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UNITED STATES

1,452,619

PATENT OFFICE.

JAMES BUCENER SPEED, OF NEW YORE, N. Y.

- T'o allwhom it may concern :

Be it known that I, Jaamms BuorNEr
SPEED, a citizen of the United States, resid-
ing at New York city, in the county.of New

5 York, State of New York, have invented
certain new and useful Improvements in the
Compression of Gases; and I do hereby de-
clare the following to-be a full, clear, and
exact description of the invention, such as

10 will enable others skilled in the art to which
it appertains to make and use the same.

This invention relates to the compression

~of gases and particularly to a method and
apparatus permitting utilization of centrifu-

15 gal force in raising gases froni a lower to 2

higher pressure; 1t being understood that

my invention comprehends the treatment of
gases at pressures above or below atmos-
pheric. : . . :
Centrifugal force has been utilized hereto-
fore in compressing gases, but the total
change of pressure in a single stage has
been comparatively slight and increase of

20

pressure by staging has been possible only-

25 by multiplying the units and thereby in-

creasing the bulk and initial cost of the ap-

paratus employed. It has been inpractica-

ble, therefore, to adapt centrifugal pumps

to numerous uses requiring a relatively wide

30 range between the initial and final pressures

. of the gas and to thus take advantage of the

simplicity which characterizes pumps of the
centrifugal type. , S

The object of the invention is to provide

35 a method of compressing: gases centrifugally

through integrating stages in which the gas

progressively increases in pressure between

the inlet, while traveling in a plurality of

paths from the inlet to the outlet, and to -

40 provide as well the apparatus for accom-
plishing the desired object. .
Turther objects and advantages of the in-
vention will be apparent as it is better un-
derstood by reference to the accompanying
45 diagrammatic drawing in which, .

Fig. 1is a section through a form of ap-

paratus adapted to the practice of the
method ; 4 ' .

Fig. 2 is a similar view illustrating a

50 slightly miodified form of the apparatus, be-

ing a section on the line 2—2 of Fig. 3;-
Fig. 8 is a transverse section through the
apparatus on the line 3—3 of Fig, 2;
: . ‘

‘diameter.
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Yig. 4 is'a view in elevation of the struc-
ture illustrated in Fig. 2;

Fig. 5 is a section through another form
of apparatus; : ‘ ‘

Fig. 6 is a transverse section through the
structure ‘illustrated in Fig, 5; and-

Fig. 7 is a plan view illustrating the cou-
pling of a plurality of units such as" are
llustrated in the. preceding figures. '

The fundamental conception of the inven-

tion is the possibility of adding the effects

of centrifugal force applied to a gas until
the pressute has been increased through the
desired range. It is known, for example,
that if a gas 1s confined in a rapidly whirling

chamber or is subjected to the action of rap-.

idly whirling blades therein, the pressure at
the periphery of the chamber will besr a cer-
tain definite ratio to the pressure at.the axis,
depending on the velocity of rotation and the
The’ gas thus forced to the pe-
ripliery of the chamber will pass through an

outlet, if one is provided, while additional
portions of gas are drawn through an inlet

disposed, for example, at the axis of the ap-
paratus. . A plurality of pumps, such as have
been described may be connected in geries

-and increase the range between the initial

and ‘final préssures, but such a system is ex-
tremely complicated for any considerable
amount of compressing and therefore, ‘un-
desirable. IR

The pressure developed at the periphery
of a whirling chamber is ‘relatively slight,
but if a rotating body is provided with a
plurality of independent radial channels
with eutlets and inlets connected sticcessive-
ly by stationary passages, the gas leaving
the first whirling channel at a given pres-
sure enters the second channel by way of the

stationary passage at the same pressure and

1s discharged at a higher pressure from the

second whirling passage. If -then we cons
‘tinue the integration of pressures, the de-

sired pressure may be readily attained..

rotating body and to provide an outlet from
the last chamber of the series. --Swuch, how-
ever, is not the case, and a pump so con-
structed could not achieve the desired object

. because the last channel would reach the in-

At first glance, it might appear that the
-purpose would be accomplished by connéct-
.ing all of the channels in geries about the"
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let, while it contained gas at a pressure ex-
ceedlnd the initial pressure at the inlet and
no gas S could consequently enter the system.

‘This difficulty ay, however, be rea chly met
" by arranging the outlet at a point substan-

tially dlf\metrlcally opposite the inlet and
by so arranging the whirling channels ‘uld
the st‘ltlonaly passages, that two series of
channels are provided through which the
@as passes independently from a common
inlet to a common outlet. In such a pump
the gas in one series of channels proceeds in
the oenelal direction of rotation of the ro-
tatmg body while the remainder works its
way in the reverse direction with reference
to the body.

The essential details of the invention will
be readily understood by reference to the
drawing in which 5 indicates a rotor pro-
vided with a plurality of radial channels 6.
The rotor 5 rotates a clockwise direction
viewing Figs. 1 and 2 about a fixed hub 7
havmg an inlet 8 and a plurality of recesses
9 corresponding to the channels 6. The inlet
8 communicates with one of the recesses 9.
A fixed casing 10 surrounds the rotor 5 and
a plurality of recesses 11 are formed therein
to correspond with the chanmels 6. TFach
recess 11 is connected by a pipe 12, for ex-
ample, with- a succeeding recess 9 in the
hub and it will be noted that the pipes 12 are
directed oppositely from the inlet to convey
the . gas in opposite directions about the
rotor. The casing 10 is also provided with
an outlet 13 communicating with one of the
recesses 11 and arranged in substantial op-
position to the inlet.

In operation the rotor 5 is caused to rotate

- through the application of power thereto in

40

45

any SL11tab1e manner while the hub and cas-
/ing remain stationary.

As the rotor 5 rotates
a2 difference in pressure builds up between
the inner and outer ends of the radial chan-
nels 6 owing to the application of centrifugal
force to the air in the channels and as the
ends of the channels pass the recesses 11
successively, a portion of the gas is dis-
charged through the connecting pipes 12 to
the succeeding channels while additional

-quantities of gas euter the channels which

are momentarilv connected to the inlet.
Thus gas entering the first channel from the
inlet is compressed to the maumum pres-

sure. attainable therein and is dlscharfred at
-that pressure to the second channel where

the same forces increase the pressure therein
to a corresponding degree and the operation

- continues until the gas is discharged through

60

65 .

the outlet at the opposite side of the casing.
As is hereinbefore explained, all of the gas
does not follow the direction of rot’mon of
the rotatable body. Substantially half of
the gas entering the inlet proceeds through
the second series of channe]e in a dirvection

1,452,619

and is compressed in a similar manner and
discharged with the gas from the first series
throutrh the outlet. Thus at a given instant
when the rotor is, for example in the posi-
tion indicated in the drawing, two distinct
bodies of gas exist, each under gradually
increasing pressure from the inlet to the
outlet. The final pressure of the gas at the
outlet will be substantially equivalent to the
sum of the increments of pressure in the ve-
spective channels and by suitably designing
the apparatus and constructing it of proper
dimensions, a consisiderable range of pres-
sure may be attained. As each channel
passes the outlet, it discharges a quantity of
gas correspondmﬂ to the increment of pres-
sure therein.

In the simplest form of my invention as
hereinbefore explained, the outlet is dis-
posed substantially diametrically opposite
the inlet. ~As a matter of practical opera-
tion; however, the gas passing through the
channels in the direction opposite to the ro-
tation of the rotatable body will not attain
the final pressure in the same number of
stages as in the channels, where the gas
follows the direction of rotation of the rotat-
able body due to inequality of leakage. Con-
sequently. is becomes necessary to vary the
position of the outlet with respect to the
theoretically perfect apparatus above de-
scribed. In Figs. 2 to 4 inclusive of the
drawing, a form of my invention is illus-
trated, therefore, which comprises a rotor
15 supported on a shaft 157, having a plu-
rality of channels 16 similar to those pre-
viously deseribed. A stationary hub 17 is
provided with recesses 18 corresponding to
the channels 16 and with an inlet 19 through
which the gas is drawn at the initial pres-
sure. A stationary casing 20 surrounds the
rotor and is provided with recessés 21 cor-
responding to the channels 16. The recesses
21 are connected by pipes 22 with succeeding
recesses 18 in the hub 17 and the pipes ave
so arranged that the gas enfering through
the inlet is divided and substantially equal
proportions thereof pass through the cham-
bers in the rotor in opposite directions.

The casing 20 is provided with an outlet
23 which as above noted, is offset from the
diametrical plane which includes the inlet,
and to an extent which will vary depending
upon the design and structure of the anpa-
ratus. The mode of operation of the inven-
tion as last described is substantially identi-
cal with that of the structure illustrated in
Tig. 1 and the gas is delivered through the
outlet at a pressure which represents sub-

stantially the sum of the several increments

of pressure in the several chambers.

In Figs. 5 and 6 of the drawing. a slightly
chﬂ'erent form 0: my invention is illnstrated
in which the nines 22 are veplaced hv enred
Ppassages 24. The strycture is otherwise iden-
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tical with. that~ last described and corre-

- sponding reference numerals are applied to

10

the varidus parts o 0
In Fig. 7 the invention is Hlustrated as

‘comprising’ a plurality of elements com- -
bined: and connecfed to & single shaft 25
which mdy be driven, for example, by a mo-

tor 26: ‘The-units 27, 28,29 and 30 each

- conform in detail to the structure illustrated
in the preceding figures of the drawing.: An

inlet. 81 permits the :entrance of eas at the
Initial pressure to the unit 27, where it is

- compressed in the mannér hereinbefore de-

15

seribed and delivered through an outlot
a pipe 33 which-conveys it to the inlet 84 of
the unit-28. ‘From thé pressure of-dischargs

RIEY

- from’ the unit 27, the pressure is raised in
~the unit 28 and-the gas at the pressure. of

25

discharge of the unit 28 is delivered through
an ountiet 35 to 2. pipe 38 which .conveys it
to the inlet 37 of the unit 29. Here the in-

screase of pressure i repeated and the gas is
delivered through an outlet 38 to the pipe
39 which -conveys it-to the inlet 40 .0f the
unit 30 and the gas is discharged at the final
-pressure through. the outlet 41, - The-striie-:

~ ture shown in F ig. 7-illustrates a further

30
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staging of the already staged compression

~and .is capable. of a much wider- range of
pressure than an apparatus of correspond-

Ing size made up of separate centrifugal
pumps of the ordinary type, each of which
is capable of increasing’ the pressure to a
comparatively slight extent.

From the foregoing, it will be under-
stood that I have provided a novel method
of compressing from any initial pressure the
method being adapted to the compression
from atmospheric or higher pressure, and
to evacuate a vessel attached to the suction
inlet. An apparatus is also provided twhich
is adaptable to the desired purposes and -is
capable of producing: the result in an eco-
nomical and satisfactory manner. Since the
apparatus is centrifugal in principle, it
eliminates entirely many of the disadvan-
tageous features of reciprocating pumps and

rotary ‘blowers which have been available

heretofore for the purpose of varying the
pressure of gases between relativély wide
limits. : :

Various changes may be made in the de-

tails of construction and no attempt is made

herein to illustrate such details, it being the
purpose of the present application to claim
broadly the method and apparatus whereby
the desired result is accomplished and suffi-

cient information has been embodied in the

foregoing discussion to enable any person
skilled in the art to design and build appa-
ratus conforming to the principles set. forth,

It is to be understood that the term “rg-
dial” as applied to the chambers is to be con-
sidered in the broad sense of generally ra-

dial in direction, whereby the gas travels

St

for successively. applying centr

L&
~direction away from an axis of rotation, ‘and

8

rom the axis of rotation outwardly in ac-
cordance with the principles of the applica-

X

tion of centrifiigal force.

~Ieclaim: 7 T O
L. Acmethod of augmenting the préssure
of a gas, which comprises subjecting the a8

."0

to > successive increments’ of pressure re- .

sulsing “from the application of -centvifu-

gal force thereto, while the gas is travelling -

in & plurality of paths -oppositely directed
about an axis of rotation. . :

- 2. A method-¢f augmenting the pressure
of:a gas, which comprises subjecting the gas

‘to successive incréments of pressure result-
ing from ‘the 'application of, ‘centrifugal

force thereto; while the gds is travelling ‘in
& plurality of paths oppositely ~directed
about an. axis of rotation and discharging

the gas corresponding to the final increment
S .85

of. pressure in each path. . e o
3. In an apparatus for augmenting the
pressure of gases, the combiration of means’

gal. force
trayel. i

o

to the ‘gas, thereby causing it to

means: for removing the gas frem the influ-
ence of said force, and refurning. it toward

oppositely about the axis of rotation.

4. In an apparatus for augmenting the

pressure of gases, the combination of means
comprising a plurality of channels disposed
for rotation about an’axis, means for rotat-

ing the channels whereby the gas is succes-

sively subjected to increments of pressure by

the applicatioh .of centrifugal force and

means for withdrawing the gas from the in-
fluence of said force and returning it toward
the axis after each increment of ‘pressure,
the last mentioned means being arranged so
that the gas travels in a plurality of paths

oppositely directed about the axis of rota- -

tion.

5. In an apparatus. for augmenting the-
- pressure of gases, the combination of means

comprising a plurality of channels disposed
for rotation about an axis, means for rotat-

ing the channels whereby the gas is suc-.
cessively subjected to increments of pressure

by the application of centrifugal force and
means for withdrawing the gas from the in-
fluence of said force and returning it to-

‘ward the axis after each increment of pres-
sure, the last mentioned meang being ar-"
-ranged for the passage of the gas in the di-

rection of and contrary

; to the direction of
rotation of the channels. ‘ o

6. In an apparatus for augmenting the
pressure of gases, the combination of a rotor

having a plurality of radially disposed chan-
nels, a stationary hub having an inlet for

gas, a stationary casing having an outlet for .~
130 =

gas, and communicating means whereby the
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‘the. axis after each increment of pressure, -
- the last mentioned means being artanged so-
that the gas travels in.a plurality of paths:
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gas is delivered successively following each
increment of pressure to the succeeding chan-
nels and travels in two paths oppositely di-
rected about the axis of rotation.

7. In an apparatus for augmenting the
pressure of gases, the combination of a rotor
having a plurality of channels, a stationary
hub having an inlet for gas, a casing having
an outlet for gas, said inlet and outlet being
arranged in substantially diametrically op-
posed relation, and communicating means
whereby the gas is delivered successively
following each increment of pressure to the
succeeding channels and travels in two paths

between the inlet and the outlet, said paths -

being ‘oppositely directed about the axis of
rotation. R e
8. In an apparatus for augmenting the

~ pressure of gases, the combination of a rotor

S 20

.25

having a plurality of radially disposed chan-
nels, a stationary hub having an inlet for gas,
a casing having an outlet for gas, said inlet
and outlet being arranged in substantially
diametrically opposed relation, and commu-
nicating means between said casing and hub
whereby the gas is delivered successively fol-
lowing each increment of pressure to the suc-

_ ceeding channel, said communicating means

30

being arranged to permit the gas to pass in
two generally peripheral directions from the

~inlet to the outlet.

9. In an apparatus for augmenting the
pressure of gases, the combination of a ro-
tor having a plurality of radially disposed
channels, a2 hub having an inlet for gas, a
casing surrounding the rotor and having an
outlet for gas arranged in substantially dia-
metrically opposed relation to the inlet, re-
cesses in the hub and casing corresponding
to the channels and communicating means
between the successive recesses in the casing
and hub respectively, the last mentioned
means being arranged to permit the gas to
travel in two directions from the inlet to the
outlet. , o '

10. In an apparatus for augmenting the
pressuré of gases, the combination of a ro-
tor having a plurality of radially disposed
channels, a stationary hub having an inlet
for gas, a casing having an outlet for gas,
said outlet being slightly offset from the
diametrical plane including said inlet and
communicating means between said casing and
hub whereby the gas is delivered successively
following each increment of pressure to the
succeeding channels and travels in two paths

40

50

between the inlet and the outlet, said paths

being oppositely directed about the axis of
rotation.
In testimony whereof I affix my signature.

JAMES BUCKNER SPEED.



