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This invention . relates t0  air compressors and more
particularly to means for controlhng the operating' tem-
perature and:output thereof. :

In operation of certain air compressors of the multlple
cylinder type, certain-of the cylinders may be employed
as air exhausting cylinders and certain other cylinders
as air compressing cylinders.’ ' The air compressing cyl-
inders draw air from the atmosphere and compress same
for discharge and use while the air exhausting cylinders
withdraw air from a containing volume to be exhausted
and discharge the withdrawn air to the atmosphere with
consequent waste thereof.

In view of the foregoing it is one object of the inven-
tion to provide means whereby such- otherwise wasted
discharge of air from the air exhausting cylinders is
employed to increase the output of compressed air from
the:air ‘compressing cyhnders

-In the operation of air compressors, excessive discharge

temperatures, resultant from heat of compression;- tend

to -damage or otherwise cause faulty operation of the

discharge valve ‘mechanism ¢ither as a-direct result of 35
such heat or as an indirect result of carbonized oil de-’
posits, in view of which,it. is another object of thé-in-
vention to provide a means and ‘method whereby - the-
temperature of operation-of an air compressor may ‘be:

reduced from' that otherwise obtaining.

~QOther ‘objects -and ‘advantages ‘will become apparent
from the following detailed description of the invention.

In the accompanying drawing, the single figure 'is a
schematic view: of ‘a multiple ‘cylinder air exhauster-
compressor device embodymg a preferred form: of the
invention.

Descrlptzon

. Referring to the drawing, the air exhauster-compressor
apparatus - embodying . the invention comprises an air

exhauster-compressor device 1,:a receiver 2, a pressure.

relief valve device 3, and a storage reservoir 4. )

For sake of illustration,' the air exhauster-compressor
device 1 may compnse three cylinders.5, 6 and 7 mountéd
on a base.or casing miember 8 common to each. Each
of the cylinders 5, 6 and 7 (referring in -particular. to
the cylinder 6 shown-in cross-section in the drawing)
comprises the usual hollow casing' 9 having the usual pis-
ton 10 reciprocable therein in sliding sealing engagement
with the “usval. inner cylinder wall 11 forried in the
casing. - In the well-known manner, the piston 10 ‘serves
as - a movable abutment defining one end of the usual
cylmder chamber 12, the opposite end of which chamber
12 is closed by a pressure head 13 containing the usual
inlet and discharge valves 14 and 15, respectively, which
control admission and release of fluid to and from the
cylinder chamber 12, respectively; inlet valve 14 being
arranged for cooperation with a valve seat 17 to control
communication - between an inlet port 18 in' pressure
head 13 and the cylinder chamber 12 via an inlet cham-
ber 16 constantly connected to port 18 and a bore 19
in which a fluted valve stem 194 attached to inlet valve
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14 is slidably guided, and exhaust valve 15 being disposed
in a discharge chamber 29 and arranged for cooperation
with a valve seat 21 to ¢ontrol commuhication between
discharge port 22 and the cylinder chamber 12 by way
of the valve chamber 20 and a port 23. A light com-
pression spring 24 disposed in the inlet chamber 16 is
arranged to cooperate with ‘the fluted stem 194 to bias
the inlet valve 14 toward its seated position, in which it
is shown in the drawing, closing off the cylinder ¢hamber
12 from the inlet -port 18, and a similar compression
spring :25 - disposed ‘in the discharge chamber 20 is ar-
ranged- to-bias the discharge valve ‘15 toward its seated
position, .in 'which: it is ‘shown_in the drawmg,'closmg
off ‘the cylinder chamber 12-from 'the dlscharge port 22.

In the well-known manner, movement of the respective’
piston 10 in each of the-cylinders ‘5, 6 and 7 through
the 'suction stroke from. 'top' dead: center - position: in
proximity of the pressure head 13 to bottom -dead center
position in which it is shown in the drawing in connection
with cylinder 6, will cause a suction in cylinder chamber’
12 which urges unseating of inlet valve 14 and admission:
of .fluid into said chamber 12 via inlet port 18, inlet
chamber 16 and bore 19. Subsequent movement of the
piston ‘10 through its compression stroke in the opposite
direction, i. e. from its bottom dead center position to
its top. dead center position, will. cause compression: of
the fluid.in chamber 12 and displacement of such fluid
therefrom via port 23, discharge chamber 20 and dis-
charge: port-22 by unseating of the respective discharge
valve 15.

~ Each ‘of the cyhnders 5, .6 and 7 comprises the usual
connecting rod 26 which' operably ‘connects; via'a pin
27, the respective: piston 10 to ‘the usual: crank shaft"
28 suitably. driven. by means (1ot shown) ‘tocatise re-
c1procat1ng movement: of ‘the piston-in  each of sald
cylmders in" well-known" manner. B

. The- pressiite relief valvedevice 3, for: sake of sche-
matic * illustration; ‘may simply - comprise "a - casing -, 29
having formed:therein a chamber-30 constantly open to
the receiver 2, as through a pipe 31, and ‘a_chamber~32
constantly ‘open’ to the atmosphere by way of a port 33;
A’ partition ‘34, servmg
to. separate the. chamber’ 30 from  the chamber 32, in-
cludes a central opening. 35 extendmv therethrough' from
chamber to chamber for .conveying fluid under pressure
therebetween. A ‘tapered valve seat'encircling one énd-
of .the central opening 35 :in-the ‘partition ‘34 serves to
cooperate .with a correspondingly tapered valve 36 dis-:
posed ‘in- chamber ~32 for' controlling ‘communication
through said’ opening. - A:" compression .spring 37, dis-
posed in’ chamber’ 32; is arranged to u'rge" the Valve‘36
toward its :seated position, ‘in' which- it is’ shown ‘in the'f
drawing, closing  off.communication between the' cham-
ber :30 - and ‘the -chamber 32 via opening 35 ‘and thus'
closing -off -communication ‘between the receiver 2, ‘con-
stantly connected' to-.chamber 30, and the atmosphere to
The valve 36will -
be- unseated- by pressure-of: fluid - in chamber ‘30 -upon
attainment: of a.certain pressure value sufficient to ‘over- -
come the. opposing action of spring 37, whereupon com-
munication is’ established 'in device 3 between chambers™
30 and 32 via opening 35 to-release fluid under pressure”
from the receiver 2 to the atmosphere via pipe 31, and °
in -device 3. the chamber- 30, opening 35, the unseated
valve 36, chamber 32:and port 33 to limit the degree ‘of
pressure -of fluid in- the réceiver 2, against which' the

“exhauster- cylinders 5 and 7 must operate, thus assuring

70 .

that effectiveness of said cylinders 5 'and 7 as exhausters
will not be undesirably influenced by such back pressure -
in receiver 2.  Upon resultant reduction in pressure of ©
fluid in the receiver 2 to or below the above mentxoned;
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cértain pressure vilue, the action of the spring 37 will
seat the valve 36 t0 close the communication between
chambers 30 and 32 via the opening 35 and prevent
further release of fluid under pressure from receiver 2
to the atmosphere via device 3.

The cylinder. 6, for example, may be employed as an
air ' compressing cylinder and as such is provided with a
pipe 38 constantly connecting its discharge port 22 to the
fluid' pressure storage reservoir 4, while its inlet port 18
is constaritly open to the atmosphere, :

The cylinders 5 and 7 may be employed, for example,
to exhaust’ fluid under pressure from a system via such’
as a pipe 39 having branches connected to the respective
inlet ports 18 in said cylinders 5 and 7, to cause fluid
from: said pipe 39 to be drawn ‘jnto the respective: cyl-
inder chambers 12 via the respective. ports -18; inlet.
cﬁanﬁbérs-“ﬁ and bores 19 by-unseating of the respective
irilet valves 17 upon repetitive movement of the respéc-
tive pistons 10 through their suction strokes from top
dead center to bottom dead-center of piston travel.

According to a feature of the invention, the respective
discharge ports 22 in the cylinder dévices 5 and 6 are
connected via respective heat exchangers, such a§ finned
pipes 49, to the receiver 2 for storage of fluid exhausted'
from the pipe 39 and subsequent delivery of such fluid

“to. the air compressing cylinder 6 to increase’ output of
compressed fluid from same, rather than discharging such
fluid to the atmosphere as is the usual practice. The.
fluid under pressure supplied- by the exhauster cylinders:
5 and 7 to the receiver 2 is admitted to the COmpressor
cylinder 6, as through. a pipe 41 and a port 42 in casing
9 of said cylinder 6 opening radially into the respective
-cylinder chamber 12. The port 42 opens into the cylinder
wall 11 of cylinder 6:in the path of travel of piston 10
and is so-located with respect theréto-as to be.covered by
said ‘piston substantially during its suction and compres-

sion strokes and to be uncovered.during final movement -
of; the-piston in completing its suction stroke and initial"

movement of the piston in. beginning its. compression
_ stroke; covering, of the port 42 by piston 10 closing off
chamber 12 to the pipe 41 while uncovering of said port
42 by movement of piston 10 past same establishes flnid
pressure connection between said pipe 41 and said cham:
ber 12 to -allow for admission of fluid under pressure
from the receiver 2 thereto. It will be understood :that;

during operation. of - the compressor cylinder 6,.substan-—

tially-a full charge of air. from" atmosphere ‘is admitied
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initial charge in said chamber 12 to a value substantially
equal to that of the fluid in receiver 2, independently of
compressive action of piston 10 and consequently at
substantially constant temperature. - By virtue of such
initial pressurization of the compressor cylinder charge,
the work required to be performed by the compressor
cylinder 6 to raise the initially pressurized charge to the
desired discharge pressure is reduced below that whiqh
would be required were the initial charge at atmospheric
pressure, with the result that the temperature of ?he com-
pressed fluid discharged from the. cylinder 6 is_corre-
spondingly reduced. The cooling effect of the receiver air

‘admitted to the compressor cylinder 6 enables same to

be operated at a higher discharge pressure than would ‘be
practical otherwisé due to the adverse effect of excessive
discharge temperature on operation of a compressor cyl-
inder.

Having now described my invention, what I.claim as
new and desire to secure by Letters Patent is:

1. In combination with a. reservoir for storing com-
pressed air, first, second, and third air compressing means,
each of said compressing means including a cylinder.and
piston, all said compressing means being of substantially
the same capacity and. all said pistons being connected
to the same prime mover for operation thereby, means
connected to said first-and second compressing means for
cooling and storing the outputs thereof, said thi‘rd comi-
pressing means having an inlet and an outlet, said quflet
being connected to the reservoir, and means for adm1ttn?g
cooled air from said cooling’ and storing means to said
third compressing-means for addition to the air ip s?ud last
named’ coimpressing means admitted through smq inlet to
increase the output-of compressed air from the third com-
pressing means and limit the temperature rise ther@m re-
sulting from heat of compression to a low value, s:cud first
and second -compressing means supplying air to saJd_ cool-
ing-and storing means ‘at a greater rate than it is delivered

. from- said cooling-and storing means to said third com-

pressing means to thereby insure that a substantial amount
of cooled air -at a-substantial pressure is always read}ly
avéiléble for- introduction: into said third compressing
means. - . ... e e o o -

2. In combination with a reservoir for storing com-
pressed -air; first and second air compressing means con-
nected . to “a. prime: mover for.operation thereby, means

" additional to said first .air compressing means for cooling

- to the cylinder chamber 12 before port 42 is uncovered. -

to admit fluid under pressure to-said chamber 12 from
the receiver 2, and that, therefore, the output .of com:
pressed. air. from the.cylindér. 6. is increased  above that-
which-would. otherwise -be. delivered on atmospheric’ ad-
mission- alone;. by an. amount substantially. equal to-the’
amount of. pressurized air- admitted  to- chamber 12 in-
addition -to. the- atmospheric. <harge’ admitted’ during: the:
suction stroke. It will. also be apparent, that; since” the
fluid - under pressure- discharged from: the ‘exhauster cyl-
inders 5 and 7 is normally wasted; feeding-siich “fluid
“under. pressure to the compressor cylinder -6 in addition to
its normal atmospheric charge will increase:the:output ‘of

saidfcyligder and result in an-increase in efficiency ‘of oper:

ation of the exhauster-compressor-device 1.

According: .fo another- important feature ‘of the .inven‘-'

. tion,-thé-fluid “under" pressure: discharged from::the" ex-
hauster-cylinders: 5 and -7 is-preferably cooled ‘substan=
tially " to - temperature: of- the - atmosphere by passape

" through. such' as-the finned pipes-40 en toute to receiver:
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2 to-remove its heat of compression prior to admiission of

such fluid under pressure to the compressb; cylindéi 67
The finid under pressure at-atmioSpheric temperature thus:

70

admitted -into-the compressor .cylinder chamber 12-at the" . -

end .of the inlet stroke of the compressor cylinder piston

10 as.previously described, will mix with. the charge of =

- atmospheric -air_previously admitted ‘to said chamiber 12~

during such’inlét stroke and increase the pressure of the

and storing the output thereof, conduit means connecting
said first-air compressing means to said cooling a}nd stor-
iﬁg means, valve means interposed.in said condul.t means
for preventing air from escaping from the cooling and
storing means back into the first air compressing means,
said second air compressing means having first and second

- inlets' and an outlet, said outlet being connected to the

reservoir, and means connected to said cooling and stor-
ing means and to said second air compressing means for

conducting cooled air from said cooling and storing means

to said second air compressing means fqr;‘ad‘rr'lissio_n- tl}érfa_é
to through said first inlet and for addition to the air'in

-said second air compressing means admitted thrqqgﬁ said
second inlet from a source ‘other .than said cooling and

storing 'means, ‘the capacity of said first air com_prgs’s’ing
medns being substantially greater than .the capacity of
said second air compressing means thereby providing that

air is supplied to said cooling and'storin_g means py'sald:
first air ‘compressing means at a’ sub_stantlally gl_'ebz.iterv ;gtg

thar it is delivéred from said cooling and’ storing means .
10 said%secc")'n'd"ai'r"cénip’réssiﬁg means and insuring _tha:t’
" air remains in said cooling and storing means a substan- -
tial period of -time: and becomes effectively cooled, the.
‘admission of the “effectively: cooled air into said second

air. compressing means -serving to limit to a low value

_ the temperature rise in the air therein resulting from heat
- of comprtession. . - : o .
Ty - . L g i . - . . . - .. -

3. Apparatus according ‘to claim 2 including in addition

means operatively connected to the cooling and storing
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means for limiting the pressure of the cooled air therein 1,182,372
to a preselected value. 1,264,562
. 1,445,073
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