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To all whomy it may coneer:
Be it known that we, ROBERT FORSYTH and
Joux A. PoTTER, citizens of the United States,
residing at Chicago, in the county of Cook and
Qtate of Tllinois, have invenfed certain new
and useful Improvements in Valve Mechanism
for Blowing-Engines, Pamps, and Similar Ap-
paratus, of which the following is hereby de-
clared to be afull, clear, and exact deseription,
reference beinghadtothe accompanying draw-
ings, forming part of this specification. |
In the construction of blowing-engines as
heretofore commonly practiced it has been
customary to provide each of the heads of the
compression-cylinder with two distinct sets of
alves, one set opening inward to admit alr
to the compression-cylinder and the other set
opening outward to permit the passage of the
air from the eylinder into an air-chamber
formed in the cylinder-head and communicat-

ing with the eduaction-pipe that leads there- |

from to a suitable receiver. This construc-

tion has been found objectionable in practice

for the reason that the employment of distinet
valve mechanisms for controlling separately.
the admission and discharge of the air to and
from the compression-cylinder, and arranged
at a distance from each other, prevented the
use of air-ports in the eylinder-head in sufh-
cient number to secure the most effective oper-
ation of the engine, and for the further reason
that these separate valve mechanisms entail
considerable expense in manufacture and ne-

cessitate o form of eylinder-head very difficult |
of eonstruction. Moreover, in the use of the |

old form of blowing-engine it has been found
that the valves employed to control the ad-
mission of air from the compression-cylinder
into the chambers of the eylinder-head become
heated to such extent as to injure them, and
owing to their peculiar location it was dif-
ficult or impossible to provide means for prop-
erly cooling them. |

Our present invention has for its object to
provide an improved construction of valve
mechanism forthe cylindersofblowing-engines
and similar apparatus, and to provide an 1m-
proved construction of cylinder-head for use
in connection with such valve mechanism;and
tothisend ourinvention consists, primarily, in
a two-way - valve mechanism comprising a
casing or eylinder through which the air may

| pass into the compression-cylinder, and hav-
ing a valve for obstructing the flow of air

| through said casing, and comprising, also, a 53
discharge-valve for controlling the flow of the
air from the compression-cylinder into the
chamber formed in the eylinder-head. Inthis
connection our invention further consists in
certain details of construction of the valve 6o
mechanism,hereinafter described,and particu-
larly pointed out in the claims at the end of
this specification.

Our invention also consists in the improved
construction of eylinder-head for use in con- 65
nection with a two-way valve, which construc-
tion will be hereinafter described, and par-
ticularly defined in the claims at the end of
this specification. | | |

Figure 1 is a view in central horizontal see- 7o
' tion through the compression-cylinder and the
air-chambers ab its ends, certain of the valve
mechanisms in the ends of said cylinder being
' shown in longitudinal section and others be-

' ing shown in side elevation. Fig.2 1s a view 75
in cross-section through one of the air-cham-
 bers at the end of the compression-cylinder.
Fig. 8 is a view in central longitudinal section
ghrough one of the air-chambers at the end of
the eylinder, the valve mechanisms being re- 8o
moved therefrom. Fig. 4 is an enlarged de-
tail view in longitudinal section of one of the

- valve mechanisms. Fig. 518 a view 11 €ross:
section on line x z of Fig. 4. TFig. 6 is a view
in cross-section on line y ¥ of Kig. 4. &5

A designates the eompression-cylinder of a
blowing-engine, within which works the pis-
ton B, the rod B’ of which extends through
one of the heads of the cylinder, and 18 reciyp-
rocated by the usunal mechanism employed for go
this purpose. To each end of the cylinder A
is bolted, as shown at ¢, an air-chamber, C,
these two chambers being preferably set ec-

centrically upon the ends of the compression-
cylinder, for a purpose to be presently ex- g3
plained. Hach chamber C consists of the dou-
ble heads or plates C'and C’and the side wall

or rim, C° which connects the heads; and at
suitable points between the heads U and C,
and preferably cast integral therewith, are the 100
‘brace-ribs ¢, ¢, and ¢*, which serve to give in-
creased strength to the walls of the chamber.
The chambers C at each end of the compres-

| sion-cylinder are alike in all respects, with the -




exception that the chamber at the inner end

of the cylinder is provided with the central
bearing, through which will pass the rod B’ of

- the piston, and from the periphery of each of

10

15

20

25

- slightly larger diameter than the perforations

30

35

40Q

43

50

33

05

the chambers C are extended the eduction or
discharge pipes (¢ from which will lead the
pipes D, that deliver the compressed air to a
suitable receiver. Each of the plates ¢ and
C? of the chambers C is provided with a num-
ber of perforations, ¢’ and ¢, the perforations
of the two plates being coineident, and the per-
forations ¢® of the outer plates being of suffi-
cient size to receive the casings of the two-way
valves, which arescrew-threaded to engage the
corresponding threads of the perforations.
The two-way-valve mechanisms are alike in.
all respects, and the casing of each is prefer-
ably formed of the upper and lower parts, E
and E, of cylindrical shape, the upper part,
E, of the casing being of somewhat larger di-
ameter than the lower part, E/, and formed
with an interior shoulder, ¢, against which the
inper end of the lower part of the casing,
will bear. The lower part of the casing, E/, of
the valve mechanism is by preference pro-
vided with a base or seat, E* having slots or
perforations E° formed therein, and this slot-
ted or perforated base E* of the casing is of

c¢*of the plate C, whereon the base E? will rest,
and the plates C? will be furnished with the
annular ribs ¢® adjacent to the perforations ¢,
1n order to more securely hold the perforated
base of the several valve-casings in position.

Upon the interior of the upper portion, E,
of the valve-casing is formed the bracket or
spider frame I, and upon the interior of the
lower portion, I, of the casing is formed a
bracket or spider frame, G, and through the
hubs of these brackefs F and G is held in a
manneriree to slide the stem H of the valveI,
which normally obstructs the casing by clos-
ing the inner mouth thereof. . Upon the outer
end of the stem H of the valve I is carried a
coll compression-spring, K, the ends of this
spring being held between the cup-shaped
socket formed upon the hub of the bracket F
and the cup-shaped bearing-plate K’, which
encircles the end of the stem H and is held

1n position therecon by means of the nut or

washer k.

The lower portion, K, of the casing is en-
circled by the annular valve L, which bears
upon the upper face of the base E? of the cas-
ing and normally covers the slots or perfora-
tions I&’ thereof, and above this annular valve
L, and also encircling the lower portion, E/, of
the casing,is also placed a coiled compression-
spring, M, which serves to force the annular
valve L agalnst the base E? the ends of this

spring M being retained within an annular

seat, m, formed in the upper side of the valve
L, and within a similar seat, ¢, formed at the
inner end of the part K of the casing. The
purposein thus forming the casing ofthe valve
mechanism 1in two parts is to more readily
permit the annular valve and its compression-

-
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spring to be placed - in position above the
slotted base I of the casing; and it will be ob-
served that the perforations through the outer 70
plate, C', are of larger diameter than those of
the inner plates, C°, in order to permit the -
valve mechanism to bereadily inserted in po-
sition and to afford a firm support for the base
Y’ of the casing. By providing the casing of 75
the valve mechanism with screw - threads
adapted to engage with the correspondingly-
threaded perforations of the plates C/, the valve
mechanism will be thereby held within the
outer plate with its base E’ bearing firmly 8o
against the inner plate,C*,and this,too, without
the necessity of employing other means of at-
tachrmaent. In case it should be desiredto form -
the seat of theannular valve Liupon the inner
plate, C°, of the cylinder-head, suitable slots or 85
ports might be cut through the plate C* adja-
t cent each of the perforations ¢* thereof and be-
neath the annular valve, and where such con-
struction is followed the base or seat F? of the
casing need not be formed as part of the valve- go
casing, as the perforated part of the plate ¢* ~
will to this extent serve as the equivalent of
the base E* when the valve is in position for
use. By reference to Figs. 1, 2, and 3 of the
drawings it will be seen that the perforations gz
in the plates or heads ¢’ and C? of the com-
pression-cylinder are formed above the cylin-
der, and asthe headsare seteccentrically upon
the cylinder that portion of each.chamber ¢
nearest the eduction-pipe isleft unobstructed, roo
so that the discharge of the air from the cham-
ber 1s accomplished much more freely than
would be possibleif the chambers were of the
same diameter as the compression-cylinder
and set concentrically therewith. 10§
From the foregoing construction it will be
seen that asthe piston Bismoved in the direc-
tion of the arrow, Fig. 1, the induction-valves
I, which normally obstruct the casings of each

| of the valve mechanisms at the outer end of 110

the compression - eylinder, will be opened.
agalnst the action of the coiled springs K upon

the stems of such valves, and air will be ad-
mitted into the compression-cylinder untilthe -
stroke of the piston B is reversed, when the 115
springs K will draw the valves I to their
seats and obstruct the further flow of air
through the casings. As the piston makesits
reverse Stroke the eduction-valves I, will be
forced backward and the compressed air will o0
be caused to pass through the perforations ¢

of the plate or head C* and through the ports

E’ of the base 1 of the valve mechanisms, and
will pass into the chamber C, and thenece into
the discharge-pipes C* and D to the receiver. 12 5
It is obvious that as the piston recedes from.
each of the chambers C the springs M, which -
encircle the valve-casings, will force the annu-

| lar valves L against their bases or seats B and

thus cause the valves L to obstruet the ports 130
leading from the compression -eylinder into
the chambers. As the volume of cold air flows
through the valve-casings into the compres- -

| sion-cylinder at each stroke of the piston, all
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danger of the heating of the casingsand of the |

annular valves L incident to the passage of
the air from the compression-cylinder to the
chambers will be avoided. Kach end of the
compression - eylinder being similarly con-

structed, the operation of the valve mechan- |

isms at the inner end of the eylinder will be
the same as that above deseribed.
Having thus described our invention, what

we claim as new, and desire to secure by Let-

ters Patent, 1s— |
1. A two-way-valvée mechanism consisting
of a casing for the inlet-valve, a valve for ob-

structing said casing, a base for said casing,

ts P

erforated externally thereto, and a valve for
controlling the flow through the perforated
base, substantially as desecribed. ,

9. A two-way-valve mechanism comprising
the combination of a casing, a spring-seated
valve for obstructing said easing, an annular
spring-seated valve encireling said casing, and
a, perforated base or seabt for said valve, sub-
stantially as deseribed.

3. A two-way-valve mechanism comprising
the combination of a ecasing provided with
brackets, a valye for obstructing said casing,
having a stem passing through said brackets,
a spring encircling said valve-stem, an annu-
lar valve encireling said easing, a perforated

base or seat for said annular valve, and a |
spring encircling the casing and bearing upon:

the annular valve, substantially as described.

4. A two-way-valve mechanism comprising
the combination of acasing formed of the sepa-
rate parts B and ¥, a valve for obstructing
said easing, an annular valve encireling said
casing, a perforated base or seat for said valve,

B Err

i

and a spring encircling said casing and bear-

ing upon the annular valve, substantially as |

described. |
5. The combination, with the compression-

eylinder, of the perforated double heads or
plates forming a chamber, a suitable dis-
charge-pipe leading from said chamber, and a
two-way-valve mechanism comprising a casing
extending between the two heads, and having
its ends fitted to the perforations thereof, a
valve for obstructing said casing, a discharge-

- passage leading from the compression-eylinder

to the chamber formed by the double heads,
and a valve for obstructing said passage, sub-
stantially as deseribed.

6. The combination, with the compression-

cylinder, of the perforated double heads or

plates forming an air-chamber, the periora-
tions of one of said plates being serew-threaded,
and valve mechanism comprising an exteri-
orly-screw-threaded casing, a valve for ob-
structing said casing, a perforated base for said
casing, and a valve for controlling the flow
throngh said perforated base, substantially as
deseribed. . '

In testimony whereof we have hercunto set
our hands.

ROBERT FORSYTH.
JOUN A. POTTER.

Witnesses to signatnre of R. Forsyth:
"Gro. P. FIsHER, Jr.,
JAMES H. PEIRCE. |
Witnesses to the signature of John A. Pot-
ter: ' |
CHAS. . BALDWIN,
T. W. HAMMOND.

40

45

50

55

6o




	Drawings
	Front Page
	Specification
	Claims

