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10 alt whom tt may conceri:
Beit known that I, GEORGE K. KNOX, a cit1-

-zen of the United States, residing at Chicago,

in the county of Cook and State of Illinois,
have invented certain new and useful Im-
provements in Gas-Compressors, of which the
following is a specification. | |
The present invention relates to a com-

pressor in which the eduction-valve seats di-

reclly against the end of the compression-cyl-
inder so that when raised the whole end of
the cylinder will be open for the eduction of
cgas, the induction - opening being formed
through and induetion-valve seated against
said eduction-valve. |

The object of the said invention is to im-
prove this valve mechanism; and to thisend
it consists in certain features of novelty that
are particularly pointed out in the claimshere-
inafter. |

Of the accompanying drawings, which form
a part of this specification, Figure 1 1s an
axial section of a compressor embodying the
invention. Fig. 2 is a transverse section
thereof on the line 2 2, Fig. 1. [Iig. 3 18 an
axial section of the block which affords bear-
ings for the valve-stems and guides them 1n
their movement. Fig. 4 1s a transverse sec-
tion thereof on the line 4 4, Fig. 3. Fig. 5 18
an axial section of the seat for the eduction-
valve and of the ring upon which it is formed.

A represents a heavy casting of any de-
sired external shape, having a cylindrical
bore a ¢’ a’’ extending quite through it. "L'he

portion « of the bore constitutes the com-.
pression-chamber, in which works the com-

pression-piston B. The portion a’ of the bore

is somewhat larger than the portion «, thus

forming a shoulder a’”/, upon which rests a
short eylinder or ring C, having at its lower
end a flange ¢, which projects inward and
forms a flaring seat for the eduction-valve D.
The opening left by this flange is not less in
diameter than the compression-chamber c«,

and it constitutes the eduction-port thereof.
Through the side of the ring Cis a port ¢,

through which the compressed gas escapes
into a duct ¢!V, whence it is carried off by a
suitable pipe. The portion a’” of the boreis

larger than the portion ¢’, and has a second
shoulder ¢V, upon which rests a heavy cast- | ¢

ing or block E,the principal objects of which
are to afford suitable bearings for the stems
of both the valves and for the springs which
tend to hold said valves on their seats.

The valve D is annular and has upon its
under side a flaring seat ¢ for the induection-
valve. Its stem d’ is tubular and fits in a
corresponding annular groove e, formed 1n
the under side of the block E. ILet into the
outer surface of the said stem so that their
outer faces are flush with it are a number of
steel packing-rings d’’, and cut in the outer

“wall of the annular groove e so as to alter-

nate with said rings are a number of grooves
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¢’, which prevent the formation of shoulders.

Extending upward from the groove e areany -

desired number (four are shown) of bores or
sockets ¢/, in each of which is placed a coiled
spring T¥, which bears upward against the
end of its socket and downward against the

end of the valve-stem d’, thereby serving to

cushion the upward stroke of the valve and
tending to hold it normally seated. Thespace
e” left between the end of the stem ¢’ and
the top of the groove e is slightly more than
is required for the play of the valve, and
with this space communicates one end of a
duct ¢/, the other end of which communis-
cates with the gas-outlet. The upper end of
this duet is so situated that its upperend will
be closed by the stem d’ before the valve has
completed its upward stroke, thereby confin-
ing in the space ¢* (which is the upper part
of the groove e) a quantity of gas which also
acts to cushion the npstroke and assist in re-
seating the valve. In the top of block K 1s
formed achamber ', with which the gas-sup-
supply pipe G communicates, and through
the center of the block is a bore e, through
which passes the hollow stem /v of the induc-
tion-valve 1I. The upper end of this stem 18
open and communicates with the chamber
eV, and its lower portion is provided with

one or more perforations A/, which communi-

cate with the chamber d’'" of the valve D.
In addition to this channel for the passage
of gas the block K is provided between the
annular groove e and the bore ¢' with a num-
ber of perforations e'!, which also communi-
cate at their lower ends with the chamber
' The lower extremity of the block K
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and the upper end of valv -ring C are pro-

~vided with cor 1'esp0ndmﬂ threads ﬂnd SCF@W@d
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_ﬂa,nﬂ*es of the washer and nut serve

together, as shown in Fig. 1.

Encircling the valve-stem /i and Iebtmﬂ?
upon the t0p of the block K is a washer I |

having an upturned marginal flange, and
Screwed onto the upper end of said Steam 1S a
nut J, having a downturned marginal flange.

K is a coiled spring,
stem between this washer and nut and exerts
its force downward upon the former and up-
ward upon the latter, thus tending to hold
the valve H upon its seat when no suction is
being exerted upon it by the piston B. The

fine the ends of the spring.
L. is a sleeve surrounding the stem 7 Wltlllll

the spring K and e‘z:tendmn‘ (when valve H is
seated) from washer I nearly up to the nut J.

This tube is for the purpose of preventing

the spring I{ from being worn by contact with
the valve-stem and for the further purpose

of limiting the stroke of the valve H.

Mis the cylinder-head, which is secured by

bolts m and engages the block E for hold-
Ing it in place. Tt i 18 provided with an open-
ing opposite the chamber ¢!V large enough to
afford access to said chamber for mspectmﬂ
and repalring the parts situated within lt
said opemnn being closed by a screw-cap m’.

By removing the e}lmder head M the block
E may be lifted out of its socket, (for which

purpose it 1s provided with eye-bolts N,) and
with it will be removed aJl of the valve mech-
‘| ehamber d'"’
thus described my mventlon the

::I.n ISIII
"Having

| followmﬂ' 1s what I elaim as new therem and
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desire to secare by Letters Patent:

1. In a gas-compressor, the combmatlon |

with the compression-chamber and piston, of
a valve having a tubular stem, a block h&V-

Ing an ann ulm' socket 1n Wthh said stem fits,
‘and a duct communicating with said socket
“a short distance away from its elosed end, so
as to be closed by the valve-stem befor'e it

completes its stroke, whereby the valve is

cushioned by air confined in the socket of its |

cJ:G*H@ substantially as set forth.

. In a gas-compressor, the combination,
-W1th the 001nple<;810n—el1amber and piston, of
a valve D, having.a suitable stem, the block

I, having a soeket for said stem, ::md the ring |

C, ha,vmﬂ* the valve-seat c, said block and
ring bmnﬂ' detachably secured together, sub-
stantlally as set forth.

3. In a gas-compressor, the combmatwn

with the compression-chamber and piston, of |

which surrounds the “

to con-

461,080

aninduction- valveha,vmﬂ' a hollow stem com-
municating at one end Wlth the gas-supply
and havmﬂ* outlet-openings 7’ b.:mk of the

valve, and an eduction-valve carrying the

seat for said induction-valve and having a
chamber back of said seat with which said out-
let-opening communicates, substantially as
set forth.

4. In a gas-compressor, the combination,

6::.

with the compression-chamber and piston, of

the induction-valve H, having hollow stem 5,
with perforations %/, and the block E; havmrr
the perforations ev for the pa,ssaﬂ‘e of said
stem and the perforations e'%-extending
through it, substantially as set forth.

D. In ‘a gas-compressor, the combination,
with the induection and eduetlon valves hav
ing stems, of the block E, having sockets for
the stemns of both of said v&lveb and springs
bearing against said block and against the
valve-stems for seating the valves substan-
tially as set forth. |

6. In a gas- compressor, the combination,
with the compression-chamber and piston, of
thee induction-valve H, having a stem A, the
annular eduction- va,lve D, havmn' a tubulm
stem d’ and the chamber ar d;lld the block
E, having sockets for both Valv e-stems and
a Smmble passage for the gas from the sup-
ply-plpe to chamber d’”, subst{mtmlly as set

forth.

7. In a gas- compres&or the eombmatlon

with the induction-valve H, having stem 71
and the annular eductlon-valve D havmﬂ‘
and tubular stem d’, of the
block E, having annular socket e, the per-
foration e", and the perfomtlons e“ substan-
tially as set forth.
- 8. In a gas-compressor, the eo:nbmatmn
with the induction-valve H, having hollow
stem /v and the perforation ) , Of the annular
eduction-valve D, having chamber ¢’’’ and
tubular stem, and the bloek I, having annu-
lar socket e for stem d’, T)erfomtlon eV for
stem A, and the perforatlons e’ between the
socket e and pmfm*atmn e¥, substantially as
set forth.

9.’ In a gas-compressor, the combmatwn
with the eylmder A, having inlet G and out-
let @'V, of the removable block T K, the induec-
tion cmd eduction valves earried therebv, and
means for holding said block 111 place, sub-
stanflally as set fo ‘th. .

GEORGE F. KNOX.

Witnesse;:*: o
I. R. KNoOX,

H. C. CHASE.
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