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1. 

2,705,922 
FLUID PUMP ORMOTOR OF THE ROTARY 

SCREW TYPE 

Gilbert Rathman, Union, N. J., assignor to Dresser In 
dustries, Inc., Bradford, Pa., a corporation of Pennsyl 
Waa. 

Application April 6, 1953, Serial No. 346,844 
16 Claims, (C. i03-128) 

This invention relates to rotary screw pumps and motors 
of the positive displacement type comprising intermesh 
ing, helically ribbed rotors which are adapted either for 
transporting or compresing fluids, or for operation as ex 
pansible fluid engines, and is particularly directed to ap 
paratus of this character wherein each rotor rib or thread 
is half male and half female, i.e., convex on one side and 
concave on the other side. For examples of the forms of 
rotors to which the invention pertains, reference may be 
had to Nuebling Patent No. 1,233,599, dated July 17, 
1856. and my own Patent No. 2,511,878, dated June 20, 
Although the devices of the present invention are re 

versible in operation so as to function with equally high 
efficiency as either pumps or motors, the following de 
scription will, in the interest of simplicity, designate said 
devices as pumps or blowers and use phraseology gen 
erally applicable to air blowers and compressors. By so 
doing, however, it is not intended to limit the scope of the 
invention to pumps, blowers and compressors, even 
though it is in this field that the inventive concept would 
appear to find its greatest utility at the present time. 
The pump disclosed in my above idenified patent, upon 

which the present invention is an improvement, is char 
acterized by the combination of a pair of coacting rotors, 
each having a single helical rib or thread convex on one 
side and concave on the other, which rotate in inter 
meshed relation with a one-to-one gear ratio in a casing 
continuously open at the inlet end to a source of low 
preSSure fluid and having intermittent connection at the 
other end with a discharge conduit wherein an equal or 
higher pressure prevails. Communication between the dis 
charge conduit and the fluid transporting and compressing 
Spaces defined by the rotor ribs is controlled in such a 
nanner that the fluid is confined in said spaces until the 
desired pressure is built up, whereupon, once in every 
revolution of the rotors, each space is opened to the dis 
charge conduit through a passageway orport which faces, 
and lies within the axially projected cross section of, the 
threaded portion of that rotor which has the concave side 
of its thread facing the discharge end of the pump. The 
latter rotor may conveniently be called the discharge or 
driving rotor, while the other is known as the mating or 
driven rotor. 

In this earlier type of pump, the discharge of fluid from 
the rotors is in an axial direction and is controlled by a 
discharge port in the end wall of the casing of predeter 
mined configuration and volumetric capacity which is 
opened and closed periodically by rotation of the discharge 
rotor itself, the end of the rotor rib or thread serving to 
cover and uncover the port as the rotor turns. With this 
construction, it is possible to maintain a constant flow of 
gas or other fluid into the discharge line at a predeter 
mined pressure without objectionable surging or other 
variable pressure conditions in the fluid at the discharge 
end of the pump, and to obtain an adiabatic internal com 
pression up to at least a 3:1 ratio, or a discharge pressure 
of 30 pounds per Square inch or more (gauge). 
One of the objects of the present invention is to pro 

vide an improved form of screw type pump or motor em 
bodying half male, half female rotor threads which, for 
compression or expansion ratios of about 2:1 or less, is 
of Smaller size, less weight and lower cost, and is capable 
of higher rotational speeds, than the construction repre 
sented by the above mentioned Patent No. 2,511,878. 
Another object is to provide a blower or compressor of 
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the character described with radially disposed intake and so 

2 
discharge ports of novel construction which are especially 
designed with reference to the form of the rotors to pro 
vide the compression ratio desired. 
A further object is to provide a pump of the rotary 

Screw type having a built-in compression ratio of not more 
than about 2:1 embodying improved means for discharg 
ing the compressed fuid and preventing the entrapment 
thereof between the rotors and the discharge end of the 
CaS9. 

IEise and other objects, including provision of a de 
vice of the character described which is reversible in oper 
ation with no loss in efficiency, will appear more fully 
upon consideration of the detailed description of certain 
embodinents of the invention which follows. Although 
several specifically different structures are described and 
illustrated in the accompanying drawings, it is to be ex 
pressly understood that these drawings are exemplary only 
and are not to be construed as defining the limits of the 
invention, for which latter purpose reference should be 
had to the appended claims. 

Referring now to the drawings, wherein like reference 
characters indicate like parts throughout the several views 
and all of the views are at least partially diagrammatic: 

Fig. 1 is a side view of one form of screw pump or 
compressor embodying the invention with the inlet side 
of the casing removed and with portions of the rotors 
shown in vertically axial section; 

Figs. 2 and 3 are plan and end elevation views, respec 
tively, of the device shown in Fig. 1; 

Fig. 4 is an irregular transverse sectional view of the 
construction of Figs. 1-3 taken approximately on the line 
4-4 in Fig. 2; 

Fig. 5 is a side view of the pump of Figs. 1-4 taken 
from the discharge side with the portion of the casing 
which defines the discharge port broken away so as to 
show the configuration of said port in relation to the rotor 
threads; 

Figs. 6a, 6b and 6c are diagrams indicating how the 
size of the discharge port may be varied in order to vary 
the compression ratio; 

Fig. 7 is a plan view of the device of Figs. 1-6 with the 
casing shown in section, the section being taken substan 
tially on the line 7-7 in Fig. 1; 

Fig. 8 is a sectional view of the structure of Fig. 7 
taken substantially on the line 8-8 in the latter figure; 

Fig. 9 is a fragmentary view similar to Fig. 7 of the 
discharge end of another embodiment of the invention, 
the Sectioning of the casing in this view being irregular in 
order to better illustrate the construction involved; 

Fig. 10 is a sectional view of the structure of Fig. 9 
in Substantially on the line 0-10 in the latter figure; 
al 

Figs. 11 and 12 are views similar to Figs. 9 and 10, 
respectively, of a third construction embodying the inven 
tion. 

Referring now to Figs. 1-5, 7 and 8, the pump struc 
ture shown therein comprises a casing made up of two 
complementary side sections 21 and 22 and a pair of end 
sections or heads 23 and 24 provided with supporting 
bases 25 and 26, respectively, the two side sections being 
removably Secured to one another along a vertical plane 
passing through the axes of the pump rotors in any suit 
able manner, as by flanges and bolts (not shown), while 
the end Sections 23 and 24 are similarly connected to the 
flanged ends of the side sections. As shown best in Figs. 
3 and 4, the main body of the casing formed by the two 
side sections is Substantially 8-shaped in cross section, 
consisting of a pair of hollow cylinders in partially over 
lapped relation with their axes parallel and vertically off. 
set from one another. Side section 21 carries adjacent 
one end thereof a laterally projecting fluid intake conduit 
27, while side section 22 is provided with a similar fluid 
discharge conduit 28 adjacent the other end of the casing. 
Housed in each of casing heads 23 and 24 are a pair 

of combination radial and end thrust bearings 29 which 
rotatably support the shafts 30 and 3 of a pair of inter 
meshed, helically threaded rotors 32 and 33 adapted, in 
known manner, to transport air, gas or other fluid from 
the intake conduit 27, through the casing and out through 
the discharge conduit 28, and at the same time to com 
press the fluid prior to discharge. The shaft 30 of ro 



2,705,922 
3 

tor 32, hereinafter referred to as the driving or discharge 
rotor, projects outwardly of casing head 23 at the in 
take end of the casing, and is adapted to be connected to 
a Suitable source of power for turning the driving rotor in 
the direction indicated by the arrows in the figures. The 
shaft 31 of the second rotor 33, hereinafter referred to 
as the driven or mating rotor, is drivably connected to 
shaft 30 of the driving rotor by means of gears 34 housed 
in casing head 23 which are adapted to rotate both ro 
tors at the same speed. 
The rotors 32 and 33 are keyed to their respective 

shafts 30 and 31 for rotation therewith, and are held 
against axial movement along said shafts, to the right as 
viewed in Fig. 1, by stop shoulders 35 and 36 formed on 
the shafts. The driving rotor 32 is provided with a single 
helical thread or rib 37 having at least one full turn or 
convolution, the outer peripheral surface of which has 
a running fit in the upper portion of the casing formed 
by side sections 21 and 22. The driven rotor 33 is simi 
larly provided with a thread or rib 38 of the same length 
as the thread 37 and having a running fit in the lower por 
tion of the casing. 
As best illustrated in Fig. 1, each of the threads or 

ribs 37 and 38 is concave in longitudinal cross section 
at one side, while the opposite side is convex; i. e., each 
thread is half male and half female. For example, the 
left side 39 of the driving thread 37 is concave, as viewed 
in Fig. 1, while the right side 40 is convex, or substan 
tially so. The driven thread 38 is oppositely formed in 
that its left side 4 is convex, or practically convex, while 
the right side 42 is concave. The result is that the two 
rotors are so formed that the similarly shaped sides of the 
threads face one another, and that the concave side 39 of 
driving thread 37 of the discharge rotor faces the end 
wall formed by casing head 24 at the discharge end of 
the casing. It will also be noted that, in this form of 
rotor construction, which is the subject matter of my 
previously mentioned Patent No. 2,511,878, thread 37 of 
the discharge rotor is relatively thin in an axial direction 
in comparison with thread 38 of the driven rotor, and 
that the groove 43 between the turns of thread 37 is cor 
respondingly wider than the groove 44 of the driven rotor. 
By reference to Fig. 4, it will be seen that each rotor 

exhibits in any section perpendicular to its axis a com 
pound curved outline consisting of an outer peripheral 
surface 45 of cylindrical curvature conforming to the 
curvature of the inside wall of the casing in which it ro 
tates, an inner root or dedendum circle 46 concentric with 
the associated rotor shaft, a concave side 47 connecting 
one end of the outer peripheral surface 45 with one end 
of the exposed portion of the root circle 46, and a curvex 
side 48 connecting the other end of the peripheral sur 
face with the root circle. The concave side 47 of the 
thread is of epicycloidal shape, while the convex side 48 
has curvature substantially that of an Archimedean 

Ta. 
split stop shoulders 35 and 36 on the rotor shafts are 
located, as shown in Figs. 1 and 7, a substantial distance 
inwardly from the wall of casing head 23 which closes 
the intake end of the casing so as to provide a relatively 
large fluid intake chamber 49 which is in permanently 
open, direct communication with the fluid intake con 
duit 27 and also communicates with the intake ends of the 
fluid transporting and compressing spaces 50 defined by 
the rotor threads 37 and 38 and the surrounding wall 
of the casing. In accordance with the present invention, 
communication between intake conduit 27 and intake 
chamber 49 is provided by an intake port 5 which is 
formed by a radially outwardly dished or offset portion 
of the wall of side section 21 of the casing and is of sub 
stantially greater area than intake conduit 27. As in 
dicated by the broken lines in Fig. 1, intake port 5i has 
an area almost half that of casing side section 21 and is 
of irregular shape conforming in part to the periphera 
edges of the rotor threads. 

In the form shown, port 51 has an end edge a parallel 
to and located in substantially the same plane with the 
inner face of the wall formed by casing head 23, a pair 
of parallel side edges b and c substantially coincident 
with the upper and lower edges of side section 2, and 
another end edge of irregular form defined by two lines 
d and e parallel to the peripheral edges of rotor threads 
37 and 38, respectively, which converge toward the op 
posite casing head 24 but do not intersect, and a third 
line if parallel to the rotor axes connecting the other two 
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4 
lines, said third line flying closer to the axis of driven 
rotor 33 than to the axis of driving rotor 32. If desired, 
the two side edges b and c of the intake port may be 
brought closer together than in the embodiment illus 
trated, although their spacing should be maintained at 
least as great as the distance between the rotor axes. 
The axial dimensions of port 5 may also be varied as 
described, as long as they are not increased to the point 
where there is direct communication through the fluid 
transporting and compressing spaces 50 between intake 
port 51 and the discharge port 52 next to be described. 
As in the case of the intake port, discharge port 52 is 

formed by a radially outwardly dished portion of casing 
side section 22 and is of a shape directly related to and 
dependent upon the form of the rotor threads. The 
size or area of port 52 establishes the compression ratio 
of the device. In the structure shown in Figs. 1-5, the 
discharge port has been given its maximum permissible 
size corresponding to a 1:1 compression ratio, i. e., the 
case in which the pump acts solely as a fluid transport 
mechanism without internal compression. 
As shown best in Fig. 5, port 52 has one edge g par 

allel to and substantially coplanar with the wall formed 
by casing head 24 at the discharge end of the casing 
against which the discharge ends of rotor threads 37 and 
38 abut, the remaining edges being defined by two non 
intersecting lines h and i parallel to the peripheral edges 
of the rotor threads, line h intersecting edge g closely 
adjacent the lower edge of casing section 22, a third line 
i parallel to the rotor axes connecting the adjacent ends 
of lines h and i and having a length less than the axial 
dimension of the outer peripheral surface of thread 37 
of the driving rotor and lying closer to the axis of said 
rotor than to the axis of driven rotor 33, and a fourth 
line k substantially coincident with the upper edge of 
ising section 22 joining edge g and the upper end of 

e Z. 
In order to determine the locations of lines h, i and i, 

the rotors are turned to the position wherein the portion 
of fluid transporting and compressing space 50 adjacent 
casing head 24 at the discharge end of the device has 
just been cut off from communication with intake port 
51; i. e., when the rotors reach the position where they 
are about to begin compression of the fluid contained in 
that portion of space 50 which is confined between the 
end wall formed by casing head 24 and the last half 
convolutions of the rotor threads adjacent said wall. At 
this time, the end of the leading edge of driving rotor 
thread 37 lies in the plane of the rotor axes adjacent the 
side wall of the casing at the top thereof, while the end 
of the trailing edge of driven rotor thread 38 lies in the 
same plane adjacent the casing side wall at the bottom 
thereof. With the rotors in this position, i. e., the posi 
tion shown in Fig. 5, the maximum permissible size of 
discharge port 52 is defined by the traces upon the inner 
surface of casing side section 22 of the trailing peripheral 
edges l and m of the last half convolutions of the rotor 
threads adjacent the casing head 24 and a line joining 
said traces parallel to the rotor axes lying closer to the 
axis of driving rotor 32 than to the axis of driven rotor 
33. While this method will provide the theoretically cor 
rect, maximum permissible size of discharge port, it is 
preferable, in order to insure adequate sealing between 
the intake and discharge ports, to make the discharge 
port smaller than the theoretically correct maximum, as 
has been done in Fig. 5, by locating the edges h and i of 
the port slightly closer to casing head 24 than the traces 
of trailing edges l and in of threads 37 and 38, respec 
tively. 

In order to establish the shape and size of discharge 
port 52 for any compression ratio between 1:1 and 2:1, 
it is only necessary to place the rotors in the position 
wherein the fluid pocketed between the rotor threads 
and the end wall 24 has been compressed to the desired 
pressure and then trace the trailing edges of the dis 
charge ends of the rotor threads in the manner above de 
scribed, again preferably reducing the size of the port 
slightly below the theoretically correct size to insure 
proper sealing. See, for example, the diagrams of Figs. 
6a, 6b and 6c wherein have been indicated the relative 
shapes and sizes of discharge port for compression ratios 
of 1:1, 8:5 and 2:1, respectively. In each instance, it 
will be noted that the major portion of the area of the 
discharge port lies radially opposite the unmeshed por 
tion of thread 37 of the driving rotor 32. 
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Due to the radial position of discharge port 52, the 
passage of fluid therethrough from the transporting and 
compressing space 50 to discharge conduit 28 is cut off 
shortly before completion of the rotational cycle of the 
pumps. For example, with the construction illustrated, 
a wedge-shaped pocket having a projected area substan 
tially equal to that enclosed by the broken line n in Fig. 
4 is formed between the concave leading side 39 of the 
driving thread 37 and the barrier formed by the imper 
forate wall of casing head 24. As the rotors continue 
to turn, the volume of this pocket approaches zero with 
a consequent increase in pressure of the fluid trapped 
therein. In order to save power and increase the effi. 
ciency of the apparatus, means are provided for reliev 
ing the fluid pressure which would thus be built up in 
this pocket by venting the fluid directly into the dis 
charge conduit 28 independently of discharge port 52 
through a suitable passageway in end wall 24 leading to 
said conduit from a point opposite the unmeshed portion 
of thread 37 of driving rotor 32, adjacent the hub of said 
rotor and the periphery of driven thread 38. 

In the embodiment illustrated in Figs. 7 and 8, casing 
head 24 is provided with an axially thickened wall por. 
tion 53 which projects axially into the casing into abut 
ment with the discharge ends of the rotor threads and has 
formed therein a recess 54 located within the axially pro 
jected cross section of the unmeshed portion of driving 
rotor thread 37 and communicating with discharge con 
duit 28. As shown in Fig. 8, the outline of recess 54 is 
defined by two circular arcs o and p substantially coinci 
dent with portions of the root circle and cylindrical pe 
riphery, respectively, of driving rotor thread 37, a third 
arc g substantially coincident with the convex side 48 of 
thread 37, and a fourth circular arc r substantially coin 
cident with a portion of the cylindrical periphery of the 
driven rotor thread 38. The side of recess 54 defined by 
circular arc popens into discharge conduit 28. With this 
construction, the fluid remaining in pocket n after the 
discharge path through port 52 has been closed is passed 
from fluid compression space 50 into discharge condui 
28 through recess 54. 

Figs. 9 and 10 show a modified construction for verit 
ing the pocket in wherein the inner face of casing head 
24 is provided with a curved groove 55 which parallels 
the periphery of thread 38 of driven rotor 33 and ex 
tends from a point opposite the hub of driving rotor 32 
to a point opposite the periphery of driving thread 37, at 
which latter point the groove connects with an axially 
extending opening 56 in the wall of discharge conduit 
28. 
Another arrangement for passing the trapped or pockei 

ed fluid to the discharge conduit independently of the 
discharge port is shown in Figs. 11 and 12. In this 
construction, the casing head 24' is provided with a 
passageway 57 which communicates with Space 59 at a 
point opposite the unmeshed portion of thread 37 of 
driving rotor 32, adjacent the hub of the latter and the 
periphery of driven thread 38, and extends in a generally 
radial direction to a point outside the rotor peripheries 
where it connects with an axially extending opening 53 
in the wall of discharge conduit 23. 
The method of operation of the devices above described 

is the same in principle as that of the apparatus of my 
above mentioned Patent No. 2,511,878 except that, in 
the pumps of the present invention, the fluid is discharged 
in a radial direction, rather than axially, and the built 
in compression ratio is estabilished by the shape and size 
of a discharge port in the side wall of the casing, the 
characteristics of which port are directly related to the 
form of the rotors. Assuming that air or other fluid is 
supplied to intake conduit 27 and that rotors 32 and 33 
are being driven from a suitable Source of power con 
nected to the driving rotor shaft 30, the air entering in 
take chamber 49 threugh the intake port 51 will flow 
into the low pressure or right-hand ends of the rotor 
grooves 43 and 44 and will be advanced by the rotor 
threads toward the left as viewed in Fig. 1. As the ro 
tors turn, the transporting and compressing SpaceS 59 
formed by the grooves 43 and 44 gradually decrease in 
volume so that the air trapped therein between the ad 
vancing rotor threads and the end wall formed by cas 
ing head 24 is placed under pressure. The discharge 
port 52 is so shaped and dimensioned that the trailing 
edges of rotor threads 37 and 38 defining the advancing 
end of a compression space 50 pass by the edges of dis 
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6 
charge port 52 defined by lines h and i just as the rotors 
reach the point where the air is compressed to the de 
sired degree, whereupon continued rotation of the rotors 
causes the air to flow out of compression space 50, 
through discharge port 52 and into the discharge con 
duit or outlet 28. As the rotors approach the end of the 
rotational cycle of the pump and communication is shut 
off between compression space 50 and discharge port 52, 
the by-pass provided by the recess 54 of Figs. 7-8, groove 
55 of Figs. 9-10 or passageway 57 of Figs. 11-12 serves 
as a relief port for preventing the production of an un 
desired pressure in the discharge end of driving rotor 
groove 43 and passes the pocketed air from compression 
space 50 to discharge conduit 28 independently of dis 
charge port 52. 

There is thus provided by the present invention an im 
proved form of screw type pump or compressor embody 
ing half male, half female rotor threads, and designed 
for a compression ratio of approximately 2:1 or less, 
wherein the discharge of compressed fluid takes place in 
an axial direction and the compression ratio or discharge 
pressure produced by the device is established by a dis 
charge port in the side wall of the pump casing of pre 
determined size and shape. Both the discharge port and 
the similarly radially disposed intake port are of unique 
form especially correlated to the characteristics of the 
rotors and cooperate with the latter to provide a device 
which is reversible in operation with no loss in efficiency. 
The invention also includes novel means for relieving 
any undesired pressure that may be built up within the 
pump following delivery of a charge of fluid at the de 
sired pressure when direct communication between the 
Songsion space and the discharge conduit has been 
cut ot. 
While three specifically different devices embodying the 

invention have been described and illustrated in the 
accompanying diaWings, it will be obvious that the inven 
tive concept is not limited to the particular structures 
shown, but is capable of a variety of mechanical embodi 
ments. For example, although the half male, half female 
rotor threads illustrated are of the form shown in my 
prior Patent No. 2,511,878, the invention is equally ap 
plicable to other forms of rotors of the same type, such as 
those shown in Nuebling Patent No. 1,233,599. It should 
also be noted that the size and shape of the intake port 
are less critical in determining the operating characteris 
tics of the device than those of the discharge port, and 
that the intake port may therefore be varied in size and 
changed in shape without materially affecting efficiency, 
although it may not be enlarged to the point where direct 
communication results between the intake and discharge 
ports. It is also to be understood, as previously pointed 
out, that while the above description has been directed 
primariiy to pumps and compressors of the positive dis 
placement type, the same structures may be used as rotary 
engines of the expansible fluid type by simply reversing 
the direction of fluid flow therethrough. 

Various other changes, which will now become ap 
parent to those skilled in the art, may be made in the 
form, details of construction and arrangement of the 
parts of the herein disclosed devices without departing 
from the inventive concept. Reference is therefore to be 
had to the appended claims for a definition of the limits 
of the invention. 
What is claimed is: 
1. A rotary screw type fluid pump or motor comprising 

a pair of intermeshing helically threaded rotors, a cas 
ing for said rotors having a side wall cooperating with the 
rotor threads to form a fluid receiving space, means inter 
connecting said rotors for driving one from the other at 
a one-to-one ratio, each of said rotors having a thread 
which is convex on one side and concave on the opposite 
side and has an outer peripheral surface of helically cylin 
drical form, said rotors being so intermeshed that the 
concave and convex sides of the thread on the first rotor 
face the concave and convex sides, respectively, of the 
thread on the second rotor, a first conduit in which a 
relatively low fluid pressure prevails, a second conduit 
wherein exists a fluid pressure equal to or greater than 
that prevailing in said first conduit, a first port formed 
entirely in the side wall of said casing adjacent one end 
thereof providing communication between said first con 
duit and the fluid receiving space defined by the rotor 
threads and the casing, a first wall perpendicular to the 

85 axes of said rotors closing the end of said casing adjacent 
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said first port, a second port formed entirely in the side 
wall of said casing adjacent the other end thereof and 
providing communication between the fluid receiving 
space and said second conduit, and a second wall perpen 
dicular to the axes of said rotors closing the end of saii 
casing adjacent said second port and facing the concave 
and convex sides of the threads of the first and second 
rotors, respectively, said second port having one edge 
parallel to and in substantially the same plane as said 
second wall and another edge of irregular form defined by 
two non-intersecting lines parallel to the peripheral edges 
of the respective rotor threads and converging toward 
said first wall and a third line parallel to the rotor axes 
connecting the other two lines, said third line having a 
length less than the axial dimension of the outer periph 
eral surface of the thread of the first rotor and lying closer 
to the axis of said first rotor than to the axis of the second 
rotor. 

2. A rotary screw type fluid pump or motor as defined 
in claim 1 wherein the maximum size of said second port 
is defined by the trailing edges of the last half convolu 
tions of the rotor threads adjacent the second wall when 
the rotors are so positioned that the end of the leading 
edge of the thread of the first rotor lies in the same plane 
as the rotor axes and adjacent the side wall of the cas 
ling. 

3. A rotary screw type fluid pump or motor as de 
fined in claim 1 including a passageway in the second wall 
leading from a point opposite the unmeshed portion of 
the thread of the first rotor, adjacent the hub of said rotor 
and the periphery of the thread of the second rotor, to the 
second conduit, said passageway being adapted to pass 
fluid between the fluid receiving space and said second 
conduit independently of the second port. 

4. A rotary screw type fluid pump or motor as de 
fined in claim 3 wherein said passageway consists of a 
curved groove in said second wall paralleling the periph 
ery of the thread of the second rotor and extending from 
a point opposite the hub of said first rotor to a point op 
posite the periphery of the thread thereof. 

5. A rotary screw type fluid pump or motor as defined 
in claim 3 wherein each rotor thread exhibits in any sec 
tion perpendicular to its axis a compound curved outline 
defined by a portion of the root circle of said thread, a 
portion of the cylindrical periphery thereof and two 
curves, one concave and the other convex, connecting said 
portions of the root circle and cylindrical periphery, and 
wherein said passagewav consists of a recess in said sec 
ond wall having an outline defined by two lines substan 
tially coincident with portions of the root circle and cylin 
drical periphery of the thread of said first rotor, a third 
line substantially coincident with the convex curve of the 
outline of the thread of said first rotor, and a fourth 
line substantially coincident with a portion of the cylin 
drical periphery of the thread of said second rotor, the 
side of said recess defined by the line substantially coin 
cident with a portion of the cylindrical periphery of said 
first rotor being open to said second conduit. 

6. A rotary screw type fluid pump or motor as defined 
in claim 1 wherein said first port has one end edge par 
allel to and adjacent the plane of said first wall, a pair of 
side edges parallel to and spaced apart further than the 
axes of said rotors, and another end edge of irregular 
form defined by two non-intersecting lines parallel to the 
peripheral edges of said rotor threads and converging to 
ward said second wall and a third line parallel to the 
rotor axes connecting the other two lines, said third line 
lying closer to the axis of said second rotor than to the 
axis of said first rotor. 

7. A rotary screw type fluid pump comprising a pair 
of intermeshing helically threaded rotors interconnected 
to drive one rotor from the other at a one-to-one ratio, 
each of said rotors having a thread which is convex on 
one side and concave on the opposite side and has an 
outer peripheral surface of helically cylindrical form, 
said rotors being so intermeshed that the concave and 
convex sides of the thread on the first rotor face the con 
cave and convex sides, respectively, of the thread on the 
second rotor, a casing for said rotors having a side wall 
cooperating with the rotor threads to form a fluid pump 
ing space and end walls preventing the ingress and egress 
of fluid in an axial direction, fluid inlet and outlet con 
duits connected to said casing, a fluid inlet port formed 
entirely in the side wall of said casing adjacent one end 
thereof providing communication between the inlet con 
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8 
duit and the fluid pumping space defined by the rotor 
threads and the casing, and a fluid outlet port formed 
entirely in the side wall of said casing on the side oppo 
site the inlet port adjacent the other end of said casing 
and providing communication between said fluid pump 
ing Space and the outlet conduit, the shape and size of 
said outlet port for any given outlet pressure of the fluid 
being defined substantially by the end wall of the casing 
at the outlet end thereof and the traces upon the side wall 
of the trailing peripheral edges of the last half convolu 
tions of the rotor threads adjacent said end wall. 

8. A rotary Screw type fluid pump as defined in claim 
7 wherein the maximum size of said outlet port is de 
fined by the traces upon the side wall of the trailing pe 
ripheral edges of the last half convolutions of the rotor 
threads adjacent the end wall of the casing at the outlet 
end thereof when the rotors are so positioned that the 
end of the leading edge of the thread of the first rotor lies 
in the same plane as the rotor axes and adjacent the 
side wall of the casing. 

9. A rotary screw type fluid pump as defined in claim 
7 including a relief passageway in the end wall of the 
casing at the outlet end thereof for venting the fiuid 
pocketed in the fluid pumping space between said end 
wall and the end of the thread of said first rotor during 
the partial rotation of said rotors immediately following 
closure of communication between said pumping space 
and the outlet port. 

10. A rotary screw type fluid pump as defined in claim 
9 wherein the relief passageway leads from a point op 
posite the unmeshed portion of the thread of the first 
rotor, adjacent the hub of said rotor and the periphery 
of the thread of the second rotor, to the outlet conduit, 
said passageway being adapted to pass fluid from the fluid 
pumping space to said outlet conduit independently of 
the outlet port. 

11. A rotary screw type fluid pump as defined in claim 
9 wherein said relief passageway consists of a curved 
groove in the end wall of the casing at the outlet end 
thereof paralleling the periphery of the thread of the 
second rotor and extending from a point opposite the 
hub of said first rotor to a point opposite the periphery 
of the thread thereof. 

12. A rotary screw type fluid pump as defined in claim 
9 wherein each rotor thread exhibits in any section 
perpendicular to its axis a compound curved outline de 
fined by a portion of the root circle of said thread, a por 
tion of the cylindrical periphery thereof and two curves, 
one concave and the other convex, connecting said por 
tions of the root circle and cylindrical periphery, and 
wherein said relief passageway consists of a recess in the 
end wall of the casing at the outlet end thereof having an 
outline defined by two lines substantially coincident 
with portions of the root circle and cylindrical periph 
ery of the thread of said first rotor, a third line substan 
tially coincident with the convex curve of the outline of 
the thread of said first rotor, and a fourth line substan 
tially coincident with a portion of the cylindrical pe 
riphery of the thread of said second rotor, the side of 
said recess defined by the line substantially coincident 
with a portion of the cylindrical periphery of said first 
rotor being open to said outlet conduit. 

13. A rotary screw type fluid pump comprising a pair 
of intermeshing helically threaded rotors interconnected 
to drive one rotor from the other at a one-to-one ratio, 
each of said rotors having a thread which is convex on 
one side and concave on the opposite side and has an 
outer peripheral surface of helically cylindrical form, 
said rotors being so intermeshed that the concave and 
convex sides of the thread on the first rotor face the con 
cave and convex sides, respectively, of the thread on 
the second rotor, a casing for said rotors having first 
and second side wall sections adapted to be connected 
together in the plane of the rotor axes and cooperating 
with the rotor threads to form a fluid pumping space 
and end walls preventing the ingress and egress of fluid 
in an axial direction, an inlet conduit connected to said 
first side wall section, an outlet conduit connected to 
said second side wall section, a fluid inlet port formed 
entirely in said first side wall section adjacent one end 
thereof providing communication between said fluid inlet 
conduit and the fluid pumping space defined by the rotor 
threads and the casing, and a fluid outlet port formed 
entirely in said second side wall section adjacent the 
other end of said casing and providing communication 



2,705,922 

between said fluid pumping space and said outlet conduit, 
each of said inlet and output ports having a shape de 
fined in part by the traces upon the associated side wall 
section of the peripheral edges of said rotor threads. 

14. A rotary screw type fluid pump as defined in claim 
13 wherein each of said inlet and outlet ports has one 
edge parallel to and in substantially the same plane as 
the adjacent end wall of the casing. 

15. In a rotary screw type fluid pump of the type 
comprising a pair of intermeshed helically threaded 
rotors interconnected to drive one rotor from the other 
at a one-to-one ratio, each of said rotors having a thread 
which is convex on one side and concave on the opposite 
side and has an outer peripheral surface of helically 
cylindrical form, and a casing for said rotors having a 
side wall cooperating with the rotor threads to form a 
fluid pumping space and end walls preventing the ingress 
and egress of fluid in an axial direction, a fluid inlet 
conduit and a fluid outlet conduit connected to said cas 
ing and extending in a radial direction with respect to 
said rotors, and a fluid outlet port formed entirely in said 
side wall adjacent one end of said casing providing direct 
communication between said outlet conduit and the fluid 
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pumping space defined by the rotor threads and the cas 
ing, said outlet port having a shape defined in part by 
lines parallel to the peripheral edges of said rotor threads. 

16. A rotary screw type fluid pump as defined in claim 
15 wherein said outlet port has one edge parallel to the 
plane of the adjacent end wall of the casing. 
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