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8 Clains. 

The present invention relates to compressors of 
the rotary Screw type in which two or more coop 
erating rotors mounted within a suitable casing 
Operate to provide compression Spaces, the Volune 
Of which varies upon rotation of the rotors to 
effect compression of the Working fluid. Within the 
compressor. 
In compressors of this type, ConpreSSion Spaces 

on each of two cooperating rotors are brought 
into communication with each other and there 
after the two spaces work together as a common 
compression space until further rotation of the 
rotors brings one or the other or both of these 
spaces into communication with an outlet port 
in the casing. 
We have discovered that the action of the rotors 

in previously proposed forms of Screw type Con 
preSSOrS is Such that, reduction in Volume of any 
given compression space in one rotor commences 
prior to reduction in volume of the compressor 
Space in the cooperating rotor with which the 
first space is brought into communication. 
The result of this is that two compression spaces 

are brought into communication with a certain 
amount of compression having already taken 
place in one, whereas it has not taken place in 
the other. Consequently, when communication 
between the two spaces occurs, equalization of 
pressure between the tWO Spaces takes place and 
the pressure of the working fluid which has al 
ready been partially compressed is reduced. This 
reduction in the pressure of the working medium 
which has already been partially compressed re 
Sults in an increase in entropy. With a correspond 
ing loss of Work. 

Accordingly, the present invention has for a 
major object the provision of improved compres 
sor apparatus of the kind described in which this 
partial compression in one compression Space 
prior to its communication with another compres 
Sion space in which compression has not con 
menced is avoided and in which the compression 
occurring in any two compression Spaces Which 
come into communication with each other is Sub 
stantially the same. 
The more detailed nature of the invention and 

the manner in which the above stated and other 
and more detailed objects of the invention may 
be advantageously accomplished Will appear more 
fully in the ensuing portion of this specification 
in Which Suitable embodiments of apparatus for 
carrying the invention into effect are described. 
In the accompanying drawings forming a part 

of this specification:- 
Fig. 1 is an axial longitudinal Section of a 

(C. 230-143) 
Screw compressor of the kind under consideration, 
to which the invention is applied; 

Fig. 2 is a section taken on the line 2-2 of 
Fig. 1; 

Fig. 3 is a fragmentary Section like Fig. 2 show 
ing a different embodiment of the invention; 

Fig. 4 is a section like Fig. 2 showing a further 
embodiment of the invention; and 

Fig. 5 is an elevation showing a casing end plate 
for use with the form of the invention illustrated 
in Fig. 4. . . 
The compressor illustrated in Figs. 1 and 2 

conprises two rotors fo and 2 around which is 
located the casing part 4. It Will be understood 
that insofar as the present invention is Con 
cerned, the number of rotors employed is not 
limited to two. The casing part 4 is advantage 
ously provided with a jacket space 5 for Water 
or other cooling fluid. 

Rotors and 2 are preferably made integral 
with the shaft parts and are advantageously 
mounted in roller bearings 6 and 8, and 2) and 
22, respectively, which bearings carry the radial 
load. Also, ball bearings 24 and 26 are advanta 
geously provided to take up end thrust. The 
bearings are carried by casing parts 28 and 30 
which are suitably Secured to the ends of the cas 
ing part 4 and which provide the end walls for 
the casing. In the form of apparatus shown, the 
end walls limit the axial extent of the compression 
Spaces. Packings 32, 34, 36, and 38 are provid 
ed around the shaft parts between the end Walls 
and the bearingS. 
The compressor is driven from the shaft 40 con 

nected to the rotor O and drive is transmitted to 
the rotor 2 by means of gears 42 and A4 mounted 
respectively on the shafts of the rotors 0 and 2. 
Preferably the rotors are mounted so that a 

slight clearance is maintained between the rotors 
and the casing and also between the intermeshing 
surfaces of the rotors, the clearance between the 
latter surfaces being maintained by the gear drive 
through gears 42 and 44. 
The rotors as well as the casing may advanta 

geously be cooled and for this purpose may be 
constructed as shown with hollow Shafts provided 
with concentrically Spaced inner pipes 46 and 8 
respectively. Cooling fluid for cooling rotor O is 
introduced through the nozzle 50 to the interior 
of the pipe 46, flowing longitudinally of the rotor 
in the direction of the arrow 52 inside the pipe 
and returning through the Space between the 
pipe and the bore of the shaft in the direction in 
dicated by arrows 54 and 56. The nozzle 50 is 
mounted in a suitable cover plate 58 which forms 
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part or on the end surface of the rotor. 
As will be seen from Figs. 1 and 2, the rotors 

iO and 2 are each of the type having three helical 
grooves which provide the compression Spaces. 

10. It will be understood, however, that the number 
of grooves may be varied within the scope of the 
invention and also that different numbers of 
grooves may be employed on different but co 
operating rotors. These grooves may be con 

5 sidered as pockets in the rotors separated by the 
radially projecting parts of the rotors which may 
be considered as threads, 
In the position of the rotors shown in Fig. 2, 

compression of the working fluid is about to 
commence as the rotors turn from the position 
shown, in the direction of the arrows 76 and 78. 
The working fluid which has previously entered 
the compressor to the suction space 74 has been 
confined in the space or pocket, P in the rotor f0, 
this space being defined by the threads T and T1, 
a portion of the waii of the casing part 4 and pork 
tions of the ex v is formed by the end nineniel's 
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2.111,568 
point G of the thread S reaches the point M, 
no change in volume of the pocket R occurs and 
consequently the working fluid in this pocket 
remains at Suction pressure. 
As soon as the point G passes the point M, the 

two pockets P and R are brought into com 
munication with each other and equalization of 
pressure between the bodies of fluid confined in 
these pockets takes place. This equalization of 
pressure results in a lowering of the pressure in 
the pocket P as coin pared With the pressure just 
prior to communication between the pockets, with 
consequent loss. 
In the present embodiment of the apparatus, 

this loss is avoided by providing a pressure re 
lief passage 80 in the casing part 30. Passage 
80 terminates in two ports 82 and 84 located as 
shown in Fig. 2 so that these ports are uncov 
ered respectively by the threads T and S. If full 
advantage is to be secured from the provision of 
the passage 80, the ports should be arranged so 
that they are uncovered not later than the in 
stant when the thread S commences to enter the 
pocket P, so that no compression can be effected 
in the pocket P prior to the establishment of con 
munication by means of passage 80 between this 
pocket and pocket R. By interconnecting the 
pocketS in this way, compression cannot occur in 
One of the pockets prior to the commencement 
of compression in the other of the pockets and 
there is consequently no time during the com 
pression period when a pressure equalization 
takes place between two SpaceS which entails 
any appreciable drqp in pressure of fluid previ 
ously compressed to a higher pressure. In the 
arrangement shown, commencement of compres 
SiOn occurs substantially simultaneously in both 
pockets, some of the working fluid from pocket 
P flowing through the passage 80 to the pocket 
R, during that portion of the compression period 
When the volume of pocket P is being reduced 
and prior to direct communication between the 
two pockets. 

It will be evident that in order to effect the 
desired purpose, the passage for connecting the 
two pockets need not be situated in the end men 
ber of the casing, although this provides an ad 
vantageous location, but may be situated in the 
cylindrical portion of the casing with its terminal 
ports located so as to be opened by the radially 
outer edges or Surfaces of the rotor threads or 
teeth, as illustrated by the modification shown 
in Fig. 3. In this embodiment, the pockets P and 
R may be connected by a passage 80a provided 
in the cylindrical portion 4 of the casing and 
terminating in two ports 82a and 84a. 

In the embodiment, illustrated in Figs. 4 and 5, 
pre-compression of fluid in the pocket P prior 
to the time of direct communication between 
this pocket and the pocket R is prevented by 
forming the end portion of the casing structure 
so that communication between the pocket P and 
the suction chamber of the compressor is not cut 
off until direct communication between pockets 
P and R is established. 

In this ein bodiment, the Suction ends of the 
rotors are not entirely covered by the end wall 
of the casing part 30a at the suction end of the 
compressor, the latter being advantageously re 
cessed to provide what is in effect an end plate 
88 having the contour show; in Fig. 5, which 
eli plate acts as a closure for the pockets P and 
FR, during that part of the Con pression period 
when these pockets extend to the suction ends of 

Obviously, the end plate 88 may pro he rotors. 
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2,111,568 
ject from an inner plane surface of the end part 
of the casing. Regardless of the specific form 
of construction of the part 30a, the ends of the 
rotors at the suction end of the compressor are 
in contact, or substantially in contact, only with 
an end wall surface limited by the lines e, f, g, 
h, k, m, n. With this arrangement, the pocket 
P remains in communication. With the Suction 
space 74 until the front edge a of the thread Ti 
reaches the position a1, in which position it has 
just passed the edge e of the end wall 88. 

Until edge a passes edge e, no compression 
takes place in the pocket P and the position of 
the edge e is arranged so that it substantially 
coincides with the position of the edge a. at the 
instant when the point G on the thread Spasses 
the point M. When the edge e is located in this 
manner, no compression is effected prior to the 
time of direct communication between pockets 
P and R, and thereafter compression commences, 
with the two pockets in communication. So that 
simultaneous and like compression takes place 
in both pocketS. 
While we prefer to connect the pocket P with 

the suction chamber of the compressor until the 
two pockets are brought into direct communi 
cation with each other, it will be evident that 
the passage which prevents compression in 
pocket P prior to compression in pocket R may 
lead directly to atmosphere if the compressor is 
being employed to compress atmospheric air or 
to any zone of pressure substantially equal to the 
inlet pressure of the fluid being compressed. 

It will also be evident that the pressure relief 
passage providing communication between pock 
et P and the desired zone of low preSSure need 
not necessarily be formed by Special configura 
tion of-the end member of the casing but may be 
formed by special configuration of a part of the 
casing radially enclosing the rotor. 

It will further be evident that the Special Con 
figuration of the end member 30a with respect 
to the portions f,g,h, and k need not be exactly 
as shown in the illustrated embodiment. In 
Fig. 4, the position of the pocket R at the in 
stant when the edge a on rotor 0 registers with 
the edge e, is indicated by the dotted line b and 
it will be evident that the end wall surface may 
be altered in desired manner So that pocket R. 
is permitted to remain in communication with 
the suction chamber until it arrives at the posi 
tion indicated by line b, in which position, how 
ever, the axial end of the pocket should be 
covered. 

Certain novel features of compressor construc 
tion relating to thread structure and porting dis 
closed but not claimed herein are not our joint 
invention but constitute the sole inventions of 
Alf Lysholm forming the claimed Subject mat 
ter of U. S. applications Serial No. 44,935, filed 
October 14, 1935, and Serial No. 183,664, filed 
January 6, 1938, as a continuation in part thereof. 
From the foregoing description, it will be evi 

dent that the invention may be embodied in 
many different specific forms of apparatus dif 
fering from the embodiments hereinbefore de 
scribed by way of example and it is further to 
be noted that the invention is independent of 
the number of rotors employed, the number of 
pockets provided per rotor and of the Specific 
form or configuration of the pocketS or threads 
defining the pocketS. 
We claim: 
1. A compressor of the rotary screw type in 

cluding a casing having an inlet and an outlet 

3 
for fluid, a first rotor and a second rotor mount 
ed in said casing, said rotors having interengag 
ing screw threads forming pockets thereinformed 
and arranged together with the inner walls of 
Said casing to provide compression spaces regis 
tering at different times with said inlet and 
said outlet and decreasing in Volume between 
the time of registry with said inlet and the time 
of registry with said outlet, said compression 
spaces including a first pocket in the first rotor 
and a Second pocket in the Second rotor, said 
first pocket and said second pocket being dis 
posed. So as to be brought into direct communi 
cation with each other during rotation of Said 
rotors and the volume of Said first pocket being 
reduced before direct communication between 
the pockets occurs, and a pressure relief passage 
in communication with said first pocket for 
maintaining the pressures in the first and sec 
ond pockets substantially equal until direct com 
munication therebetween is established, 

2. A compressor of the rotary Screw type in 
cluding a casing having an inlet and an outlet 
for fluid, a first rotor and a second rotor mount 
ed in said casing, said rotors having interen 
gaging screw threads forming pockets therein 
formed and arranged together with the inner 
walls of said casing to provide compression spaces 
registering at different times With said inlet and 
said outlet and decreasing in volume between 
the time of registry with said inlet and the time 
of registry with said outlet, said compression 
spaces including a first pocket in the first rotor 
and a second pocket in the Second rotor, Said 
first pocket and Said Second pocket being dis 
posed so as to be brought into direct communi 
cation with each other during rotation of said 
rotors and the Volume of Said first pocket being 
reduced before direct communication between 
the pockets occurs, and a paSSage arranged to 
provide communication between said first pocket 
and said second pocket before direct Connluni 
cation between the pocketS is established. 

3. A compressor of the rotary screw type in 
cluding a casing having an inlet and an outlet 
for fluid, a first rotor and a Second rotor mount 
ed in said casing, said rotors having interen 
gaging screw threads forming pockets therein 
formed and arranged together with the inner 
walls of said casing to provide compression spaces 
registering at different times with said inlet and 
said outlet and decreasing in volume between 
the time of registry with said inlet and the time 
of registry with said outlet, Said compression 
spaces including a first pocket in the first rotor 
and a second pocket in Said Second rotor, Said 
first pocket and said second pocket being dis 
posed so as to be brought into direct Communi. 
cation with each other during rotation of said 
rotors and the volume of Said first pocket being 
reduced before direct communication between 
the pockets occurs, and a passage formed in said 
Casing and arranged to provide a connection be 
tween said first pocket and Said Second pocket 
before direct communication between the pockets 
is established. 

4. A compressor of the rotary Screw type in 
cluding a casing having end Walls having an inlet 
and an outlet for fluid, a first rotor and a second 
rotor mounted in Said casing between said end 
walls, said rotors having interengaging screw 
threads forming pockets therein formed and ar 
ranged together with the inner walls of Said cas 
ing to provide compression spaces registering at 
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4. 
decreasing in volume between the time of registry 
with said inlet and the time of registry with said 
outlet, said compression spaces including a first 
pocket in the first rotor and a Second pocket in 
the second rotor, said first pocket and said Second 
pocket being disposed so as to be brought into 
direct communication with each other during ro 
tation of said rotors and the volune of said first 
pocket being reduced before direct communica 
tion between the pockets occurs, and a passage 
formed in one of Said end walls, said passage ter 
minating at its ends in ports disposed to register 
with said first pocket, and said second pocket be 
fore direct conmunication between the pockets 
is established. 

5. A compressor of the rotary Screw type in 
cluding a casing having an inlet and an outlet for 
fluid, a first rotor and a second rotor mounted in 
said casing, said rotors having interengaging 
Screw threads forming pockets therein formed 
and arranged together with the inner walls of Said 
casing to provide compression spaces registering 
at different times with said inlet and said outlet 
and decreasing in volume between the time of 
registry with said inlet and the time of reg 
istry with said outlet, Said compression Spaces 
including a first pocket in the first rotor and a 
Second pocket in the Second rotor, said first 
pocket and said second pocket being disposed. So 
as to be brought into direct communication with 
each other during rotation of Said rotors and 
the volume of Said first pccket being reduced be 
fore direct communication between the pockets 
occurs, and a passage arranged to provide a con 
nection between said first pocket, and said Second 
pocket before direct communication between the 
pockets is established, said passage terminating 
at its ends in ports disposed in Said casing to 
register with said first pocket and said second 
pocket, and to be opened and closed by movement 
of parts of Said rotorS. 

6. A compressor of the rotary Screw type in 
cluding a casing having an inlet and an outlet for 
illuid, a first rotor and a second rotor mounted in 
Said casing, Said rotors having interengaging 
Screw threads forning pockets therein formed 
and arranged together with the inner walls of said 
casing to provide compression Spaces registering 
at different times with said inlet and said outlet 
and decreasing in volume between the time of 
registry with said inlet and the time of registry 
with said outlet, said compression spaces includ 
ing a first pocket in the first rotor and a second 
pocket in the second rotor, said first pocket and 
Said second pocket being disposed SO as to be 
brought into direct communication with each 
other during rotation of said rotors and the 
volume of said first pocket being reduced before 

2,111,568 
direct communication between the pockets oc 
curs, and a pressure relief passage in communi 
cation with Said first pocket for preventing ap 
preciable compression in said first pocket until 
direct communication is established between said 
first pocket and said second pocket. 

7. A compressor of the rotary Screw type in 
cluding a casing having an inlet and an outlet for 
fluid, a first rotor and a second rotor mounted 
in said casing, said rotors having interengaging 
Screw threads forming pockets therein formed 
and arranged together with the inner walls of 
Said casing to provide compression spaces regis 
tering at different times with said inlet and said 
outlet and decreasing in volume between the time 
of registry with said inlet and the time of registry 
With said outlet, said compression spaces in 
cluding a first pocket in the first rotor and a 
Second pocket in the Second rotor, said first 
pocket and said second pocket being disposed so 
as to be brought into direct communication. With 
each other during rotation of said rotors and the 
volume of said first pocket being reduced before 
direct communication between the pockets occurs, 
and a pressure relief passage providing cominhuni. 
cation between said first pocket and the inlet of 
the compressor substantially until communica 
tion between said first pocket and said second 
pocket is established, whereby to prevent appre 
ciable compression in said first pocket before con- ; 
pression is effected in said Second pocket. 

8. A compressor of the rotary Screw type in 
cluding a casing having end walls having an inlet 
and an outlet for fluid, a first rotor and a second 
rotor mounted in said casing between said end 
Walls, said rotors having interengaging screw 
threads forming pockets therein formed and ar 
ranged together with the inner Walls of said cas 
ing to provide compression Spaces legistering at 
different times with said inlet and said outlet, and 
decreasing in volume between the time of irogis 
try with Said inlet and the time of registry with 
Said outlet, said compression Spaces including 3. 
first pocket in the first rotor and a second pocket 
in the second rotor, said first pocket and said 
Second pocket being disposed so as to be brought 
into direct communication with each othel dur 
ing rotation of said rotors, and the volume of Said 
first pocket being reduced before direct communi 
cation between the pockets occurs, one of said 
end Walls having a surface formed to provide 
communication between said first pocket and the 
inlet of the compressor substantially until said 
first pocket and said second pocket are brought 
into communication. 

ALF LYSHOLM. 
GUSTAV KARL WILLIAM BOESTAD. 
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