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To oll whom if may concern:

Be it known that I, Casper W. MiLgs, a
citizen of the United States, residing in
Anderson township, in the county of Ham-
ilton and State.of Ohio, have invented cer-
tain new and useful Improvements in Air
and Gas Compressors, of which the follow-
ing is a specification. S

My .invention relates to improvements in
air and gas compressors. o

‘One of its objects is to provide a simple
and efficient compressor of rotary ‘type for
Or gas COMpressor. ‘

Another object is to provide a COMPressor
in which the valves are of minor importance

or may be dispensed with entirely if de-

sired. = . . .

Another object is to provide improved
means for removing the heat from the com-
pressed gas. . _ o

Another object is to provide improved
means: for lubricating the compressor parts,

and providing a liquid seal to prevent leak-

" age in the compressor.
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It further consists in cértain ‘details of
form, combination and arrangement, all of
which will be more fully set forth in the
description -of the accompanying drawings
in which: , "

Figire 1 is a side elevation of my im-
proved compressor. Fig. 2 is a vertical
section through the same on line » v of
Fig. 1. Fig. 8 is a seetion through the

-same-on line # « of Fig..2. Fig. 4is 4 top
‘ “view similar to Fig..
4 illustrating a modification. Fig. 6 is a
‘view similar to Fig.

plan: view. Fig. 5 is a
2 of a modification
with valves omitted. Fig. 7 is a detail of
the gas exit of Fig. 6. Fig. 8 is a detail
sectional view illustrating a modification of
the form shown in Fig. 2.

_ In the accompanying drawings A repre-

sents the compressor, the frame or shell of.

a plurality of rings a
clamped between disks or plates a’ thereby
forming a series of cylindrical compressor
chambers a® clamped together by bolts a’.
Within the respective compressor chambers
are eccentrically mounted. cylinders or disks
B each having a series of radial slots b in
which are mounted spring actuated slides or
plungers b* thé outer ends of which press

which . comprises

passage at the opposite side.

against and maintain sliding contact with
the inner face of the rings a. The disks
B and slides &’ fit closely betweén the plates
o and are mounted upon a shaft B’ to
which the disks B are keyed or otherwise

rigidly secured so as to revolve with said

shaft, which is journaled in bearings in

the plates ¢’. The outer plates ¢’ are pro-

vided with stuffing boxes to prevent the
passage of gas at the journals. -

Each of the rings a is provided with a
gas infake passage C from which the gas
enters the central chamber of the ring by
means of small passages ¢, while any heavy
particles settle to the bottom of the passage
C and may be removed through the opeén-
ings ¢ which are ordinarily closed by a
plug or cap ¢*. Each of the Fings « is pro-
vided with an exit passage D which as
shiown in Figs. 2 and 8 are controlléd by
exit valves d held to their sedts by sprifgs
d’ and guided by supports d* through which
the valve stems pass. =~ - ;

y reason of the disks B being concen-

‘trically mounted upon the shaft B’ which

is eccentrically located within the central
chambers of the rings a, so as to touch said
ring at one point, there is a crescent shaped
space E between the periphery of disk B
and the inner wall of the chambers, which
space is divided into sections by the slides
B’ ‘thereby when thé shaft is revolving con-
tinually taking the gas into ‘said space from
the inlet passage on one side and comprds-
sing and forcing the gas through the éxit
-The passdges
C are so arranged as to supply ges fo the
space . E between_ the respective pairs of
clides unitil the widest portion of the space
¥ is reached, so as to
gas in the compressor. o

The respective rings ¢ and disks B are
progressively narrower, and the partly com-
pressed gas discharged from the first or
widest ring @ is conducted by a passige f
to the inlet passage C of the next ring of
the series, from the discharge of which the
ctill further compressed gas is conductéd by
passage f* to the supply passage C of the
next or last ring a, in W
of the compression takes place anid the gas
passes therefrom to a

storage tank or pref-
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erably as illustrated to a tank H in which
the heat.is removed by means of. cooling
water circulated through coils of pipe 4. -
In order to lubricate the operative parts

5 of the compressor and to reduce to a mini-
mum any tendency of the gas to.leak back-

ward toward the intake I provide a supply

of oil or other liquid, preferably a lubricant
occupying a portion of the tank H through
10 Which the compressed gas rises or passes to
- reach the upper portion of tank H. Said
lubricant is cooled by the water circulating
in the pipes 4, and in said tank serves as an
- . efficient liquid conveyer of heat from the
15 compressed gas to the cooling water. A
" pipe K conducts a portion of said lubricant
to the branch pipes % % %* from which
regulated quantities are admitted by valves
k* k* &° to the chambers E of the Tespective

~ 20 rings a at a point where the compression of

the gas commences therein thus serving to

seal the. compressor joints and prevent the
escape of the gas during compression. .

~ An annular rib or flange K’ in the lower

25 portion of the tank H serves to collect a

cooled portion of the lubricant between said |

flange K’ and the wall of the tank H to
sérve as a supply for the pipe K.
: L represents water jackefs formed in the
30 walls of the rings ¢ at the point where com-
pression of the gas occurs, and through
which cooling -water is conducted to pre-
vent excessive heating of the compressor.
While I preferably employ one or more
35 of the exit valves or equivalent valves to

prevent a return flow of the compressed gas,

yet due to the supply of lubricant during
expansion, and the accumulation of said lu-
. bricant in the vertical sections of the exit
- 40 passages, said lubricant will serve to pre-
vent a return flow of gas.while the shaft is
revolving, and hence part or all of the exit
valves may be dispensed with if desired, as
indicated 1n Figs. 6 and 7, where the section

45 of ring a beneath the exit passage is.pro-
vided with a series of small perforations or
slits m_for the passage of the compressed

gas and lubricant from .chamber E to the

exit passage m’.

50, In the modification Fig. 5 I have illus-:

“trated a tank corresponding to tank H for

each section of the compressor, thus the gas

is admitted to the first section through the
~inlet N and discharged from its outlet =
556 into the lower portion of a cooling tank N’
referably containing a body of lubricant.

- From.the top of tank N’ the gas enters the

inlet #" of the second section of the com-

~ pressor, .and from its outlet n* passes ‘to
80 the lower portion of cooling tank N2, and

.. from the top of tank N* to the inlét of the .

- third section of the compressor, and from its

exit #* to. the lower portion of cooling tank-
N2, Thus the gas is successivelyicooled after '

65 each stage of compression. P P’ represent

by said shaft, sai

the supply and exit pipes for the cooling
water. - The tanks H, N’, N2, N® may be
mounted above the compressor, on the floer
alongside the.compressor or in other.con-
venient positions. : , 70
In Fig. 8 T have shown a portion of one

‘of the disks B and a slide Q supported rela-

tive thereto, and against side play by means
of a stud ¢ threaded to the disk B. L

In Fig. 2 T have shown three slides to ;5

each disk B, and in Fig. 6 four slides. The
number of slides should be sufficient to sup-
ply a maximum charge of gas, between each
pair of slides and to prevent expanding the
gas in the compressor before compression g
takes place. - , -

The mechanism herein illustrated and de- -
scribed is capable of considerable modifica- .
tion without 'departing from the principle
of my invention. - " gs

Having described my invention what I

-claim is:

1.Ina uﬁas compressor, means for provid-
ing a multi-stage compression with each
stage of limited pressure capacity, -said g¢¢
means comprising a plurality of compressor
cylinders embodying cylindrical members
each embraced between two end plates or
disks, a shaft journaled in said end plates

eccentrically with reference to said cylin- 95

ders, a plurality of rotary disks eccentrically
located in said. cylinders and concentrically

supported upon and driven by said shaft,
sald rotary disks fitting closely between the
end plates of the respective cylinders, a plu-
rality of radially movable plungers for.each
of said disks, said plungers being movably .
seated in recesses in said disksand laterally-
supported by said end plates, and in con-
tact at thejr outer ends with the inner walls
of the respective cylinders and adapted to
form therewith a compression chamber of
gradually decreasing cross sectional area,
means for introducing a liquid seal between
the plungers and inner walls during the
earlier period only of compressing action of
the. plungers, gas supply and exit ports to
the respective cylinders, each exit port being
positioned in’ close proximity to the point
of least cross sectional area of said chamber,
and conduits connecting said ports to the
respective cylinders in series.. :
2. In.a gas.compressor, means for provid-
ing a multi-stage compression with each
stage of limited pressure: capacity, said
means, comprisindg a plurality of compressor
cylinders embodying cylindrical members
each embraced between two end plates or
disks, a shaft journaled in said respective
end plates _eccentrically with reference to
said cylinders, a_plurality of rotary disks
located within said respective cylinders and
concentrically s1(11pported upon and driven
rotary disks fitting ¢losely
between the end plates of said respective 130
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cylihderé, a plurality of radially movable

- plungers, exceeding two in number to each

disk, seated in recesses in said rotary disks
and closely fitting between said cylinder end
plates, the outer ends of said plungers con-
tinuously contacting with the inner walls
of said’ cylinders, and adapted to form
therewith a compression chamber of gradu-
ally decreasing cross sectional area, means
for introducing a liquid seal between the
plungers and inner walls during the earlier
period . only of compressing action of the
plungers, gas supply and exit ports to the
respective cylinders, each exit port being po-
sitioned in close proximity to the point of

least cross sectional area of said chamber,:

and conduits connecting said ports of the
respective cylinders in series.

3. In a gas compressor, means for pro-

viding a multi-stage compression with each
stage of limited pressure capacity, said

means comprising a plurality of compressor.

cylinders embodying. cylindrical members
each embraced between two end plates or
disks, a shaft journaled in said respective
end plates eccentrically with reference to
said cylinders, a plurality of rotary disks
located: within said respective cylinders and
concentrically supported upon and driven
by said shaft, said rotary disks fitting
closely between the end plates of said re-
spective cylinders, a plurality of radially
novable plungers, exceeding two in num-
ber to each disk, seated in recesses in said
rotary disks and closely fitting between said
cylinder end plates, the outer ends of said
plungers continuously contacting with .the
inmer walls of said cylinders, and adapted
to form therewith a compression chamber
of gradually decreasing cross sectional area,
means for introducing a liquid seal between
the plungers and inner. walls during the
earlier period only of compressing action of
the plungers, a plurality of gas supply
ports through the cylinder walls of the re-

spective cylinders adapted to continuously .

supply gas on the intake side of said cylin-
ders to a point where the space between
said plungers reaches a maximum, exit
ports to the respective cylinders, each exit

_port being positioned in close proximity to.

the point of least cross sectional area of

said chamber, and conduits connecting said

ports of the respective cylinders in serles.
4. In a gas compressor, means for pro-

_viding'a multi-stage compression with each

stage .of limited pressure capacity, said
means comprising a plurality of compressor
cylinders embodying cylindrical members,
each embraced between two énd plates or
disks, a.shaft journaled. in said respective
end-plates eccentrically with reference to

‘said cylinders, a_plurality of rotary:disks
located within said respective cylinders and:
coricentrically supported apon and driven

8

by said shaft, said rotary disks fitting
closely between the end plates of said re-
spective cylinders, a plurality of radially
movable plungers, exceeding two in number
to each disk, seated in recesses in said ro-
tary disks and closely fitting between said
cylinder end plates, the outer ends of said
plungers continuously contacting with the
mner walls of said cylinders and adapted
to form therewith a compression chamber of
gradually decreasing cross sectional area,
means-for introducing a liquid seal between
the plungers and the inner walls during the
earlier period only of compression action
of the plungers, gas supply. and exit ports to
the respective cylinders, each exit port be-
ing positioned in close proximity to the
point of least cross sectional area of said
chamber, and valve controlled conduits con-
necting said respective ports of said cylin-
ders in series. :

5. In a gas compressor, means for pro-
viding a multi-stage compression with each
stage of limited pressure capacity, said
means comprising a plurality of compressor
cylinders embodying cylindrical members
each embraced between two end plates or
disks, a shaft journaled in said respective
end plates eccentrically with reference to

said cylinders, a plurality of rotary disks

lecated within said respective cylinders and

concentrically supported upon and driven

by said shaft, said rotary disks fitting
closely between the end plates of said re-
spective cylinders, a plurality of  radially
movable plungers, exceeding two in num-
ber to each disk, seated in recesses. in said
rotary disks and closely fitting between said
cylinder end plates, the outer ends of said
plungers continuously contacting with the
inner walls of said cylinders and adapted
to form therewith a compression chamber of
gradually decreasing cross sectional area,

a plurality of gas supply ports through the

cylinder walls of the respective cylinders
adapted to continuously supply gas on the
intake side of said cylinders to a point
where the space between said plungers
reaches a maximum, valve controlled exit
ports to the respective cylinders, each -exit

port being positioned in close proximity to
the point of least cross sectional area of.

said chamber, conduits connecting said ports
of the respective cylinders in series, and
valve controlled ports leading to said cylin-
ders intermediate of said gas supply and
exit ports positioned to supply a liquid
lubricant and sealing medium to said cylin-
ders during the earlier period only of the
compressing action. ) :

6. In a gas compressor, means for pro-
viding a multi-stage compression with each
stage of limited pressure capacity, said
means, comprising a plurality of compressor

cylinders embodying cylindrical members :
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each embraced between two end plates or

disks, a shaft journaled in said respective
end plates eccentrically with reference to
said cylinders, a plurality of rotary disks

located within said respective cylinders and

concentrically supported upon and driven
by said shaft, said rotary disks fitting closely
between the end plates of said respective
cylinders, a.plurality of radially movable
plungers, exceeding two in number to each
disk, seated in recesses in said rotary disks

~and closely fitting between said cirhnder
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end plates, the outer ends of said plungers
continuously contacting with the inner walls

of said cylinders and adapted to form there-
- with a_compresSion chamber of gradually

decreasing cross sectional area, means for
introducing a liquid seal between the plun-
gers and inner walls during the earlier

"perlod only of compressing action of the

plungers, gas supply and exit ports to the
respective cylinders, each exit port being
positioned in close proximity to the point of
least cross sectional area of said chamber,
conduits connecting said supply and exit
ports of the respective cylinders in series,
and an automatically controlled valve in
each of said conduits.

7. In a gas compressor, means for pro-
viding a multi-stage compression with each
stage of limited pressure capacity, said
means comprising a compressor cylinder
embodying a cylindrical member embraced
between two end plates or disks, a shaft
journaled in said respective end plates ec-

" centrically with reference to said cylinder,

a rotary disk located- within- said cylinder
and concentrically supported upon and
driven by said shaft, said rotary disk fitting
closely. between the end plates of said cyl-
inder, a plurality of radially movable plun-
gers, exceeding two in number, seated in re-
cesses in said rotary disk and closely fitting
between said cylinder end plates, the outer
ends of said plungers continuously con-

tacting with the inner wall of said cylinder

and adapted to form therewith a compres-
sion chamber of gradually decreasing cross
sectional area, gas supply and exit ports to
said cylinder, each exit port being posi-

tioned in close proximity to the point of |

least cross sectional area of said chamber,
chamber connected with the exit port. to
receive the gas and a liquid sealing and

lubricating medium and to separate said
liquid medium from the gas and retain the

liquid in the chamber, means for cooling
said liquid in said chamber, and mechanism
to feed a regulated supply of said’ cooled
liquid medium to said cylinder during the
earher period only of compressing action.
'8, In a- gas compressor, means for pro-
viding a multi-stage compression with each
stage of limited pressure capacity, said

means comprising a pluralltv of ad)ouung

compressor cylmders each embodying a cy-
lindrical member embraced between two end

plates or disks, a shaft journaled in said

respective end plates eccentrically with ref-
erence to said cylinders, a plurahty of ro-
tary disks located within said respective
cyhnders and concentrically supported upon
and driven by said shaft, said rotary disks
fitting closely between the end plates of said

cylinders, a plurality of radially movable -

plungers, exceeding two in number to each
disk, seated in recesses in said rotary disks

-and closely fitting between said cylinder end

plates, the outer ends of said plungers con-
tinuously contacting with the inner walls of
sald cylinders, and adapted to form there-
with a compression chamber of -gradually
decreasing cross sectional area, gas supply
and exit ports to the respective cylinders,
each exit port being positioned in close

proximity to the point of least cross sec-

tional area of said chamber, conduits con-
necting said ports in series, a chamber con-
nected to the exit port of the last of said
cylinders to receive and store a liquid lubri-
catmg and sealing medium, through which
medium the compressed gas passes, means
to cool the liquid medium in said chamber,
and mechanism to supply a regulated quan-
tity ‘of said cooled liquid medium to the

first of said series of compressor's during the.

earlier period only of compressing action
therein and from which it successively
passes through the remaining cylinders.

9. In a gas compressor, means for pro-

viding a multi-stage compression with each

stage of hmlted pressure capacity, said

means comprising a plurality of adjoining .

compressor cylinders each embodying a cy-
lindrical member embraced between twoend
plates or disks, a shaft journaled in said re-
spective end plates eccentrically with ref-
erence to said cylinders, a plurality of ro-
tary disks located within said respective
cylinders and  concentrically- supported
upon and driven by said shaft, said rotary
disks fitting closely between the end plates
of said respective cylinders, a plurality of
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in number to each disk, seated in recesses in
said rotary disks and closely fitting between
said cylinder end plates, the outer ends of
said plungers continuously contacting with
the inner walls of said cylinders, and adapt-
ed to form therewith a compression cham-
ber of gradually decreasing cross sectional
area, gas supplv and exit ports to the re-
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spective cylinders, each exit port being po-

sitioned in close proximity to the point of
least cross sectional area of said chamber,

‘| conduits connecting said ports of the re-
-spective cylinders in series,a series of cham-

bers into which the exit conduits of the re-
spectlve cylinders discharge, said chambers
servmg as passages for the gas and as stor--
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age reservoirs for a liquid lubricating and In testimony whereof I have affixed my
. sealing medium, means to cool the Iiquid | signature in presence of two witnesses.

medium stored in said respective chambers

and mechanism to supply a regulated quan-’ : CASPER W. MILES.
5-tity of said cooled liquid medium to each of | Witnesses: -

said respective cylinders during the earlier B. B. Xrorr,

period only of compressing action. _ Warrer F. MURraY.




