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To all 70 hon it may concern: 
Be it known that I, CHARLEs W. HACK, a 

citizen of the United States, residing at To 
peka, in the county of Shawnee and State of 

5 Kansas, have invented certain new and use 
ful improvements in Outlet Valves for 
Compressors; and I do declare the follow 
ing to be a full, clear, and exact descrip 
tion of the invention, such as will enable 

10 other's 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, 

- which form. a part of flis specification. 
This invention relates to an outlet valve 

for 'ompresso's. The primary object of the 
invention is to improve the construction of 
outlet valves fol' air complessors as well as 
to tilize a novel substance or material in 
connection with the lift valve whereby a uni 
fornly efficient operation will be assured. 
In carrying out my invention I prefer to 

use as a new material for the lift valve a 
sitable non-letallic, acid-resisting, resilient 

25 laterial such as “nnicata or “bakelite.’ 
Those materials are both acid-resisting and 
have peculiarly tough resilient characteris 
tics which render the in particularly applica 
ble for seas lift 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 
enough to give highly satisfactory results, 
they were acid-resisting, and they had the 
property of being practically self-lubricat 
ing in that they atomatically found their 
own seats, this being clue, believe, to the 
peculiar characteristics of the material and 

40 to the fact that the valves were impacting 
against metal. The reciprocation of the 
valves offered on their seats does not cause 
iannel' blows, such as is true of metallic 
valves seating upon metallic seats, 
rather it has the quality of 1'esilien fly ab 
sorbing the impacts in a most efficient way 
and use over a considerable period indicates 
practically no appreciable wear. The valve, 
however, does 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 
“life to the valve so that the necessity for 
renewals is reduced to a minimum. 
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“icai ta' and which preferably consists of 

but 

There are certain structural features of 55 
the valve and its co-operating parts which 
also assist in improving the compressor and 
all of these will be particularly 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 a plurality of cylinders, usually 
two on account of certain mechanical advan 
ages which are well understood. The cyl 
inders are provided with appropriate inlet 
ports which constitute no part of the present 
invention and each cylinder 1 is provided 
with all outlet port 2, normally closed by 
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the valve cage 3 and a lift valve 4. The 
valve cage is slidably secured in a bore or 
chamber 5, having an enlarged portion 6 
communicating with the outlet 7 of the com- 80 
pressor. The chamber 6 is somewhat larger 
than the bore 5 to provide a shoulder 8 
against which rests the flange or collar 9 of 
the valve cage 3. 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 a plural 
ity of vertical valve, guides 11, the edges of 
which are preferably rifled or spirally 
grooved, as indicated at 2. - . 
Guided between these guides is a cup 

shaped, non-metallic, acid-resisting, resilient 
valve 13, which may consist of “bakelite' or 
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alternate layers of the acid-resisting mate 
rial, such as the “bakelite' and fabric or 
fiber combined under heavy pressure. 

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 
seat. 

In the bottom of the valve is shown a 
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buffer disk 14 of felt or similar material to 
absorb the shock of the impact when the 
valve 13 moves to the unseating limit or to 
the end of its seat-uncovering stroke. 
The waive, cage is normally held seated in 

the bore 5 of the head block 15 by a flanged 
disk 16, which bears upon the top edge of 
the jiange 9. The disk 16 is provided with 
a piu'ality of openings ii, surrounding a 
valve guide stem 18. The openings 17 are 
in, line with the interior of the waive cage 
so that when the valve 13 is use::ied, the 
compressed gas can pass around tile. Valve 
i3, whose diameter is considerably less than 
the diameter of the cage, the gas passing 
through the openings 17 into the chainber 
6 and out through the outlet, port . ".. 
The valve stein S is provided with :, , 

sincuder 19 which abuts against the huh 20 
of the disk 16, the threaded end of the stem 
18 receiving a nut 2i which clamps She . 
disk 6 between it and the shoulder "i3. 
The free end of the stem 18 is provided 
with a guide head 22, which is received 
within the cup-shaped waive 18 and in lite 
with the suffer. The disk 16 is aormally 
held in contact with the valve cage to re 
sist movement, thei'eof lay in expansion. 
spring 23, one end of which beat's against 
the disk and the other end of which is 
seated in a seat, 24 of the plug nt it 25. 
When the parts are asserailed, the coin 

pression stroke of the piston 26 will com 
press the gas between it, and the valve cage 
and since the inner end of the valve cage 
aid the inner end of the valve 3 are a '- 
aliei with the end of the piston, it will be 
apparent that very close clearances will be 
provider for the limit of the compression 
stroke of the piston with respect to the 
ead of the compressor chamber epi'esented 
by the valve cage and the valve 13. When 
the gas has been compressed, the valve 13 
will be noved off its seat and it will be 
guided vertically as well as rotatably isy . 

: . the rified guides which will prefe's biv 
- - a- e t 

be parai et with the edge of the lead 22. 
The head will assist the guides in prevent 
ing teetering (r.tiiting of the vase during 
its vertical movement. When the valve as 
been innoved of its seat untier the pressure 
of the gas. its is ward seating movement, 
will be limited by the head 22, the shock or, a 

impact being absorbett is the shock ai). 
soil;ing past 14. Neither the head 22 or 
the ruities will exert entistin fiction. 
against this valve i3 to eatise its stickii is : 
and the valve will be easily rotate because 
there will be a relatively io.s. ii. it tween 
ii. and the eaci. 22 : 7 (; ) is enetisti, is is: ct 
between the ri v. 
aid the olatei' s : face of the valve to per'. 
init; it to readily rotate when it, is lifted of - if - 

its seat. The amolit} . of rotative i? veinet 
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vided it is slightly rotated each time it is 
lifteti off its seat, because in doing this, ii. 
will Year a liform self-seating sir face ai, 
27, which will contact with the valve seat 
i(). deed, the valve will work very eiii 
ciently without the rotative movement be 
ing imparted to it, but prefer to slightly 
rotate it in its 'unseating moveient as it is 
assisted thereby in grinting itself into the 
ave seat 10. . p is . . . . . 

Such a wave as a cive escribed. is noise 
less in operatio:, it will readily sei'a vitate 
back to its seat, and does at require stigs 
to force it into its seat : the refore, while it, 
has a relatively frea in ovement. it will eili 
ciently seai of communication between the 
interior of the valve cage 3 and the com 
pression chamber of the cyline' on the 
intake stroke of the pist on and viii open 
only when the compressioja stroke of the 
piston has moved suilicient to compress tile. 
gas to the 'elisite a timbers of : los 
phea'es to unseat it. 

in the event that the list of entiained a 
liquid on the compression side of the cylin 
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der, as so inetimes inappens, the coressor 
is liable to become wrecked or damaged un 
e 

it so in order to provide for this, the valve 
cage is aii oved to have siiig movement in 
the bore 5 against the spring 23. Therefore, 
if a hois-coin}}ressible filid enters the coin 
pression chamber of the cylinder, the valve 
cage will move outwardly against the 
spring 23 a suicient distance to compe 
sate for the 3 {2}re exerted againsf, it gia 

- - - - d. m accolii, of the fo isia ice. The con 
sinly be enlarged 

some jeans is '' ) vided, or 'elieving 

{}} 

enough to take care of the liquid, iiiereby 
eliminating iiability of damage to the Com pressor. i prefer to so arrange the cage 
that it will simply moye outwardly with 
oit pennitting the liquid to enter the port, 

because prefer to inaintain the liquid 
within the compression. (iisaar' rater than 
have it forced out into the pipe line. 

Et will be observed, it is eiieved, from 
the oregoing that an oilet valve mecha 
is coustricted in ''}}'}: )('e with the 

foregoing description wifi instre a liforn 
operating er for nati ('e: }( , ; , it will pos 
sess inanifoil advantages anci relieve difi 
cities now iniei'ent, if ... et at it'essors now 
tion the milet. . . . . . . . 

What clai and desire to sectare by Let 
tes-Piet is : . . . . . . . . . . . . . . . . . . 

. ... iie coin iti i join viii. i.e. vive read of 
aii air cois'essor having a bore hereira, a. 
sale cage, slidaily jointed in said iso'e and 
having a his iridier at its oriter and Éo a half, 
agilisi ties itei is the yaye is easi is , 

is A i. 

opening in the valve eage stirro indet by a viye self, a spiring- "essed, perfor:tile disk 
g is in the sider it he saive cage, a 

tail : 'rick y tie disk ar, d is line 
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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. 

2. The combination with the valve head 
of an air compressor having a bore therein, 
a 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, 
a headed stel 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, and 
a lifer in the botton of the valve to contact 
with tihe headed stem during movement of 
the valve thereon, the buffer being designed 
to receive the shock of impact of the valve 
against the headed stem. 

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

3. 

sliding movement on the headed stem, a 
buffer in the bottom of the valve to contact 
with the headed stem during movement of . 
the valve thereon, the buffer being designed 35 
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, a 40 
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 45 
resting upon the shoulder in the valve cage, 
aheaded 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, a buffer in 50 
the bottom of the valve to contact with the 
headed stem during movement of the valie 
thereon, the buffer being designed to receive 
the shock of impact of the valve against the 
headed stem, and guides in the valve cage 55 
about the outer face of the valve, said guides 
having means for rotating the valve with re 
spect to the valve cage when the valve un 
seats. - Intestimony whereof affix my signature. 

CHARLEs W. HACK. 


