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1o all whom it may concern:

Be 1t known that I, Hugo HaMxeNs, of
Homestead, Allegheny county, Pennsylva-
nia, have invented a new and useful Blow-
ing-Engine Valve, of which the following is a
full, clear, and exact description, reference
being had to the accompanying drawings,
forming part of this specification, in which—

Figure 1 is a horizontal section on the line
I—1I of Fig. 2; Fig. 2 is a side elevation of the
blowing engine cylinder; Fig. 3 is a section on

the hine ILI-—IITof Fig.2; Fip. 4 isa plan view

of the cylinder head and valves: and Figs. 5
and 6 are detall views showing an adjustable
roller to vary the point of positive opening.

My invention relates to the valves of blow-
INg engines or compressors, and more par-
ticularly to the outlet valves, though the in-
vention in some features may be applied to
any pneumatic control valve actuated by
pressure. '

In blowing engines and compressors, the
inlet valves may be, and usually are, oper-
ated at fixed pointsin the travel of the piston.
The outlet valves, on the contrary, should be
opened at times bearing a certain relation to
the pressure. For this reason, air cylinders
have been connected to the outlet valves,
these being operated by pressure, usually
taken from the cylinder and operating to
move the valve in opening or closing it, or
both. It is especially necessary that the

-outlet valve should be opened automatically

in proportion to the pressure rather than at a
fixed point, while its point of closing may be
fixed in relation to the position of the piston.

Where an automatic pressure device is
used to actuate the outlet valve of a blowing
engine, serious and costly accidents have
occurred by reason of the pressure device
failing to actuate the outlet valve. In case

‘the outlet valve is closed, and the piston is

moving toward it, if the valve is not opened
some part must of course give way under the

pressure of the air pocketed ahead of the

rapidly moving piston. This is. especlally
the case at high speeds where the snifting

valves are unable to take care of the pressure.

If, on the other hand, the outlet valve is not
closed at the proper time, the inlet valve at
the same end will open and the air under
pressure will flow back from the reservoir and
out through the inlet valve.

My invention is designed to overcome these
ficulties and provide for automatically

| der 9.

‘valve, an accident occurs. My

actuating a blowing engine valve while at the
same time positively insuring the movement
of the valve in case the pressure device fails
to operate it. |

T'o this end, the invention consists in com-

bining with a pressure device for actuating

the valve, a positive mechanical connection
which will move the valve at a fixed point in
the travel of the piston. When applied to
the inlet valve, this positive connection will
preferably move the valve after the time
when it would have been opened by the
a,litomatic pressure device if operating prop-
erly. -
Referring now to the form of the drawings,
I show the invention applied to a horizontal
blowing engine having the valves in its
heads. The inlet valve 2 is arranged in each
head on one side of the line of the piston rod
3, while the outlet valve 4 ig stmilarly ar-
ranged on the other side of the piston rod.
The heads are arranged as gratings beneath
these valves in the usual manner, and the
valves may move between suitable upper and
lower guides in their reciprocating move-
ments. ‘The outlet valve is preferably pro-
vided with a backing 5 which allows a slight
play of the valve between its seal and this
backing, which is preferably adjustably sup-
ported through the cap 6 of the wind-box.
Kach outlet valve is provided at one end
with a piston rod 7 extending through a stuff-
ing box in the wind-box, and secured to the
piston 8 of a single-acting pneumatic cylin-
This cylinder receives air at one end
through the pipe 10 which is tapped into the
side of a cylinder, and is preferably provided

with an adjustable check-valve 11 to regu-

late the back flow from the cylinder 9 after
the main piston 12 has reached the end of its
stroke and passed the port of the pipe 10. -

~ The parts above described are old in the
art, and possess the disadvantage above men-
tioned; namely, that if for any reason the
pneumatic cylinder does not open the outlet
Improvement
consists in adding to this valve a positive
connection which will mechanically open the
valve in case it has not been opened at the
proper time by the pressure device consisting
of the pneumatic cylinder. For this mechan-
ical connection I preferably employ a rod 13
extending from the opposite end of the out-
let valve and through a packing box 14 in the

| end wall of the wind-box. This rod is plvot-
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ally connected at its outer end with a bell- |

crank lever 14/, one arm of which 1s provided
with a roller 15 while the other arm 1s pro-
vided with a roller 16. These rollers are

arranged to be alternately in the path of the
cam 17 on a reciprocating slide 18 which thus

acts to positively close the outlet valve.

In the operation of the engine, as the pis-
ton starts from the end of its stroke and be-
oins to move toward one of the heads, the
valves in such head are closed and the pres-
sure rises.
piston reaches the wind-box pressure, it will
have slightly forced back the outlet valve so
that the pressure in the pneumatic cylinder
0 will open such valve. If this action takes
place in the proper manner, the cam 17 will

~ have passed beyond the roller 16 in its re-
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tracted position and will then pass the roller
15 without actuating it, since the valve will
have been opened, as shown in Fig. 1. If, on
the other hand, the pneumatic cylinder has

failed to open the outlet valve, the cam 17
will strike the roller 15 and positively force
‘the valve open. This action will take place at

a predetermined point in the stroke of the
piston, which is later in the stroke than the
point at which the valve should have opened
when operated by the pressure device. After
the piston passes the port or pipe 10, the air
will exhaust back into the main cylinder

~ from the small c¢ylinder 9, and on the return

SO

 stroke of the
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stroke of the piston the cam 15 will have act-
ed upon the roller 16 and thus positively
close the outlet valve at a fixed point 1n the
piston. It will, therefore, be
seen that while I obtain the advantages of
automatically opening the outlet valve at a
time which is determined by the pressure; at
the same time I insure the positive opening
of the valve in case the automatic opening
should not take place for any reason. The
closing of the valve is carried out positively
and at a fixed point with the mechanism

- shown, though the pressure device and posi-

tive device may both be employed for closing
the valve, if desired.

I have shown the inlet valves 2 as mounted
at the inside of the cylinder heads and actu-
ated by rods 19 extending to bell-crank levers
20 having the two arms provided with rollers
21 and 22 actuated by cam 23 on the re-
ciprocating slide 24 actuated from the ec-
centric or other moving part of the engine.

In order to adapt my system for different
pressures to be carried so that the engine

“may be adjusted to properly operate the

. 60

69

valve for higher or lower pressures, 1 prei-
erably employ adjusting mechanism by
which the point in the travel of the piston

at which the valve is positively opened may

be varied. This may be done either by
making the cam adjustable on the rod or by

adjusting the roller on the lever connected
to the valve. '

while the slide 25 1s

When the pressure in front of the

position, I may _
| having the screws 30, which engage screw-

894,381

In Figs. 5 and 6 I show the latter and pre-
ferred form. In this case the roller 15 1s
mounted on a slide 25. The lever arm 14"
may consist of two parallel arm portions
provided with recesses
receiving these two portions of the arm as
shown in Fig. 5. The slide may be adjusted
by-a screw 26, having a screw-threaded por-
tion engaging a screw-threaded hole 1n the
slide-block. This screw 26 is shown as ex-
tending through an end bar 27 on the lever
arm and having a squared head 28 to turn
and adjust 1t. | o

In order to clamp the slide in its adjusted
provide the top cross-bar 29 gg
threaded holes in the three parts of the
slide-block. By loosening the screws 30 and
then turning the head 28 of the screw 26, the
roller 15" may be adjusted to any desired po-
sition in the length of the arm. 1t will then
be clamped by turning down the screws 30.
 The advantages of my invention will be
apparent to those skilled in the art, since the
advantages of automatic pressure actuating

90
of the valve are obtained while the dangers

of such systems are done away with. ~An-

other advantage results from connecting op-
posite ends of the valve to actuating devices,
thereby making a symmetrical construction
and simplifying the actuating connections.

The rods 13 being of substantially equal
diameter, effect a perfectly steady and bal-
anced action of the valves, which is of great
imr%ortance in their practical operation.

'he double-actuating feature may be ap-
plied to any blowing engime or compressor
valves,—and by the words ‘‘blowing en-
oine” in my claims I intend to cover any
compressor irrespective of size or construc- 105
tion. .

Many other changes may be made in the
form and arrangement of the valves and actu-
ating devices both as to the positive actu-
ating and the pressure actuating, without 110
departing from my invention. | o

I claim:— '

1. In a blowing engine valve, a fluid pres-
sure device arranged to automatically move

99

100

‘the valve in one direction, and a mechanical 115

connection for said valve arranged to posi-
tively move it in the same direction; sub-
stantially as described. ,

2. In a blowing engine, an outlet valve, a
pneumatic oylinger arranged to move the 120
valve in at least one direction, and a me-
chanical connection arranged to move the
valve in the same direction at a fixed point
in the stroke of the piston; substantially as
described. . _ _

3. In a blowing engine, a gridiron valve, a
pneumatic cylinder connected to the main
cylinder and arranged to open said valve,
and a mechanical connection arranged to

125

| positively open the valve when 1t 1s not actu- 130
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ated by the Eneumatic cylinder; substan-

tially as described.

4. In a blowing engine, inlet and outlet
valves, mechanical connections arranged to
positively move both of said valves, and a
fiurd pressure device arranged to open the
outlet valve; substantially as described.

5. In a blowing engine, inlet and outlet
valves, mechanical connections arranged to
positively move both of said valves, and a
Hluid pressure device arranged to open the
outlet valve, said pressure device being con-
nected to the main cylinder to receive its
pressure therefrom; substantially as de-
scribed.

6. In a blowing engine, a reciprocating

element having connections arranged 1o

positively open and close the inlet valves,
another reciprocating element having con-
nections arranged to positively open and
close the outlet valve, and fluid pressure de-
vices arranged to positively open the outlet
valves at times determined by the pressure
in the cylinder; substantially as described.

/7. In a blowing engine valve, a fluid pres-
sure actuating device having positive con-

‘nection therewith, and a mechanical actuat-

ing device arranged to bear upon a portion
of the valve or its parts and move the valvein
the same direction as it is moved by the pres-
sure device whenever the pressure device

fails to actuate the valve: substantially as
described. - | |

‘8. In a blowing engine valve, a fluid pres-
sure actuating device having positive con-
nection therewith, and a mechanical actuat-

ing device having a cam arranged to bear
upon a portion of the valve or its parts and
move the valve in the same direction as it is
moved by the pressure device whenever the
pressure device fails to actuate the valve:
substantially as described. .

9. In a blowing engine valve, a fluid pres-
sure device having actuating conneétions
therewith, a mechanical actuating device
arranged to bear upon a portion of the valve
or its parts and moving the valve in the
same direction as it is moved by the pres-
sure device, and an adjusting device ar-
ranged to vary the point of opening said
valve; substantially as described.

10: Ina blowing engine valve, a fluid pres-
sure (device arranged to automatically move
the yalve in one direction, a mechanical con-
nection for said valve arranged to positively
move 1t in the same direction, and adjusting
mechanism for changing the point at which
the valve is positively moved; substan-
tially as described.
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In testimony whereof, I have hereunto o -

set my hand.

HUGO HAMKENS.

Witnesses:
C. . BYrNEs,
H. M. Corwin. .



	Drawings
	Front Page
	Specification
	Claims

