
May 13, 1952 2,596,640 F. BERRY 
REFRIGERATOR COMPRESSOR 

5 Sheets-Sheet 1 Filed Aug. 21, 1946 

INVENTOR, 
/74WZaaar 

?? 

  

    

  

  

  

  
  

  

  

  

  

  

  

  

    

  

  

  

  



May 13, I952 F. BERRY 2,596,640 
REFRIGERATOR COMPRESSOR 

Filed Aug. 21, 1946 5 Sheets-Sheet 2 

INVENTOR. /4/w/r:ZA/y 

  

  

  

    

  

    

  

  

  

  

  

  

  

  

  



May 13, 1952 F. BERRY 2,596,640 
REFRIGERATOR COMPRESSOR 

Filed Aug. 21, 1946 5 Sheets-Sheet 3 

  



May 13, 1952 F. BERRY 2,596,640 
REFRIGERATOR COMPRESSOR 

Filed Aug. 21, 1946 5 Sheets-Sheet 4 

INVENTOR, 
/74/VA-75aafary 

BY 

  



May 13, 1952 F. BERRY 2,596,640 
REFRIGERATOR COMPRESSOR 

Filed Aug. 21, 1946 5. Sheets-Sheet 5 

h Z 
??? 
I 

INVENTOR. 
/724/Var Zaatary 

  



p 
Patented May 13, 1952 2,596,640 

UNITED STATES PATENT OFFICE 
merecento coarnessor 

Frank Berry, Corinth, Miss, assignor, by mesne 
assignments, to Oliver Iron and Steel Corpora 
tion, Pittsburgh, Pa., a corporation of Pennsyle 
Vania. 

Application August 21, 1946, Serial No.692,003. 
1 Claim. (Cl. 230-150) 

The invention relates to rotary fluid com 
pressors such as air for freon compressors for 
use in refrigeration systems and the like. It 
has special application to multistage rotary.com 
pressors of the rotary abutment type. 
A rotary fluid compressor if operated in re 

verse is a fluid motor. Consequently, if the 
motor which drives the compressor is turned 
off or disconnected, the compressed fluid will 
drive the compressor in reverse as a prime mover, 
or motor, dissipating the compressed fluid. At 
least this normally will be the case in the ab 
sence of check or unloader valves to prevent the 
fluid from flowing through the unit in reverse. 
Therefore, it is quite customary to provide spring 
or gravity operated check and unloader valves 
at the low pressure fluid intake or at the high 
pressure outlet, or both, so that when the motor 
which drives the compressor is cut off, reverse 
flow of the compressed fluid is prevented. 
I have discovered, however, that by a special 

construction and interrelation of the fluid pas 
sageway between stages and of the fluid outlet, 
controlled by the rotary abutment, a pressure bal 
ance can be achieved which will effectively lock 
'the compressor against operation in reverse as 
a motor. I have discovered, further, that this 
special construction and arrangement makes it 
possible to dispense entirely with the use of 
check and unloader valves without sacrificing 
the functions formerly served by such valves. 
Consequently I have been able to eliminate a 
number of parts while retaining the same oper 
tional characteristies with respect to locking 
against reverse flow. The elimination of these 
parts leads to a simpler construction which can 
be manufactured at lower cost and which is 
easier to maintain. 
Thus a primary object of my invention has 

been to eliminate the use of check and unloader . 
valves in multi-stage fluid compressors while 
retaining the principal advantages of such 
valves. 
In the drawings: 

eferred form of multi-stage ref 
compressor constructed in accordance with my 
invention. ? 

Fig. 2 is a side elevational view of the same 
compressor with its encasing hermetic shell 
shown in cross section. 

Fig. 3 is an end elevational view of the same 
compressor, taken as indicated at 3-3 in Fig. 1. 

Fig. 4 is a vertical croSS Sectional view taken 
on the line 4-4 of Fig, 1. 

s a central vertical cross sectional view - 
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Fig. 5 is a detail section taken on the line 

5-5 of Fig. 4. 
Fig. 6 is a detail section taken through the 

center line of the rotary abutment shaft as indi 
cated at 6-6 in Fig. 3. 

Fig. 7 is a detail view of the rotary abutment 
member. . 

FigS. 8, 9, 10 and 11 are detail cross sectional 
views taken respectively on the lines 8-8, 9-9, 
0-0 and fl-ff of Fig. 1. Fig. 8 shows the 
abutment drive and gear pump assembly, Fig. 9 
the first stage cylinder, Fig. 10, the porting be 
tween first and second stage cylinders, and Fig. 
ll the Second stage cylinder. 

EigS. 12 and 13 show, the first and second stage 
cylinders, respectively, with the parts in a 
Stopped position Such as Will initiate reverse 
operation of the unit as a motor. 

FigS. 14 and 15 show the first and second 
Stage cylinders, respectively, with the parts in 
a pressure balanced position, locked against fur 
ther reverse operation. - 
The multi-stage refrigerator compressor ill 

lustrated in the drawings comprises an electric 
motor 6 direct-connected to a compressor T, 
the unit being mounted in a two-part hermeti 
cally sealed shell 18, 9 carried by suitable 
mounting brackets 20, 2. 
The compressor f7 comprises in its general ar 

rangement spaced casing members 22, 23 and : 
forming the side walls of annular cylinder-cham 
bers and adjacent abutment chambers, spacer 
casing members 25 and 26 therebetween form ing the outer peripheral walls 38, 39 of the cylin 
der chambers and 40, 4 of the abutment wan 
bers, a piston rotor comprising a shaft 2 and 
pistons 28 and 29 fixed to as by keys 30 
and 3, and rotary abutments 32 and 33 fixed 

ber 22 is formed with brackets 3 supporting an 
50 

annular housing member 44 to receive the 
mounting ring 45 which carries the stator 46 

i of the motor. The stator 46 may have a press 
fit in the mounting ring 45 and the latter a 
press fit in the annular housing member 44. 
Further, the housing 44 may have a press fit in 
the shell 8. - 
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The end plate 42 and the five casing members 
22, 23, 24, 25 and 26 are secured together as by 
means of boltS 47 and machine Screws 48 pass 
ing through aligned apertures therein, the lat 
ter having threaded engagement with the end 
plate 42. I prefer to employ, also, hollow tubes 
or dowel pins 49 to secure accurate alignment 
of the parts during assembly. 
End plate 42 is formed with an extension 5) 

to Support the armature 5 of motor 6. 
The right-hand end of the motor-compressor 

Shaft 27 (as viewed in Fig. 1) is of reduced di 
ameter as at 52, and to it is keyed as at 53 
(Fig. 8) a gear 54 meshing with a gear 55 keyed 
at 56 to the end of the abutment shaft 36. By 
this means the rotary abutment is driven at 
the Same Speed as the pistons but in the opposite 
direction. Thus as viewed in FigS. 9 and 11, the 
pistons 28 and 29 rotate in a clockwise direction 
and the abutments 32 and 33 in a counterclock 
Wise direction. 
The gears 54, 55 are enclosed by a cover plate 

Or housing 57 Secured to the casing member 24 as 
by means of screws 58 passing through flange 59 
of the housing 57. The gears 54, 55 fit the hous 
ing in the manner shown in Fig. 8 to provide a 
gear pump lubricating the compressor as will be 
described further on. A tube 63 provides com 
munication between the interior of the gear hous 
ing 57 and a point below the surface of the oil 6 
contained in the hermetic shell 8, 9. The lubri 
cating oil which is drawn in through tube 6) is 
forced by the gear pump 54, 55 through channel 
Ways 62, 63 of the pump housing (Fig. 3) to the 
ends of the rotor and abutment shafts 27 and 36. 
From the end of the rotor shaft 2 the oil is forced 
through a central bore 64 and thence through 
transverse bores 65, 66 and 67. Transverse bores 
65 and 66 lead to circumferential grooves lubri 
cating the bearings in the casing members 23 and 
24. Transverse bore 67 leads to an annular 
chamber 68 formed partly in the casing member 
22 and partly in the end plate 42. From chamber 
68 the oil is carried by the spiral groove 69 to an 
annular recess 70 at the end of extension 50 for 
lubrication of the thrust bearing of the armature 
5. Excess oil passes out through the opening 
leading from the recess 70. Also there is an over 
flow tube 72 leading directly from the gear pump 
casing and which discharges over the top of the 
compressor, this overflow discharge preventing 
excess pressure from being built up by the gear 
pump, while assuring a steady flow of the lubri 
cant. Oil passages are provided in the abutment 
shaft 36 similar to those described in connection 
with the rotor shaft 2. 
The casing member 24 is bored and tapped to 

receive the end of an intake conduit 3 (see Figs, 
3 and 6) communicating With a transverse pas 
Sage 74 in casing member 26 (Figs. 6 and 9) lead 
ing to the first stage cylinder at its junction with 
the abutment chamber. 
An intermediate fluid passageway 5, 76 be 

tween the two cylinders is arranged to pass par 
tially compressed fluid from one cylinder to the 
other during a selected portion of the rotation of 
the shaft and pistons. Portion 75 of the inter 
mediate passageway leads from abutment recess 
34 of the first stage cylinder diagonally through 
the shaft 36 to the outer periphery thereof where, 
during a Selected portion of rotation of the shaft 
36, it communicates with portion 6 of the inter 
mediate paSsageway formed in the casing mem 
ber 23. The interval during which such commu 
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4. 
nication obtains will be understood from Conside 
eration of Fig. 0. 
A fiuid outlet passageway 77, 8 (Figs. 4 and 6) 

is arranged to pass fully compressed fluid directly 
into the Shell 8, 9 or other high pressure con 
tainer during a selected portion of rotation of the 
shaft and pistons. Portion 77 of the fuid outlet 
passageway leads from abutment recess 35 of the 
Second stage cylinder diagonally through the 
Shaft 36 to the outer periphery thereof where, 
during a Selected portion of rotation of the shaft 
36, it communicates with portion 78 of the outlet 
paSSageway formed in the casing member 22. 
The interval during which such communication 
obtains will be understood from consideration of 
Figs. 4 and 13. The opening and closing of the 
intermediate fluid passageway 5, 76 and fluid 
Outlet passageway 7, 8 is controlled by the 
rotary abutment, the intermediate fluid passage 
Way, fluid outlet passageway and abutment mem 
bers being constructed and arranged so that when 
the compressor is stopped with the fluid outlet pas 
SageWay Open (Fig. 13) , Subjecting the compres 
SOr to being driven in reverse as a motor by the 
high pressure fluid in the shell 8, 9, the fiuid 
outlet passageway 77, 78 will close and pressures 
On both Sides of the piston 29 of the second stage 
Cylinder (in this embodiment the final compres 
Sion cylinder) will be equalized before the inter 
mediate fluid passageway 5, 6 opens, whereby 
the compressor is locked against further opera 
tion in reverse. . 
The Operation of the compressor may be sum 

marized as follows: - 
Motor 6, through its rotor 5 fixed to the shaft 

2, drives the pistons 28 and 29 in a clockwise 
direction as viewed in Figs. 9 to 15 inclusive, and 
through gears 54, 55, drives the rotary abutments 
32, 33 in a counterclockwise direction. When the 
parts are in the position shown in Figs. 9, 10 and 
11, the compression stroke of the first stage (Fig. 
9) is partially completed and that of the second 
stage (Fig. 11) is about to begin. Low pressure 
fluid is drawn into the unit through the conduit 
73 and passage 74 where it enters the first stage 
cylinder behind the piston 28. The fluid ahead 
of this piston is compressed until such time as the 
abutment 32 has reached a position where this 
abutment no longer seals off the cylinder from 
the abutment chamber as by uncovering the relief 
passageway 9. The compressed fluid ahead of 
the piston 28 then flows through passageway 75 
which at this time is in communication with pas 
sageway 76. Also at this time the piston 29 of 
the Second stage cylinder is in sealing engage 
ment with the abutment 33 and the compressed 
fluid from the first cylinder flows between the 
piston 29 and the abutment. This piston, as it 
rotates, further compresses the fuid ahead of it 
(i. e. the fluid from the preceding cycle) against 
the rotary abutment 33 until such time as the 
latter uncovers the relief passageway 80 in casing 
member 25 permitting the fully compressed fluid 
to flow into the abutment recess 35 and through 
passageway 77 which will then be in communica 
tion with paSSageway 78 in casing member 22 as 
illustrated in Fig. 13, permitting the compressed 
fluid to flow through muffler 8 and out through 
Opening 82 into the shell 8, 9 which is main 
tained at the discharge pressure, or approxi 
nately So. A suitable outlet for the compressed 
fluid is provided in the shell at 83 to which a fluid 
conduit may be connected as desired. The con 
Struction of muffler 8 formed in casing member 
22 is plainly illustrated in Fig. 4 and consists of 




