. B, PETSCHE.

‘BLOWING ENGINE.
APPLIOATION FILED JUNE 8, 1906.

012,488. . - Patented Feb. 16, 1909.

{

L o o -L—iiﬂ———hhqﬁ*h—iﬂﬂl
[]
k
"
[
\ .
i
i

1
b

\ !
m e
{ i

ﬂ'l-
|
|

Y

!

-
A
p .

l.l...
I

S

% ]
i L] J ¥

e
| : :‘ b

- e aw w-is

c

[P PR S S R R S e—— |
ry -'\ ) ~
oy 1

....-.-i £y

Hillk

Q
\ _

I

T e ey ey W N W W

1

QA
K
L3
’\l
N
)
Y
N
Q
K

/ i e
’-'!..'.'." =a ' s 1 r ""'-._."
| ; RN ——
| '\\
i e = . \- [ ]
" Fi / M‘ i1
a o, WL Y v b
i , ’ B ] ‘l
i " \ o W
_ I L { AL L4 6
I r —-— L | e L]
) ! \ y o
1 I 1 % ™ —-— Fa .f I
\ L - / !
l‘ ke
] ‘n\ '.ﬂ" 4
i | -
i “ o s
ey -
—————— - HH""‘L—.L—*‘-‘- ‘:
e \ -__-.-.'-l'
\
\\ /
b

Tally ey e ey

WITNESSES : - - . N INVENTOR

-+

Py . | BY |
A ATTORNEY.

THE NORRIS PETERS CO., WASHINGTON, D. C.



10

15

29

30

30

4()

45

o0

UNITED STATES PATENT OFFICE.
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FOUNDRY AND MACHINE COMPANY, OF PHILADELPHIA, PENNSYLVANIA, A CORPO-
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BLOWING-ENGINE.

No. 912,486.

Specification of Letters Patent.

Patented Feb. 18, 1909,

Apvplication filed June 6, 1906, Serial No. 320,395.

To aill whom 1t may concern:

Be i1t known that I, Gustav B. Perscue,
a subject of the Emperor of Germany, re-
siding in the city and county of Philadel-
phia, in the State of Pennsylvania, have in-
vented a certain new and useful Improve-
ment in Blowing-Engines, of which the fol-
lowing is a true and exact description, refer-
ence being had to the accompanying draw-
ings, which form a part thereof.
- My invention relates to blowlng engines
or compressors of the kind in which the
ports connecting the compressing cylinder

and the recelver are controlled by valves ac-

tuated by auxiliary cylinders and pistons,
the cylinders being connected with the com-
pressing cylinders so that the increasing
pressure in said cylinder 1s transmitted to
the face of the auxiliary piston to move it
in a direction to open the delivery valve, the
return movement of the piston and the clos-
ing of the valve is generally effected by
some positively actuated part of the engine,

such as a cam.

The object of my invention 1s to regulate
the admission of compressed air to the aux-
jiliary cylinder so that the pressure in said
cylinder will only rise high enough to exert
a substantial opening force on the auxihiary
piston at or immediately before the point
where the pressure in the compressing cyl-
inder and receiver are equal. DBy proceed-
ing in this manner 1 avoid any Injurious

strains on the valve or valve actuating mech-

anism, and the leading feature of my inven-
tion consists in placing in the conduit con-

taining the compressing cylinder and auxil-

iary cylinder a normally seated valve ar-
ranged to open under the pressure of air in
the compressing cylinder and held to its seat
by the pressure of air in the recelver so that
the valve will only open where the two pres-
sures acting upon it bear a determined ratio
to each other which 1s less than unity.

ther features of my invention will be
best understood as described in connection
with the drawings in which 1t 1s 1llustrated
and 1n which— o

- Tigure 1, is a side elevation of a portion
of a compressing cylinder showing the valve

actuatine cylinders in section and such of

the connections therewith as are necessary

 tion. Fig. 2, 1s a sectional view of one of

the valve casings H, taken as on the section

line 2—2 of Fig. 3, and Kig. 3 1s a sectional

view of the same valve casing taken on the
Iine —3 of Ig. 2.

A, indicates the compressing cylinder; A’,
the compressing piston; B, B, the receivers

at the ends of the cylinder; C, indicates the

oridiron delivery valves controlling the
ports at the delivery end of the receiver.

C’, is the valve stem which is connected
to the piston D, having, as shown, a second
piston extension D', connected with 1t; a
cam roller D?, being secured to the double
piston between its two heads. The pistons,
which are double headed pistons D, D7,
move in a double headed cylinder I, I,
having lateral bearings i, on which moves
a cam I, arranged to contact with the cam
roller D2, as indicated. The cams If, i, are
shown connected by a rod K7, which are ac-
tuated by proper mechanism connected with
the end I™.

G, G, are conduits connecting the com-
pressing cylinder A, with the cylinder ends
E, E, as shown, and in this conduit are sit-
uated the valve casings H I, the construc-
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tion of which i1s shown n Ifigs. 2 and 3.

The casings are provided with a partition K

which supports two valve seats, one indi-
cated at L. and the other at M. A movable

head N, of the casing is formed with a cyl-

inder N’, opening downward and connected
at its upper end through the opening NZ,
with a pipe I, see Fi1g. 1, connecting 1n turn
with the receiver D, of the engine.

O, indicates a removable head in the lower

90

part of the casing H. P, the main valve nor-

mally seated on the seat L, and arranged to
be acted up and held to its seat through a
piston P/, which may conveniently be formed
integral with it as shown, and which works
in the cylinder E. A light spring Q should
be provided to hold the valve to its seat.

R, i1s a valve normally seated on the seat
M and held lightly to its seat by a spring K.
Tt will be understood that the normal flow
of compressed air from the compressing cyl-
inder to the auxiliary cylinder is from the
side J, to the side J’, of the casing. As-
suming the compressing piston to be moving
toward the left in Fig. 1, the valve (, at the

for the understanding of my present inven- | left hand end of the cylinder 1s closed and

95
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“tion of the cylinder end E’, and

g .

the valve P, held firmly to its seat by the
pressure from the receiver B, connecting
through the pipe I, with the cylinder Q, and
acting on the piston P’. As the compressing
piston moves toward the left the cam I, is
withdrawn from contact with the roll D2,
and the pressure accumulating in the com-
pressing cylinder is transmitted to the under
side of the valve P, the valve, however, re-
maining seated until this pressure has
reached a determined ratio to the pressure in
the receiver at which point the valve P, will
open and admit the compressed air to the
auxiliary cylinder X, where, acting on the
piston D, it effects a rapid opening of the
valve C. Thevalve P and piston extension P
torm 1n effect a differential piston of which
the area at the bottom end of the piston, ex-
posed to the pressure of the side J of the cas-
g H 1s substantially greater than the area
of the end of the piston working in the cylin-

der N*. As the spring Q is a light spi'ing,-
the valve P opens consequently when the

ratio of the pressure in the chamber J of

the casing H to the pressure in the cylinder

N* is appreciably less than unity. By pro-
ceecing 1n this manner, it is possible to pre-

‘vent a rise in pressure in the valve actuating

cylinder X to a valve large enough to exert
a strong opening force on the piston D until
the 1nstant, or but very slightly before the
mstant when the delivery valve should
open, while, on the other hand, the valve

P opens early enough in the stroke of the

compressing piston to give time for air to
pass Into the cylinder E and build up the

pressure therein at the proper instant o the

point necessary to open the heavy delivery

valve. | | -
It will be understood by those skilled in

the art that the ratio between the pressure

in chamber J and cylinder N* at which the

valve P should open, will depend to some

‘extent on the speed at which the engine is

run. The light spring Q 1is therefore so
chosen for any particular condition of use
as to insure that the valve P will open when
the pressure in the seat J of the casing H

~118es to a ratio with the pressure in the cyl-

inder N*, which is proper under the circum-

stances. As soon as the compressing piston

has crossed and uncovered the opening of
the conduit G, into the cylinder the pressure
behind the piston of course falls to atmos-
pheric or less than atmospheric pressure
and the compressed air in the cylinder E,
can then escape back into the cylinder by
raising the valve R, from its seat, and thus
enables the valve C, to be closed by the ac-
tion of the cam F, without undue compres-
sion of the air in the cylinder E. The func-

nd piston head
D’, is simply to serve as a cushioning device
In the opening of the delivery valves, the

construction belng described in former |

1
[

912,486

invention. | .

| patents _and 'formingqné part of iliy.“presént' -

Having now described my invention, what

1 claim as new and desire to secure by Let-
1. The combination in a blowing engine

ters Patent 1s:

having a compressing cylinder, a receiver, a -

delivery valve opening and closing communi-
cation between said cylinder and receiver,an

actuating piston and cylinder for the delivery

valve, a conduit connecting the valve actu-
ating and compressing cylinders, and means -

responsive to the pressure in the receiver and

compressing cylinder for preventing air from

passing through said conduit to the valve

80

actuating cylinder to open the delivery valve .
except when the ratio of the pressure in the

compressing cylinder to the pressure in the

recelver rises to a predetermined value which

1s appreciably less than unity. |
2. The combination in a blowing engine

-89

having a compressing cylinder, a receiver, a

delivery valve opening and closing communi-
cation between said cylinder and receiver, an

actuating piston and cylinder for the deliver

valve, a conduit connecting the valve actu-

90

ating and compressing cylinder, means re- =
sponsive to the pressure in the receiver and =

compressing cylinder for preventing air from

‘passing through said conduit to the valve

actuating cylinder to open the delivery valve
except when the ratio of the pressure i

compressing cylinder to the pressure in the
recelver rises to a predetermined value which
1s appreciably less than unity, and means

05

in the .

100

acting independently of the receiver pressure

for permitting air to flow through said con- -

dutt from the valve actuating cylinder to

the compressing cylinder. =~ =
5. In a blowing engine having a receiver,

a gridiron delivery valve opening thereto

105

and a valve actuating cylinder connected to

the compressing cylinders as described, a

normally seated valve situated in the conduit
leading from the compressing cylinder to

| 110

the valve actuating cylinder, said valve hav-
g a surface acted on by the pressure of the

alr in the compressing cylinder in a direction

tending to open said valve, and means for

holding the valve to its seat comprising a

115

piston surface smaller than the first men- .

tioned surface and acted on by the pressure
of the receiver. | _ R
4. In a blowing engine having a receiver,
a gridiron delivery valve opening thereto
-and a valve actuating cylinder connected to

120

the compressing cylinders as described, a
normally seated valve situated in the conduit

leading from the compressing cylinder to the

valve actuating cylinder, said valve having

125

a surface acted upon in a direction to open
the valve by the pressure of the air in the
compressing cylinder, means for holding the -

valve to its seat comprising a piston surface
smaller than the first mentioned surface

130 )
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acted on by the pressure in the receiver and

means for permitting the escape of air from

the actuating cylinder during the closing of
the delivery valve. -

d. In a blowing engine having a receiver,
a delivery valve opening thereto, and a valve
actuating cylinder connected to the com-
pressing cylinder as described, a conduit

leading from the compressing cylinder to

the valve actuating cylinder, and means

- regulating the flow of air from the com-

pressing cylinder to the valve actuating
cylinder through said conduit, sald means
comprising a differential piston having its
larger end acted on in the direction to open
the conduit by the pressure in the compress-

ing cylinder, and its smaller end acted on in

‘the direction to close the conduit by the pres-

sure of the receiver, and a light spring also

3

acting on said piston in a direction to close
said conduit.

6. In a blowing engine having a receiver,
a delivery valve opening thereto and a valve
actuating cylinder connected to the com-
pressing cylinders as described, a valve casing
H, situated in the conduit connecting the
compressing cylinder and valve actuating
cylinder, said casing having a main seat L,
and supplemental seat M, and a cylinder N”,
In_combination with a conduit connecting
cylinder N” with the receiver, a piston work-
ing 1n cylinder N/, a valve P, acted on by
said piston and normally closing seat 1., and
a normally seated valve R, closing seat M.

| GUSTAV B. PETSCHE.

Witnesses: - _
ArxoLp Katz,
S. STEWART.
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