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6 Clmms

- This invention relates to air compressors, and

more particularly to air compressors of that type
havmg Corliss and poppet valves. |

 The invention has for one of its objects ta in-
crease the efficiency of such compressors, to re-

duce to the minimum the cost of operating such

compressors, and to reduce to the minimum the
noise incident to the opemtmn of such com-
Pressors. S -
To attain the foregomg and othel opbjects, t}::n..
nature of which will appear as the description
proceeds, the invention comprehends the remov-
ing of the Corliss and poppet valves from such
compressors and substituting therefor a single
breather valve free of moving parts requlrmg
lubrlcatlon and mechanical operation., |
The invention is hereinafter more fully de-

~panying drawings, whereini—

Figure 1 is a view partly in side elevatmn and
partly in vertical section 111astratmg the appli-
cation of the_ breather valve to an air compressor;

Ficure 2 is a sectional view on an enlarged scale

taken on the vertical plane 2—2 of Figure 1 and

- extending transversely through the breather valve

and a fragmentary portion of the air compressor;
Figure 3 is a sectional view on an enla;rge_d

scale taken on a vertical plane extending cen-.

trally and longitudinally through the breather

5-valve and fragmentary pﬂI‘thIlS of the air com-~

pPressor;
Pigure 4 is a bottom plan view of a fmgmenta,ry

“portion .of one of the caps for holding the dis-
- charge valve strips in place in the cage of the;_
5. breather valve:

Tigure 5 is a top ulan VIBW of a fragmentary
portion of one of the caps for holding the intake
- valve strips in place in the cage of the breather

valve, and T -
Flgme 6 is a sectional view taken on a plane

extending vertically and transversely through the.

cage of the breather valve.
- Referring in detail to the drawmgs and par-

‘ticularly to Figure 2, 1 designates one of the in-

‘take or suction ports 2 one of the combmed SUC-
tion and discharge ports, and 3 one of the com-
pressed air discharge ports of an air compressor
0f well-known construction, The air compressor
has a cylindrical valve chamber 4 with the lower

side of which the intake or suction ports com-

municate, with the inner lateral side of which the
combined suction and discharge poris communi-

cate, and with the upper side of which the com-

pressed alr discharge ports communicate.

My improved breather valve is mounted mthm -

-~ the circular heads 8

- middle head 8.

‘the suction ports 15.
and 18 are under the control of valve strips 18

568,623

the cﬂamber 4 and COHSlStb of three parts, na,mely |

2 body 5 and caps 13 and 14 disposed on each,

side of the body 5. The body 5 has at its ends
6 and 7 and at its middle a

medial head 8. -

Extending from the end heads 6 and 7 to the
annular medial head 8§ are the upper and lower.
walls or webs 9 and 92 defining between them
2 champer 10 as shown in Figure 2, this chamber
being open on one side of the valve this open-
ing registering with the cylinder port 2, the

chamber 18 keing closed at its opposite end as

60
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shown in Figure 2. Each of the webs 92 is pro-

vided with g plurality of longitudinally extending
slots 11 extending entirely through the webs.
Each of the webs 9 is provided with a plurality
of longitudinally extending slots 12 which are

preferahbly in suaggered relation to the slots 11
in the lower web 92,

by the webs 9 and 92 is dmposed cha,metmca,lly

Figure 2 that the heads 6, 7 and 8 of the body
5 have exierior faces conforming to the curva-
ture of the wvalve chamber 4 and fit the valve

chamber 4 shugly so as to prevent any passage
of air therearound,

Applied to the upper faee of the web 9 are
caps 14. These caps as shown in Figure 1 are

0

The chamber 10 defined

75

to the heads 6, 7 and 8. It will be seen from

80

disposed between each end head 7 or 6 and the

'The under face of the body 5
1s alsc provided with two caps 13 extending be-
tween the middle head 8 and the end heads 6
and 7 respecfively. The caps 14 are provided
with the longitudinally extending slots 18 which

- extend straight downward from the upper circu-

lar surface of the cap to the inner face thereof,
the inner faces of the cross bars which deﬁne

these slots 16 being recessed at 20, these cross

bars being disposed immediately over the slots

12 ¢of the body. The cap 13 is also prowded
‘with a plurality of slots 15 which register with

the cross bars between the slots 11 as shown
most clearly in Figure 2, these cross bars 112

being recessed upon thEII' under faces as at 20.

It will be understood that the slots 11 and 15
constitute suction ports while the slots 12 and

16 constitute discharge ports. The intake ports
11 and 15 are under the control of valve strips

85
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17 which are located between the caps 13 and

the web 92 a,nd which normally seat against the
upper sides of these caps in position to close
The discharge ports 12

which are located between the caps 14 and the
web 9 and which normally seat against the upper
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sides of the web 9 in position to close the dis-
charge ports 12.

The valve strips 17 and 18 are made from
spring steel, and are connecled each av one end
to the upner face of the webs ¢ and 9 Dy a
pin 19, the other end of the valve sirips being
iree of connection with the wep and the caps 13
and 14, As before stated, tize cross bars of the
lower weh 92 defining the siots 11 are cuv away
upon thelr under faces as at 20, these cut away
porticns heing in the form of arcuate recssses
20 to the end that the valve strips 17 may move
upwardly guring the suction strores of the com-
pressor pistons. The heads 6, 7 and 8 are piro-
vided with seats 21 for the recention of the ends
of the valve strips 1%, and the caps 14 are pro-
vided with recesses 22 for the reception of the
ends ¢ the valve sirips 16, the recesses and tne
pins 19 positively heiding the valve strips against
lateral or longitudinal displacement. The caps
13 are provided at their lower siges with termi-
nal flanges 23 and intermediate flanges 24 which
have curved outer edges conforming to the cur-
vature of the heads 6, 7 and 8 and wnich con-
tact with vihe wall of the valve chamber 4. Thne
caps 14 are also provided withh terinmingl fanges
25 and intermediate flanges 26 which have arcu-~
ate peripheries contacting with the wall of the
valve chiamber 4. The caps 13 and 14 are se-
cured to the cage 5 by strips 27 whichh are re-
cessed in the heads 6, 7 and 8 and in the heads
23 and 25 and which are secured to said first
heads by machine screws 28.

The breather valve is secured against rotation
within the valve chamhber 4, and one end of the
valve chamber closed by a plate 29. 'The plate
29 provided with a boss 30 which engages in
a recess 31 fcrmed 1 the head 6 of the valve
cage &, Is secured to the air compressor by
SCrews 34. -

Thne other end of the valve chamber 4 is closed
by a hollow head 33 which is secured to the air
compressor by cap screws 34 and which is pro-
vided with a tubular extension entering the ad-
jacent passage 10 of the breather valve to estab-
lish communication between the compressor and
the inferior of the head. 7This head carries an
unloader 35 for the breather valve. The un-
loader 35 comprises a cylinder 36 secured to and
communicating at one end with the cap. This
end oi the cylinder is of conical formation, as
shown at 3%, to provide a seat for the conical
portion of a valve 28 slidably mounted in the
cylinder., The valve is held normally seated by a
coil soring 39 positioned bhetween the valve and
the head 40 of a screw 41. The screw 41 is en-
caged with the cap 42 of the eylinder 38 to permit
it to be adjusted to increase or decrease the ten-
sion of the spring 39, the screw being held in ad-
justed position by a nult 43 engaged therewith
and contacting with the outer side of the cap.
The cylinder 36 is provided with a discharge
nipple 44 which when the valve 37 is unseated is
In communication with the adjacent passage 10
of the valve.

The operation of the breather valve may be
stated to he as follows:—During the suction
strokes of the pistons of the compressor, the
valve strips 17 are in raised suction port uncov-
ering position and the valve strips 18 are in low-

ered or discharge port clesing position, with the

result that air will pass through the breather
valve from the intake or suction port 1 to the
combined suction and discharge port 2 of the

- COmMPressor,
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During the discharge strokes of the pistons, the
valve strips 17 will be in lowered or suction port
closing position and the valve strips 18 will he
in raised or discharge porv uncovering position,
with the result that the air will pass through the
breather valve from the combined suction and
discharge port 2 o the compressed air discharge
ort 3 of the compressor. The movements of the
valve strins 17 and 18 are limited by the webs
92 and 9 and the caps 13 and 14. The valve strips
17 and 13 are the only moving parts of the valve,
and they do not reguire lubrication in order fo
insure thelr funciioning properly, and they func-
vion withiout any mechanical connection ketween
them and the moving part of the compressor. It
will thus be understood that the cost of oil and
grease and the cost of electric current required
by those compressors having Corliss and poppet
valves are avoided. Furthermore, the valve strips
17 and 13 during their operation make little or
no noise as ccmpared withh the noise made hy
the Corliss and poppet valves. The concave lower
side of thie web 92 gnd the concave lower sides
or faces 20 of tne caps 14 permit the valve strips
17 ana i8 to move into pesitions where they will
fully uncover the suction and discharge ports of
the breather valve. The cage 5 and the caps 13
and 14 are ci such simple construction as to be
readily cast and finished in lathes. After these
parts have been finished the valve sirips 17 and
18 may be readily applied o the cage and there-
after the caps may be readily applied and secured
to the cage.

Attention is called to the fact that in my con-
struection, the body 5 of the valve has one con-
tinuous longitudinally extending passage 10 ex-
tending practically from end to end of the valve
and that the webs 9 and 9& are longitudinglly
slotted, that the middle of the valve body is re-
inforced by the annular head 8 and that as shown
1In Higure 2 intermediate the head 8 and sepa-
rating the slots 11 from each other there are the
transverse septums 112 and 122, The interme-
diate annular head 8 reinforces the valve so that
it will not collapse under pressure and serves also 120
another purpose kecause it permits the caps to
be made in sections so that the cap of one section
canh be removed and repaired without disturbing
the cap of the other section. The caps are also
provided with intermediate ribs or septums 26 125
as shown in Figure 2 which define the ends of the
longitudinally extending slofs 15 and 16 in the
caps, these septums defining the two groups of
valve strips and keeping the valve strips in place.
These valve strips ag shown in Figure 3 rest upon 130
the septums 112 and 122 and the septums or par-
titions 24 and 26 rest against the septums 112
and 122 between the ends of the valve strips,
thus preventing any leakage of air between
grroups or valve strips and also serving as a sup- 185
port for the grids or longitudinally extending bars
which define the slots.

By referring to Figure 2, it will be seen that the
longitudinally extending partition walls 9 and
92 provide for a seal joint between the body and 140
the caps which prevents any leakage ground the
valve.

‘The provision of a single longitudinally extend-
ing chamber 10 in the body with slots extending
Iongitudinally has a number of advantages over
a censiruction wherein there are provided a plu-
rality of transversely extending chamhers, be-
cause the air all enters into the one chamber,
that is, the central chamber and the pressure
equalizes, each valve thus having equal access
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to air and the same pressure.
~alr goes directly into the central chamber from
“the suction passage 1 and dir ectly out without
‘having to pass through a, plurahty of SEp&I‘ELtP

- 1"961,676 .

chambers.

Where thé 'body of the Va,lve 13 d1v1ded mto a,
number of transversely extending chambers, the
air entering one of the chambers has to be taken

care of by that one particular group of valve strips

in that chamber and should one of these valve
- strips in that pa.rtlcula,r chamber stick, the pres-

- sure would be greater in that one cha,mber Whmh

15

would cause friction whereas where there is one
chamber extendmg the whole length of the valve

body, the air egualizes and passes out thmugb
other valve strips. |

It will be noted that in my consfructwn the

valve strips 17 and 18 are: each held at one end-
buf are free to flex upward under suction, that

when the suction or pressure is relieved, the strips

mturn to their flattened form and close the open-

- 1a1 Iy easy to assemble thls valve as the valve strips

R - when laid in place prior to putting on the caps
- .25

30

gs which they control. This makes it particu-

remain in place and do not shift out of place as

they would do if springs were used urging these

It will be seen
that my valve is composed of practically three

‘pieces, omitting from ‘consideration the valve

valve strips against their seats.

strips, namely the body 5 and the caps 13 and 14.

- This makes the valve very readily assembled and

makes it very easy to put the valve strips in place.

- While T have described the pr inciple of the in-.
| 'ventmn together with the structure which I now

35
- 1o be understood that the structure shown is

~merely illustrative and that such changes may be

- made, when desired, as fall within the scope of-

consider the preferred embodiment thereof, it is

- the invention as claimed.

Wha_,t_ls claimed is:— | o |
1. A breather valve circular in cross section and

comprising a body having flat opposed faces and
upper and lower caps segmental in cross section

- adapted to rest flat upon the races to complete
45 -

the valve, the bhody having a single longitudinally

extending chamber closed at both ends and at
one side face of the body but opening upon the

.. Opposite side face of the body, the upper wall

50

55

~-sald bars being cut away on their lower faces
- a lower cap having slots registering with the cross
60

65"

of the chamber having longitudinally extendmg'

slots defined by longitudinally extending hatrs,
the lower wall of the chamber having longity-

dinglly extending slots defined by longitudinagl

bars, the outer faces of the last named bars being
above the general level of the lower wall, an

cupper cap having longltudmally extending slots
registering with the cross baz

s of the upper wall
ned by bars disposed between the slots,

and de

pars of the lower wail and valve strips disposed
over the slots in the last named cap a,nd over

the slots in the upper wall of the body.
2. A breather valve comprising a. cody havmﬂ‘-
flat upprer and lower faces and provided at its

ends and mtermedmte its ends with circular
heads and upper and lower caps segmental in
cross section adapted to rest flat against the faces

- and be disposed between said heads to thus com-
- plete the valve, said body having a single longi-

tudinally extending chamber closed on one side

of the body but opening upon the opposite face

- of the body, the upper wall of said chamber be-

~tween the intermediate head and the end heads
“having longitudinally extending slots defined by
- longitudinally extending cross bars, the lower

In my Valve ‘the

- away -

3

wall of éach ‘éﬁambel between the '1'1telmed1ate |

“head and the end heads having longitudinally
-exiending
~staggered with relation to the slots in the upper

slots defined by longltudmal bars and

wall, the outer faces of th e last named bars heing
recessed above the general level of the lower face

80

cf the Wall the upper cap having longitudinally -

extending slots registering with the cross bars of

ihe upper wall of the body and vertically extend-
ing cross barsg defining said slots and extending

35

VEItiCELHJ upward to the upper face of the cap,

said cross bhars being cut awey on their lower

faces, and resilient valve strips disposed over the

closs in the lower cap and normally resting upon
the ¢ross bars of said cap, and valve sirips dis-
posed over the siots in the upper wall of the

chamber amj resting upon the cross bars defining

E&J.d slots.

90

. A breather vahre comprising a body having

ﬂa,t upper and lower faces and provided at its
ends and at its middle with circular heads and

upper and lower caps segmental in cross seetion
‘adapied to resy flat against the faces and be
disposed between said heads to thus complete
the valve, said vody having a long,.taamally ex-~
tending chamber closed on one side of the body =
but cpening tipon the opposite face of the body,
the upper wall of said chamber having longitudi-

nally extending slofs defined by longitudinally
extending cross bars, the lower wall of said cham-
ber having longitudinally extending slots de-

fined by longitudinal bars and staggered with

relation 1o the slots in the upper wall, the outer

faces of the last named bars being recessed akove
the general level of the lower face of the wall
the upper caps having longitudinally extending .
slots registering with the bars of the upper wall

ci the body and vertically extending bars de-

95

100

106

» 110

fining said slots and extending vertically upward

to the upper face of the cap, said bars being cut
"191.1 lower faces, and resilient valve

118

strips dlsposed over the siots In the upper caps

and normally resting upon the cross bars of said
upper caps, and valve strips disposed over the
slots in the upper wall of the chamber and rest-

ing upon the cross bars defining said slots, said
strips being retained against outward movement

‘at their ends whereby the middle portion of each

strip may bow upward to permlt the inlet or

~ discharge of air. |
- 4. A breather vaive circular in cross section
“and comprising g body having flat Gpposed faces,

the bedy having a single longitudinally extend-
ing chamber closed at both ends and at one side

face of the body but opening upon the opposite
~side face of the body, the body having circular

120

1258

130

end heads and a circular medial head through

,  which the chamber in the body extends, the up-

per wall of the chamber having g plurality of
sets of longitudinally extending slots divided by

transversely extending septums, the lower wall
of the chamber having a plurality of longitudi-
nally extending sets of slots divided by trans-
versely extending septums, the longitudinally ex-

tending bars defined by said slots of the lower

~wall being cut away on their lower faces, a plu-

rality of upper caps adapted tc be disposed be-
tween the intermediate head and the end heads,

each Upper cap havmg a plurality of sets of
longitudinally extending slots defined by longi-~
tudinally extending bars, the sets of slots being

separated by a transversely extendmg partition

adapted to register with and bear against the-

corresponding septum of the body, the longi-
tudmally extendmg bars defini ng the slots of the

135
140
145

150




o

10

15

a0

0.

65

.

4

upper cap bheing cut away upon their lower faces,
a plurality of lower caps adapted to be disposed
between the intermediate head and the end
heads of the body and having longitudinally ex-
tending slots defined by longitudinally extending

bars, the slots being divided into two sets by &

transversely extending partition registering with
and resting against the corresponding septuin
dividing the slots of the lower wall of the body,
the slots of the lower cap registering with the
longitudinal bars of the lower wall of the body
and valve strips disposed over the slots in the
last named caps and over the slots in the upper
wall of the body. | |

5. A breather valve circular in cross section
and comprising a kody having opposed upper and
lower flat longitudinally slotted faces, the body
havineg a single longitudinally extending cham-
ber closed at both ends and at one side of ine
body but opening upon the opposite side face of
the body, upper and Iower caps detachably
mounted upon the flat opposed faces of the body

1,061,676

and having longitudinally extending slots stag-
oered with relation to the slots in the body, valve
strips digposed in register over the upper slots
of the body and valve strips disposed in register
with the slots in the lower cap, the caps extend-

ing over the valve strips.
6. A breather valve comprising a body having

opposed upper and lower flat faces, each iace
heing formed with a plurality of sets of longi-
tudinal slots divided by transversely extending
septums, upper and lower caps detachably
mounted upen the flat onposed faces of the body
and each having g plurality of series of longi-
tudinal slots, the several series being separated
by transversely extending septums, the septums
of the caps engaging agsinst the septums of the
body, upper valve strips disposed in register with
the upper slots in the body and lower valve strips
disposed in register with the slots in the lower
cap, said caps extending over the valve strips.

BERT R. SCOTT,
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