
Sept. 19, 1950 T. HCKS 2,522,824 
ROTARY COPRESSOR 

Filed Aug. 29, 1944 2. Sheets-Sheet l 

M %NS,SGS N 2 
We2 ; Naz % -a- % S 
3. 3. . 

Sl s N&2N522 N 

7 

% SNSSSSSS 2 SS w 
St. r S 

a. 

727-24s Z, //ez/6s 
29 as Fir-5 year 2 A : - 
Arif A -/-, -r 2. 22 Z C 

a a as 42° ZŽ 

  

    

    

  

  

  

  

  

    

    

  





Patented Sept. 19, 1950 2,522,824 

UNITED STATES PATENT OFFICE 
2,522,824 

ROTARY COMPRESSOR, 

Thomas L. Hicks, Toronto, Ontario, Canada 
Application August 29, 1944, Serial No. 551,683 

7 Claims. 

The invention relates to improvements in 
rotary compressors as described in the present 
specification and shown in the accompanying 
drawings that form a part of the same. 
While it has been recognised that the rotary 

compressor has definite advantages Over Com 
pressors of other types, particularly where rela 
tively slow speed is desirable as in the operation 
of motor vehicles, refrigerators and other de 
vices, the full scope of such advantages has not 
been attainable to date due principally to the 
fact that no efficient means has up to the present 
been known for effectually preventing the escape 
of air, gas or other liquid from the high com 
pression side to the low compression side. 
Due to this lack of a positive seal heretofore it 

has not been possible to construct compressors of 
this type of light metals, or of plastics, due to 
the fact that the barrel being of greater diam 
eter than the rotor would expand to a greater 
extent than the rotor and thus create a clear 
ance therebetween for the escape of the gas. In 
addition no efficient means has hitherto been pro 
vided for insuring a positive supply of oil at all 
times nor for automatically varying the pressure 
of oil in proportion to the load. 
The main object of the present invention is to 

provide a levered seal between the rotor and bar 
rel which will be automatically varied by the 
varying pressures of oil to effectually seal the 
high compression side from the low compression 
side. 
Another object of the invention is to provide 

a seal of a material more readily effected by 
changes in temperature that the material of 
which the rotor and barrel are constructed where 
by to compensate for the difference in the de 
gree of expansion between said rotor and barrel 
which are of different dimensions and therefore 
do not respond similarly to changes in tempera 
ture. - 

A further object is to provide a rotary com 
pressor which can be constructed of light metal, 
or of plastics, and which will prove equally eff 
cient between extremely low and very high speeds. 
A still further object of the invention is to pro 

vide a positive oil supply automatically variable 
in accordance with the speed of the rotor and 
which will operate to exert peripheral and lateral 
pressure against the blades to hold same in con 
tact with the inner periphery and the end walls 
of the barre. 
A further object of the invention is to provide 

means for increasing the outward pressure on 
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the individual blades as they pass the sealing point. 
A still further object of the invention is to 

provide means for automatically controlling the 
flow of oil from one blade slot to the other to 
compensate for the changing positions of the 
blades in the rotation of the rotor. 
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And generally the objects of the invention are 
to provide an efficient rotary compressor of dura 
ble construction, having a minimum of moving 
parts, which will require little or no attention, 
which will operate eficiently at all speeds within 
its limits and which can be produced at low 
cost. 
The invention consists in the novel features of 

construction, arrangements and combinations of 
parts described in the present specification and 
more particularly pointed out in the claims for 
novelty following. 

20. In describing the invention reference will be 
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made to the accompanying drawings, in which: 
Figure 1 is a central transverse sectional view 

through my improved compressor. 
Figure 2 is a longitudinal sectional view taken 

On the line 2-2 of Figure 1. 
Figure 3 is a face view of one of the blades. 
Figure 4 is an edge view of the blade shown in 

Figure 3. 
Figure 5 is a face view of a modified form of 

blade. 
Figure 6 is an edge view of the blade shown in 

Figure 5. - 

Figure 7 is a face view of another form of 
blade. 

Figure 8 is an edge view of the blade shown in 
Figure 7. 

Figure 9 is a central transverse sectional view 
through a compressor embodying an alternative 
method of supplying oil to the blades, 

Figure 10 is a sectional view taken on the line 
f O-O of Figure 9. 
Figure 11 is a cross sectional view taken on the 

line - of Figure 10. 
Figure' 12 is a longitudinal sectional view 

through the top portion of a compressor embody 
ing a modification of the oil pressure feed to 
the Sealing member. 

Like numerals of reference indicate correspond 
ing parts in the various figures. 

Referring to the drawings the numera in 
dicates the casing which constitutes the compres 
sion chamber, which casing is open at both ends 
and is mounted on a suitable base 2 and is pro 
vided with a suitable inlet 3. 
The casing is closed at its ends by heads 4 
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and 5 respectively and said heads are provided 
with opposed eccentrically disposed hubs 6 and 

respectively which may be bolted or otherwise 
secured to the casing and which provide bear 
illngs for the driven rotor Shaft 8. The hub is 
closed at its end as at 9. A suitable packing 
member 0 may be inserted in the hub 6. 

f is the rotor which is eccentrically arranged 
within the casing so as to contact the inner 
face of the casing at one point and therefore 
provide a low compression side and a high com 
pression side, said rotor being keyed to the shaft 
8, as at 2. The rotor is provided with a number 
of equi-Spaced radial slots 3 in which are located 
the slidable blades f4, the said slots, extending 
into the rotor from the outer surface and ter 
minating equi-distant from the inner wall. 
The head 5 is provided with an inner circular 

groove 5 registering with the inner ends of the 
slots 3 whereby to provide a circulatory system : 
whereby the Supply of oil behind the blades will 
be varied in accordance with the positions of said 
baldes and will be sufficient to hold said blades 
in contact with the inner face of the casing, as 
Will be explained in detail hereinafter. 
The head 4 is provided with an inner circular 

groove 5a, so positioned as to register with the 
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4. 
blades with the walls of the casing will increase 
and declease proportionately with the load. 

In Figures 3 and 4 one type of blade is shown 
comprising two crldwise related sections 29 and 
30 and a central section 3 all interlockingly en 
gaged, the end sections being recessed, as at 32, 
and being cut, diagonally, as at 33, to provide, 
When assembled, a substantially V-shaped shoul 
der and the central section having a tongle 34 
extending into the recesses in said sections, and 
a centrally disposed raised portion 35 at each 
side of inverted V shape adapted to hear against 
the shoulders of the V formed by the end sec 
tions whereby pressure against the inner end of 
the central section will cause the end sections to 
be Spread apart into close engagement with the 
end walls of the compression chamber. A boss 
36 extending outwardly from the inner end of 
each of the blades provides means for keeping 
the blades spaced from the inner ends of the 
blade slots whereby to provide at all times an oil 
Space at the inner end of each blade. Grooves 
36a in the blades permit oil to pass between the 
blades and the walls of the casing whereby to 

respective blade slots f3 and to overlap the wall . 
of the rotor beyond the inner ends of said slots 
whereby to provide an oil seal to prevent the 
escape of oil to the shaft housing 6 and thus 
make unnecessary the use of packing rings. 
A combined oil reservoir and separating cham 

ber f7 is provided at one end of the compressor 
between the head 5 and a plate or wall 8 spaced 
from said head and having an inwardly extend 
ing annular wall 9 bolted or otherwise secured 
to the said head. The chamber f is provided 
with an oil feed inlet 20 and is further provided 
with an outlet 2 flocated near the top of the wall 
f8 and said inlet is provided with a screw clo 
Sure 22. 
The air or other liquid being compressed is 

released from the high compression side of the 
casing into the separator chamber f through 
an outlet port 24 in the head 5. 
An oil pipe 25 leads from the oil reservoir 

through a Suitable. opening 26 in the head 5 
located just below the oil groove 5 in the inner 
face of said head and at a point opposite to the 
upper unoccupied portion of each blade slot as 
the latter is brought to its lowermost vertical po 
sition, whereby oil may be fed to the interior of 
each blade slot in Succession in the rotation of 
the rotor. As the oil opening 26 and the groove 
5 both communicate with the blade slots as the 

latter reach their vertical lower positions the oil 
received from the oil pipe 25 will pass into the 
said groove for delivery to the other blade slots 
at all times and thus will be formed an oil cir 
culating System common to all of the blade slots 
with the amount of oil in each slot automatically 
regulated according to the positions of the blades. 
A valve 27 located in the pipe 25 and seating 

against a shoulder 28 prevents the oil from run 
ning back into the reservoir. . 
The blades are preferably formed of a number 

of Sections whereby pressure of oil against the 
inner ends will cause the blades to spread later 
ally into close engagement with the inner faces 
of the heads 4 and 5 and whereby the spreading 
influence will be automatically regulated by the 
pressure of the oil according to the speed at 
which the rotor is turning, so that contact of the 
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improve the seal and to prevent wear. 
The wall of the casing f is preferably thick 

ened at a point opposite the sealing point, as at 
37, and the inner face thereof is cut away at such 
Sealing point and for a distance at each side 
thereof, as at 38, throughout the distance be 
tween the heads 4 and 5, the ends of such cut 
away portion, or recess, located at the high com 
pression side being semi-circular in shape and 
the other end, which is located at the low com 
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pression side being substantially at right angles 
to the interior face of the casing. 

40 is a sealing lever shaped correspondingly to 
the shape of the recess 38 and having its inner 
face shaped to follow the contour of the inner 
wall of the compression chamber, the said lever 
being fulcrumed in the Semi-circular end of Said 
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receSS and being adapted when inward pressure 
is brought to bear on the other, or reduced, end 
which is located at the low compression side to 

5 cause contact with the wall of the rotol and with 
the ends of the blades in their passage thereby. 
The free end of the lever terminates slightly 
short of the corresponding end of the recess 38 
so as to permit of its free novenient in the said 
recess, as will be explained more fully herein 
after. That portion of the level located at the 
low compression side is preferably somewhat 
longer than the portion at the high compression 
Side whereby to provide adequate leverage to in 
Sure the required pressure against the rotor and 
blades. 
The portion of the wall of the casing directly 

above the free end of the Sealing lever 40 is cut 
away to provide a recess 4 extending the full 
width of said lever and in this recess and lying 
on the lever and movable therewith is a strip 
42 of metal or other suitable material, such strip 
42 being of lesser depth than the recess 4 where 
by to leave an oil chamber thereabove, and being 
of slightly lesser width than said recess to per 
mit of the passage of oil to the low pressure side 
of the compression chamber. 
An oil pipe 43 leading from the interior of the 

oil reservoir and extending through the head 5 
into communication with the recess 4 provides 
means for Supplying a pressure of oil against the 
free end of the sealing lever 40 to cause the latter 
to bear inwardly against the rotor blades. It is 
apparent that pressure on the lever will vary in 
accordance with the discharge pressure. 
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casing with the periphery of said rotor adjacent 
the inner wall of said casing substantially at 
said recess, spaced slots extending inwardly from 
the periphery of said rotor, blades reciprocally 
mounted in said slots for engaging the inner wall 
of said casing, a sealing member pivotally mount 
ed at one end in said recess to cover the mouth 
thereof and to engage the periphery of Said ro 
tor, and means for supplying fluid under pressure 
to said slots to eject said blades for sealing en 
gagement with said casing and to Said recess 
behind said sealing member to Swing Said Sealing 
member into sealing engagement with said rotor. 

3. A rotary compressor comprising a casing 
having an inlet and an outlet, a recess in the 
inner wall of said casing between said inlet and 
outlet, a rotor eccentrically journalled in Said 
casing with the periphery of said rotor adjacent 
the inner wall of said casing substantially at Said 
recess, spaced slots extending inwardly from the 
periphery of said rotor, blades reciprocally 
mounted in said slots for engaging the inner 
wall of said casing, a sealing member pivotally 
mounted at one end in said recess to cover the 
mouth thereof and to engage the periphery of 
said rotor, a chamber in communication With 
said outlet for receiving compressed fluid, an oil 
reservoir in said chamber to be subject to the 
pressure of the compressed fluid, and an oil paS 
sage from said reservoir to said recess behind 
said sealing member for supplying oil under pres 
sure to press said sealing member against Said 
rotor in accordance to the discharge pressure of 
said compressed fluid. 

4. A rotary compressor comprising a casing 
having an inlet and an outlet, a recess in the in 
ner wall of said casing between said inlet and out 
let, a rotor eccentrically journalled in Said casing 
with the periphery of said rotor adjacent the in 
ner wall of said casing substantially at Said re 
cess, spaced slots extending inwardly from the 
periphery of said rotor, blades reciprocally mount 
ed in said slots for engaging the inner wall of 
said casing, a sealing member pivotally mounted 
at one end in said recess to cover the mouth there 
of and to engage the periphery of said rotor, a 
chamber in communication with Said outlet for 
receiving compressed fluid, an oil reservoir, and 
oil passages from said reservoir to Said recess and 
said slots for supplying oil under pressure behind 
said sealing member and said blades respectively 
to bias said sealing member into sealing engage 
ment with said rotor and to bias said blades into 
sealing engagement with the inner wall of said 
casing, said oil reservoir being in Said chamber to 
be subject to the pressure of the compressed fluid 
whereby said oil is supplied through said passages 
in accordance with the discharge pressure of the 
compressed fluid. 

5. A rotary compressor as defined in claim 4 
wherein said blades are provided with grooves 
longitudinally in their lateral edges for the recep 
tion and passage of oil from Said slots to form an 
oil seal with said casing. 
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6. A rotary compressor comprising a Casing 

having an inlet and an outlet, a recess in the 
inner wall of said casing between said inlet and 
outlet, a piston-like element slidable in said re 
cess, a rotor eccentrically journalled in Said cas 
ing with the periphery of said rotor adjacent the 
inner wall of said casing substantially at said re 
cess, spaced slots extending inwardly from the 
periphery of said rotor, blades reciprocally mount 
ed in said slots for engaging the inner wall of Said 
casing, a sealing member pivotally mounted at . 
one end in said casing over said recess for en 
gagement by said piston-like element and to en 
gage the periphery of Said rotor, and means for 
supplying fluid under pressure, to said recess to 
displace said piston-like element and thereby 
Swing said Sealing member into sealing engage 
ment with said rotor. 

7. A rotary compressor comprising a casing 
having an inlet and an outlet, a recess in the in 
ner wall of said casing between said inlet and 
outlet, a block removably seated in said recess 
and having an opening of Selected size, a piston 

- like element slidable in Said opening, a rotor ec 
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centrically journalled in said casing with the pe 
riphery of said rotor adjacent the inner wall of 
said casing Substantially at said recess, spaced 
slots extending inwardly from the periphery of 
said rotor, blades reciprocally mounted in said 
slots for engaging the inner wall of Said casing, 
a sealing member pivotally mounted at one end 
in said casing Over said recess for engagement by 
said piston-like element and to engage the pe 
riphery of said rotor, and means for supplying 
fluid under pressure to said opening to displace 
said piston-like element and thereby swing said 
sealing member into sealing engagement with said 
rotor. 

THOMAS L. HICKS. 
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