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f 
This invention relates to screw compressors of 

the type having a plurality of interneshing ro 
to's enclosed in a housing and has particular 
reference to the securing of proper discharge 
from Sch, a, copreSSOr. 

Era screw congressors the rotors are placed is 
a housing having iniet and outlet openings, the 
inside of the housing having intersecting bores 
to fit the outsides of the rotors. Contrary to the 
practice in the ease of pumps for incongressibie 
liquids, an end waii of the housing is iocated 
against the pressure (outlet) end of the rotors, to 
congreSS the WOurne enclosed in the individual 
grooves efore he rotors have reached the G 
23ry position where these grooves oper to the TE: 

(tiet. Further it is a coatiao gractice to stage 
R35", the rotoi's by 32 rings C avoid 2022.ct, 38 
tweera &ne roto's and the housing and to couple 
tinez, by gear wheels to avoid direct friction be 
twee: the screw threads of the interneshing ro 
tors. The shape of the screw threads is such 
that one of the cooperating rotors (the 'male' 
roos') is arranged with convex fiange sides, the 
(the (the "female' rotor) with concave flange 
sides (as in Patents 1708,89 or 2,32,696) to 
avoid unnecessary leakage in all positions. 
The outlet opening in the housing, which 

should be placed and dimensioned so that it per 
nits a discharge at the right nonent, when the 
compreSSion in the grooves has reached a desired 
value, has been either placed sideways along the 
circumference of the rotors or in the pressure 
end wall or both ways. None of these arrange 
ments, however, is satisfactory. 

If the outlet is placed only sideways, it will al 
low the main part of the compressed gas to es 
Cape, but a Small volume will be entrapped be 
tween the rotor threads and the end wall. 

20 

30 

35 

If, on the other hand, the outlet is placed in 
the end wall or so that it opens both sideways 
and to the end wall, this entrapped volume can 
escape, but then a direct passage from the out 
let or high pressure side to the low pressure side 
cannot be avoided in certain positions of the 
rotors. 
In the present invention a free outlet is ar 

ranged only sideways, the end of one of the co 
operating rotors being closed by a valve plate 
fixed on this rotor with a necessary clearance 
with the end wali. In this valve plate passages 
from each rotor groove are made adjacent to 
one side of the rotor threads and cooperate with 
a channel in the end wall, which is connected 
to the outlet but covered by the valve plate. This 
channel is placed in such position that it drains 
the trapped volume to the outlet. 
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Oce end 37 "ole bearings 3 

2 
in the drawings, 
Fig. I shows a length-wise section of 8, con 

pressor according to the invention; 
Fig. 2 is an end side vievy of the S350e core)- 

preSSO'; 
Figs. 3, 4 and 5 show a section along tine line 
I-35 in Fig. Eugstrating the rotors in three 

different positions; and 
Fig. 6 corresponds to Fig. 3, but involves a. 

valve piate fixed upon the anale serew instead of 
the female screw. 

In 13ig. and Eig. 2 the housing is divided in. 
two parts 8 and 2 secured together by four bolts 
asid auts indicated a 3. The edis 08 the holls 
irag 2re closed by two end covers { and 5. In 
the housing two rotors S and are st:pported a 

3rd at he other 
end by p212 bearings 3. The rotor 6 has a driv 
ing shaf, 6 to be drives y a hoto:". At the 
opposite end gear wheels G G and 62 &re fixed 
upon the rotor shafts, couping then together. 
The inside of the two parts and 2 of the hous 
ing is machined in the shape of two intersect 
ing bores fitting the cylindrical outside Surfaces 

5 of the rotors and the end walls of these bores 
are machined to pianes fitting the plane ends 
of the rotors. The rotors are machined to Screw 
shapes of opposite pitch, the rotor 6 being a 
male screw with convex fianges, the rotor a 
female Screw with concave fianges. The hous 
ing is further provided with an inlet opening 3 
at one side and an outlet opening 6 at the other 
Side. In Fig. the inlet 3 and the outlet A are 
indicated by dotted lines. 
At the outlet end of the rotor a plate 5 is 

fixed upon the rotor. This end plate 5 and the 
rotors are further illustrated in Figs. 3, 4 and 
5. The female screw , is designed with four 
threads f6 and is rotated in the direction indi 
cated by the arrow. Along the back side f of 
each thread an oblong opening 3 is cut in the 
end plate. Along the end wall of the inside of 
the housing facing the plate a groove or chan 
nel 9 is machined forming a conduit for the 
compressed gas to the outlet f. 
In the operation of the machine the rotor 6 

is rotated, driven by the shaft fo and driving 
the rotor by the gear wheels and f2. The 
rotor threads have Such a shape that the grooves 
on both rotors are closed by the threads of the 
other rotor and by the housing, making a set 
of closures, which are constantly moving length 
wise from the Suction end wall 20 in Fig. 1 to 
the pressure end wall 2. These closures are 
filled by a fluid through the inlet f3 which is 
compressed during the rotation. In a certain 
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position the tops of the threads by their rota 
tion reach a position where the closures Open 
to the outlet opening 4. During the following 
rotation the main part of the volume in the clo 
sure is expelled through this outlet 4. 
In Figures 3-5 the rotor ends close to the pres 

sure end wall 2 are illustrated. The rotor 
groove 22 in the rotor 6 in Fig. 1 is marked by 
the same number in Fig. 3. This rotor groove 
opens to groove 23 in the rotor 7 in both Figs. 
1 and 3. They form together a closure, which 
is in this position Open to the outlet 4. The 
following grooves 24 in rotor 6 and 25 in rotor 
7 form together another closure with a greater 
volume. This latter closure is open neither to 
the inlet, nor to the outlet and its volume will 
be compressed. The main part of the gas in 
these rotor closures, for instance 22 and 23, will 
escape to the outlet 4, but in each case a small 
part of the gas is trapped in the space 26, when 
the front face 27 of a flange of the male rotor 
6 closes a groove 28 of the female rotor. This 
trapped volume escapes through the valve open 
ing 8 to the channel 9 in the housing, which 
openS to the outlet 4. 

During the following rotation the position 
shown in Fig. 4 is reached. The opening 8 is still - 
open to the channel 9, but when the rotors have 
reached the position in Fig. 5, the opening 8 is 
shut off from the channel 9. 

It is necessary that the opening 8 is placed 
Only along the back side of the female rotor 
threads. Otherwise a passage would be created 
from the outlet 4 and the groove 9 to the back 
side 29, Fig. 4 and Fig. 5, of the male thread. 
The Crescent-shaped area between the back side 
29 and the female front side 30 indicates the 
beginning of a canal along the rotor threads, 
widening to the suction side or inlet. If there 
fore the opening 8 would be too wide and open 
to this crescent-shaped passage, the compressed 
fluid Would escape this way causing a consider 
able loss and noise. 
The valve plate can be fixed upon the male 

rotor instead of the female one. In Fig. 6 the 
arrangement of the passages is illustrated in a 
position corresponding to that of Fig. 3. The 
arrangement differs only from that previously 
described in that the openings 3 f in Fig. 6 are 
placed along the front side 32 of the male screw 
instead of along the back side of the female 
Screw as was previously described. 
Of course, it is also possible to let the male 

rotor cooperate with two or more female rotors. 
Each of these female rotors should then be pro 
vided with a valve plate according to the inven 
tion. It is also possible, when a plurality of 
female rotors are used, to arrange a single valve 
plate upon the male rotor. 
Having now particularly described the nature 

of my invention and the manner of its operation 
What I claim is: 

1. A Screw conpreSSOr including a housing, 
intermeshing male and female Screw rotors with 
in the housing, said housing having inlet and out 
let openings, the outlet opening being laterally 
related to said Screws to provide escape for elastic 
fluid compressed within the rotor grooves, and 
a valve plate carried by one of Said rotors at the 
compression end thereof, said valve plate having 
a plane face engaging flatwise a plane surface 
on an end wall of the housing, said end wall of 
the housing having a passage therein providing 
Communication between the region inside the 
part of the end wall which is within the circum 
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4. 
ferences of both screws and said outlet opening, 
and said plate being provided with openings fur 
nishing communication between the rotor grooves 
and said passage for the escape of elastic fluid 
entrapped in said grooves after closure of the 
grooves following their communication with the 
outlet opening. 

2. A Screw CompreSSOr including a housing, 
intermeshing male and female screw rotors with 
in the housing, said housing having inlet and out 
let openings, the outlet opening being laterally 
related to said Screws to provide escape for elastic 
fluid compressed within the rotor grooves, and 
a valve plate carried by the male rotor at the 
compression end thereof, said valve plate having 
a plane face engaging flatwise a plane surface 
On an end wall of the housing, said end wall of 
the housing having a passage therein providing 
communication between the region inside the 
part of the end wall which is within the circum 
ferences of both screws and said outlet opening, 
and Said plate being provided with openings fur 
nishing communication between the rotor grooves 
and Said paSSage for the escape of elastic fluid 
entrapped in Said grooves after closure of the 
grooves following their communication with the 
outlet opening. 

3. A Screw compressor including a housing, 
intermeshing male and female screw rotors with 
in the housing, Said housing having inlet and out 
let openings, the outlet opening being laterally 
related to said screws to provide escape for elastic 
fluid compressed within the rotor grooves, and 
a valve plate carried by the female rotor at the 
compression end thereof, said valve plate having 
a plane face engaging flatWise a plane surface 
On an end Wall of the housing, said end wall of 
the housing having a passage therein providing 
communication between the region inside the 
part of the end wall which is within the circum 
ferences of both screws and said outlet opening, 
and Said plate being provided with openings fur 
nishing communication between the rotor grooves 
and Said passage for the escape of elastic fluid 
entrapped in said grooves after closure of the 
grooves following their communication with the 
Outlet opening. 

4. A Screw compressor including a housing, 
intermeshing male and female screw rotors with 
in the housing, said housing having inlet and out 
let openings, the outlet opening being laterally 
related to Said screws to provide escape for elastic 
fluid compressed within the rotor grooves, and 
a valve plate carried by one of said rotors at the 
compression end thereof, said valve plate having 
a plane face, engaging flatwise a plane surface 
On an end Wall of the housing, said end Wall of 
the housing having a passage therein providing 
communication between the region inside the 
part of the end wall which is within the circum 
ferences of both Screws and said outlet opening, 
and Said plate being provided with openings fur 
nishing communication between the rotor grooves 
and Said passage for the escape of elastic fluid 
entrapped in Said grooves after closure of the 
grOOveS following their communication. With the 
outlet opening, each opening in said valve plate 
being adjacent to a side of a thread of the rotor 
which carries the plate. 

5. A Screw compressor including a housing, 
intermeshing male and female screw rotors with 
in the housing, Said housing having inlet and out 
let openings, the outlet opening being laterally 
related to Said Screws to provide escape for elastic 
fluid compressed within the rotor grooves, and 
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a valve plate carried by the male rotor at the 
compression end thereof, said valve plate having 
a plane face engaging flatwise a plane Surface 
on an end wall of the housing, said end wall of 
the housing having a passage therein providing 
communication between the region inside the 
part of the end wall which is within the circums 
ferences of both screws and Said outlet Opening, 
and said plate being provided with openings fur 
nishing communication between the rotor grooves 
and said passage for the escape of elastic fluid 
entrapped in said grooves after closure of the 
grooves following their communication with the 
outlet opening, each opening in Said valve plate 
being adjacent to the leading side of a thread 
of Said male rotor. 

6. A screw compressor including a housing, 
intermeshing male and female Screw rotors with 
in the housing, said housing having inlet and Out 
let openings, the outlet opening being laterally 
related to said screws to provide escape for elastic 
fluid compressed within the rotor grooves, and 
a valve plate carried by the female rotor at the 
compression end thereof, said valve plate having 
a plane face engaging flatWise a plane Surface 
on an end wall of the housing, said end Wall of 
the housing having a passage therein providing 
communication between the region inside the 
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part of the end wall which is within the circum 
ferences of both screws and said outlet opening, 
and said plate being provided with Openings fur 
nishing Communication between the rotor grooves 
and said passage for the escape of elastic fluid 
entrapped in said grooves after closure of the 
grooves following their communication With the 
Outlet Opening, each opening in Said valve plate 
being adjacent to the trailing side of a thread 
of Said female rotor. 
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