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To oll whom it may concern:

Be it known that I, Crarres W. Hack, a
citizen of the United States; residing at To-
peka, in the county of Shawnee and State of

3 Kansas, have invented certain new and use-
ful Improvements in QOutlet Valves for
Compressors; and I do declave the follow-
ing 1o be a full, clear, and exact deserip-
tion of the invention, such as will enable
others skilled in the art to which it apper-
tains to make and use the same, reference be-
ing had to the accompanying drawings, and
to the figures of reference marked thereon,
swhich form.a part of this speeification.
This invention relates to an outlet valve
for'compressors.. The primary object of the
invention is to improve the construction of
outlet valves for air compressors as well as
to utilize a novel substance or material in
connection with the lift valve whereby a uni-
formly efficient operation will be assured.
Tn carrying ont my-invention I prefer to
nse as a new material for the lift valve a
suitable non-moetallie, acid-resisting, resilient
material such as “micarta” or “bakelite.”
These materials are both acid-resisting and
have peculiarly tough resilient characteris-
ties which render them particularly applica-
ble for nse-as 1ift valves in air compressors.
30 In actual practice I have found that when
valves of. such materials were employed in
connection with metallic seats, they were
practically noiseless, they were sensitive
enongh to give highly satisfactory results,
they were acid-resisting, and they had-the
property of being practically; sel{-lubriecat-
ing in that they automatieally found their
own seats. this heing due, T believe, to the
peculiar chavacteristies of the material and
to the fact that the valves were impacting
againgt metal. The reciprocation of the
valves offered on their seats does not cause
[mmier blows, such as is true of metallic
valves seating upon  metallic  scats,
rathor it has the quality of resiliently ab-
sorbing the impuets in a most eflicient way
and use over a considerable period indicates
practically no appreciable wear, The valve,
however, dees form itself a seating portion
conforming accurately to the valve seat so
that there is no danger of leakage. The
toughness of the material insures a long
“lifo” to the valve so that the necessity for
renewals is reduced to a minimum.
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There are certain structural features of
the valve and its co-operating parts which

‘also assist in improving the compressor and

all of these will be particulariy referred to
hereinafter, reference being had to the ac-
companying drawings, in which—

Fig..1 is a disassociated view of the valve
cage, the valve, a buffer, a valve guide stem,
a support therefor, and a spring for main-
taining the valve cage normally seated, and

Fig.:2 is a vertical, longitudinal, sectional
view through the outlet end of one cylinder
of an air compressor to which my invention
is applied. ' '

The air compressor may consist of a single
cylinder or u plurality of cylinders, usually
two on account of certain mechanical advan-
tages which are well understood. The cyl-
inders are provided with appropriate inlet
ports which constitute no part of the present
imvention and each cylinder 1 is provided
with an outlet port 2, normally clused by

“the valve cage 3 and a lift valve 4. The

valve cage is slidably sécured in a bore or
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chamber 5, having an enlarged portion 6

communicating with the outlet 7 of the com-
pressor. The chamber 6 is somewhat larger

80

than the bore 5 to provide -a shoulder 8 -

against which rests the flange or collar 9 of
the valve cage 8. The valve cage is sub-
stantially cup-shaped, having a valve seat
comprising an opening with a conical edge
10, as clearly seen in Fig. 2. The inner wall
of the valve cage is provided with & plural-
ity of vertical valve guides 11, the edges of
which are preferably rifled or spirally
arooved, as indicated at 12, T

juided between these guides is a cup-
shaped, non-metallie, acid-resisting, resilient
valve 13, which may consist of “bakelite” or
“micaits” and which preferably consists of
alternate layers of the acid-resisting mate-
rial, such as the “bakelite” and fabric or.
fiber combined undef heavy pressure.

I prefer the use of these materials because
both have co-efficient of expansion not great-
er than the metal seat so that when they be-
come heated, due to the contact with the
compressed heated gases, they will not grow
enough to affect proper seating on their seats
which might occur if the co-efficient of ex-
pansion of the valve were greater than the
seaf. ' C

In -the bottom of the valve is shown a
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buffer disk 14 of felt or similay

'im}nu t
“sorbing

material o
absorb the shock of the impact when the

valve 13 moves tg the unseating limit or to
the end of its seat-uncovering stroke.

The valve eage is normally Leld seited in
s{he bore § of the head block 15 by a fls mgeu
disk 16, which bears upon the top edge of
the flange 9. The e sk 16 is provided “with
a 'ﬁmnln“, of openings 17, swrrounding a
valve guide stom 18, The openings 17 are
in. line with the interior of the valve cage
so that when the valve 12 is unsested,” the
"()mpre%vd gas can pass arvound the valva
13, whose diameter is considerably less than
the diameter of the cage, the gas passing
througl the openings 17 into the chamber
6 and.out through the outlét port 7.

The valve stem 18 is provided
shoulder 19 which abuts against the hub
of the disk lﬁ the threaded end of the stem
18 receiving a nut 21 which clam iPs ;,Lk,
disk 16 between it and the shoulder "19.
The free end of the stem 18 is provided
with a2 guide head 22, which is received
within the cup-shaped valve 13 and in line
with the cuffer: Thi, disk 16 is normally
held in contact with the valve cage to re-
sist movement - thereoi by expansion
spring 23, one end of which bears against
fne disk and the other end of which is

seated in a 24 of the plug nut 25
When the parts are assembled, the com-
pression stroke of the piston 26 will com-
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press the gas be*ween it. and the s ahe cage
and since the inner end of the st‘v cage

ay
I

and the inner

end of the valve 13 are par-
allel with the end of the piston, it will be
apparent that very close clenrances will be
provided for the Hmit of ths ¢ (,I"p}(ﬁwi()”).
stroke of the pisten with respect to th

enid of the compressor chamber repre m"e'nted
by the valve cage and the valve 13. Whe

the gas has been compressed, ‘the Valve 13
wiil ‘be moved off its seat a;n(i it owill he
guided wrhcallv s well as rotatably by
the rifled auides i.. which will preferably
be parailel ‘Wlﬁl the edge of the head 22,
The head will' assist: the guides in prcwni«
ing tee iu‘m- o tilting of the valve during
its vertical move mezm When the valve has
been moved off tits seat under the presswre
of ﬂ gus, its upiward unse:
will be limited by the hmd 22
being absorbed 7} )y the - shock
pad 14 Jenhf‘r the lead

ab-

31

the = guides “will ert enongh - friction
against the valve 13 to eanse iis stivkiy

and’ the va "'>~mi§ be casily rotated becanss -
there WJJ be @ relatively mvm* it hetaveen
it and the hiead: 2% and only encuyh contet
between the vifled portions of the guides 12
and the oufey surface of the valve to D

mi i it to x’ea/ﬁiﬂv rotate when it ig 1ifted \si
’”i*e amount of rotative movement
o

iIh@, valve iz immatorial Pro-

‘ciontlv \wthom ib{

,to force it into its seat:

with ‘% :

: v\ ithin the

ing movement
tne shock or

92 now:

5
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vided it ig slightly roh’ed e'lch time it ig
Iifted off its scat becanse in doing this, 1§
will wear a uniform self-seating a*uwf'uo 2t

27, whieh will dontact with fh-, -alve seat
10. Indeed; the valve will work very effi-

rotative movement be-

ing mmmfod to it but I prefer to slightly

rotate it in it unseating movement ag it is
"h».l'sicn theveby in grinding itself into the

valve seat 10. ,

Buch'a valve as ahove 'k"\(]!b(‘(! i9 nolse-
less-in opcmuo_} A4t will read; ly gravitate
bacle to its seat, and does 1ot require
therefore, while it
has a relatively free movement. if- witl efli-
f'ze*uiy seal: off communicstion between the
intevior of the valve cage 8 and the com-
pression chamber of the .,yiimlw { on the
intake stroke of the piston ar
only when the compression stroke of the

piston has moved suflicient to compress tlie.

gas to the requisite numbers of atmos-
pheres to unseaf i,

In the event that the *\'\{fm entrained a
liquid on the compression side of the eylin-
der, us sometimes happens, the compressor
is Liable to Lecome wrecked or dumaged un-
lesy some wmeans 18 provided. for veli teving -
it 50 in m’ver to }n‘ovv?t‘. for this, the valve

age is allowed to have sliding mo vm;m in

ov

le hfme, 5 against the spring 23, Th
if 2 hon- <'m1p!eqw‘ne fluid enters *\‘ﬂu-
pression chamber of the cylinder, the valve
age will move  outwardly w‘::m&t the

spring 23 o sufficient distance to compen-

sate for pressuve exerted against it on

vefore,
com-

it
1
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-
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acconni of the foreign suhsta; Ar“e The com-
pression 'inmbpr will simply 1 enlarged

enough to take cave of the hig
elimmating labilit v of damage to the com-
prwqw i prefer to so arr the cags
that itF will \mzply maove oulswas rdly with-
out permitting the liquid to enter the port
T because I prefer f,u maintain the liquid
compression chamber w’rh“z' -I 1an,

nave it forced out into the pipe 1
will be cbserved, it is l)vhucd from

culties now inhewent in LCOMPIeRIors
hpﬂn the market.
Vhat T ¢ an and. dosive to seenve by et~
(m«,—x afent is: : . . . . .
1.. The combinaiion with the valve hiepd of
wir aiy compressor having a bore therein, a
'ul\“ enge '] "'L bly wonnied in suid Bors and

er ot its outer dnd to abub

now

alder in the ‘db e he an
valve cage surro ol by &
‘ n{}i"l‘ -pressed, per w dislc

ﬂ’u{U‘ . m n%u, Viid Ve cage; a

/

the- foregoing that an ontlet valve raecha-
nism constracted in ::e:-mzwimms with the
foregmmr deseription will izmn'e nniform
operating performance aud that i will pos-
sess manifold adve niages and nnlu*e difs-
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with the opening surrounded by the valve
seat, and a cup-shaped valve having free slid-
ing movement on the headed stem.

3. The combination with the valve head
of an air compressor having & bore therein,
x valve cage slidably mounted in said bore

_and having a shoulder at its outer end to
_abut against the shoulder in the valve head,

an opening in the valve cage surrounded by

a valve seat, a spring-pressed, perforate disk

resting upon the shoulder-in the valve cage,

o headed stem carried by the disk and 1n.
line with the opening surrounded by the
valve seat, a cup-shaped valve having free
sliding movement on the headed stem, and
a hurffer in the bottom of the valve to contact
with the headed stem during movement of
ihe valve thereon, the buffer being designed
to receive the shock of impact of the valve
against the headed stem. .

3 The combination with the valve head
of an air compressor having a hore therein,
a valve cage slidably mounted in said bore
and having a shoulder at its outer erid to
abut against the shoulder in the valve head,
an opening in the valve cage surrounded
by a valve seat, a spring-pressed, perforate
disk resting upon the shoulder in the valve
cage, & headed stem carried by the disk and
in line with the opening surrounded by the
valve seat, a cup-shaped valve having free

&

sliding movement on the headed stem, &
buffer in the bottom of the valve to contact
with the headed stem during movement o
the valve thereon;.the buffer being designed
to receive the shock of impact of the valve
against the headed stem, and guides in the
valve cage about the outer face of the valve.
4. The combination with the valve head of
an air compressor having a bore therein, 2
valve cage stidably mounted in said bore and
having a shoulder.at its outer end to. abub
against the shoulder in the valve head, an
opening in the valve cage
valve seat, a spring-pressed, perforate disk
resting upon the shoulder in the valve cage,
2 headed stem carried by the disk and in hne
with the opening surrounded by the valve
seat, a cup-shaped valve having free sliding
movement on the headed stem, a buffer in

the bottom of the valve to contact with the

headed stem during movement of the valre
thereon, the buffer being designed to receive
the shock of impaet of the valve against the
headed stem, and guides in the valve ecage
about the outer face of the valve, said guides
having means for rotating the valve with re-
gpect o the valve cage when the valve un-
seats.

Tn-esiimony whereof I affix my signature.

CHARLES W. HACE.
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