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My invention relates to gaseous fluid com-
pressors, and more particularly to gaseous fluid
compressors in which a liquid is employed under
the action of centrifugal force for the purpose

5 of compressing the gas.

From one of its aspects my invention relates to
the provision of a gaseous fluid compressor in
which a liquid, after having had a large amount

of energy imparted to it in the course of its action -

10 as. a compressing medium, is caused to give up
that energy and restore it to the power driving
system of the compressor in’ such & manner that
there is a minimum loss of power.

From another aspect .of

15 same comprises the feature of .employing,
whethet in g single stage or in a multi-stage com-
pressor, a liquid, preferably g liquid having a
substantial surface tension, both for the purpose
_of acting to entrain and compress a gas which is

20 t0 be compressed and to carry away the heat of
compression. ' )

Still another aspect of my invention comprises

. the feature of washing the air during the course
of compression in such & manner that all im-

25 Purities are removed, soluble gases are washed
out of the air, and the air humidified and brought
to a desired temperature, whereby a system of
bumping air of broad application, but of & spe-
cial benefit for air conditioning work, is provided.

30 A still further aspect of my invention resides
in the provision of g compressor of such char-
acter that g completely silent action is accom-
plished, despite the handling of large quantities
of air and the fronditioning thereof, as above

35 mentioned, so that a compressor system espe-
cially adapted to hospital use is provided,

Yet another aspect of the invention resides in
its provision of an Improved method of hydraulic
compressing, involving mechanical - rolling of

40 bubbles of entrained air. v -

One of the primary objects of my invention is
to provide an improved compressor employing a
lquid as the compressing medium, and having
provision for the recovery of the kinetic energy

45 imparted to the liquid during the compressing
Drocess. Another object of Iy invention is to
provide an improved compressor employing ‘a
liquid as the compressing medium, having pro-
vision for the mingling of the gas to be com-

50 pressed, in bubble form in the compressing liquid

medium, and providing not only the effect of cen-.

frifugal force, but also a rolling action for the
© "purpose of effectually accomplishing ‘a compres-
"w.Sive action. A further object of my invention is
55 -to provide ‘an” improved liquid. type compressor

my invention, the

having bubble forming and_bubble rollitig-means,
whereby the gas to be compressed is intimately
mingled with, and thoroughly washed by the
liquid compressing medium. Yet another object
of my invention is to provide an improved com-
bressor wherein there shall be accomplished not
only the function of eflicient compression, but
the desired cooling and humidifying of the air
compressed, so that after re-expansion the afr
may “be suitably conditioned for use In a condi-
tioned-air compartment. Another object of my
invention is to provide ‘an improved compressor
employing the principle of mingling the gas to
be compressed with a-liquid compression medium,
and having improved separating means for sepa-
rating the gas from the Hquid after compression.
Still another object of my invention is to provide

an improved direct-contact liquid-medium type -

of compressor, having improved automatic con-

trol means for regulating the quantity of liquid -

admitted to the compressor, and thereby the out-
but of the compressor, and also the termina] pres-
sure of the compressor. Still another object of
my invention is to provide an improved liguid
type compressor in which various fluids, having
different viscosities and different surface ten-
sions, may be employed to imprison bubbles of
alr or other gas, and subject such bubbles t6 a
rolling-down action concurrently with the de-
velopment of increasing centrifugal pressures as
the size of the bubbles diminishes, Still another
object of my invention is to provide an improved
compressor of the liquid type having associated
therewith cooling means, by means of which the
terminal temperature of the lquid to be cor:-
bressed can be controlled and varied. Yet
another object i$ to provide an improved ‘method

.. of compressing gaseous materials. Other objects

and advantages of
more fully appear,

In the accompanying drawings in which there
is shown for purposes of illustration one form
which my invention may assume in practice,~—

Fig. 1is g view partially in elevation and par-
tially in vertical centra] section through a com-
bressor unit in which the invention is embodied
in one of its forms. )

Fig. 2 is a view in end elevation with parts
broken dway of a part of the compressor ‘mech-
anism proper. i ,

Fig. 3 is an axial section on an enlarged scale
showing the lquid intake of the COmMPpressor.

Fig. 4 is a fragmentary diametric section
through a portion of the pump rotor and a por-

my invention will herefnafter
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Fig. 5 is an enlarged fragmentary detailed sec-

tion through a portion of the automatic liquid

supply control. _

Fig. 6 shows a side elevation and an end view
of one part of the automatic liquid control.

Fig. 7 is a fragmentary view of the Pelton wheel
forming a part of the compressor.

Fig. 8 is an end view and Fig. 9 a view on the
line 9—9 of Fig. 8 showing one of the bucket-
pairs of the Pelton wheel.

Pig. 10is a fragmentary view on an enlarged
scale showing details of construction of the lquid
control valve. :

Pig. 11 is an end
nection. s ) .

Referring to the drawings, and at first particu-
larly to Fig. 1, it will be noted that a suitable
base 14 provides a large internal chamber 5
and a smaller upper internal chamber 16, thelat-
ter communicating with a ‘chamber {7 in a hol-
low motor support 18, which supports a driving
motor unit 19 alined with a compressor 20 upon
the base 14, The compressor comprises a plural
part casing generally designated 21 and made
up of a body element 22 providing a pedestal 23,
another body element 24 and an end element 25.
Within the body elements 22 and 24 there is jour-
naled a hollow shaft 26 in suitable bearings 27 and
28, and this shaft is connected herein through a
flexible coupling 29 with the motor shaft 30.
The shaft 26 supports a rotor structure generally
designated 31, which rotates in a chamber of
symmetrical cross section 32, sald chamber com-
prising a pair of alr admission spaces 33 one of
which is formed within each of the casing parts
22 and 24, bubble forming chambers 34, com-
pression spaces 35, air discharge spaces 36, and a
liquid race 37,
tioned being part in casing member 22 and part in
casing member 24 and symmetrically arranged
with respect to the central plane of the rotor
81, Air is supplied to the spaces 33 through a con-
dult 38 formed in the casing and connected to
a source of supply through a pipe 39. The rotor
itself is made up, as herein shown, of three ele-
ments, a pair of bubble forming elements or noz-
zle elements 40 and a plate or central element 41.
The latter may assume various forms and may
be constructed, if desired, as a plane smooth sur-
faced plate or it may be provided with spiral

view of the liquid intake con-

~ vanes under certain circumstances. The parts of

b5

60
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the rotor are all held together by
or the like #2.

1t will be observed that the shaft 26 is hollow
and this hollow shaft communicates with a cham-
ber 45 formed in the casing element 25, this
chamber being sealed, by a suitable seal type pack-
ing 46, from a space 41 within the casing mem-
ber 22. A suitable conduit 48 formed in the wall
of the casing member 22 leads to a combined
strainer and suction valve mechanism 48 arranged
in position to extend through the chamber 18
into the chamber (5. This mechanism includes
a sleeve 50 in which is mounted a tapering suction
member 51, at whose lower end a valve seat
52 is formed to receive a valve 53, which controls
the communication between the space 54 within
the suction member and & space §5 to which
liquid can attain access only through a strainer
56 supported by means of suitable ribs 51 formed
upon the outside of the suction element 5f. A
head 58 in which the valve 53 is slidably guided
by means of a stem 59 forms a closed lower end
to the space to which liquid is first admitted after
passing the strainer 56. A light spring 60 main-

suitable rivets

‘enlarged mouth or

-are bounded at

all of the several parts men-,
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tains the valve b3 closed. so that when the pump
is primed, the priming will not be lost before
a suction has been established. The upper end
of the liquid intake apparatus is closed: by a suit-
able head 61. :
The bubble forming devices of the rotor may
be smooth, or may be provided with
curved tapering passages 65 communicating at
their larger and inner ends with the air admis-
sion spaces 33, 33, said passages being closed on
their outer sides by walls of the stationary casing.
The bubble forming portions further each com-
prise central chambers 66, communicating through
passages 67 with the hollow interior 68 of the
shaft 26 which in its turn has communication
through its valve controlled mouth 69 with the
space 45 to which liquid is drawn, after the
pump is running, through the liquid intake. One
or more series, preferably several, of relatively
radially extending bubble forming or nozzle de-
vices 10 extend between the water spaces 86 and
the air admission spaces or grooves 65. The nozzle
or bubble forming devices may assume various
forms, and are here shown as having relatively
discharge portions TI, and
smaller liquid jet forming portions 72. It will be
observed that the space 65 or spaces (depending
upon the nature of the exteriors of members 40)
their inner sides by the rotor
structure and at their outer sides by a stationary
casing wall. It will be noted, moreover, that
radially outwardly, beyond the bubble forming
members 40, there is a relatively sharp angle of
approach of the casing or rotor chamber wall to
the rotor plate 41 and then a more gradual taper
as respectively shown at 18 and 18. The form
and angle of this wall is, of course, variable in
accordance with the speeds, the dimensions, and
other design features of the compressor. At the
outer edge of the spaces 35 there. is, as has
been noted, & relatively large air separation groove
36, with portions at each side of the outermost
part of the rotor dise,
water race 31. The air separation groove Or
grooves 36 communicate with a discharge passage
80 having any suitable form of discharge valve
8{, hurein a valve’ being used which is covered
in my copending application
filed of even date herewith. .
In the normal operation of the compressor as
so far described, it will be understood that after
suitable priming, if necessary, the compressor will
automatically draw in liquid through the intake
valve 53, after the same has been strained through
the strainer 56, and will cause the liquid to pass
through the hollow interior 68 of the shaft 26 and
6ut through the nozzles or bubble makers 10 where
the liquid under the action of centrifugal force
will be caused, in passing into the space and also
after impinging upon the casing walls, to entrain
air,—-gp.rtially perhaps by aslugactionintheupper
part of the mixing chambers 65, in part perhaps
by absorption, and largely in the form of bubbles,
in the highly agitated state in which the liquid
fiows out of the chamber 65 into the tapered space
15. After the liquid with its entrained air enters
the space 15, it is subjected to increasing centrifu-
gal force, and due to the presence of a rolling ac-
tion between the plate 41 and the stationary cas-
ing wall 16, the compressing action will be fa-
cilitated and a high compression, whose value may
be readily determined according to well known
principles of design, will be built up.: As the fast
moving films of liquid containing highly com-
pressed air pass through the narrow spaces be-
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. 2,076,586
tween the inner edges of the air discharge poékets

and the rotor, the compressed air will separa

from the moving films of. liquid, and the latte y
adhering to the extremely fast rotating plate 41,
will enter the liquid race 31 from which they will
be discharged through a passage 85 and a nozzle

&

fluid supply and discharge connections 91, before
returning to the liquid storage space 15. , ,

€ amount of liquid supplied to the hollow

15 shaft 26 is controllable by valve 92 having g

manual adjustment, through rotation of its stem

83 by a hand wheel 94, to limit its maximum open-

ing, but constantly subject to close adjustment by .

automatic means as will presently be described.
20 To obtain manual adjustment of this valve, the
stem 93 is threaded for axial adjustment within
& non-rotatable sliding block 85, and is held
against unintentionaj angular movement by a

means consists of g rack 97 secured to the block
985, and an arcuate rack 98, meshed with the rack

87 and bivotable through g shaft 99, and turned
with that. shaft by an arm 100 secured to said
30 shaft. The arm 100 is connected by a link (01
with an arm member
supports a member {04 whose bosition varies with
the quantity of liquid passing through, the com-
pressor. ' The member 104 is in the forni of a fan-

35 shaped member supported by the shaft 103andnor-
. mally maintained in a certain angular position by
a torsion spring 105. The member 104 projects
through one of the air spaces 36 into close con-

action upon the buckets or grooves 106, there will

be imparted to the member 104 a rotative force,

which, through the shaft, arms and link describeq,

~50 Will move the valve 92 towarq closed position and

thereby reduce the amount of liquid attaining ac-
cess to the interior of the rotor. . . .

The general mode of operationmay now be fyur-

ther described. The ;

55 Varied, there will be a variation in the maximum

Dressure for a given speed, for the specific gravity

of the mixture will control the maximum cen-

trifugal force attainable, The cooling of the ra-

diator 90 will contro] the terminal temperature

60 in an evident manner. The specific gravity of the

liquid medium used will affect the bressure, and

the viscosity ang surface tension of the liquid me-

65 alr. It will remove

70 This rolling action

. centrifugal force.

102 upon a shaft 163 which

-at the outer edges of the rotor,

quantity of lquid being

" liquid supply to said rotor, an

control-—an idea] combination for air-condition-

use, and the possibility of high pressurés in
& single stage machine, though there is adapta-
bility to plural staging. There is also provided

an improved method of hydraulic compression in- -

volving the novel feature of bubble formation and
rolling down, and the attendant use of increasing
These and various other uses
&nd advantages of the improved compressing ‘unit
will be clearly apparent to ‘those skilled in the art,

While there is in this application specifically
described one form which the invention may as-

sume in practice, it will be understood that this

form is shown

its spirit or the scope of the appended claims.
What I claim
Patent . is;—
LIna compressor, a casing, g rotor therein,
a liquid constrained to movement through ‘said
casing and to which centrifugal force is imparted
by said rotor,'means»carried‘ by said rotor fo

ent portions of the latter., .

2. In a compressor, a casing, a rotor therein, a
liquid constrained to movement through said cas-
ing and to which centrifugal force is Imparted by
said rotor, means carried by safd rotor for effect-
ing entraining of air by said liquid, and separate
liquid and air discharges respectively radig] of
and transverse to said rotor. .

3. Ina compressor, a casing, g rotor therein,
liquid supply means communicating with said ro-
tor, gaseous fluid inlet means to said casing, and

gaseous’' fluid and lquid discharges at spaced an--
nular Zones adjacent the periphery of the rotor. -
a rotor therein,
. lquid supply means communicating with said -

4. In g compressor, a casing,

rotor, gaseous fluid inlet means
with said rotor, gaseous fluid - discharge grooves
and a liquid dis-
charge beyond the periphery of the ‘rotor,

5.1In g compressor, a casing,
liquid supply means through. the rotor, gaseous

: , 3
.~ thereto. There will be noted to be very few
" moving parts, almost no wear, silence, automatic

and desire to secure by ‘Letters

a rotor therein,
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fluid inlet means through the casing, said casing .

and rotor providing g tapering . compression
space, and gaseous fluid and liquid discharge pas-
sages at different radial distances from the rotor:
axis, : .

6. Ina compressor, a casing, g rotor therein, a

by said casing, said rotor effecting a mingling of
air and liquid and compression of the former, a
liquid discharge at the periphery of the rotor, an
air discharge for largely separating the air from
the lquid prior to discharge of the latter, driving
means for the rotor, and a Pelton wheel having

2 nozzle supplied from said liquid discharge ‘and-

connected to said rotor for rotation therewith.
7.In a compressor, a ¢asing, a rotor therein,

means affording a liquid supply to the center of

said rotor, means providing an air Inlet near

the center of said casing, said casing and rotor -

separate communications with the rotor, -

8. In a compressor, a casing, a rotor therein, g

air inlet provided

60

ery, and separate air and liquid discharges having
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Jiquid supply to the center of sald rotor, an air.

inlet near the center of the casing, bubble form-
jng nozzles on said rotor, said casing, and rotor
co-operating to roll said bubbles during centrifu-

5 gal compression, and discharge means for the air
and liquid. : : :

9. In a compressor, & casing, a rotor therein,
a liquid supply to the center of said rotor, an
air inlet near the center of the casing, bubble

10 forming nozzles on said rotor, sald casing and
rotor co-operating to roll said- bubbles during
centrifugal compression, and discharge means
for the air and liquid differently spaced radially
of the casing. s i )

15 10. In a compressor, & casing, a rotor therein,
means affording a liquid supply to said rotor, air
inlet means communicating with said rotor, a
regulating valve for the liquid supply, and means
including a device governed by the volume of

20 liquid passing across the periphery of the rotor
for controlling said valve. » '

11. In a compressor, & casing, & rotor therein,
a liquid supply to saild rotor, air inlet means

leading to said rotor, means for freeing the liquid -

25 of air at and for returning the liquid from the
periphery of "the rotor to its source of supply,
and means for controiling . the temperature of
the liquid in its passage between the edge of the
rotor and the source. . )

30 12.-The method of compressing a. gas which
comprises as steps, formation and entraining of
bubbles of gas in a stream of liquid of progres-
sively increasing pressure, and rolling said bub-
bles to decrease their size mechanically as well

35 g5 hydraulically. ’

13. The method of compressing a gas which
comprises as steps, providing & moving stream of
air, discharging jets of liquid thereinto to cause

a bubbly mixture, subjecting said mixture to pro-
40 gressively increasing pressure and concurrently

subjecting the same to a rolling action.

14. The method of compressing & gas which
comprises as steps, providing a conelike sheet of
_air moving with diminishing thickness and in-

43 ereasing velocity from the apex towards the base
thereof, discharging into the same liguid in
broken-up form and at an angle to the flow of the
air stream to produce & bubbly mass or quasi-
emulsion in the form of a sheet corresponding

50 jn shape to the surface of a flattening cone, and
substantially jncreasing the unit pressure in said
mass by centrifugal action and effecting rela-
tively . opposite movement between the opposite

. surfaces of said 1ast mentioned sheet. :

53 '15. The step in gas compression, of roliing gas-
eous bubbles in & liquid compression medium be-
tween converging surfaces.
~ 16. The step in gas compression of rolling gas-
eous bubbles in & liguid compression medium be-

60 {ween contiguous surfaces while increasing the

- fluid pressure.

17. The step in gas compression of subjecting
gaseous bubbles in a liquid compression medium
to concurrently increasing pressure and rolling
action.

18. The step in gas compression of subjecting
the mingled gas and liquid to a rolling action
spirally.

19. The method of -gas compression consisting
of subjecting successive portions of mingied gas
and liquid to a rolling action spirally and to a
concurrently increasing hydraulic pressure.

20. In & compressor, & casing, a rotor in said
75 casing, means for supplying commingled gaseous

70

fluid and lquid to 'said casing for a compressive
action thereon by said rotor, and means for sub-
stantially separating the compressed fluid from
the liquid before the edge of the rotor is reached.

21, In a compressor, a casing, & rotor in sald &
casing, means for supplying commingled gaseous
fluid and liquid to said casing for a compressive
action thereon by said rotor, means for substan-
tially separating the compressed gaseous fluid
from the liquid before the edge of the rotor is 10
reached, and separate discharge means for said
compressed gaseous fluid and sald liquid.

29. In & compressor, in combination, & rotor
in the form of a flat metal disc mounted to ro-
tate on a stationary axis coincident with its own 15
axis and having annular, opposite, lateral fluid
engaging portions of substantial radial dimension
and smooth throughout their entire radial and
circumferential extent, and means forming &
chamber for said rotor and providing a radially- 20
free path for _fluid for guiding fluid from the
portions of said rotor nearer the axis thereof
towards the periphery thereof as said rotor turns.

23. In & compressor, in combination, & rotor
in the form of a flat metal disc having a rela- 25
tively thin, imperforate, smooth-surfaced body,
and means forming a chamber for said rotor pro-
viding smooth walls for the conducting of fluid
outwardly radially of the rotor. : :

24. In a compressor, & casing having a com- 30
pression chamber, a rotor in said chamber in the
form of a flat metal circular disc, means for sup-
plying commingled air and liquid to said com-
pression chamber for & compressive action there-
on by said rotor, and means for separating the
compressed air from said liquid.

25. In a compressor, & casing having a com- )
pression chamber, & rotor in said chamber in the
form of a flat, circular metal disc, means for
supplying commingled air and liquid to said com- 40
pression chamber, discharge means adjacent to
the periphery of sald rotor for discharging the
compressed air from said chamber, and periph-
eral discharge means for discharging liquid from
said chamber. :

26. In a compressor, & casing, a rotor in said
casing, means for supplying commingled air and
liquid to said casing for action thereon by said
rotor, discharge means for the compressed alr
and for said liquid, and means including an ele-
ment projecting into saild air discharge means.
and controlled by overflow of liquid to sald air
discharge means for automatically regulating
flow of lquid to said casing. .

27. In a compressor, & casing, a rotor in sald
casing, means for supplying commingled air and -
liquid to said casing for action thereon by said
rotor, discharge means for the compressed -air
and said liquid, means including an element pro-
jecting into sald air discharge means and con-
trolled by overflow of liquid to said air discharge
means for automatically regulating flow of liquid
to said casing, and means associated with said
automatic control means for manually regulating
the liquid flow.

28. In a compressor, & casing having a com-
pression chamber, a rotor in said chamber, means
for supplying commingled air and liquid to the
compression chamber for compression. therein 7
upon rotation of said rotor, discharge means ad-
jacent the periphery of said rotor for compressed
air, and collection and discharge means at the
periphery of said rotor for the lquid.

29, Tn a compressor, a casing having a com- 75
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pression chamber, a rotor in said chamber, means
for supplying commingled air and liquid to the
compression chamber for compression therein
upon rotation of said rotor, discharge means ad-
Jacent the periphery of said rotor for compressed
air, collection and discharge means at the pe-
riphery of said rotor for the liquid, and means
governed by the thickness of the liquid trans-
versely of the rotor, at the periphery of the Iatter,
for controlling the rate of liquid supply.

30. In a compressor,
therein, means for introducing air and liquid into
said casing for action thereon by said rotor, said
rotor effecting a centrifugal compression of said
air, means for separating the compressed air, and
means receiving said liquid at the periphery of
the rotor and conducting it substantially tan-
gentially therefrom, a wheel coaxial with the ro-
tor and axially spaced therefrom for aiding in

a casing having a rotor

driving the rotor, and conducting means recely-

ing the Hquid from said substantially tangential‘

discharge and supplying it to said wheel.

31. In a compressor, in combination, a rotor
rotatable on a stationary axis and providing an
outer thin smooth annular portion of substantial
radial extent, and a housing providing smooth
walls opposed to the sides of said annular portion
and approaching the latter laterally towards the
periphery thereof. :

32. In a compressor, in combination, a rotor
rotatable on a stationary axis and providing an
outer thin smooth annular portion of substantial

10

radial extent, and a housing cooperating’ with -

said rotor to provide a bassage for fluid of dimin-
ishing dimension, axially of the rotor, towards
the periphery of the latter.

WARREN NOBLE,
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