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COMPRESSOR, 

Application filed December 1, 1924. Serial No. 753,009. 

This invention relates generally to im 
provements in valve mechanisms, and while 
I show and describe its use in connection 
with an air compressor, it is, of course, to 
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as a full disclosure of the construction and 

be understood that it need not necessarily 
be limited to this particular field but may 
also be used in connection with engines, 
pumps, and the like, where applicable. . . 
The particular novelty of this invention 

resides in the arrangement, construction and 
operation of the valve mechanism; the pri 
mary object being to provide a duplex valve 
arrangement in connection with relatively 
high and low pressure chambers. 
A further feature of my invention is a 

simple and compact construction whcih may 
be inserted and removed bodily from the 
cylinder head, simplifying assembly and re 
moval for repairs. 

In the double valve and high and lower 
pressure chamber arrangement the inven 
tion is further characterized by a delayed 
opening of one of the valves at the beginning 
of the exhaust stroke of the piston and its 
advanced closing at the beginning of the 
'suction stroke. - 

Further features of my invention, as well 
operation of the mechanism are fully set 
forth in the following specification. 

In the accompanying drawings, which I 
submit for purposes of illustration, 

Fig.1 is a transverse vertical section taken through the center of a compressor to which 
my invention is applied; - 

Fig. 2 is a view similar to Fig.1 taken 
at right angles, thereto as indicated by the 
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line 2-2 of Fig. 1; 
Fig. 3 is a fragmentary sectional view 

of the valve mechanism during the suction 
stroke of the piston; 

Fig. 4 is a view similar to Fig. 3 show 
ing the relative positions of the valve mech 
anisms during the exhaust stroke; o 

Fig. 5 is a transverse vertical section 
through the tubular intake valve seat; and 

Fig. 6 is a sectional plan view taken as in 
dicated by the line 6-6 of Fig. 5. . . 
In the following specification and the ap 

pended claims, where refer to the mecha 
nism in connection with which any valve 
construction is used as a “compressor' it is 
to be understood that this is primarily for 
the purpose of clearly showing and describ 

ing its construction and operation and is 
not so expressed with the idea in mind of 
confining its use to this particular type of 
machine. 

Referring now to the drawings the nu 
neral 10 designates generally a base, which 
also comprises the crank case of the com 
pressor, upon which a cylinder 11 is se 
cured, in any suitable manner. A piston 
12, preferably of the type shown and de 
scribed in my copending application, filed 
December 1, 1924, Serial R 753,012, is 
mounted to reciprocate within the cylinder 
11; and this is operatively connected to a 
crank shaft 13 through the medium of the 
usual connecting rod 14. Shaft 13 is 
revolubly journalled in bearings 15, formed 
in the walls of the base 10, and may also 
be additionally supported in bearings 16 
therein. The usual fly wheel 17 is pro 
vided on the crank shaft 13 on its end 
opposite to that on which a worm wheel 
18 is rigidly mounted. 
The compressor may be driven by any 

suitable motive power and through any 
medium, but I prefer to drive it through 
a worm gear 19 keyed upon a drive shaft 
20 and meshing with the worm wheel 18. 
This provides a much more quiet and effi 
cient driving mechanism than the usual spur 
gear. connection. The shaft 20 is revolubly 
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journalled in ball bearings 21, within the . . . 
base 10, and also extends through a suitable 
packing gland 22 therein. 
My improved valve mechanism is mount 

ed within the top of the cylinder 11 and 
is so arranged and constructed that it may 
be removed bodily therefrom and separately 
assembled and inserted therein. This con 
duces greatly to economy of manufacture 
and maintenance. 
This valve mechanism is constructed as 

follows: 
A sleeve 23-which I will hereinafter term 

the intake valve seat sleeve-fits closely 
within an annular recess 24 in the top of 
the cylinder 11 and rests upon an annular 
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shoulder 25 with its top end flush with the 
top end 26 of the cylinder walls. This sleeve 
is open at both ends and is in the form of 
a straight walled cylinder, except that it 
has an internal extension on its bottom 
forming an inverted conical valve seat 27 
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and an upper annular shoulder 28. An 
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intake aperture 29 is provided in the cyl 
inder wall, into which an intake pipe 30 
may be screw threadedly connected, and 
this aperture is in alignment with an an 
nular, peripheral recess 31 in the sleeve 
23. This is clearly shown in Figs. 5 and 
6. Spaced apertures 32 extend through the 
Wall of the sleeve at the back of the recess 
31 leaving connecting ribs 35 therearound 
at spaced intervals. 
A sleeve bushing 35 is mounted concen 

trically within the sleeve 23 and is supported 
by an integral annular flange 36 adjacent its 
top resting upon the top 26 of cylinder 11. 
An intake sleeve valve 37 surrounds the 
bushing 35 with a comparatively close slid 
ing fit and is spaced from the sleeve 23, as 
shown, except for an annular flange 38 
around its top having a sliding engagement 
within the sleeve 23 and an annular exten 
non around its bottom upon which there is 
a conical face 40 adapted to seat against the 
face 27. The intake valve 37 is normally 
held upwardly or seated by the action of an 
expansible helical spring 34, which is con 
fined between the shoulder 28, of the sleeve 
23, and the annular flange 38 on valve 37. 
A tubular guide bushing 41 is removably 

secured within the sleeve 35, preferably by 
screw threads, as shown, and this has a 
central guide sleeve 42 depending from its 
top 43, terminating somewhat short of the 
bottom of sleeve 35. 
A valve 44, of the poppet type, is mounted 

for vertical movement within the sleeve 35 
by its stem 45 slidably engaging within the 
guide sleeve 42. This valve has a eonical 
face 46 adapted to seat upon a complemen 
tary face 47 formed on the bottom of sleeve 
35 on which it seats downwardly. Walve 44 
is normally held seated by the action of an 
expansible helical spring 44 confined be 
tween its top face and top 43 of bushing 41. 
The sleeve 35 extends a short distance 

above its annular flange 36 and this top end 
48 provides an annular seat for a disk valve 
49, also mounted for vertical movement by 
its stem 50 sliding in the guide Sleeve 42. 
Valve 49 is held normally seated by an ex 
pansile helical spring 51, confined between 
its top face and the top of a housing cap 52, 
which is slightly stronger than the spring 
44. The cap 52 has an annular flange 53 
surrounding its bottom, adapted to rest upon 
the flange 36; these members being remov 
ably held in place on the top 26 of cylinder 
11 by means of screws 54. An exhaust aper 
ture 55 is cut in cap 52 into which an exhaust 
pipe 56 may be screw threadedly connected. 
When valves 44 and 49 are both seated, 

as shown in, Fig. 1, the adjacent ends of 
their strins 45 and 50, respectively, are 
spaced a short distance apart, so the valve 
44 may open sightly in advance of the valve 
49, ind the latter may also close in advance 
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Thus the chamber formed 
52, above the valve 49, is 

of the former. 
within the cap 
constituted a relatively high pressure cham 
ber, while the chamber between the valves 
44 and 49, within the sleeve 35, is constituted 
a relatively low pressure chamber; air pas 
sage between the two being through a plu 
rality of apertures 57 in the top 43 of the 
bushing 41. 

In the operation of the device the piston 
12 is reciprocally actuated within the cylin 
der i 11 through the medium of the drive 
shaft 20, worm gear 19, worm wheel 18, shaft 
13 and connecting rod 14, in the usual man 
ner of devices of this character. In Fig. 1 
the elements are shown in their normal in 
operative positions with the piston 12 just 
starting downwardly on its suction stroke. 
As it moves downwardly the intake valve 
37 is opened (shown in Fig. 3) while the 
exhaust valves 44 and 49 are held seated by 
the action of their springs 44 and 51. At 
the beginning of the exhaust stroke (shown 
in Fig. 4) the intake valve 37 is closed by 
the incipient compression within the cylin 
der and also by the action of its spring 34 
and the exhaust valve 44 first raised by the 
air pressure within the cylinder which fills 
the chamber iun mediately above it with air 
at cylinder pressure. As soon as the pres 
sure within this chamber equalizes with that 
of the cylinder the valve 44 is further raised 
until the upper end of its stem 45 engages 
the lower end of the stem 50, thereby rais 
ing the valve 49 against the action of its 
spring 51. As soon as the end of the exhaust 
stroke is reached and the piston starts down 
on its next intake stroke the pressure in the 
chamber immediately above the valve 44 will 
be immediately lessened and this valve 
closed by the action of its spring 44 as well 
as by the action of spring 51 which also 
moves to close valve 49. Valve 49 will first 
seat immediately cutting off any suction 
from the high pressure chamber above it, 
after which the valve 44 will seat and the 
intake valve 37 again open. 
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By the foregoing described means a maxi 
mum high pressure efficiency is maintained 
with a minimum of loss in the high pressure 
or exhaust line, due to the action of the 
compressor itself or any delayed valve 
action. 
While I have herein shown and described 

the preferred specific embodiment of my 
invention, it is nevertheless to be understood 
that I reserve the right to make changes or 
modifications in structure and arrangement 
as are permitted within the scope of the 
appended claims. 

Having described a preferred form of my 
invention, I claim: 

1. The combination with a cylinder and 
piston of an exhaust valve mechanism com 
prising two chambers; a passage connecting 
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said chambers; a port connecting one of 
said chambers with the cylinder and a nor 
mally closed valve therefor; an exhaust port 
in the other chamber; a valve normally clos 
ing the passage intermediate said chambers; yielding means for normally holding said 
valves closed, arranged to cause the cylin 
der port valve to be opened ahead of the 
passage valve on the exhaust stroke of the 
piston and to cause the passage valve to 
close ahead of the cylinder port valve on 
its suction stroke. 

2. The combination with a cylinder and 
piston of an exhaust valve mechanism, com 
prising a high pressure chamber and a rela 
tively low pressure chamber; a passage con 
necting said chambers; a port connecting the 
low pressure chamber with the cylinder; an 
exhaust port in the high pressure chamber; 
a valve for the cylinder port held yieldingly 
closed and a valve for the connecting passage 
also held yieldingly closed; yielding means 
for normally holding said valves closed, ar 
ranged to cause the cylinder valve to be 
opened ahead of the passage valve on the 
exhaust stroke of the piston and to close the 
passage valve ahead of the cylinder port 
valve on its suction stroke. 

3. The combination with a cylinder and 
piston of an exhaust valve mechanism, con 
prising a high pressure chamber and a rela 
tively low pressure chamber, a passage con 
necting said chambers, a port connecting the 
low pressure chamber with the cylinder, an 
exhaust port in the high pressure chamber. 
a valve for the cylinder port having spring 
means for normally holding it closed against 
the cylinder pressure, a valve for the con 
necting passage having spring means for 
normally holding it closed against the cylin 
der pressure, the last mentioned spring 
means being stronger than the former, the 
cylinder port valve being adapted to open 
ahead of the passage valve on the exhaust 
stroke of the piston and the passage valve 
being adapted to close ahead of the piston 
port valve on its suction stroke. 

4. The combination with a cylinder and 
piston of an exhaust valve mechanism, com 
prising a high pressure chamber and a rela 
tively low pressure chamber, a passage con 
necting said chambers, a port connecting the 
low pressure chamber and cylinder, an ex 
haust port in the high pressure chamber, a 
valve for the cylinder port seating against 
the cylinder pressure, spring means for nor 
mally holding said valve seated, a valve for 
the connecting passage also seating against 
the cylinder pressure and spring means for 
normally holding it seated, each of said 
valves having coaxial stems normally spaced 
apart in opposed relation, the cylinder port 
valve being adapted to first open on the 
exhaust stroke of the piston and its stem 
then engage the stem of the passage valve 

and effect its initial o ening, the passage 
valve closing first on the suction stroke of 
the piston. 

5. The combination with a cylinder and 
piston of an exhaust valve mechanism, com 
prising a high pressure chamber and a rela 
tively low pressurechamber, a passage con 
necting said chambers, a port connecting 
the low pressure chamber with the cylinder, 
an exhaust port in the high pressure cham. 
ber, a valve for the cylinder port and a valve 
for the passage, both held yieldingly closed 
against the cylinder pressure, the cylinder 
port valve being of smaller area than the 
passage valve so the cylinder port valve will 
open before the passage valve on the exhaust 
stroke of the piston and the passage valve 
will close before the cylinder port valve on 
its suction stroke. 

6. The combination with a cylinder and 
piston of an exhaust valve mechanism, com 
prising a high pressure chamber and a rela 
tively low pressure chamber, a passage con 
necting said chambers, a port connecting the 
low pressure chamber with the cylinder, an 
exhaust port in the high pressure chamber, 
a valve for the cylinder port and a valve for 
the passage, spring means 'for yieldingly 
holding both said valves closed against the 
cylinder pressure, the cylinder port valve 
being of smaller area than the passage valve 
and the spring means of the cylinder port 
valve being weaker than the passage valve 
spring means, with the resultant effect of 
the cylinder port valve opening ahead of the 
passage valve on the exhauststroke of the 
piston and the passage valve closing ahead 
of the piston port valve on its suction stroke. 

7. The combination with a cylinder and 
piston of an exhaust valve mechanism, con 
prising a high pressure chamber and a rela 
tively low pressure chamber, a passage con 
necting said chambers, a port connecting the 
low pressure chamber and cylinder, an ex 
haust port in the high pressure chamber, a 
valve for the cylinder port and a valve for 
the passage, spring means for normally hold 
ing said valves closed against the cylinder 
pressure, the spring means of the cylinder 
port valve being weaker than the spring 
means of the passage valve with the re 
sultant effect of the cylinder port valve open 
ing ahead of the passage valve on the ex 
haust stroke of the piston and the passage 
valve closing ahead of the cylinder port 
valve on its suction stroke. 

8. The combination with a cylinder and 
piston of an exhaust valve mechanism, com 
prising a high pressure chamber and a 
relatively low pressure chamber, a passage 
connecting said chambers, a port connecting 
the low pressure chamber and cylinder, an 
exhaust port in the high pressure chamber, 
a valve for the cylinder port and a valve 
for the passage, both independently movable 
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in directions towards and away from their 
seats, spring means to normally hold each of 
said valves seated against the cylinder pres 
sure, the area of the cylinder port valve 
being smaller than the area of the passage 
valve and the spring means of the cylinder 
port valve being weaker than the spring 
means of the passage valve, with the result 
ant effect of the cylinder port valve always 
opening ahead of the passage valve on the 
exhaust stroke of the piston and the passage 
valve always closing ahead of the cylinder 
port valve on its suction stroke. 

9. The combination with a cylinder and 
piston of a valve mechanism therefor, com 
prising a sleeve supported within the top 
of the cylinder upon a peripheral flange 
which closes the top of the cylinder, said 
sleeve being spaced from the cylinder wall 
and closed at its upper end, an intake valve 
surrounding said sleeve closing the space be 
tween it and the cylinder wall adjacent its 
bottom, spring means for normally holding 
said valve closed against the suction of the 
piston, an intake port in the cylinder above 
said valve, a chamber above said sleeve, an 
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exhaust port in said chamber, passages con 
necting the interior of said sleeve and cham 
ber, a valve closing the lower end of said 
sleeve against the cylinder pressure, spring 
means for normally holding said valve 
closed, a valve closing the passage into said 
chamber against the cylinder pressure and 
spring means for normally, holding said 
valve closed, each of said valves having abut 
ting stems normally spaced apart, the sleeve 
valve stem being adapted to engage the 
passage valve stem to raise it after said 
valve has been raised by the cylinder pres 
sure on the exhaust stroke of the piston. 

10. The combination with a cylinder and 
piston of a valve mechanism therefor, com 
prising an intake port in the cylinder; an 
exhaust chamber; an exhaust port in said 
chamber; a passage intermediate said ex 
haust chamber and the cylinder; a valve 
for the cylinder intake port; a valve yield 
ingly closing the cylinder end of the pas 
Sage against cylinder pressure; a valve 
yieldingly closing the exhaust chamber end 
of the passage against cylinder pressure; 
said first mentioned passage valve being of 
Sinhaller area than that of the last mentioned 
valve. 

11. The combination with a cylinder and 
piston of a valve mechanism therefor, com 

60 

prising an intake port in the cylinder; an 
exhaust chamber; an exhaust port in said 
chamber; a passage intermediate said ex 
haust chamber and the cylinder; a valve 
for the cylinder intake port; a valve nor 
mally closing the cylinder end of the passage 
against cylinder pressure; a valve normally 
closing the exhaust chamber end of the passage against cylinder pressure; spring 
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means for yieldingly holding said valves 
closed; the area, ? the first mentioned 
passage valve being greater than that of 
the last mentioned valve and its spring 
means stronger than that of the last men 
tioned valve. 

12. The combination with a cylinder and 
piston of a valve mechanism therefor, com 
prising an intake port in the cylinder; an 
exhaust chamber; an exhaust port in said 
chamber; a passage intermediate said ex 
haust chamber and the cylinder; a valve for 
the cylinder intake port; a valve normally 
closing the cylinder end of the passage 
against cylinder pressure; a valve normally 
closing the exhaust chamber end of the 
passage against cylinder pressure; all of said 
valves being concentrically arranged upon a 
('OlOI EXIS. 

13. The combination with a cylinder and 
piston of a valve mechanism therefor, com 
prising an intake port in the cylinder; an 
exhaust chamber; an exhaust port in said 
chamber; a passage intermediate said ex 
haust chamber and the cylinder; a normally 
closed valve for the cylinder intake port: 
a valve normally closing the cylinder end of 
the passage against cylinder pressure; a 
valve normally closing the exhaust chamber 
end of the passage against cylinder pressure; 
all of said valves being concentrically ar 
ranged upon a common axis; spring lineans 
for yieldingly holding each of said valves 
closed; the area of the first mentioned 
passage valve being greater than that of the 
last mentioned valve and its spring means 
stronger than that of the last mentioned 
valve. 

14. The combination with a cylinder and 
piston of a valve mechanism therefor, com 
prising an annular intake chamber in the 
top of the cylinder, closed at its top and 
open at its bottom; an intake port in said 
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chamber; an annular valve closing the open 
end of said chamber; an exhaust chamber; 
an exhaust port in said exhaust chamber; 
a passage intermediate said exhaust chamber 
and the cylinder concentric with the annular 
intake chamber; a valve normally closing 
the cylinder end of said passage against 
cylinder pressure; a valve normally closing 
the exhaust chamber end of said passage 
against cylinder pressure; yielding means 
for normally holding said valves closed; all 
of said valves being arranged to move along 
a COIRIO XIS. 

15. The combination with a cylinder and 
piston of a valve mechanism therefor, com 
prising an annular intake chamber in the 
top of the cylinder, closed at its top and open 
at its bottom; an intake port in said cham 
ber; an annular valve closing the open end 
of said chamber; an exhaust chamber: an 
exhaust port in said exhaust chamber; a 
passage intermediate said exhaust chamber 
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and the cylinder concentric with the annular 
intake chamber; a valve normally closing 
the cylinder end of said passage against 
cylinder pressure; a valve normally closing 
the exhaust chamber end of said passage 
against cylinder pressure; spring means for 
normally holding said valves closed; all of 
said valves being arranged to move along 
a common axis; the area of the first men tioned passage Valve being greater than that 
of the ?? mentioned valve and its spring 
means being stronger than that of the last 
mentioned valve. 

16. The combination with a cylinder and 
piston of a valve mechanism therefor, com 
prising a sleeve supported within the top of 
the cylinder, concentric therewith, forming 
an anniilar intake chamber therearound and 
a concentric passage therethrough, said in 

take chamber being closed at its top and 
open at its bottom; an intake port opening 
into said chamber; an annular valve nor 
mally closing the open end of said intake 
chamber; yielding means to normally hold 
said annular valve closed; an exhaust cham 
ber into which said passage opens; an ex 
haust port in said exhaust chamber; a valve 
for normally closing the cylinder end of 
said passage against cylinder pressure; a 
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valve for normally closing the exhaust 30 
chamber end of said passage against cylin 
der pressure; all of said valves being 
mounted to move along a common axis. 
In witness that I claim the foregoing I 

have hereunto subscribed my name ???is 4th 35 
day of October, 1924. 

CLEMENS S. WORTH. 


