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UNITED STATES PATENT OFFICE
2,494,396
‘AIR VALVE ‘WITH ADJUSTABLE
SHUTOFF CONTROL
:Frederick M. Littell, Detroit, :Mich., assignor.to

.F..J. Littell. Mac¢hine Company, Chicago,:1ll.,-a
corperation of Illinois

‘Application May: 31, 1946, Seridl:No.-673,554

2 Claims.

“The invention relates-to valves, particularly.air
zblast .valves. of-the special type as-shown;in:Pat-
-ents Nos.:2,080,724: and. 2,302,242 -and has.for an
:0bject -to .provide .improved -valve -structure -for

delivering a controlled air blast for .removing .

sworkpieces:and waste material:from the working
surface-of ;punch ;presses-or similar-machines.

Another.object-of the invention resides in the
.provisien -of .air blast wvalves for:purposss as de-
sseribed having;piston.means of the dash pot type
Hdor regulating the closing; of the.valve member-as
-regards-each valve .wherehy-opening:of ‘the valve
.member.is: followed:by-either: a:rapid or.a-delayed
-clesing, depending ontthe:adjustment-of -the pis-
don.means. ’

Another object -of :the .invention.resides -in :the
provision. of-delayed action air.blast valves which
will .emplay -piston -and .cylinder strueture -for
regulating the. closing-action of the-valve:member
of -each valve and which may be adjusted.over.a
"wide range fo suit all requirements agregards
:such ‘valves. :

‘With-these;and.other-objects in-view the inven-
tion may-consist of .certain . novel features-of con-
-struction.and operation :as-will:\be more fully de-
:seribed . and -particularly pointed out in.the speci-
flcation,-drawings.and.claims appended hereto.

In the drawings which .illustrate -an embodi-
Jent of the invention and wherein like-reference
-characters are.used to designate like parts—

JFigure 1 is a:side elevational -view -of -a punch
-press showing:a typical installation of the inven-
Hon with an-air:blast valve supported-by -a side
frame member and an air nozzle supported by
the bed plate;

Figure 2 is alongitudinal sectional view taken
substantially through the .center.of the air-valve
©of the invention and showing structural details
of the same; _

Figure 3 is a-top plan view of the walve strue-
ture shown in Figure 2; :

TFigure 4 is a bottom .plan view
Sstructure; and o

Figure 5 is a transverse sectional view taken
along line §—5 of Figure 2 and Jlooking in ‘the
divection of fhe arrows.

The installation of the invention is adapted for
attachment to a punch press {9, as shown in
Figure 1, and includes an air nozzle connecting
with an air valve for supplying a blast of air te
the die il or other work-supporting surface for
removing the workpiece from the press. The air
valve of the invention is provided with operating
Ineans to be presently described adapted for in-

of the valve
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2 which is integral -with the valve stem 390.

(Cl. 251—134)

s rotated-during-operation.of the press rand.ac-

~eordingly the air-valve:is-actuated at:the-endof
~each ' press - operation -to. supply :an air -blast 2of

-controlled-duration: to.thus remove:the: workpieee

:Arom the press and which -also-maintains the die
relean . for: the next punching.operation.

:Referring to.Figure 2 of-the drawings,.the im-
rproved valve:structure.of-the invention essentially
-consists-of a-body portion of :suitable.-metal such
-as:brass-orithe like, designated.in its-entivety by
#14. - The rear-endrof the body:portion {4 is pro-
vided-with a tubular .part :15-by means.of which
:the -body rmember is -gripped -and -supported .in
sadjusted position-en:the-pumnch press:inoperative
associated -relation .with :eam 2. 'The .forward

end of the bodyportion {4-is formed-witha cyline
-der:part :16 which is<cored :for .receiving -a -piston
-comprising.an element.of the-dash pot:means.pre-
-viously referred 0. The .extreme forward
end -of :the -body member 4 is provided with an
-extension or.ear 41,:the.same having pivotally se-
.cured -thereto “the -operating lever -of the present
valve structure .and -which operating -lever is .di-

rectly actuated by ecam 12.0f the punch.press.

-~ Referring -again o the cylindrical portion 15,
“the same :is tubular in -shape, -having a -central
schamber {8 extending longitudinally of the -por-
dion:and which chamber is.provided:at the rear
with -the pipe:coupling .20 by .means of which the
wair-inlet pipe 21 :s suitably attached to-the body
:portion {4 and in communicating relation with
‘the-said .chamber -18. The end -of chamber I8
.opposite.pipe coupling 20 is provided with a valve
-seat 22. A passage23 leads:from the valve seat in

5 :a transversely .extending bore 24 formed inter-

‘nslly of the body portion 14. The said body por-
dion is threaded:at-opposite ends-of ‘the bore 24,
ithe upper threaded-end receiving the pipe plug.25
-and the lower threaded end receiving the pipe
.coupling 26 by means-of which the air delivery
pipe 27 is secured to the body .member .in com-
‘municating relation with the bore. B

The valve opening, ddefined by the valve seat
22, is normally .closed by the valve member 28
The
stem 28 -extends through bore 24 -and through

- the cylinder part 4§ of the valve body 4 to pro-

50

termittent actuation by a cam such as 12, which 55

Jject from the forward end of the same, as-clearly
shown in Figures 2 and 3. The coil spring -34,
located within chamber {8-and confined between
walve member 23 and the pipe coupling 20 yield-
ingly maintains the valve member against its seat
22, permitting movement, however, of the valve
member against the fension of the spring to open
the passage 23. When valve member 28 is open
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air under pressure from the inlet pipe 21 is de-
livered to bore 24 and thus to delivery pipe 21.
The forward end of the valve body, from which

projects the valve stem 38, is provided with the -

extension or ear 17 to which is pivotally secured
the actuating lever 32. The lever is suitably
secured to extension 1T as at 33, which is ap-
proximately half-way between the extremities of
the lever. It will be observed that the lever is
approximately of right angular shape, having
one leg extending vertically in front of the valve
body 14 and having its other leg extending hori-
zontally under the forward end of said valve
body. ILever 32 may be considered as cored in-
ternally to provide spaced side members and
within which the extension IT is located. The
roller 34 is also located within the spaced side
members of the lever, the same being journalled
by the pin 35. Roller 34 is positioned in align-
ment with the projecting end of stem 30 and
said roller is adapted to contact stem 38 to re-
ciprocate the stem and thus open valve member
28 upon actuation of the lever member in the
‘proper direction. The lever member 32 also car-
ries at its extreme upper end 2 roller 36 which
is journalled by stud 37. Said roller is adapted
to have contact with cam 12 and as the high
point of said cam engages the roller the lever 32
will be oscillated in a counter-clockwise direc-
tion, Figures 1 and 2, with the result that stem
30 is reciprocated to open valve 28 as described.
In accordance with the invention, the closing of
valve 28 is delayed so that an air blast of the
proper duration will be delivered to the die {1
or other work supporting surface of the press.
This structure will now be described.

The eylinder part 16 of the valve body is cored
to provide a cylinder 38 which opens on the under-
surface of said part. A piston 40 is locafed in
said eylinder for reciprocating movement, which
movement is imparted thereto by the lever mem-
ber 32. The piston 40 is connected to lever mem-
ber 32 by the connecting link 4! pivotally secured
at one end to the piston by means of pin 42 and
at its opposite end to said lever member by pin 43.
The compression end of the piston is provided
with a leather washer 44 and which is effectively
maintained in desired cupped formation by the
metal insert 45, the insert being secured to the
piston by screw 46. The cylinder 38 is provided
with an air inlet passage 47 and an air discharge
passage 48. The air inlet passage 47 is equipped
with a valve element designated 50 which is suit-
ably threaded as'at 51 into cylinder part 16. The
valve element 50 functions as a suction valve to
admit air through passages 52 into the cylinder 38
upon a suction stroke of the piston. The valve
stem 53 carries at its lower end the valve 54 and
which is normally held in closed position against
valve element 58 by means of the coil spring 585.
Said spring is located within a bore formed in the
upper end of valve member 50 and is confined
between said valve element and washer 56 secured
to the end of the stem 58 by screw 57. Valve 54
will open only upon downward movement of pis-
ton 40 since the vacuum created by said downward
movement of the piston is operative to overcome
the tension of spring 55. 'This downward maove-
ment of valve 54 allows air to enter chamber 38
from openings 52. The valve 54 closes since it is
tensioned by spring 55 just as soon as the vacuum
within chamber 38 has been relieved. On the up
stroke of piston 40 the air within chamber 38
will be compressed and forced from the same
through the discharge passage 48. However, said
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discharge passage is provided with the needle
valve screw 58 threaded at 60 to the cylinder part
16 and which may be adjusted fo close off the air
discharge passage 48 to any extent desired. The
air flowing past the needle valve screw 58 is
exhausted to the atmosphere through passage 64.

The air valve of the invention is suitably sup-
ported by the side frame member 62 of a punch
press or the like having the die member {f, as
previously described. The cylindrical portion {5
of the valve body is suitably fastened to the splif
collar member 63 supported by the adjustable ball
socket structure 64 and which is secured to the
side frame member 62. As a result of the ball
socket structure 64 and the collar member 63 the
air blast valve may be adjusted in proper longi-
tudinal position with respect to the cam {2 and
in proper rotative position as regards said cam.
Air under pressure is supplied to the valve by
means of the air inlet pipe 21 and in a controlled
manner the pressure medium is supplied to the
air delivery pipe 27 connecting with the nozzle 65
supported in adjusted position by 66 adjacent the
die |i comprising the work supporting surface of
the press.

During operation of the press the cam 12 is
rotated and upon each revolution thereof the
high point of ecam (2 will effect movement of
lever member 32 in a counter-clockwise direc-
tion as previously explained. This movement
of the lever member will produce reciprocation
‘of stem 30 to open valve member 28, thereby ad-
mitting air under pressure through fthe air de-
livery pipe 27 to nozzle 65. Actuation of lever
member 32, as above described, will also produce
downward movement of piston 48. This down-~
ward movement or suction stroke of the piston
will draw in a supply of air through the vacuum
valve 54 which will immediately close when the
suction within chamber 38 has been relieved.
When the high point of cam 12 has passed beyond
roller 36 the coil spring 3i will become effective
for closing valve member 28. Opposition to this
closing action, however, is offered by the piston
40 which in moving upwardly compresses the air
within chamber 38 and a certain time inferval is
required before all the air from chamber 38 can
escape through the adjustable orifice 48. The
piston 40 in combination with the needle valve
screw 58 functions as dash pot means to delay
return of the valve member 28 to a closed poesi-
tion. By adjustment of the needle valve screw
58 the rate of discharge of the air within chamber
38 can be regulated so that the closing action of
valve member 28 can be controlled to suit oper-
ating conditions for the particular press to
which the valve structure is applied.

The invention is not to be limited to or by
details of construction of the particular embodi-
ment thereof illustrated by the drawings as var-
jous other forms of the device will of course be
apparent to those skilled in the art without de-
parting from the spirit of the inventicn or the
scope of the claims.

What is claimed is:

1. An air blast valve of the .character
described, in combination, a body portion hav-
ing an air passage provided with a valve seat,
a valve for said seat having a stem extending
through the body portion and projecting from
the forward end of the same, resilient means lo-
cated rearwardly of the valve in contact there-
with for maintaining the valve closed, a lever
member pivoted to the forward end of the body
portion and operative to reciprocate the stem to
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cause opening of the valve upon pivotal move-
ment of the lever member in one direction, said
forward end of the body portion providing.a
chamber, a piston within said chamber, means
operatively connecting the piston and said lever
member so that the piston has a suction stroke
upon pivotal movement of the lever to open the
valve and has a compression stroke upon pivotal
movement of the lever for closing the valve, and
other means controlling the admission to and
discharge of air from said chamber, whereby
the pivotal movement of said lever member. is
delayed in a direction to delay losing of the valve.

2. An air blast valve of the character de-
scribed, in combination, a body portion having
an air passage provided with a valve seat, a valve
for said seat having a stem extending through
the body portion and projecting from the for-
ward end of the same, resilient means located
rearwardly of the valve in contact therewith for
maintaining the valve closed, a lever member
pivotally secured intermediate its ends to the
forward end of the body portion, one leg of said
lever member being operative upon pivotal move-
ment of the member in one direction to recipro-
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‘cate the stem to cause opening of the valve, said
forward end of the body portion providing a
chamber, a piston within said chamber, means
operatively connecting the piston and said other
leg of the lever member, whereby the piston has
a suction stroke upon pivotal movement of the
lever member to effect opening of the valve and
@ compression stroke upon pivotal movement of
the lever member for closing the valve, and means
controlling the discharge of the pressure medium
from the chamber upon the compression stroke
of the piston.
FREDERICK M. LITTELL.
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