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(C. 230-43) 9 Caigns. 

The invention relates in general to an 3.jppa 
ratus for propelling, or for being propelled by a 
compressible or expansible medium and, specifl 
cally, relates to an improved technic in the opera 
tion of displacement apparatus of the type which 
includes two helically ribbed rotors in meshed 
engagement for cornpressing air or gas as it flows 
through a conduit. In such air compressors aS 
are now known, the low pressure air is caught at 
the intake end of the interneshed rotors, is ad 
vanced along the same to the opposite ends where 
a reduction in cross sectional area of the groove, 
or grooves as the case may be, places the air 
under compressison at its point of discharge from 
the rotors. It has been found in actual practice 
with such air compressors that the air is dis 
charged not in a continuous steam but periodi 
cally surging, or pulsating, back and forth in the 
discharge conduit. 
The primary object of the invention is to pro 

vide a gaseous fluid conducting or compression 
pump capable of maintaining a constant flow of 
the gaseous medium without this objectionable 
surging or variable pressure condition at the dis 
charge end of the pump and more broadly con 
sidered the invention features a method for han 
dling the compressed air or other gaseous bodies 
as they are discharged from such a pump in such 
way as will avoid such objectionable surging and 
maintain the desired continuity of fow, 

Broadly, this objective is attainied by position 
ing at the discharge eidi or ends of the rotors a 
valve operatively related to the rotors to chain 
tain the air groove or grooves closed up to the 
point where the maximum compression is reached 
or almost reached and then to automatically 
open the discharge end of the groove or grooves 
to the discharge port of the apparatus so that at 
each rotation of the rotors the air will be dis 
charged at or adjacent its point of maximum 
compression. 
Considering the situation where the apparatus 

is used as a prime nover such, for instance, as 
where it is used as a steam turbine with high 
preSSure steam admitted to the port which in the 
air compressor constituted the discharge port; 
or where the device is used with power provided 
by an expanding gas as in the case of an internal 
combustion engine, the primary object of the 
invention is to provide a simple form of appa 
ratus for translating the expansive force of the 
actuating medium into rotative mechanical force 
with a high degree of efficiency. 
Various other objects and advantages of the 

invention will be in part obvious from an inspec 
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tion of the accompanying drawings and in part 
Will be more fully set forth in the following par 
ticular description of one form of mechanism 
embodying the invention, and the invention also 
consists in certain new and novel features of con 
struction and combination of parts hereinafter 
Set forth and claimed. 

In the accompanying drawings: 
Fig. 1 is a view partly in side elevation and 

partly in vertical section taken on the longitudi 
nal plane indicated by the line - of Fig. 2 
through the rotor casing of a preferred embodi 
ment of the invention with the rotors in position 
to bring the double rotary valves in open posi 
tions; 

Fig. 2 is a transverse sectional view taken on 
the plane indicated by the line 2-2 of Fig. and 
looking in the direction indicated by the arrows; 

fig. 3 is a horizontal sectional view taken on 
the piane indicated by the line 3-3 of Fig. 1 
looking in the direction indicated by the arrows 
when the rotors have advanced the passageways 
in the valves to a closed position; and 

Fig. 4 is an exploded view in perspective show. 
ing details of the double rotary disc valve de 
mounted from the shafts. 

In the drawings there is disclosed air pumping 
apparatus is comprising a rotor containing cas 
ing having at one end a gear box 2 and at 
the opposite end an antifriction bearing box 3. 
Mounted in the apparatus are two shafts is and 
5 disposed in parallel relation having antifric 

tion bearings 6 at opposite ends of each shaft 
and with the shafts connected by a pair of gears 
f7-8 in gear box 2 to drive one shaft from the 
other. The casing is provided adjacent oppo 
site ends with inlet ports 9 and 20 which may 
be supplied from a manifold 2 having a single 
intake port 22. The casing is provided at its 
center and on the side opposite the ports is and 
29 with a discharge port 23, as more particularly 
shown in Fig. 3. - 
The shaft fé is provided with a pair of rotors 

24 and 25 each, provided with a helical groove 26 
and keyed to the shaft and secured against out 
Ward endwise movement by nuts 27. Similarly, 

... the shaft 5 is provided with a pair of rotors 28 

50 

55 

and 29 keyed to the shaft and each provided with 
a helical rib 30 and similarly held against out 
Ward movement by nuts 3. Each of the rotors 
of one shaft is in intermeshed engagement with 
its companion rotor of the other shaft and the 
rotors follow conventional practices in this 
respect. P 

Shaft 5 projects to the outside of the appa 
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ratus and constitutes either a driving or a driven 
shaft 32 depending upon the operation of the 
device as hereinafter described. Fitted between 
the inner ends of the four rotors adjacent the 
center of the casing is a rugged casting 33 
forming a spacer block secured to the casing by 
screws 34 and 35. This block partition is in the 
form of two flat cylinders 36 and 37, one partially 
overlapping the other and forming in effect an of all four rotors, 
8-shaped internal brace for the midlength por- 10 
tion of the casing. The spacer block provides a 
centrally positioned bearing for the two shafts 
4 and 5 passed therethrough as shown in Fig. 1. 
Opposite sides of the block in the portion 37 

thereof which faces the helical ribs 30 are re- 5 
cessed to form disc-like bearings 38 and 39 of 
flat circular form. The adjacent ends of the 
rotors 28 and 29 are provided with disc-like 
flanges, or heads, 40 and 4 which fit in their 
respective bearings 38 and 39 and are keyed to 20 
the shaft respectively by keys 42 and 43. Each 
disc-like flange 40 and 4 is provided in the por 
tion thereof exteriorly of its shaft receiving hole 
44 with an opening 45 extending therethrough. 
In order to obtain maximum time delay in which 25 
the valve is open, the opening 45 is illustrated 
as being of an elliptical form and in its length 
dimension is less than the length of the arc -b 
formed at the bottom of the closure cylinder 38. 
The cylinder 37 is provided in the portion faced 30 

by the bearings 38 and 39 with a passageway 46 
extending therethrough in offset relation to the 
opening 47 which receives the shaft 5. This 
transverse passageway extends circumferentially 
and in the instant case for a distance of about 
165 with its outer edge 48 aligned with the outer 
edge 49 of the opening 45, when the openings 45 
and 48 are in registration as shown in Fig. 2. 
The cylinder 37 is provided in the side thereof 
facing the Outlet 23 with a passageway 50, 

In Operation and assuming that air is being 
admitted through the intake ports 9 and 20 and 
that the rotors are being driven from a source of 
power Supplied through the shaft 32 and in a 

35 

40 

direction to turn their ribs towards the center, 45 
it will be understood that air admitted to the 
grooves 26 will be advanced by the ribs 30 towards 
the center of the apparatus. As the channels 26 
taper in cross sectional area at their discharge 
ends, the air trapped therein is placed under 50 
pressure at least momentarily. It is noted that 
the discharge ends of the helical grooves 26 in 
both of the rotors 24 and 25; that is the ends 
where the air is finally compressed, are never 
open directly to the outlet valves and thus 55 
are never Open to the outside air. If this were 
not so and air accumulating in the discharge ends 
of the grooves 26 in rotors 24 and 25 were per 
mitted to escape a back pressure would develop 
in the grooves of the rotors 25 and 24. The air 60 
compressed in the terminal portions of the 
grooves 28 in both of the rotors 24 and 25 is dis 
charged respectively into the channels of the as 
Sociated rotors 28 and 29 so that the air at the 

4 
charge flow, of course no air can escape from the 
compression chamber found at the discharge ends 
of the rotors 28 and 29. The passageway 45 is 
So located relative to the discharge end of the 
grooves or channels 26 that the passageway 45 
is brought into registry with the passageway 46 
as the air reaches its point of maximum com 
pression as the result of the compressive action 

The air SO compressed is 
passed through passageways 46 and 50 and moves 
through the outlet 23 as indicated by the arrows 
in Fig. 2. 

It has been found that this method of delaying 
the escape of the air until it reaches or at least 
approaches its point of maximum compression, 
and then releasing it at this point, has the effect 
of avoiding the Surging, or pulsating action, 
which takes place in devices of this character 
where such a periodically opening and closing 
valve So timed in its action is not used. 
Considering the use of the apparatus where a 

flowing or expanding gas is utilized to rotate.the 
shaft 32 as in those cases where the port 23 is 
Connected with the firing chamber of an internal 
combustion engine supplied with a carburetor, 
the gases are periodically admitted to the inner 
ends of the rotors and in expanding react on the 
helical ribs 30 to rotate the rotors and in this 
way drive the shaft 32. It is understood, of 
course, that in this case the port 22 constitutes 
an exhaust for the expanded gases. 

claim: 
1. In a device of the class described, the com 

bination of a rotor casing having inlets adjacent 
its opposite ends and an outlet adjacent its cen 
ter, two parallel shafts journalled in tht casing, 
means for driving one shaft from the other, each 
shaft provided with a pair of helically ribbed ro 
tors fitted in the casing and with each of the 
rotors of one shaft in intermeshed engagement 
with its companion rotor on the other shaft, a 
spacing block secured to the casing providing a 
rugged internal brace for the same and fitting 
between the rotors of one shaft to limit their 
approach towards each other and to provide a 
Wall defining and closing the adjacent ends of 
the channels of said one shaft, and coacting with 
the adjacent ends of the channels thereof to 
form on each side of the spacing block a pair of 
tapered air compressing spaces, each pair of com 
pression spaces being open at all times to the 
discharge end of the groove in its associated ro 
tor of the other shaft, the inner ends of the ro 
tors of the other shaft each provided with an 
Outstanding flange in rotative sliding engage 
ment with the adjacent side of the block, each 
flange provided with a slot extending there 
through and in open communication with the 
groove in its associated rotor and a channeled 
block Secured to the casing at the outlet, fitted 
between the flanges and provided with a passage 
Way leading to the outlet from the sides thereof 

discharge ends of both pairs of intergeared rotors 65 
reach their point of maximum compression at . 
the same time. It is from the discharge ends of 
the channels of the rotors 28 and 29 that the air 
compressed in the rotors 24 and 25 is eventually 
and periodically discharged as herein featured. 70 
It will be understood that at this time, that is, 
Just prior to the point at which the air reaches its maximum compression, the rotary valves are 
in their closed position as shown in Fig. 3. Dur 
ing the time while the valves interrupt the dis- 75 

adjacent the flanges said slots being each of less 
circumferential length than that of the passage 
Way whereby the passageway is closed once for 
each rotation of the flanges, the slots in each 
flange registering with the said passageway, Once 
for each rotation of the flanges and said flanges 
and channeled block coacting to form a double 
valve of the rotary disc type. 

2. In a device of the class described, the com 
bination of a casing having an outlet port at its 
midlength and a pair of inlet ports adjacent op 
posite ends, a gear box at one end and a bearing 
box at the other end of the casing, a pair of para 
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allel shafts extending through the casing and 
journalled in the bearing box and gear box, a 
gear train in the gear box Connecting the shafts, 
an 8-shaped block Secured to the casting at its 
midlength and through which the Smooth mid 
portion of the shafts extend, each shaft pro 
vided on opposite sides of the block with a heli 
cal rib, with the rib on one shaft meshing into 
the helical groove of the adjacent rib of the other 
shaft, opposite sides of the block in the area sur 
rounding one of the shafts recessed to provide 
bearings of flat circular form, Said last named 
shaft having keyed thereto a pair of disk-like 
fanges, one for each bearing and rotatably fitted 
therein, said block having in each of the sides 
provided with the bearings an arc-shaped open 
ing, each flange provided with the portion there 
of exteriorly of its associated shaft with an open 
ing of less arc length than the arc length of the 
opening in the block and of approximate ellip 
tical form, and said block provided with a pas 
Sageway open at One end to the Outlet port, and 
the other end of the passageway being alter 
nately opened and closed from the two pairs of 
meshed helical ribs, by the rotation of said shaft 
and its associated flanges. 

3. In a device for moving a fluid, the combina 
tion of a housing having at least two openings 
therein, one forming an inlet and the other form 
ing an outlet for the fluid, and a pair of inter 
meshing and cooperating screw.like rotors in said 
housing coacting to pass the fluid through the 
housing from the inlet through the outlet, a 
partition in the form of an 8-shaped casting 
fitted in the casing and located between one of 
the openings and the adjacent ends of the pair 
of rotors, said partition provided with an opening 
having a dimension considered circumferentially 
materially less than 180 and facing one of the 
rotors and said partition in the area thereof 
facing the other rotor being imperforated and 
thus acting at all times to close the channel at 
the adjacent end of the other rotor, the ends of 
the channels of both rotors coacting with the 
partition to form compartments tapering in 
cross sectional area, to permit the fluid to expand 
or to become compressed as it passes there 
through, depending on the direction of move 
ment of the fluid therethrough, with said com 
partments being at all times in intercommuni 
cation, and one of said compartments periodi 
cally exposed through said opening to the out 
let during a portion of each rotation of the 
rotors. 

4. In a device of the class described, the com 
bination of a casing provided with inlet and 
outlet ports, a pair of rotors located between the 
ports, means connecting the rotors to drive one 
from the other, the rotors provided with coact 
ing ribs in interengaging relation to compress 
fluid in the grooves of both rotors as the fluid 
reaches the discharge ends of the grooves, one 
of the rotors constituting a driving rotor and the 
other a driven rotor, an element fixed to the 
casing and forming a stop engaged by the ad 
jacent ends of both rotors, said element pro 
vided with a conduit leading to the discharge 
port and the intake end of said conduit forming 
an opening facing the adjacent end of the driv 
ing rotor and confined to the space within the 
axially projected cross Sectional area of said 
driving rotor, Said driving rotor and opening re 
lated to periodically open the adjacent end of 
the groove in the driving rotor once for a part of 
each rotation of the same, and said element ex 
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tending solidly in overlapping relation to the 
adjacent end of the driven rotor to close the ad 
jacent end of its groove and thus intercept direct 
fluid communication between the outlet port and 
the grOOve in said driven rotor while permitting 
the air compressed in the groove of the driven 
rotor to by-pass therefrom into the groove of the 
driving rotor from which it is discharged through 
Said opening when the discharge end of the 
groove in the driving element registers with said 
opening. 

5. A fluid propelling pump comprising pump. 
ing mechanism having its elements duplicated in 
balanced relation on opposite sides of a trans 
verse medial plane and comprising on each side 
of the plane two helically ribbed rotatable ele 
ments in intermeshing engagement and adapted 
to advance a fluid there-through, and to place it 
under compression, said elements intergeared to 
drive one from the other, a casing surrounding 
said elements and provided with an inlet for the 
fluid open to the receiving ends of said elements 
and an outlet adjacent their opposite or dis 
charging ends, two of the elements, one on each 
side of the medial plane provided at their oppo 
site or fluid discharging ends each with a head, 
a block located between said heads and the out 
let, located in said transverse plane and forming 
a barrier for the adjacent ends of the other two 
elements on opposite sides of the medial plane, 
said block and head provided With means con 
acting to form a valve of the rotary disc type, 
said block and head being each provided with 
passage-ways extending there-through and 
adapted as each head is rotated with its asso 
ciated ribbed element to register with the pas 
sage-way through the block to discharge the 
fluid advanced between the four ribbed elements 
periodically once for each rotation of the 
elements. 

6. In a device of the class described, the com 
bination of the casing provided with inlet and 
outlet ports, a pair of intermeshing helically 
ribbed rotors for advancing fluid from the inlet 
to the outlet ports and for placing the fluid un 
der pressure as it is discharged, an element fixed 
relative to the casing, provided with an opening 
facing the discharge high pressure end of one of 
the rotors, and confined to the space within the 
axially projected croSS Sectional area of said ro 
tor and said element acting as a barrier for clos 
ing the discharge end of the other rotor, said 
first named rotor and its associated opening be 
ing related to open the adjacent end of the first 
named rotor periodically Once for each rotation 
of the same and only at that point where the 
rotors reach their point of maximum compres 
Sion. 

7. A screw pump including a casing having in 
let and outlet ports, a pair of rotors journalled 
in the casing and intergeared to drive One from 
the other, each rotor provided with a spiral 
ribbed part, with one of said spiral ribbed parts 
intermeshing with the other to force fluids from 
the inlet through the casing and out through the 
outlet and to place them under compression at 
the discharge ends of said spiral ribbed parts, a 
member fixed relative to the casing, extending 
acroSS the interior of the same and located be 
tween the discharge ends of the spiral ribbed 
parts of the rotors and the outlet, said member 
provided with a passage-way facing the discharge 
end of one of said spiral rib parts, confined to 
the axially projected cross section of the spiral 
ribbed part which it faces, said passage-way arc 
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shaped in cross section, and another portion of 
said member extending entirely across the axis 
ally projected cross section of the other spira - 
ribbed part and forming a barrier, to defeat 
transference of the fluid from the discharge end 
of said other spiral ribbed part directly into the 
outlet. 

8. In a device of the class described, the com 
bination of a casing provided with inlet ports at 
opposite ends thereof and a discharge port ade 
jacent its mid-length, a pair of rotors journalled 
in the casing, means for driving One rotor from 
the other, each rotor provided with two helically 
ribbed portions disposed on opposite sides of the 
mid-length of the casing, a partition fitted in the 
casing for closing the inner ends of both of said 
helically ribbed portions to cause the inner ends 
of all of the channels in said helically ribbed por 
tions to be of reduced cross sectional area towards 
the partition, said partition provided with a pas 
sage-way leading to the discharge port and 
adapted to receive fluids discharged from the in 
ner ends of the helically ribbed portions of one 
of the rotors, the discharge ends of all channels 
being otherwise closed. 

9. In a device of the class described, the con 
bination of a casing provided with an inlet port 
and an outlet port, a pair of intermeshing screws 
fitted for free rotary movement in the casing and 
coacting to advance a fluid from the inlet port 
through the casing and out through the outlet 
port, means for driving one screw from the other. 
at a one-to-one ratio, a partition fixed in the 

O 

15 

20 

25 

8 
casins against movement axially of the screws 
and against which the discharge ends of both 
screws abut, the opposite or intake ends of the 
screws being wide open to the inlet port, said 
partition forming a barrier to close completely 
the discharge end of one of the screws and means 
controlled by the rotation of the other screw for 
opening communication between the discharge 
end of the said other screw and the outlet port 
Once for each rotation of the screws, 

GILBERT RATH MAN. 
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