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1989,552 

PATENT OFFICE 
1989,552 

ROTARY CORPRESSOR, 

Paul E. Good, Riverton, N. J. 
Application January 3, 1934, Serial No. 705,155 

48 Claims. (C. 230-150) 
This invention relates to rotary gas compres 

sors, and more particularly to the production of 
high Speed rotary compressors. 

Previous devices of this type may be generally 
divided into three classes: centrifugal compres 
SOrs, gear pumps and variations of gear pumps, 
and structures employing sliding vanes. 
In ceintrifugal compressors, since they generate 

preSSure by Velocity actions, the pressure is de 
pendent upon the peripheral speed of the impel 
lers, and the limit of pressure a machine can pro 
duce is dependent upon its maximun rotative 
Speed, While generally efficient at large volumes, 
centrifugal compressors are inefficient where the 
pressure is high in relation to the volume, and 
particularly where the volume is snail. By driv 
ing the compressor shaft at high speed through 
Speed increasing gears, improved performance on 
high pressures and relatively small volumes may 
be obtained, but among the difficulties accom 
panying such construction are: noise and vibra 
tion of the gears, expense of their production and 
Space they occupy, and difficulty of securing ade 
quate Strength in the compressor impeller con 
Struction. Furthermore, in centrifugal compres 
Sors the pressure generated varies in proportion 
to the specific gravity of the gas pumped, neces 
sitating with electric motor or standard steam 
turbine drives the use of step-up gearing or mu 
ti-Stage compressor construction for the produc 
tion of relatively high pressures in gases of low 
Specific gravity. 
The gear pump type is not efficiently usable 

for compressing gases at pressures exceeding 
eight to ten pounds per square inch and their 
slow Speed of operation necessitates large physi 
cal dimensions that place practical limits on 
maximum unit capacity. The gear pump type 
is not a true compressor, but a displacement 
pump, and any compression taking place, Occurs 
only after the rotor has moved to a position where 
the charge it carries is in communication with 
the discharge, and COInpreSSion is then caused 
by backward flow from the discharge, producing 
pulsations. The large alrea of rotors exposed to 
the pressure difference between inlet and dis 
charge creates a heavy unbalanced side load on 
the shafts with resulting wear and deterioration, 
particularly when the pressure reaches the high 
est, practicable limits. 
The sliding Wane type also is not suitable for 

high speeds. Rapid OScillation of the vane pro 
duces inertia forces of large magnitude, and these 
inertia, effects along with the centrifugal forces 

set up, are detrimental, causing rapid wear of 
vane and casing, frequently accentuated by line 
contact only between Vane and casing. Difficulty 
of Securing dynamic balance due to lack of syn 
netry of rotor, and heavy lateral loadings. On 
shafts due to the rotor areas exposed to pressure. 
difference between intake and discharge, are com 
mon faults in this type of blower. None of the 
three types of pumps is capable of operation at 
regulatable internally-generated pressures. 

Important objects of the present invention are 
the provision of a pump which is free from recip 
rocating parts thus eliminating inertia, losses 
when operated at constant speeds; the provision 
of a simple pump which when operated at Con 
stant speed is capable of producing a variable 
output pressure and when operated at variable 
speeds is capable of producing a desired volume at 

10 

a selectively variable pressure; the provision of 
a rotary pump which is capable of producing a 
fixed output pressure without variation in speed, 
regardless of Variations in Specific gravity of a 
gas being pumped; the provision of a pump which 
is operable either as a simple displace ent pump 
or a compressor; the provision of a perfectly 
symmetrical rotor permitting operation of the 
compressor at high Speeds; the use of a con 
struction providing balanced pressures acroSS any 
diameter of the rotor or symmetrical balance of 
pressures and the provision of a pump whose 
physical dimensions by reason of the foregoing 
characteristics are small, thus rendering it usable 
in many locations prohibiting the use of other 
types of pumps. 

Further and specific objects of the invention 
are the provision of a compressor structure em 
ploying a movable barrier, the construction of 
which is stich that friction losses as a result of 
contact between the movable barrier and the rela 
tively rotating element are eliminated or reduced 
to a minimum; the provision in a rotary com 
pressor of an arrangement providing for a low 
inlet port velocity, thus insuring proper charg 
ing of the compression chambers, even when the 
pump is Operated at very high speeds, also simi 
larly adequate discharge ports, and the provision 
of a rotary compressor capable of compressing 
gas on the same cycle as shown on an indicator 
card of piston type compressors, and with a 
high efficiency. 
These and other objects I attain by the con 

struction shown in the accompanying drawings, 
wherein, for the purpose of illustration, I have 
shown a preferred embodiment of my invention 
and Wherein; ...,' 
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2. 
Fig. 1 is a plan view of a rotary coasessor (2Gin 

struction in accordance with ny inventioz, 
Sig. 2 is a side elevation thereof; 
Fig. 3 is a vertical sectional view therethrough 

On line 3-3 of Fig. 3; 
Fig. 4. is a section on line 4-4 of Fig. 3; 
Fig. 5 is a section on line 5-5 of Fig. 3; 
Sig. 6 is a Section on line 6-6 of Sig. 3; 
8ig. 7 is a, developed pian showing the arrang2 

risent and construction of the grooves of the rotor 
in one type of compressor constructed in accord 
ance With my invention, the dash and dot, liraes 
illustrating a shifted position of the rotor with 
relation to the barrier elements; 

Fig. 8 is an axial development showing the con 
struction and arrangement of the grooves; 

Fig. 9 is a view similar to that of Fig. 7 showing 
the type of compressor illustrated in Figs. 1 to 
6 inclusive; 

Fig. 10 is a Section showing the relations of the 
grooves and ports in a construction such as illus 
trated in the development of Figs. 7 and 8 taken 
on line 10-10 of Fig. 7; 

Fig. 11 is a view showing the relation of the 
grooves and ports in constructions Such as shown 
in FigS. 1 to 6, taken on line 11-11 of Fig. 9; 

Fig. 12 is a side elevation partially in section of 
a multi-stage compressor constructed in accord 
ance with my invention; 

Fig. 13 is a fragmentary transverse section 
through the casing of the multi-stage compressor; 

Fig. 14 is a section on line 14-14 of Fig. 13; 
Fig. 15 is a Section on line 15-15 of Fig. 13; 
Fig. 16 is a section on line 6-16 of Fig. 15, 

and 
Figs. 17 to 26 are semi-diagrammatic views il 

lustrating modifications of the invention. 
Referring now to the drawings, and more. par 

ticularly to Figs. 1 to 11 thereof, the compressor 
comprises stationary and movable elements, of 
which the stationary element is at present illus 
trated in the form of a cylindrical casing hav 
ing bearings 11 at its ends for the reception of a 
rotor shaft 12. The stator is preferably interior 
ly lined with anti-friction metal, as indicated at 
13 and the rotor 14 Secured to the shaft 12 has a 
rotating fit therein. The rotor has formed there 
in spirally-extending grooves which, in Figs. 1 to 
11, are shown as two in number and symmetrical 
ly arranged in the rotor as will be rendered obvi 
OuS by an inspection of the developments shown 
in FigS. 7 to 11. 
The casing mounts in slots 16, which are dia 

metrically opposed or symmetrically spaced from 
one another, rotatable barrier elements which are 
shown as two in number and indicated at 17 and 
18, each barrier element comprising a plurality of 
lobes 19 each constructed to fit the grooves 15 
With the slightest possible clearance throughout 
the length of these grooves. Each groove com 
prises a geometric figure generated by the con 
tour of a lobe of the barrier when the barrier is 
arranged to intersect the rotor, and the barrier 
and rotor move at constantly proportional speeds. 
These lobes may take on a multiplicity of forms, 
being shown as circular in certain of the figures 
and as involutes in others of the figures, (see 
lobes 19-a Figs. 21 and 22). Obviously, the form 
of the grooves will likewise vary with a variation 
in the form of the barrier lobe, as Will be ren 
dered obvious by a comparative inspection of 
Figs. 18 and 22 where the grooves 15 and 15-a. 
are generated by circular and involute lobes re 
spectively. The grooves are each disposed at an 

3,938,553, 
angle to the direction of rotation; that is to say, 
opposite ends of the grooves are displaced from 
one another as regards the plane of movement 
thereof during rotation of the rotor. Therefore, 
tie action of the looes in the grooves is Similar 
to that of the teeth of a worm gear operating in 
a, WO2, although there is no necessary direct sini 
la;ity to the contour form of teeth of Worm gears. 
if the rotor 4 be rotated without any external 
driving of the barrier elements it and 18, the 
barrier elements ray be driven therefron and the 
several lobes will act to completely block at all 
times one or both of the grooves. Furthermore, 
While have illustrated two grooves and two 
barrier elements and a symmetrical arrangement 
of these parts, it is obviously possible to change 
the number of either or both and to depart from 
Symmetrical spacing if so desired. 

It must be noted that the grooves are prefer 
ably disposed in the circumference of the rotor, 
and that the grooves should preferably have a cir 
cumferential length greater than the distance 
between adjacent barrier elements. The reason 
for increased length of the grooves will imme 
diately become obvious when it is pointed out that 
in a unit having two barriers and two grooves 
with the rotor rotating at a speed of 3600 R. P. M., 
it would only require 1/120 of a second for a given 
point on the rotor to pass from one to the other 
of the barriers. The permissible intake period 
to the groove is, thus, extremely short and the 

- 
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extension of the groove permits an extension of 
the filling time which will materially increase ef 
ficiency and reduce the pressures required at the 
intake. 
The barrier elements act primarily as a means 

for expelling fluid from the grooves of the rotor, 
which fluid may be introduced to these grooves 
in any suitable manner. In Figs. 1 to 11 the cas 
ing Wall is shown as provided with intake ports 20 
and discharge portS 21, each port being illus 
trated as a group of openings, adjacent marginal 
edges of the groups being disposed at Substantially 
the same angle to the axis of the rotor as the side 
edges of the grooves. It is not, however, essen 
tial that the ports be disposed in the stator, 
for these ports may, obviously, be arranged 
in any manner which will permit of proper intake 
and discharge of fluid. In Fig. 19, intake ports 
20-a are formed in the rotor and communicate 
continually with one end of the groove and in Fig. 
20 both intake and discharge ports 2d. are formed 
in the rotor. In the construction of Fig. 20, how 
ever, where it is desired to employ the pump as 
anything other than a displacement pump, it is 
practically essential that valving be resorted to as 
a means for controlling the discharge as shown 
in FigS. 23 and 24 and hereinafter more particu 
larly described. In Figs. 25 and 26, the barrier 
element 18-a has the lobes 19-b thereof provided 
with ports 19-c. It will be obvious that in the 
constructions shown in Figs. 23 to 26 inclusive, the 
question of whether the ports illustrated consti 
tute intake or discharge ports depends entirely 
upon the direction of rotation of the rotor. In 
each case, with the direction of rotation as illus 
trated, the ports constitute discharge ports. If, 
however, the direction of rotation be reversed, 
these ports become intake ports. In the construc 
tion of Figs. 25 and 26, if the ports 19-c be ex 
haust ports and it is desired to employ the pump 
as anything other than a displacement pump, 
valving one form of which is hereinafter more par 
ticularly described must be resorted to. Likewise, 

35 

40 

50 

60 



O 

5 

1,989,552 
it will be obvious that in Figs. 25 and 26 by simply 
thickening the barrier elements, porting as illus 
trated at 19-c can be provided at both faces, thus 
Controlling both intake and discharge. 
Under ordinary circumstances, the disposition 

of the intake ports is not a material matter, it 
being, however, preferred that these ports be so 
dispoSed that intake to the grooves starts imme 
diately upon passage of the leading ends of the 
grooves by a barrier in order to prevent vacuum 
effects. 
The arrangement of intake and discharge ports, 

and of the valves associated therewith, if such are 
provided, may be either such that exhaust starts 
immediately upon engagement of the barrier ele 
ment with the groove and cessation of intake to 
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the groove or is delayed for a predetermined sec 
tor of rotation after the barrier element has en 
gaged the groove to block the same. In the former 
instance, the pump will act simply as a displace 
ment or circulation pump and no pressure will be 
generated, while in the latter instance the barrier 
acts to compress the fiuid in the groove and gener 
ate pressure dependent upon the extent of such 
sector. Figures 7 and 8 illustrate developments 
of a Sinple compressor Such as shown in Figs. 
to 6. In these figures the exhaust ports 21 are so 
disposed that the barrier lobe 9 has been in en 
gagement with the groove for a sector of rotation 
following engagement of the barrier and discon 
tinuation of communication with the intake ports 
20 during which the edge of the groove adjacent 
the exhaust ports 21 is moved axially of the casing 
through a distance X. Therefore, fluid discharged 
from a groove by the barrier to ports 21 will be 
under compression. Fig. 10 illustrates clearly the 
axial movement necessary before the exhaust 
ports 21 are opened, the arrow of this figure indi 
cating the direction of movement of the groove. 
In Fig. 9 a development is shown where the ex 

haust ports are immediately opened after discona 
tinuation of intake and blocking by the barrier 
and, accordingly, there will be no compression. 

Fig. 1, which is a similar Section to that of 
Fig. 10 but made on the type of construction dia 
grammed in Fig. 9, clearly illustrates the fact that 
there will be no compression since the exhaust 
ports will be open to immediately permit flow of 
fluid therethrough. It also renders obvious the 
fact that by use of a valve W for determining the 
point of initial opening of the exhaust ports 21, 
this structure can be made to operate as the 
structure shown in Fig. 10 for with the valve W 
in its dotted line position, Substantially the same 
degree of compression is provided as is illustrated 
in Fig. 10. The valve W can be operated in any 
suitable manner. Obviously, by simply displac 
ing the leading edge of the port 2 of Fig. 11 to 
the right, the valve Winstead of acting to convert 
a displacement pump to a pressure generating 
pump will act to convert a low pressure pump to 
one of higher preSSre. 
The constructions sofar discussed are, obviously, 

capable of use with a greater number of grooves, 
a different number of barriers, different relative 
diameters, and a different number of lobes per 
barrier than illustrated. Due to symmetrical ar 
rangement of rotor grooves and of barriers and 
ports in the design shown any fluid pressure oc 
curring at one side of the rotor is duplicated at a 
point diametrically opposite and in the same axial 
position. In general, complete symmetry and bal 
ance of pressure surrounding the rotor as well as 
exact physical symmetry of the rotor for dynamic 

5 balance are characteristics that can be maintained 

3 
with many variations of groupings of the essen 
tial parts. Utilization of those qualities is desir 
able for the highest form of development of the 
device although not essential for all cases. As 
previously pointed out, in operation at high speeds 
it is advantageous to utilize grooves of greater 
circumferential length than the distance between 
consecutive barrier elements in order that in 
creased duration of inlet periods may be secured. 

Valving, hereinbefore referred to, may obviously 
be conveniently employed in a number of instances 
and for a variety of purposes. I have hereinbe 
fore pointed out that Valving may be utilized with 
the exhaust ports to determine whether the pump 
Operates simply as a circulation or displacement 
pump or acts as a compressor or to determine the 
extent of compression occurring in a compressor. 
Under these circumstances, the valve is shifted to 
determine the point of initial effective opening of 
the exhaust with respect to the relative positions 
of the barrier and groove. Under some circum 
stances, as for example when it is desired to util 
ize the structure in the reduction of pressures or 
delivery at pressures lower than those which would 
normally result with a full intake, it may likewise 
become necessary to control the intake port to de 
termine the amount of fluid admitted to each 
groove. In this case the valve preferably acts to 
cut off the final period of normal communication 
as suggested by the valve W" of Fig. 9. 
In the type of construction particularly shown 

in Figs. to 6, the relation of the grooves and 
ports is as that in the development of Fig. 9; 
that is to Say, the grooves have the Sane axial 
Width as the Spacing between adjacent edges of 
the inlet and exhaust ports and in this construc 
tion a Valve 24 is provided slidably seating upon 
the exterior of the stator wall by sliding engage 
ments of lugs 25 upon its outer face against Suit 
able Supports 26 formed on the outer wall of the 
exhaust chamber 27. Means are provided such 
as suitably guided rods 28 having forks 29 for en 
gaging the valves for shifting the valves to the 
desired position. In the present illustration, the 
rods 28 are disclosed as connected by a yoke 30 
manipulated through an adjustment wheel 31. 

In the type of construction particularly shown 
in Figs. to 6 the rotor is illustrated as driven 
by the Synchronous motor 32 affording a uni 
form speed of operation. The barrier elements 5 
17 and 18 are likewise driven and at a speed 
proportionate to the speed of rotation of the ro 
tor. In the present instance, the shafts 33 of 
the barrier elements are extended and directly 
connected to synchronous motors 34, these mo 
tors being So mounted, as generally indicated at 
35, that they may be rotatably, adjusted about 
their axes. Driving of the barrier elements will 
relieve contact pressure and friction engendered 
where these elements are driven by the rotor 
and by use of the adjustable synchronous mo 
tors or other suitable drive, including a corre 
sponding adjustment, the barriers may be main 
tained at such position that all friction is Sub 
stantially eliminated. 
While synchronous motors have been particu 

arly specified as a means for operating the 
shafts of the barrier elements, obviously other 
methods can be conveniently employed. In Fig. 
17 the use of fluid motors for this purpose is sug 
gested; while in Figs. 19 and 20 the barrier shafts 
are driven directly from the rotor shaft. Where 
fluid motors are employed as a propelling means, 
these motors need only supply sufficient torque to 
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relieve the rotor Cs the driving effort, recessary 
to Sotation of the barrier elements. 
Furthermore, while the barrier shafts in Figs. . 

to li have been disclosed as parallel to the directe 
tion of motion of the rotoi, this arrangement need 
not be adhered to, for any angle can be adopted 
which is deemed desirable. In Figs. and 8 
the barrier shafts 33a are disclosed as being par 
allel to the adjacent grooves of the rotor. It will 
be noted that while in air arrangegent in whic 
the barrier shafts are parallel to the direction 
of motion of the rotor the edge walls of the bar 
rier elements are Substantially fiat, in an ar 
rangement Such as shown in SigS. 1 and 18 the 
edge walls must be distinctly rounded. For this 
reason, the arrangement of barrier shaft parallel 
to direction of rotor motion is probably prefer 
able. 
The relatively small diameter and the form 

of the rotor as well as of the space in which 
it rotates are conducive to low windage losses. 
The bearing losses are also low, since symmetri 
cally balanced pressures Surrounding the rotor 
make possible its utilization of power supplied as 
pure torque without unbalanced lateral reac 
tions, and Small bearings can be used carrying 
practically rotor weight only. In comparison 
the barriers require a very small amount of 
power, Since they preferably revolve at less Speed 
than the rotor and their bearing and windage 
loSSes are low. Inlet and discharge port losses 
are a minimum. With high rotative speed and 
the resultant Small physical dimensions of a unit 
for a given capacity, the leakage losses occur 
ring in a unit of this construction can be kept 
to a low value. These features permit of the 
realization of high efficiencies. 

In FigS. 12 to 16 have illustrated a three 
Stage compressor constructed in accordance With 
my invention, the low, intermediate, and high 
preSSure stages being generally designated by the 
characters A, B and C. The arrangement em 
ployed in this compressor, as to each stage, is 
identical with that just described in Connection 
With FigS. 1 to 6 insofar as the rotor grooves 36 
and barrier elements 3 are concerned and needs 
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no further description. The rotor grooves of 
the stages B and C are each reduced in capacity 
with relation to the grooves of the preceding stage 
to compensate for reductions in volume through 
Compression in the preceding stage, and the aS 
Sociated ports of the Stator 38 are proportion 
ately sized. The exhaust ports 39 of the stages 
A and B are each in direct communication with 
the intake ports 40 of the succeeding stages B 
or C. The valves 41, 42 and 43 controlling the 
exhaust ports of the stages A, B and C have 
each secured to the lugs 44 thereof a headed pin 
45 between the head of which and the lug 44 
thereof are arranged in the order named a fork 
46 and a spring 47, which Spring normally main 
tains the fork in engagement with the head 45 
but permits yielding under certain circum 
stances, as hereinafter Set forth. Each fork is 
a portion of an ensemble 48 slidiag upon a Suit 
able guide 49 in the valve chamber 50. Each en 
semble comprises, in addition to the fork, a sleeve 
51 surrounding the guide 49 and a valve 52 Se 
cured to this sleeve. The valve 52 controls com 
munication between ports 53 and 54 of the valve 
chamber, port 53 being in communication with 
the inet port of the associated stage, while port 
54 is in communication with the exhaust port of 
the same stage. The ensemble sleeve is grooved 
at 55 for co-action with a shifting fork 56, which 

ég. 3,333.552. 
shifting fork is pivoted go: a suitable givot pir. 
3' and is equipped with S. rollei 58 co-acting Witn. 
a can 59. Cam 59 is common to all stages and 
is actuated through a Suitable push rod 60. The 
cam 59 has slots 6i in which the rollerS operate, 
these slots being offset intermediate their ends 
with an angular offset as indicated at 62. The 
angular offset comprises a means for transfer 
ring the roller from one end to the other of the 
slot and these angle offsets are So disposed that 
the forks 56 of the stages A, B and C are suc 
cessively actuated to move the associated valve 
to the left in Fig. 15. In Fig. 16, the push rod 
is at an intermediate stage of operation, the 
valve 41 of the stage A being in operative posi 
tion and the valve 52 of this stage being disposed 
to prevent communication between the exhaust 
and intake of the stage. At the stage B, the valve 
42 is partially shifted to its inoperative position 
and the valve 52 of this stage has not as yet 
placed the exhaust and intake of the stage in 
communication; while at stage C both of the 
valves 43 and 52 are shifted. It will be noted 
that when the valve of the stage has reached 
a predetermined position representing a maxi 
mum exhaust opening, the projecting portion of 
the headed pin 45 engages a Suitable stop 63, 
after which time the valve does not partake 
of any further movements which are imparted 
to its associated ensemble 48, the fork 46 of 
the ensemble sliding upon the pin and compreSS 
ing the Spring 47. 

It will be obvious that with an arrangement 
of this sort it is possible to produce a desired 
pressure which may be either of the pressure of 
the stage A, the compounded pressures of the 
stages A and B, or the compounded pressures 
of the stages A, B and C. The unloading valves 
permit the fluid transferred by unloaded stages 
to recirculate to the intake of that stage So that 
there is no compression component in these 
stages. While the barriers have been illustrated 
in this multi-stage form as disposed in alignment, 
this is merely for the purpose of illustration as, 
obviously, it is readily possible to circumferentially 
displace the barriers of one stage with relation 
to those of the other, this arrangement afford 
ing some economy in Space. 

Rotor grooves of one stage may likewise be cir 
cumferentially displaced with reference to an ad 
jacent stage for the same purpose. Such dis 
placement of the grooves may be made independ 
ently of barrier displacement. Preferably the 
time of discharge from one stage and time of inlet 
to the succeeding stage in a multi-stage Com 
pressor are arranged for a minimum pressure 
variation in the space that provides interstage 
communication. 

Referring now more particularly to Figs. 23 
and 24, these figures disclose valve portS 64 ex 
tending through the wall of the rotor to the in 
terior thereof and, likewise, illustrate valving to 
control such a port. In the present instance, 
a stationary housing 65 is shown as interiorly 
fitting the rotor, which housing has ports 66 for 
communication with the ports 64 at predeter 
mined points for co-action with the ports 64 of 
the rotor through predetermined sectors of rotor 
rotation. Rotatably adjustable within the casing 
is a valve element 67 for co-action with the portS 
66 and it will be obvious that by adjustment of 
this valve element the duration of the Sector of 
communication may be adjustably determined. 
With rotation of the rotor in the direction of 
the arrow of Fig. 24 the ports 64 become exhaust 
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ports and with this rotation reversed they be 
come intake ports. The valve may be rotated in 
any suitable manner being at present illustrated 
as having a Worm Segment 68 connected thereto 
and engaged by a worn 69, the shaft 70 of which 
projects from the casing. 

in Figs. 25 and 26, wherein the several lobes 
of the rotor are pocketed at 19-c to form ports, 
the stator wall has the port 7 for communica 
tion with the port of the active lobe. This com 
munication is shown as controlled by a rotatable 
Segmental-shaped valve 72 which, as in the case 
of the valves previously discussed, is adjustable 
as by means of an arm 73 attached thereto 
and, accordingly, determines the rotative sector 
through which the port is in communication with 
a selected groove. As in the case of Fig. 24, if 
rotation is in the direction of the arrow, the port 
is an exhaust port, and if reversed is an intake 
port. Obviously, the various types of porting as 
illustrated may be employed in conjunction with 
One another and many variations are possible in 
the method of Valving to obtain Variably adjust 
able intake and exhaust sectors. 

Since the construction is otherwise capable of 
considerable modification without in any manner 
departing from the spirit of the invention, I do 
not wish to be understood as limiting myself to 
the specific arrangements herein disclosed ex 
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cept as hereinafter claimed. 
claim: 

1. In a high speed multi-stage rotary com 
preSSOr, a rotor having a plurality of groups of 
Symmetrically arranged spiral grooves disposed 
in circumferential bands, a stator supporting a 
plurality of rotatable barriers for each group of 
grooves, said barriers being symmetrically spaced 
about the rotor and having lobes, the grooves of 
each stage being generated by the lobes of the 
associated barriers when the barriers are posi 
tioned to intersect the rotor and the barriers and 
rotor are rotated at constantly proportional 
Speeds whereby the lobes of said barriers block 
the grooves of their respective groups during 
predetermined sectors of rotation of the rotor 
and traverse the grooves from end to end, ports 
asSociated with each giroup of grooves for the 
intake of fluid to and exhaust of fluid from said 
grooves, the exhaust port of each group com 
municating with the intake of the succeeding 
group, the exhaust port means communicating 
With each groove during at least a portion of that 
Sector of rotation in which the groove is blocked 
by a barrier lobe. 

2. A device as claimed in claim 1 wherein 
means are provided to deterrine the rotative 
position of the rotor at which a given, groove first 
communicates with the associated exhaust port. 

3. A device as claimed in claim 1 wherein valves 
are provided associated with each exhaust port 
to determine the rotative position of the rotor at 
which the exhaust port first communicates with 
the associated grooves of the group, and means 
are provided for consecutively actuating said 
Valves. 

4. A device as claimed in claim 1 wherein 
valves are provided aSSociated with each exhaust 
port to determine the rotative position of the 
rotor at which the exhaust port first communi 
cates with the associated grooves of the group 
and means are provided for consecutively actuat 
ing said valves, and further means are provided 
to place the exhaust port associated with a given 
group of grooves in communication with the in 
take port thereof as the valve associated with 

S 
the exhaust port of said group is positioned to 
fully open the exhaust, port. 

5. In a rotary compressor, a stationary casing 
having a pair of diametrically-opposed intake 
ports and a pair of diametrically-opposed exhaust 
ports, the intake ports being axially spaced from 
the exhaust ports, a rotor fitting the casing and 
having a pair of symmetrically-disposed spiral 
grooves, and a pair of diametrically-opposed noWs 
able barriers carried by Said casing and having 
looes blocking Said grooves fron end to end as 
the rotor is rotated, an intake and an exhaust 
port being disposed between the barriers at each 
side of the casing whereby the grooves succes 
sively co-act with said ports. 

6. A device as clained in claii. 5, Wherein the 
grooves have an axial Width less than the axia 
spacing of the ports. 

7. In a rotary compressor, a stationary casing 
having a pair of diametrically-opposed intake 
ports and a pair of diametrically-opposed exhaust 
ports, the intake ports being axially spaced from 
the exhaust ports, a rotor fitting the casing and 
having a pair of symmetrically-disposed spiral 
grooves, a pair of diametrically-opposed novable 
barriers carried by said casing and having lobes 
blocking said grooves from end to end as the 
rotor is rotated, an intake and an exhaust port 
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being disposed between the barriers at each side 
of the casing whereby the grooves successively 
co-act with said ports, and valve means operable 
to increase the effective axial spacing of the in 
take and exhaust portS. 

8. A device as claimed in claim wherein the 
grooves have an axial width less than the axial 
Spacing of the ports. 

9. In a rotary compressor, a stationary casa 
ing having a pair of diametrically-opposed in 
take ports and a pair of diametrically-opposed 
exhaust ports, the intake ports being axially 
Spaced from the exhaust ports, a rotor fitting 
the casing and having a pair of symmetrically 
disposed spiral grooves, a pair of diametically 
Opposed movable barriers carried by said casa 
ing and having lobes blocking said grooves fron 
end to end as the rotor is rotated, an intake and 
an exhaust port being disposed between the 
barriers at each side of the casing whereby the 
grooves Successively co-act with said pots, aid 
Valve means operable to increase the effective 
axial spacing of the intake and exhaust ports 
and to place the intake and exhaust ports it 
communication with one another. 

10. In a rotary compressor, a stationary case 
ing having a pair of diametrically-opposed in 
take ports and a pair of diametrically-opposed 
exhaust ports, the intake ports being axially 
spaced from the exhaust ports, a rotor fitting 
the casing and having a pair of symmetrically 
disposed spiral grooves, and a pair of diametri 
cally-opposed movable barriers carried by said 
casing and having lobes blocking said grooves 
from end to end as the rotor is rotated, an in 
take and an exhaust port being disposed between 
the barriers at each side of the casing where 
by the grooves Successively co-act with said ports, 
said grooves each extending about the rotor 
through more than 180 degrees. 
1. In a multi-stage rotary compressor, a rotor 

having a plurality of longitudinally-spaced pairs 
of symmetrically-disposed spiral grooves there 
in, a casing surrounding the rotor and having 
a pair of rotatable barriers for each pair of 
grooves, the barriers associated with each pair 
of grooves being circumferentially displaced from 
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One another through 80 degrees aid having 
lobes blocking said grooves and traversiag the 
grooves from and to end as the Soto; is rotated, 
the casing having intake and exialist ports for 
each pair of grooves, said intake and exhaust 
ports being axially displaced froia one another 
whereby the grooves successively co-act with said 
ports, the grooves of each pair being of the same 
capacity, the grooves of Succeeding pairs being 
reduced in capacity with relation to the grooves 
of the preceding pair, and a controllable con 
nection between the exhaust port aSSGciated with 
each pair and the intake port of the Succeeding 
98. 

12. In a rotary compressor, a casing, a rotor 
having a rotating fit in Said casing and inaving 
a plurality of spirally extending grooves Syn 
metrically arranged in a circumferential band, a 
plurality of rotatable barrier elements Symnet 
rically arranged about the rotor and Supported 
by the casing, said barrier eerinents having lobes 
to successively block said grooves and traverse 
the grooves from end to end as the rotor is ro 
tated and ports to permit intake of fluid to and 
discharge of fluid from said grooves, said ports 
oeing axially spaced to communicate with Oppo 
site ends of the grooves and being in communica 
tion with each of said grooves during a portion 
only of that period of rotation of the rotor 
when the groove is blocked by an associated bar 
rier lobe, the barrier elements being circum 
ferentially spaced a distance less than the cir 
cumferential length of the grooves. 

13. In a high speed rotary pump, a rotor hav 
ing a plurality of spiral grooves symmetrically 
arranged in a circumferential band, a stator Sup 
porting a plurality of symmetrically arranged ro 
tatable barriers having lobes, said grooves be 
ing generated by said lobes when the barriers 
are positioned to intersect the rotor and the bar 
riers and rotor are rotated at constantly pro 
portional speeds whereby in operation of the pump 
the lobes of the barriers block said grooves dur 
ing predetermined sectors of rotation of the ro 
tor during which the lobes traverse the grooves. 
from end to end, port means for intake of fluid 
to and exhaust of fluid from said grooves, the 
exhaust port means communicating with each 
groove during at least a portion of that sector 
of rotation in which the groove is blocked by the 
obes. 
34. A device as claimed in claim 13 wherein 

iaeans are provided to adjustably determine the 
rotative position of the rotor at which the groove 
first coininunicates with the exhaust port means. 

15. A device as claired in claim i3 wherein 
means are provided to adjustably determine the 
rotative position of the rotor at which the groove 
finally coininunicates with the intake port means. 

16. A device as claired in claim 13 wherein 
means are provided to adjustably determine the 
rotative positions of the rotor at which the groove 
first comininicates with the exhaust port means 
and finally communicates with the intake port 
eaS 
17. In a higia speed rotary planag, a rotor have 

ing a plurality of spiral grooves symmetrically 
arranged in a circumferential band, a stator Sup 
porting a plurality of symmetrically arranged ro 
tatable barriers having lobes, said grooves being 
generated by said lobes when the barriers are 
positioned to intersect the rotor and the barriers 
and rotor are rotated at constantly proportional 
speeds whereby in operation of the pump the 
lobes of the barriers block said grooves during 

2,389,552 
predetermined sector's of rotation of the roof 
guring which the lobes traverse the grooves from 
and to end, port means for intake of fiuid to 
and exhaust of fluid from Said grooves, tile ex 
inaust port means communicating with each 
groove during the latter portion only of &aat 
Sector of rotation in which the groove is blocked 
cy the lobes. 

8. A device as claimed in clain it. Wherei 
raneans are provided to adjustably deterraine the 
rotative position of the rotor at which the groove 
irst communicates with the exhaust port ineans. 

9. A device as claimed in claim 1'. Whereira 
ineans are provided to adjustably determine the 
rotative position of the rotor at which the groove 
finally communicates With the intake port nea.I.S. 

20. A device as claimed in claim 17 wherein 
neans are provided to adjustably determine the 
rotative positions of the rotor at which the groove 
first communicates with the exhaust port means 
and finally communicates with the intake port 
e.S. 
21. In a high speed rotary pump, a rotor having 

a plurality of spiral grooves symmetrically ar 
ranged in a circumferential band, a stator Sup 
porting a plurality of symmetrically arranged ro 
tatable barriers having lobes, Said grooves being 
generated by said lobes when the barriers are 
positioned to intersect the rotor and the barriers 
and rotor are rotated at constantly proportiunal 
speeds whereby in operation of the pump the lobes 
of the barriers block said grooves during prede 
termined sectors of rotation of the rotor during 
which the lobes traverse the grooves from end to 
end, port means for intake of fluid to and exhaust 
of fluid from Said grooves, the exhaust port means 
communicating with each groove during at least 
a portion of that sector of rotation in which the 
groove is blocked by the lobes, the intake means 
being formed in the stator. 

22. A device as claimed in claim 21 wherein 
means are provided to adjustably determine the 
rotative position of the rotor at which the groove 
first communicates with the exhaust port means. 

23. A device as claimed in claim 21 wherein 
means are provided to adjustably determine the 
rotative position of the rotor at which the groove 
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finally communicates with the intake port means. 
24. A device as claimed in claim 21 wherein 

means are provided to adjustably determine the 
rotative positions of the rotor at which the groove 
first communicates with the exhaust port means 
and finally communicates with the intake port 
eaS 
25. In a high speed rotary pump, a rotor having 

a plurality of spiral grooves Symmetrically ar 
ranged in a circumferential band, a stator Sup 
porting a plurality of symmetrically arranged ro 
tatable barriers having lobes, said grooves being 
generated by said lobes when the barriers are 
positioned to intersect the rotor and the barriers 
and rotor are rotated at constantly proportional 
speeds whereby in operation of the pump the lobes 
of the barriers block said grooves during prede 
termined sectors of rotation of the rotor during 
which the lobes traverse the grooves from end to 
end, port means for intake of fluid to and exhaust 
of fluid from said grooves, the exhaust port means 
communicating with each groove during at least 
a portion of that sector of rotation in which the 
groove is blocked by the lobes, the exhaust port 
means being formed in the stator. 

26. A devica as claimed in claim 25 wherein 
means are provided to adjustably determine the 
rotative position of the rotor at which the groove 
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first communicates with the exhaust port means. 

27. A device as claimed in claim 25 wherein 
means are provided to adjustably determine the 
rotative position of the rotor at which the groove 
finally communicates with the intake port means. 

28. A device as claimed in clairn 25 wherein 
means are provided to adjustably determine the 
rotative positions of the rotor at which the groove 
first communicates with the exhaust port means 
and finally communicates with the intake port 
S3S 
29. In a high speed rotary pump, a rotor having 

a plurality of spiral grooves symmetrically ar 
ranged in a circumferential band, a stator Sup 
porting a plurality of Symmetrically, arranged 
rotatable barriers having lobes, said grooves being 
generated by said lobes when the barriers are 
positioned to intersect the rotor and the barriers 
and rotor are rotated at constantly proportional 
speeds whereby in operation of the pump the lobes 
of the barriers block said grooves during prede 
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termined sectors of rotation of the rotor during 
which the lobes traverse the grooves from end to 
end, port means for intake of fiuid to and exhaust 
of fillid from said grooves, the exhaust port means 
communicating with each groove during at least 
a portion of that sector of rotation in which the 
groove is blocked by the lobes, the intake port 
means being formed in the rotor. 

30. A device as claimed in claim 29 wherein 
means are provided to adjustably determine the 
rotative position of the rotor at which the groove 
first communicates with the exhaust port means. 

31. A device as claimed in claim 29 wherein 
means are provided to adjustably determine the 
rotative position of the rotor at which the groove 
finally communicates with the intake port means. 

32. A device as claimed in claim 29 wherein 
means are provided to adjustably determine the 
rotative positions of the rotor at which the groove 
first communicates with the exhaust port means 
and finally communicates with the intake port 
8S f m 

33. In a high speed rotary pump, a rotor having 
a plurality of spiral grooves Symmetrically are 
ranged in a circumferential band, a stator Sup 
porting a plurality of symmetrically arranged 
rotatable barriers having lobes, said grooves being 
generated by said lobes when the barriers are 
positioned to intersect the rotor and the barriers 
and rotor are rotated at constantly proportional 
speeds whereby in operation of the pump the lobes 
of the barriers block said grooves during prede 
termined sectors of rotation of the rotor during 
which the lobes traverse the grooves from end to 
end, port means for intake of fluid to and exhaust 
offiuid from said grooves, the exhaust port means 
communicating with each groove during at least 
a portion of that sector of rotation in which the 
groove is blocked by the lobes, the exhaust port. 
means being formed in the rotor. .. 

- 34. A device as claimed in claim 33 wherein 
means are provided to adjustably determine the 
rotative position of the rotor at which the groove 
first communicates with the exhaust port means. 

35. A device as claimed in claim 33 wherein 
means are provided to adjustably determine the 
rotative position of the rotor at which the groove 
finally communicates with the intake port means. 

36. A device as claimed in claim 33 wherein 
means are provided to adjustably determine the 
rotative positions of the rotor at which the groove 
first communicates with the exhaust port means 
and finally communicates with the intake port 
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37. In a high speed rotary pump, a rotor have 

ing a plurality of spiral grooves symmetrically 
arranged in a circumferential band, a stator Sup 
porting a plurality of Symmetrically arranged 
rotatable barriers having lobes, said grooves be 
ing generated by said obes when the barriers are 
positioned to intersect the rotor and the bar 
riers and rotor are rotated at constantly pro 
portional speeds whereby in operation of the 
pump the looes of the barriers block said grooves 
during predetermined sectors of rotation of the 
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rotor during which the lobes traverse the grOOVeS 
from end to end, port means for intake of fluid 
to and exhaust of fluid from said grooves, the 
exhaust port means communicating with each 
groove during at least a portion of that Sector 
of rotation in which the groove is blocked by. 
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the lobes, the intake and exhaust port means 
being formed in the rotor. 

38. A device as claimed in claim 37 wherein 
means are provided to adjustably determine the 
rotative position of the rotor at which the groove 
first communicates with the exhaust port means. 

39. A device as claimed in claim 3 wherein 
means are provided to adjustably determine the 
rotative position of the rotor at which the groove 
finally communicates with the intake port means. 

40. A device as claimed in claim 37 wherein 
means are provided to adjustably determine the 
rotative positions of the rotor at which the 
groove first communicates with the exhaust port 
means and finally communicates with the intake 
port means. 

4i. in a high speed rotary pump, a rotor hav 
ing a plurality of spiral grooves Symmetrically 
arranged in a circumferential band, a stator sup 
porting a plurality of symmetrically arranged 
rotatable barriers having lobes, said grooves be 
ing generated by said lobes when the barriers 
are positioned to intersect the rotor and the 
barriers and rotor are rotated at constantly pro 
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portional speeds whereby in operation of the 
pump the lobes of the arriers block said grooves 
during predetermined sectors of rotation of the 
rotor during which the obes traverse the grooves 
from end to end, port means for intake of fluid 
to and exhaust of fluid from Said grooves, the 
exhaust port means communicating with each. 
groove during at least, a portion of that Sector 
of rotation in which the groove is blocked by the 
obes, the intake port Cleans including pockets 
formed in the obes of the barrier. 

42. A device as claired in clain & Wherein 
means are provided to adjustably determine the 
rotative position of the rotor at which the groove 
first communicates With the exhaust port means. 

43. A device as claimed in claim 41 wherein 
means are provided to adjustably determine the 
rotative position of the rotor at which the groove 
finally communicates with the intake port means. 

44. A device as claimed in claim 41 wherein 
Eneans are provided to adjustably determine the 
rotative positions of the rotor at which the groove 
first communicates with the exhaust port means 
and finally communicates with the intake port 
eaS 
45. In a high speed rotary pump, a rotor hav 

ing a plurality of spiral grooves symmetrically 
arranged in a circumferential band, a stator 
Supporting a plurality of symmetrically arranged 
rotatable barriers having lobes, said grooves be 
ing generated by said lobes when the barriers are 
positioned to intersect the rotor and the barriers 
and rotor are rotated at constantly proportional 
speeds whereby in operation of the pump the 
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lobes of the barriers biocic Said : 
predeterrained Sectors of rotatis" 
during which the icles ravese lie grooves fron 
end to end, port means for intake of fluid to and 
exhaust of iduid from said grooves, the exinaust 
port in eans coininunicating with each groove 
during at least 3 portion of that sector of rotas 
tion in which the groove is blocked by the oes, 
the exhaust port means including pockets forained 
in the lobes of the barrier. 

46. A device as claimed in claia 45 wherein 
means are provided to adjustably determine the 
rotative position of the rotor at which the groove 
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first coignalinicates with the exhaust port meanis. 

47. A device as claired in cairn 45 wherein 
mea, as are provided to adjustably determine the 
rotative -osition of the rotor at which the groove 
in2iy corra unicates with the intake port means. 

'3. A ?ievice as claised in claim 45 wherein 
Jeans are provided to adjustably determine the 
gotatiye positions of the rooi at which the groove 
first cott Annicates with line exhaust port means 
and iirally cognitiaicates with the intake port G 
Se3S. 
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