seen
that when piston 38 is raised in response to admission
of fiuid pressure through line 12, ports 43 will first be
placed in communication with air supply line 10, and
subesequently ports 45 will be placed in communication
wita such air supply line.

A line 47 leads iro

port 48, which 1s adapted to

be placed in communication with cylinder 37 immediately

when piston 38 begins to rise, to the lower end of a
naraliel cylinder 49 having a piston 50 fitted therein.
Such piston is held in normally lifted position as shown
in Fig. 2 through the action of compression spring 31.
Pivotally mounted at 52 on the upper end of rod 33 is
a rocker arm 54 carrying a cam roller 85 at its end
adapted to be engaged by cam 6 on shaft 5. The op-

3 of piston rod 39.

Trip valve 16 is normally closed but may be opened
when cam 59 is engaged by roller 60 carried by arm
&1 pivotally mounted on bracket 62 on the vertically
reciprocable press ram 3. A tforsion spring (not shown)
acts to hold arm 61 in normally extended position against
back-up lug 63. It will thus be seen that on the de-
scending stroke of ram 3, roller 60 will be eflective to
cngage the cam 59 to reciprocate the plunger of trip
valve 16 as it passes by, but upon the return stroke of
the ram, arm 61 will swing downwardly when it engages
cam 52 without exerting suificient pressure again to re-
ciprccate the valve plunger.

Operation

For set-up purposes, shut-off cock 15 may be closed
so that operation of trip valve 16 will have no effect
cn piict valve 13. Manually operated valve 64 in line
47 may also be closed. Under these circumstances, op-
cration of foot treadle 19 serves directly to control re-
ciprocation of valve member 40 against the action of
spring 4%, Since no air pressure is admitted to the lower
cnc of cylinder 49, piston 50 will simply be reciprocated
apaingt the action of compression spring 51 through ac-
flcn of camy & and accordingly the position of valve
momber 40 will not be affected thereby. Under some
speecial  circumstances, it may be desired to lock the
treadle dewn for continuous automatic operation of the
machine with the valves 15 and 64 being closed as just
cxplained. Of course, the special one-cycle control
means of this invention are not then operative.

A second cylinder 42 above cylinder 37 has lower
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Figures 1, 2 and 3 of the drawing show the mechanisql
when the press is in its normal stop position. The ordl-
nary operation of the machine will now be described.
Valves 15 and 64 are opened and treadle lock 635 re-
leased. The operator now steps on treadle 19 to con-
nect line 26 with air pressure line 21. Since valve mem-
ber 3¢ is in Fig. 3 position under the action of spring
26, there is no air flow through branch line 28. Air
under pressure, however, does pass through valve cham-
ber 24 to line 12 leading to cylinder 37.

The air pressure in the lower end of such cylinder
acts to shift piston 38 and valve member 48 first to con-
nect air supply line 10. with brake line 44 to release the
brake, and then subsequently to connect line 18 through
ports 45 with clutch line 46 to engage the clutch and
thereby start the press in operation.

The shifting of valve member 40 also served to un-
cover port 48 to place line 47 in communication with
air supply line 19 so that air under pressure is admitted
to the lower end of cylinder 49 prior to engagement of

clutch 7. Piston 50 is, of course, already in elevated

position under the influence of spring 51 but i1s now
firmly held in such elevated position as a result of the
build-up of air pressure in cylinder 49.

The ram 3 is, of course, now descending and drive
shaft 5§ is turned to bring the high rise of cam 6 into
engagement with cam roller 55 on arm 54. Since the
pivot 52 of the rocker arm is firmly supported in its
clevated position, rocking of arm 54 by cam 6 would
serve to rock such arm to lift piston rod 58 if the parts
were still in the positions shown in Fig. 2. Piston 38
has, however, already been reciprocated to seat valve
member 40 in the upper end of cylinder 42 so that no
further lift of rod 58 is possible. The engagement of
the high rise of cam 6 with cam roller 85 accordingly
merely results in depressing piston rod 353 very slightly
against the action of spring 51 and the air pressure In
cylinder 49. Close engagement of roller 55 with cam
6 is thereby assured without the necessity of extremely
precise adjustments. Cam 6 continues to turn with its
high rise engaging roller 55 in a manner to prevent rock-
ing of arm 34 upwardly even if the air pressure were to
be relieved from the underside of piston 38. In other
words, valve member 40 is positively held in its upper-
most position during this period.

Shortly prior to completion of the downward stroke
of the ram, cam trip roller 60 engages cam 59 mo-
mentarily to open valve 16 to connect pilot valve 13
to the air supply. The air thus admitted to the end
of cylinder 29 of pilot valve 13 serves to shift piston 30
and piston 23 as a unit to the left against the action of
compression spring 26 (Fig. 4), thereby cutting off
cecmmunication between lines 20 and 12 and instead con-
necting line 12 with exhaust port 27 through valve cham-
per 25. The shifting of piston 30 also places line 17
momentarily in communication with branch line 28, the
latter ordinarily still being in communication with air
supply line 25I. Valve 18, however, immediately closes
as roller 69 passes cam 59 and remains closed as the
ram rides upwardly again. Accordingly, it is only
maintenance of air pressure in lines 20 and 28 which
15 effective to continue to hold pistons 30 and 23 to
the left as shown in Fig. 4. Check valve 14, of course,
permits only very slow escape of pressure from the end
of cylinder 29, valve 16 including provision for venting
such escaping air when it is in normally closed position,
shutting off communication with line 17.

As ram 3 reaches a point on its return about one-
third of the distance from the bottom of its stroke, the
roller 55 reaches the drop-off of cam 6 so that valve
meémber 40 can now drop under the influence of com-
pression spring 41 and the air pressure from line 10
acting on the upper surface of piston 38 (which is of
somewhat greater area than valve member 40), thereby
first cutting off ports 45 from the air supply and per-
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mitting venting of air through exhaust port 66. With
further drop-off of cam 6, valve member 40 continues
to descend to seal off ports 43 from communication with
air supply line 10 and likewise to vent line 44 with re-
sultant application of the brake. Final seating of valve
member 48 also places port 48 out of communication
with air supply line 1§ and vents such port to exhaust
through port 66 so that piston 59 is now supported in
cylinder 49 only by compression spring 51. Cam 6 is,
of course, contoured to time the foregoing action to
bring the ram to rest close to its uppermost position, and
all parts are now returned to their initial starting position
since the operator releases treadle 19 so that lines 28
and 20 are placed in communication with exhaust 22,
thereby permitting immediate return of pistons 23 and 30
under the action of spring 26.

it will be seen from the foregoing that the Operator
must initially hold the treadle down until the roller 55
rides up on the high rise of cam 6. Thereafter, it is
- mmmaterial whether the operator continues to rest his foot
on the treadle or immediately releases the same. If line
2@ is continued in communication with air supply line
21, ine 12 will not be exhausted until operation of trip
valve 16 causes shifting of pilot valve 13 to connect line
12 with exhaust port 27. On the other hand, if the
operator removes his foot from the treadle as soon as the
high rise of cam 6 engages roller 55 and before trip
valve 16 has been actuated, line 20 will then have been
connected with exhaust 21 and line 12 will simultanet}usly
be exhausted, pilot valve piston 23 still bemg in the Fig.
3 posmon

Assuming that the operator continues to rest his foot
on treadle 19, trip valve 16 will be momentarily opened
as the ram approaches the bottom of its stroke and pilot
valve piston 23 will be shifted to the left as viewed in
Fig. 4 positively to ensure venting of line 12 and piston
23 will be maintained in such Fig. 4 position by the air
pressure in line 20 and branch line 28. A repeat of the
press cycle is accordingly prevented when the ram has
returned to the top of its stroke, and indeed even slight
overrunning past the top of the stroke may be prevented.
The operator, 1n normal operation of the press, need
merely step on the treadle for a long enough period to
ensure that cam. roller 55 has been engaged by the high
rise of cam 6 and thereafter he may raise his foot when
he pleases. A new cycle cannot be inifiated until he has
raised his foot and then again depressed the treadle.
This arrangement not only considerably increases the
safety of operation but also permits relatively rapid
operation withont requiring careful and precise attention
to be given to the timing of the actuation of the treadle
valve.

Other modes of applymg the principle of the inven-
tion may be employed, change being made as regards

the details described,

provided the features stated in
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any of the following claims or the equivalent of such
be employed.

I therefore particularly pmnt out and distinctly claim
as my invention:

1. In single cycle control means for forging presses
and the like of the type having fluid pressure operated
clutch and brake means, a cam turning with the press
drive means, normally closed valve means adapted to be
regulated by said cam to control de-energization of said
clutch and energization of said brake to stop the cycle,
fluid pressure means adapted to open said valve means, a
fluid pressure line leading to said fluid pressure means
including therein a manually operated valve adapted when
opened to admit flurd pressure to said line and when
closed to vent said line and fluid pressure means, where-

upon said cam becomes effective as the sole regulatory

means for said first valve means; safety means for en-
suring non-repeat of the press cycle despite continued
open of said manually operated valve comprising a nor-
mally open piston valve interposed in said line inter-
mediate said manually operated valve and said fiuid
pressure means, a branch line leading from said first line
intermediate said manually operated valve and said piston
valve to an end of the piston of said piston valve when
the latter has been shifted to closed position only, effec-
tive to hold said piston thus shifted through fluid pres-
sure admitted by said manually operated valve, said piston
valve in closed position being effective to vent said fluid
pressure means, a third line leading from a fluid pressure
source to such end of said piston, a normally closed valve
in said third line arranged and disposed for brief actua-
tion by movement of the press mechanism to admit fiuid
pressure thus to shift said piston to closed position to
vent said fluid pressure means, and a check valve inter-
posed between such end of said piston and said valve
in said third line effective to prevent return of said piston
valve to normally open position despite venting of said
third line upon return of said normally closed valve

therein to closed position, such return of said piston

therefore being dependent wholly upon closing of said

manually operated valve to vent said branch line.

2. The apparatus of claim 1, in which said check

valve is provided with a small bleed passage to permit

very slow fluid flow therethrough with consequent eventual
return of said piston valve to open posmon when said
third hne has been relieved.

References Cited in the file of this patent
UNITED STATES PATENTS

2,210,886 Dewey e Aug. 13, 1940
2,227,962 Dewey et al, oo Jan. 7, 1941
2,423,482 Chochol o July 8, 1947
2,496,040 Criley e Jan. 31, 1950
2,719,618 Friedman e Oct. 4, 1955
2,734,609 Fritzsch .o Feb. 14, 1956



	Drawings
	Front Page
	Specification
	Claims

