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The present invention relates to fluid displace 
ment devices and is particularly adapted to that 
type of rotary blower, pump, motor and the like 
which depends for the variation in the capacity 
or volume of its compartments upon the rotation 
of its elements about oblique axes. 
Many devices have been proposed which oper 

ate upon the principe of two or more elementS 
rotating upon oblique or intersecting axes Such 
that the working faces progressively approach 
and recede from each other to vary the volume 
of their compartments during the rotative cycle. 
ihess rotary devices have had the inherent ad 
Wantage Over devices of the reciprocating type 
in that they do not involve sudden changes in 
direction with their accompanying inertia, effects 
and the resulting objectionable pulsating flow 
aS Well as the necessity of suitable valve means. 
Wery feW of these prior rotary devices have, how 
ever, met with general and efficient use, due pri 
marily to a plurality of reasons such as the 
development of relatively great friction, excessive 
StreSSes upon the rotating elements due to cen 
trifugal forces at elevated speeds, and the neces 
sity for sealing between fixed and moving parts. 
Other difficulties have resulted from the lack of 
simplicity of design due to the inherent irregu 
larity of the working chambers and the necessity 
of providing universal or other power transmit 
ting means between the obliquely disposed or 
Wobbling elements of many of such devices. 
These and other difficulties and objections have 

been largely overcome, and eliminated altogether, 
by the rotary type fluid displacement device com 
prising the present invention. This device con 
SistS eSSentially, in its simplest form, of two rigid 
elements journaled upon oblique axes for rotation 
Within a fixed casing, the working faces of the 
rotating elements having radially extending pro 
jections or corrugations to which are attached 
a flexible diaphragm by means of which one rigid 
element transmits rotation to the other and 
Which cooperates to form variable capacity com 
partments between the projections into and from 
Which the fluid is successively drawn and 
expelled. 

In its simplest preferred form the fluid enters 
aXially into a fixed part-spherical element hav 
ing its center at the intersection of the oblique 
axes and from which it passes outwardly in a 
radial direction into the compartments as their 
Working faces are receding and is discharged in 
the same outwardly radial direction from the 
Opposite ends of the compartments as their work 
ing faces approach at the opposite side of the 

23 Claims. (Cl. 103-127) 

O 

5 

20 

25 

30 

35 

45 

50 

rotational cycle. The displacement is both posi 
tive due to the reduction in compartment volume 
and the suction and discharge is materially aug 
mented by the centrifugal forces developed by 
the rotation of the fluid masses which are dis 
charged tangentially from the device. 
The improved design is such that the interior 

of the casing is also part-Spherical, being Con 
centric with the central element, whereby the 
radial dimensions of the rotating elements remain 
fixed and maintain relatively close clearances 
between the outer face of the central element 
and the inner faces of the casing, which also co 
operate to provide Working faces for the rotating 
compartments. The central element is suitably 
apertured to provide an inlet opening and the 
casing is Suitably formed to provide a tangential 
discharge opening. The flexible diaphragm at 
tached to the conic elements forms therewith a 
universal joint or flexible coupling and the degree 
of flexing is of Such relatively small proportions 
that the fatigue requirements of the diaphragm 
material is greatly reduced. The radial projec 
tions on each rigid element are preferably 
Staggered or complementary with respect to the 
projections on the opposed element and are dis 
posed at Sufficient intervals as measured rota 
tionally as to provide a plurality of radially ex 
tending compartments. 
The present rotary displacement devices are 

also such that they require a minimum of accu 
rately finished surfaces in contact with the rotat 
ing parts and the clearances between the fixed 
and rotating parts remain uniform and constant 
during its operation. The relatively low pressure 
differential between adjacent compartments as 
compared to the overall pressure difference be 
tween the suction and discharge compartments 
reduces the Sealing problem and leakage losses to 
a minimum. 
The present invention is not limited to the 

above described form but is advantageously 
adapted to duplex or multiple devices arranged 
either in parallel for increased volume or in series 
for higher pressures. It has also been found 
advantageous in this connection to provide a 
single unit comprising two rigid journaled ele 
ments With one or more floating corrugatedrigid 
elements having intermediate flexible units. 

It is accordingly a major object of the present 
invention to provide a relatively simple rotary 
displacement device in which positive COImpreS 
Sion is augmented by centrifugal effects to attain 
a relatively high degree of efficiency. It is a fur 
ther object to provide in a device of this type a 
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flexible bellows or diaphragm which serves in the 
dual capacity of a piston to vary the compart 
Iment volume and as a flexible coupling to trans 
mit rotation from One rotary element to arother 
thereby saving the weight and expense of addi 
tional noving partS Such as a universal joint Ol' 
other torque transmitting means. 

It is a further object to provide a rotary dis 
placement device which is of relatively simple 
construction and operation and is readily adapt 
ed for access for repair and Servicing. A further 
object resides in producing such a rotary device 
which is free from inertia, effects and provides 
a steady and continuous flow simultaneously 
discharged from a plurality of successive and 
adjacent compartments. It is a further object 
to provide such a rotary device which obviates 
the necessity of valves and in which the sealing 
problem is materially reduced since the com 
partments are relatively long and require Sealing : 
only at their ends at which the clearances are 
unifornly and continuously maintained. 
A further object resides in a novel bellows 

compartment construction as a result of the 
bending action, and fatigue conditions to Which 
the bellows elements are subjected are reduced 
to a minimum and any blow-back or leakage 
between the ends of adjacent compartments is 
also kept within reasonable limits due to the 
relatively low pressure differential prevailing 
from one compartment to the next. 

It is a still further object to provide such a 
rotary device in which the rotating elements are 
relatively lightly stressed, are comparatively light 
in weight and the friction between the fixed and 
rotating elements is relatively Small. A further 
object resides in a unique beillows compartment 
shape having a relatively high ratio of its area 
to its volume which readily lends itself to the 
dissipation of the heat of compression which 
may be developed at higher pressures. 
Other objects and advantages of the present 

invention will become apparent to those skilled 
in the art to Which it pertains after reading and 
underStanding the present Specification aid the 
attached dra Wings, forming a part hereof, in 
which: 

Fig. 1 is an axial cross-sectional view of a 
preferred embodiment of my improved rotary 
displacement, device 

Fig. 2 is a side elevational view of the rotating 
elements of Fig. 1 

Fig. 3 is a transverse view of the device as 
taken along the plane indicated by the lines 
3-3. of Fig. 1: 

Fig. 4 is a side view of the central rotating 
element; 

Fig. 5 is a detailed view of an attachment of 
the flexible diaphragm. to the adjacent rotating 
elements adjacent their tips; 

Fig. 6 is a cross-sectional view of the attach 
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inent taken along the lines 6-3 of Fig. 5; and 
Fig. 7 is a developed diagrammatic view of 

the flexible diaphragm, elements prior to their 
attachment to the adjacent rigid elements. 

Referring now to the cross-section in Fig. 1, 
taken together with the side view of the rotating 
elements in Fig. 2, it will be seen that the casing 

is split or divided transversely into the main 
casing half 0d and the Secondary or Suction 
half (b. A rigid driving rotor is rotatably 
disposed within the casing half Od, its hub 
portion being keyed at 13, or otherwise suitably 
fixed to the drive shaft 2 which is journalled 
for rotation, from a suitable power source, upon 
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4. 
the horizontal axis A-B. The rotor , which 
will hereinafter be more fully described, has a 
part-spherical concave face f ic Which rotates 
about or around a similar but convex part 
spherical outer face 4c of a central inlet element 
is winich is fixed to the casing half b. Ihis 
central element í 4 may be fully supported in a 
cantilever fashion from the casing half 0b, by 
the iniet hub element i8 and its outer end may 
be additionally Supported in an anti-friction 
bearing 3 having its outer race carried by the 
hub of the rotor if, as shown in Fig. i. 
The casing half Ga is provided with a hub 

portion Ch within which a main anti-friction 
thrust bearing 6 is carried for the journalling 
of the drive shaft f2. The latter is provided 
with an integral head portion 2a which rotates 
within a recessed end portion of the central elle 
ment 3, and against the hub h of the rotor 

. The inner races of the thrust bearing 6 
are retained against the rotor hub h by means 
of the threaded locking ring .2b on the shaft 
12. The outer races of the bearing 6 are re 
tained and positioned by the bearing cap di 
fastened to the casing hub. Gh by the attach 
ment screws 7a, the cap fitting preferably be 
ing provided with a suitable gasket or lubri 
cant Seal. 
The centralinlet fitting 4 is rigidly supported 

from the casing half lobby the inlet hub fitting 
8 which has a cylindricai portion 3b projecting 

into a corresponding female hub portion 4d of 
the central fitting to which it is fixed by the 
key &c. The fitting 8 is attached to the casing 
half is b by means of suitable attachment ScreWS 
i8u and is preferably provided with a tapped or 
threaded iniet hub 8d to receive a. Suction pipe 
33, or other fitting as desired. The inlet bore 
i8b of the fitting 8, as well as the adjacent bore 
Áto are preferably co-axial and continuous in 

ternally, having a common axis. C-D. This axis 
is obliquely disposed with respect to the hori 
zontal axis A-B and intersects the latter at the 
point O, which will preferably be referred to as 
the geometrical center of the device and the point 
from which the basic part-spherical Surfaces and 
radial lines preferably originate, as Will herein 
after be more fully explained. 
The central fitting í 4 has a part-Spherical ottei" 

surface itic, the center of which is the geometrical 
center point O and is internally bored Such that 
it serves as an elbow to smoothly direct the axial 
flow entering its bore 4b into a transverse and 
radially downward flow to the inlet opening or 
port 4a through its part-spherical outer Surface 
ic. The outer surface of the hub portion Ét of 

the fitting is is suitably shaped to receive the 
anti-friction bearing 9 against a shoulder fol'nned 
adjacent its part-Spherical portion lic and is 
threaded to receive the bearing retaine-ring i3a. 
The bearing i3 is disposed in a co-axial and nor 
mal relationship with respect to the oblique axis 
C-O-D. This bearing forms the rotatable Sup 
port for the rigid driven rotor. 2) which is rotat 
able about the oblique a Xis, C--O and Within a 
transverse plane normal thereto. Except. fair its 
hub portion 26h, the rigid rotor 23 is identical 
with and oppositely disposed With respect to the 
driving rotor f. Like its counterpart it has a 
part-spherical concave inner face, 23C which l'O- 
tates about the similar but convex part-spherical 
outer face lic of the central element 4, the ma 
jor difference residing in its having...a larger in 
ternal Opening to engage the larger diameter 
bearing 9 and permit of the fluid inlet fab-8b, 
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whereas the driving rotor has an inwardly ex 
tending hub portion to engage and be driven by 
the drive shaft 2. 
The driving rotor i? is preferably formed such 

that it presents a radially corrugated or sinus 
oidal-shaped working face toward the similar 
shaped driven rotor 20. The ridges or male pro 
jecting portions of the corrugations are defined 
by the radial lines a which, extended imwardly, 
each pass through the center O and define a rela 
tively flat cone of revolution having its apex at 
the center O. The valleys or female indentations 
of the corrugations are defined by the radial lines 

b which, extended inwardly, each also pass 
through the center O and define a somewhat 
steeper cone of revolution, also having its apex 
at the center O. The corrugated working face 
of the driving rotor 1 í terminates outwardly at a 
convex part-spherical outer surface id which 
forms an outer flange backing up the corruga 
tions and rotates closely contiguous to a concave 
part-spherical portion Oc formed within the cas 
ing portion Oa. In machines designed for higher 
pressures suitable sealing means may be provided 
at these contiguous surfaces to prevent blow-back 
of fluid from the discharge portion, around and 
behind the rotors ( i and 20, to the Suction por 
tion of the casing. The corrugations similarly 
extend inwardly where they terminate at the in 
ner concave part-spherical surface i c, contig 
uous to the outer convex surface. 4c of the cen 
tral element 4. 
The driven rotor 20 is similarly formed such 

that it presents a radially corrugated working 
face having corresponding ridges 20d and valleys 
20b terminating in a convex part-spherical outer 
surface 20ci which forms an outer flange backing 
up the corrugations and rotates closely contiguous 
to the concave part-spherical portion 0-ji formed 
within the casing portion Ob. For illustrative 
purposes rotors í and 20 have been shown as 
having eight complete corrugations in each of 
their working faces, although efficient devices may 
be designed having lesser or greater numbers of 
corrugations. These rotors should, however, each 
have a like number of corrugations and the cor 
rugations of one should be staggered or offset with 
respect to those of the opposite rotor; that is, the 
ridges to of rotor are opposite to the Valleys 
2Gb of rotor 20, and the ridges 20a of the latter 
rotor are in turn opposite the valleys Ib of rotor 

, as may be clearly seen in Fig. 2. 
In the modification which has been illustrated 

in the drawings an intermediate or third rigid 
element 22 is provided between the driving and 
driven rotors and 20. This intermediate rotor 
need not necessarily be perfectly rigid but may 
preferably be formed from a disc of metal or 
other material of a thickness which permits of a 
slight degree of flexing. It preferably is formed 
into a symmetrically conic element with a like 
number of similar radial Corrugations as pro 
vided in the rotorS Í I and 20. This intermediate 
corrugated rotor 22, which may preferably be 
termed a floating rotor, is shown in detail in 
Fig. 4, and in its assembled relationship in the 
device in Figs. 1 and 2. 
This rotor 22 may be made from an annular 

disc of flat sheet material of such inner and 
Outer diameters that When given its Serrated or 
corrugated form the inner periphery 22c of the 
corrugations forms a Spherical inside diameter of 
sinusoidal configuration which permits it to be ro 
tated contiguous to and with a relatively small 
clearance with respect to the spherical diameter. 
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of the outer working face f4c of the fixed central 
inlet element 4. Similarly its outer periphery 
22d forms a virtual outside diameter which per 
mits it to be rotated with a relatively small clear 
ance with respect to the inner working faces Oc 
and i 0j of the fixed casing elements f 0 a and Ob. 
This floating disc 22 is preferably formed with 
corrugations of like pitch, depth and configura 
tion as those of the rigid driving and driven discs 
or rotors and 20 and each of its medians or 
radial lines 22a should pass closely through its 
center of development O, which is also the geo 
metrical center of each of the spherical or part 
Spherical surfaces previously referred to. It will 
be obvious, of course, that where the disc 22 is 
made from a sheet of uniform thickness, as shown 
in the drawings, the radial lines 22a when pro 
jected inwardly will pass the point O to within 
approximately one-half this thickness, . 
Between the driving rotor and the floating 

disc 22 there is disposed a relatively flat flexible 
diaphragm 2, and a like flexible diaphragm 
23 is disposed between the floating disc 22 and 
the driven rotor 20. These flexible diaphragms 
are preferably made of rubber or synthetic rub 
ber, Such as neoprene, Thiokol, rubberized fabric, 
or similar compositions, or they may be of steel 
or other metal, or other flexible material having 
Suitable flexing, fatigue, corrosion-resistant and 
other characteristics as may be required by the 
Specific fluid to be handled and the rotational 
Speed, volume, pressure and other operating con 
ditions for which the particular device is de 
Signed. 

Each flexible diaphragm 2 and 23 is formed 
into an annular disc of frusto-conical shape as 
shown in Fig. 7. They may be made of a single 
continuous piece or formed with a suitable joint. 
The inside diameter 2d. is preferably of the 
Same order as the inside diameter as measured 
through the center O, of the part-spherical sur 
faces í lc and 20c of the rigid rotors í í and 20, 
and that of the inner surfaces 22c of the float 
ing disc 22, being of such inside diameter that 
it may be rotated and flexed contiguous to and 
With a relatively small clearance with respect 
to the outer working face f4c of the central 
element 4. Similarly the outside diameter c, 
20 and 23c of the flexible elements 2 and 23 
is preferably of the same order as the corre 
Sponding diameters of the spherical outer sur 
faces d, 20d and 22d of the driving, driven 
and floating rotors, respectively. 

Referring now to the assembly in Fig. 1, the 
driving rotor 0 is journalled for rotation about 
the horizontal axis A-O-B and the driven rotor 
is journalled for rotation about the inclined or 
oblique axis C-O-D. The vertical line E-O-F 
is drawn normal to the horizontal axis A-O-B 
through the center O at which the horizontal 
and inclined axes also intersect. The line 
G-O-H represents a transverse plane, passing 
through the center O, which plane is intermedi 
ate and equidistant from the horizontal plane 
passing through C-D. The angle E-O-G, as 
measured in the vertical plane of the section 
in Fig. 1, is accordingly one half the angle 
C-O-A; and angle C-O-G is equal to angle 
G-O-B. Similarly the angle C-O-His equal 
to the angle B-O-H. Since the angle C-O-B 
as measured over the top of the device in Fig. 1 
is appreciably less than the angle C-O-B as 
measured under the center O, the rotors f. and 
20 have approached each other at the top form 
ing a region of maximum compression, and have 
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receded from each othe, at the bottom to form 
a region of maximum extension and Suction. 
The ridges d, as shown in figS. 5 and 6 are 

provided with a plurality of radially allined 
tapped holes 26, which match similarly disposed 
holes. in the flexible diaphragm 2, and the 
latter is attached along their adjacent radial 
lines to the ridges a by means of the Screws 
25. Where the flexible diaphragm 2 is of metal 
OF Similar hard Surfaced material, there is pref 
erably provided an intermediate sealing stripi 2 
of rubber or Suitable gasket material. Similarly 
disposed holes are provided in both the dia 
phragm 2, radially arranged intermediate the 
first said rows of holes, matching like holes in 
the floating disc 22, through which the latter, 
a Sealing Strip 2 and the adjacent flexible dia 
phragm 2i are attached as by the rivets 28, or by 
bolts, or other removable attachment means. 
Where the flexible diaphragms 23 and 3 are 
inade of rubber or like material the sealing 
Strips 2 may be dispensed with, and washes 
or radially extending Strips may be used under 
the heads of the fasteining botS or rivets on the 
exposed side of each diaphragm. 

Returning now to Sigs: I aind 3 both casing 
halves a and b are formed at their upper 
portions into a gradually increasing tangential 
discharge g preferably terminating in a 
threaded outlet id into which may be fitted a 
discharge pipe 3. Each casing half is also pro 
Wided With a peripheral fange of extending 
ottWardly parallel to the trasverse plarie de 
fined by the intermediate line 3–O–H; iºhe 
fanges if are interrupted above and begw the 
discharge g and are apertured circumferen 
tially as at 28 to receive the fiange tools 33 by 
Which the halves are bolted together preferably 
about an intermediate annular gasket to prevent, 
pa SSage of fluid therebetween, die eitheir to stic 
tion of pressure created within the device. The 
casing portion a is also preferabiy formed 
With a base or pedestal portion Se Suitably aper 
tured for boiting or fastening to a foundation 
or other Supporting structure. 
The operation of the device is as follows: 
A Suitable rotative source of power is pref 

erably coupled to the drive shaft 2 to incait 
rotation thereto in the direction of the arrows 
in Figs. 1 and 3, or in a clockwise direction as 
viewed in Fig. 3. The casing halves 3d and 3, 
as Well as the central inlet eienent and hub 
fitting i attached to i Ob, al rennai - fiXed. 
The rotating drive shaft 2 imparts like rotation 
to the driving rotor through the key 3, and 
the rotor drives the flexible diaphragm 25, the 
ficating rotor 22, the flexible diaphrag 23 and 
the driven rotor each of Which are connected 
by the screws 25 and/or the rivets; 28. The 
driving rotor is caused to rotate about the 
axis A-O-B, the axis of the shaft 2, and the 
driven rotor is caused to rotate at the same rota 
tional Speed about the inclined axis C-C-D 
to which it is confined by the bearing S. It 
will accordingly be seen that the floating disc 
22, and the flexible diaphragms 2 and 23 at 
each side of it, selve as a flexible joint or Uni 
versal coupling which transmits rotative torque 
from the driving rotor to the driven rotor 
2 at substantially the Same angular yelocity. 
This is a distinct advantage in a device of this 
type inasmuch as it not only dispenses with the 
necessity for a universal joint or coupling, there 
by simplifying the device by serving a dual puri 
pose, but also causes the rotating parts to rotate 
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8 
uniformly at the Same angular Welocity and is 
Of a novel construction which permits the dis 
placed fuid to flow radially outwardly through 
the coupling means, as will hereinafter be ex 
plained. 

Het us now consider the compartment C, as 
indicated in Figs. 3 and 4, which straddles the 
horizontal lateral aXis FK-O—Lu. This CO?mpart 
ment CA, being intermediate the points of maxi 
mum approach of the roto's ! at 29 at the top 
and of maximun divergence of these rotors at 
the botton, is of average or mean capacity. The 
fluid is confined within this compartment by the 
relatively flattened flexible diaphragm 2 on the 
one side and the single pitch of the corrugated 
floating disc 22 oil the other side. The leading 
and trailing joints formed by the strips 27 at the 
radia lines of contact of the diaphrag 2 and 
the disë ëë pirevent eakage into the adjacent 
compartmeists. The outside of the corapartment 
C! is forried öy the inner part-spherical surfaces 
ific and is is of the casing halves 3a and 6 
against which the perigheral edges of the ele 
inents 2 and 32 'otate With a niiniiiu;in clear 
ance. The iriine) end of the CCIn partmaint CS has 
just passed the point of inlet as indicatsd in 
Fig. 3 at Ud deÍiiaed by the Þoint í Áe and is opein to 
the inlet port, ; d. in the fitting 4 and the iniet 
conduit, 33. 
AS the chainier Ol' Compartment, C3 is rotated, 

:CckWªvisë in Fig. 3, through Subs?aintially 90. die 
grees i?to the position indicated at CitS volume 
has geen 21aterially increased. This increase is 
due to the flexible diaphragim 2 being withdrawn 
a Way fron the OppCS2d disc 22 by virtue of its at 
tachinert to the diverging rotor & by ineans of 
the Screws 25. This increase in wouie of the 
S22 Le Qr GOmPairüYellt is aCCONPiShed by GU 
Ward flexing of the element. 2 ... which may be of 
Stäch TeSilient; imaterial to Stretch Skifficiently to 
permit. Slight circumferential elongation betWeen 
the lines of attachinent to the floating disc 3 
Which is preferably rigid or semi-riigid. Uit of such 
imaterial as to permit sight bowing by virtue of 
its corrugated shape to contract sightly in the 
Circunferentia dileCitiGm to a SSiSt in the otišWard 
b?ilging or defection of the element : . At this 
point it is fitting to note that the flexing and/or 
bowing of the elements 3 and 22 does not in any 
Elain Eerº diiStarb their radial dine Sion Or that 
of the defined compartment, this radial dimen 
sion remaining at all times equal to 

2. 

as indicated in Fig. 7. This feature, which holds 
throughout º the rotative cycle, die rives the dis 
tiict advantage of maintaining the designed 
clearance between the inner and outer edges of 
the elements 2A and E2 and the part-spherical 
Surfaces $ #kc andº ?c-~--~--† Ù? agairaSi, which they 
rotate. Inasmuch as the Volume of the compart 
ment between C and C2 increases materially it 
is filled by fluid drawn thereinto outwardly ra 
dially from the inlet port filia as the compart 
melt paSSes irol the inlei, point ?ie to the Point 
of cut-off 4f. This portion of its rotation, in 
paSSing through approximately 90 degrees, may 
accordingly be referred to as the inlet or suction 
Stage of the rotative cycle. 
AS rotation is continued and the compartment 

moves from the position C2 through another 90 
degrees to the position C3 the volume of the com 
partment is correspondingly reduced by a reverse 



flexing and bowing of the elements 2 and 22 un 
til at C3 it is restored to its intermediate Or mean 
volume substantially equivalent to that at C. 
Inasmuch as the compartment in rotating from 
C2 to C3 is now confied by the spherical outei 
surface &c of the fitting 4 at its inner end the 
reduced volume is accompanied by a material in 
crease in pressure of the fluid confined therein. 
At a point M in the rotative cycle which may 

be beyond the position C3 the Spherical inner 
surfaces e and li of the casing halves are pref 
erably merged into the discharge portion (g. 
This point has been indicated as the beginning 
of the discharge in Fig. 3 as approximately 22% 
degrees beyond the position C3 straddling the 
lateral axis K-O-L but may be appreciably 
more or less depending upon the nature of the 
fluid, gas or liquid to be handled by the device, 
As rotation of the compartment continues to the 
upper position C4 the element 2 is flexed into the 
position of maximum reversal, opposite its form 
at C2, due to the maximum approach of the rotors 

and 20 with respect to the floating disc 22 
which throughout the rotative cycle assumes a 
floatingly centralized position therebetween due 
to its attachment to each through the resilient 
diaphragms 2 and 23. Accordingly as the con 
partment is rotated from the point at which the 
casing discharge Og diverges outwardly from 
and slightly beyond the position C4 the further 
reduction in volume is accompanied by increased 
pressure and outward tangential discharge of the 
fluid through the discharge leg, the outlet d 
and the conduit 3. 

It will be noted that apart from the positive 
compression of the gas or liquid due to the varia 
tion in Volume or capacity of the Several com 
partments that the fluid in entering axially and 
being rotated and discharged outwardly has its 
compression appreciably augmented by the cen 
trifugal forces which are thus developed. The 
present device is accordingly a combined rotary 
and centrifugal type compressor or pump and 
its centrifugal effect assists materially in feeding 
the fiuid into the inner ends of the compartments 
and discharging the same from their outer ends. 
For purposes of explanation the rotors í É and 
20 have been shown as provided with eight pro 
jections and recesses apiece, or eight complete 
corrugations or sine curve faceportions, and three 
intermediate diaphragms or compartment form 
ing discs have also been shown. 

It will be appreciated that successful devices 
utilizing the present invention may be made with 
rotors having a greater or lesser number of pro 
jections, having face portions of other shapes 
and With One or more compartment forming discs. 
In the form of device illustrated there are ac 
cordingly formed sixteen pairs of laterally dis 
posed compartments or a total of thirty-two com 
partments, each of which has substantially the 
Same volume at a given point in the rotative 
cycle. Each lateral pair will suck and discharge 
fluid Simultaneously and at the same instant the 
leading and following pair of compartments will 
be completing and starting their corresponding 
functions respectively due to the overlapping of 
these compartments in the circumferential di 
rection. This insures a relatively smooth dis 
charge flow free from the pulsations and surges 
common to many prior rotary devices. Accord 
ingly there will be no tendency of blowback or 
leakage between each laterally disposed pair and 
a relatively small tendency toward leakage be 
tween leading and trailing compartments, or vice 
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Versa, due to the pressure differential therebe 
tween being but a Small fraction of the pressure 
difference between the suction and discharge 
ports. This Small pressure differential also mini 
mizes any tendency of the pressure within a 
given compartment affecting the shape of the 
adjacent leading and trailing compartments. 

It will also be noted that a very important fea 
ture Of the present device is the dual function of 
the elements 22, 22 and 23 in both defining the 
Compartments of compression and in Serving as 
both a flexible and universal coupling to trans 
mit rotative torque from the driving rotor f to 
the driven rotor 2). This is not only accom 
plished in a flexible manner with the torque dis 
tributed uniformly along each projection of the 
driven rotor but the rotors are driven uniformly 
at precisely the same rotative speeds throughout 
the rotative cycle witho at the whip or speed vari 
ation incidental to many universal joints or cou 
plings as they rotate past their dead-center posi 
tions. 
The embodiment shown is adapted for use as a 

blower, Supercharger or air compressor for the 
development of low or moderate pressures when 
rotated at moderate Speeds. It will be obvious 
to those skilled in the art that greater delivery 
and somewhat higher pressures may be obtained 
from the illustrated device by rotation at higher 
speeds and a corresponding increase in input 
power. Higher pressures may be obtained by 
designing the device with a greater obliquity of 
the rotor axes A-B and C-D, or an increase in 
the angle C-C-A. The latter angle may also be 
decreased for lower pressures and when the angle 
C-O-A is made to equal zero, or when the two 
rotor axes are aligned and the inlet port made 
open for a full 360 degrees the device has been 
found to operate Successfully as a centrifugal 
type blower without positive action of the com 
partmentS. A further modification of the inven 
tion contemplates control means for varying the 
angle of obliquity C-O-A to provide a variable 
capacity and pressure rotary displacement device. 

5. It will also be obvious to those skilled in the art 
that the described device may be advantageously 
utilized as a pump for the displacement of Water 
or other fluids in which event it may be desir 
able to increase the angular extent of either or 
both the inlet and discharge portions of the cycle 
to compensate for the lesser compressibility of 
the fluid and to otherwise modify the arrange 
ment and relationship of the component parts to 
most efficiently handle the specific fluid for which 
the device is intended. 
The present device is accordingly adapted to 

successful application in other forms than has 
been shown and described and such other forms 
which vary either in general arrangement or the 
details of the respective elements are all intended 
to come within the embrace of this invention 
as more particularly defined in the appended 
claims. 

I claim: 
1. A rotary displacement device comprising a 

driving rotor, an opposed driven rotor adapted 
for rotation on an axis inclined to the axis of 
the said driving rotor, radial projections on the 
opposed faces of said rotors in a staggered re 
lationship with respect to each other, a flexible 
radially corrugated disc attached to the staggered 
projections of each said rotor defining radially 
extending compartments between said rotors and 
means to conduct fluid into and from the ends 

75 of said compartments. 
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2. A fluid displacement device comprising a 
circunferentially corrugated driving rotor, a cir 
cumferentially corrugated driven retor having the 
ridges of its corrugations opposedly and comple 
mentarily disposed with respect to those of Said 
driving rotor, casing means for rotatively Sup 
porting said rotors on inclined axes, fiuid inlet 
and outlet means formed by said Casing means 
and flexible corrugated compartiment forming 
means disposed between and attached to said 
ridges for rotatively coupling the said rotors 
whereby said rotation causes reversible flexing of 
said compartment forming means and displace 
ment, of the fluid. 

3. A fluid displacement device comprising a 
corrugated driving rotor, a corrugated driven 
rotor, the ridges of the said corrugations of both 
said rotors opposedly disposed in a staggered re 
lationship with respect to each other, casing 
means for rotatively supporting said roto's on 
intersecting axes, fluid inlet and outlet means 
formed by said casing means, flexible corrugated 
means attached to the ridges of said corrugations 
of each said rotor, said flexible ineans arranged 
to both rotatively couple said rotors by attach 
ment, to said ridges and to provide variable ca 
pacity coinpartments therebetween by the flexing 
of said corrugated means. 

4. A fluid displacement device comprising a 
driving rotor having radial projections, a driven 
rotor having radial projections opposedly dis 
posed in an offset, relationship with respect to 
the projections of the first said driving rotor, 
flexible sinusoidal bellows means attached to the 
projections of each said rotor adapted to define 
a plurality of fluid chambers therebetween, a 
Jennber adapted to rotationally support Said ro 
tors on intersecting axes, inlet and outlet means 
formed by said member and means to rotate said 
driving rotor arranged to cause said chambers to 
be varied in capacity by the reversible fiexing of 
Said bellows means for the displacement of fluid 
from Said inlet through said outlet means. 

5. A rotary displacement device comprising a 
conic driving retor, a conic driven rotor, said 
rotors formed with radially disposed projections 
circumferentially offset with respect to each 
other, casing means for rotatively journaling said 
l'otors on separate axes, fluid inlet and outlet 
means formed by said casing means, a plurality of 
flexible annularly shaped circumferentially de 
fortined elements attached to each other and to 
the projections of each said rotor adapted to de 
fine a plurality of radially extending fluid com 
pression chambers therebetween and means to 
rotate Said rotors for the reversible deformation 
of Said elements and outward radial displacement 
Of Said filid. 

6. A fluid compression device comprising a first 
rotor having radially disposed projections, a sec 
ond rotor having radially disposed projections ?? 
posedly facing the projections of said first rotor 
in a circumferentially staggered relationship 
thereWith, a casing having journals for the ro 
tational support of Said rotors on oblique axes, 
fiuid inlet and outlet means formed by said cas 
ing, a plurality of circumferentially deformed 
flexible elements having radially disposed pro 
jecting portions attached to each other and to 
the projections of Said rotors arranged to define 
radially extending fluid chambers therebetween 
and means to drive said rotors in such manner 
that fluid is compressed within said fluid cham 
bers by the reverse flexing of said flexible elle 
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12 
ments by the approaching and receding žiove 
ments of the respective rotor projections. 

7. A rotary fluid displacement device compris 
ing a pair of frusto-conical rotors having radial 
ly disposed projections thereon, a housing meml“ 
ber adapted to rotationally support Said rotors 
for rotation about intersecting axes with the 
frusto-conical surfaces and radial projections of 
said rotors extending through the interSection of 
said axes, a hollow part-spherical inlet member 
disposed about said axes intersection arranged 
to supply fluid axially toward Said interSectigil 
and radially outwardly therefrom into the region 
between said rotors, fluid outlet means formed by 
said housing member, the said radial projections 
of one rotor staggered with respect to the other 
rotor, and circumferentially continuous COirul 
gated diaphragm means of flexible ialaterial 
fixedly attached to the projections of Said rotors 
arranged to define radially extending variable ca 
pacity compartments therebetween interinittent 
ly in communication at their iniher ends with 
said fluid inlet as said rotors are convergingly 
and divergingly rotated about said interSecting 
axes for displacement of the fluid from the Outer 
ends of said compartments, 

8. A rotary displacement device comprising a 
pair of conic rotors having radially disposed pro 
jections, a housing having journals within which 
journals said rotors are adapted for rotation on 
intersecting axes, fluid inlet and outlet means 
formed by said housing, the said projections of 
said rotors radially arranged to extend through 
the intersection of said axes and a flexible cil'- 
cumferentially corrugated diaphagm haWing ra 
dial projections on its opposite sides alternately 
attached to the projections of said rotorS al 
ranged to define radially extending fluid Spaces 
between Said rotors and within said hou Sing. 

9. A rotary displacement device comprising a 
housing, a pair of frusto-conical circumferential 
ly corrugated rotors journaled for rotation With 
in Said housing on intersecting axes, an inlet cen 
trally disposed about the said axes interSection 
carried by said housing arranged to supply fluid 
axially inward into Said housing and radially Cut 
Ward between said rotors, an outlet Within Said 
housing tangentially disposed. With respect to the 
outer peripheries of said rotors carried by said 
housing, circumferentially corrugated flexible 
means disposed between and connected to the 
corrugations of said rotors defining radially ex 
tending fluid spaces successively open to the cor 
rugations of said inlet and outlet and means to 
drive said rotors and said flexible means for the 
outward displacement of fluid from said housing. 

10. In a rotary displacement device including 
a housing, a pair of circumferentially deformed 
frusto-conical rotors journaled for rotation with 
in said housing on intersecting axes, Said housing 
defining an axial inlet and a peripheral outlet, 
and a floating circumferentially deformed disc 
disposed intermediate said rotors, flexible dia 
phragms attached between said floating disc and 
each said rotor in such manner that they are 
circumferentially deformed to define a plurality 
of variable capacity fluid compartments between 
Said rotors in communication at their inner ends 
With said inlet and at their outer ends with said 
outlet. 

11. The combination with a rotary displace 
ment device comprising a fixed housing, a pair of 
çircumferentially corrugated conic rotors, and 
journals carried by said housing arranged for the 
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rotation of said rotors on separate but intersect 
ing axes, of flexible corrugated means disposed 
between and interconnecting said rotors to form 
displacement compartments in cooperation. With 
Said rotors. 

12. The combination with a rotary fluid dis 
placement device comprising a fixed housing, and 
a pair of frusto-conical circumferentially corru 
gated rotors adapted for rotation within Said 
housing upon separate intersecting axes, of cir 
cumferentially continuous torque transmitting 
means of flexible material connecting said rotors 
arranged to define therewith and with Said hous 
ing circumferentially corrugated compartments 
having reversely bowing sides for the displace 
ment of fluid. 

13. The combination with a rotary fluid dis 
placement device comprising circumferentially 
deformed conic rotors arranged to rotate upon 
oblique intersecting axes, the said rotor deforma 
tions being opposedly disposed in a circumferen 
tially staggered relationship, and a continuous 
flexible circumferentially deformed fluid Space 
defining means of flexible material rotatively cou 
pling said rotors and reversingly bowed by the 
rotation of said rotors for the displacement of 
fluid therefron. 

14. A rotary fluid displacement device compris 
ing a casing member defining a, part-Spherical 
chamber, a pair of circumferentially deformed 
conic rotors journaled within said casing member 
on separate intersecting axes, inlet and outlet 
means formed by said casing member, the said 
roto deformations being opposedly disposed in 
a circumferentially Staggered relationship, con 
tinuous circumferentially deformed diaphragm 
means of flexible material rotatively coupling 
Said rotors, Said rotorS and Said diaphragn 
means having part-spherical peripheries adapted 
to be rotated contiguous to said part-spherical 
chamber, and means to rotate said rotors and 
said diaphragm means for the reversible flexing 
of said means and the displacement of fluid from 
Within Said casing. 

15. A fluid displacement device including a 
fixed casing having an internal chamber, a pair 
of rotors journaled in said casing for rotation on 
Separate oblique axes, fluid inlet and outlet 
means carried by said casing Said rotors having 
circumferentially deformed working faces, cir 
cumferentially deformed rigid diaphragm means 
dispo Sed between Said rotors and flexible dia 
phragm means connecting the working faces of 
said rotors With said riigid diaphragm means 
adapted to define fluid compartments within said 
chamber and means to rotate said rotors for the 
variable deformation of Said compartments and 
the displacement of fluid from said chamber. 

16. A fluid displacement device including a 
fixed Casing having an internal chamber, a pair 
of circumferentially deformed rotors journaled 
in Said casing for rotation within said casing on 
interSecting axes, said casing having a tangen 
tial discharge portion, a fixed member centrally 
disposed about Said intersecting axes having a ra 
dial inlet portion, circumferentially deformed 
means coupling said rotors defining radially ex 
tending fluid compartments successively opening 
at their inner ends to said inlet portion, said cou 
pling means formed from an initially annular disc 
of flexible material and means to rotate one of 
Said rotors to deform said compartments for the 
displacement of fluid radially outward there 
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4. 
17. In a rotary displacement device comprising 

a radially ridged conic driving rotor and a radial 
ly ridged conic driven rotor rotatable on an axis 
intersecting that of said first rotor the said rar 
dial ridges being opposedly disposed on the Work 
faces of Said rotors in a circumferentially stag 
gered relationship, a flexible circumferentially 
and continuously bowed diaphragm interme 
diately connecting the ridges of Said rotors de 
fining compartments therebetween, means to 
drive the first of Said rotors Whereby Said dia 
phragm is reversingly bowed toward and away 
from the work face of one of said rotors as it is 
rotated and means to conduct fluid into and from 
Said compartments. as 

8. In a rotary displacement device comprising 
a corrugated faced driving rotor and a corrugated 
faced driven rotor adapted to rotate upon an axis 
oblique to the axis of Said driving rotor, a com 
pression Space defining flexible element of corru 
gated form interconnecting Said rotors and means 
to rotate said driving rotor whereby said flexible 
element is reversingly flexed by said rotors for 
the displacement of an entrained fluid. 

19. In rotary fluid displacement devices the 
combination of a fixed housing, a pair of cir 
cumferentially corrugated conic rotors, journals 
carried by Said housing arranged for the rota 
tion of said rotors on separate but intersecting 
axes, and flexible corrugated means disposed be 
tween and interconnecting said rotors to form 
displacement compartments in cooperation with 
Said rotors. 

20. In a rotary fluid displacement device com 
prising a fixed housing, a pair of circumferen 
tially corrugated conic rotors and journals car 
ried by said housing arranged for the rotation 
of said rotors On Separate but intersecting axes, 
the improvement comprising flexible corrugated 
means disposed between and interconnecting 
Said rotors arranged to form displacement con 
partments in cooperation. With said rotors. 

21. A rotary displacement device comprising 
a driving rotor, a driven rotor adapted to rotate 
upon an axis oblique to the axis of said driving 
rotor, compression space defining means of cir 
cumferentially corrugated flexible material in 
terconnecting said rotors and means to rotate 
Said driving rotor whereby said compression 
space defining means is reversingly flexed for 
displacement of an entrained fluid. 

22. A rotary displacement device comprising 
a driving rotor, a driven rotor arranged for 
rotation upon an axis oblique to the axis of said 
driving rotor, a relatively thin rigid circumfer 
entially corrugated element spaced from and dis 
posed intermediate said rotors and chamber de 
fining means interconnecting said intermediate 
element and each Said rotor arranged to form 
radially extending expansible chambers upon 
rotation of said driving rotors. 

23. A rotary displacement device comprising a 
driving rotor, an opposed driven rotor adapted 
for rotation on an axis inclined to the axis of 
the Said driving rotor, radially extending pro 
jections on the Opposed work faces of Said rotors 
in a staggered relationship with respect to each 
other, an annular disc spaced from and disposed 
between the work faces of said rotors, said disc 
formed with circumferential corrugations pro 
viding radially extending projections centrally 
disposed between the adjacent radially extend 
ing projections on said rotor working faces and 

through from Said inlet to said discharge portion. J flexible means disposed between and connected 
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to each said rotor and said centrally disposed Numbe}' 
disc defining radially extending expansible 1347512 
chambers between said rotors. 1,678,049 
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