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UNITED STATES 

1961,918 

PATENT OFFICE 
1961,918 

COMPRESSOR STRUCTURE 
Frank R. West, Highland Park, Mich, 

Application June 24, 1930, serial No. 463,503 
1. Claims, 

This invention relates to compressor structure 
and more particularly to a membrane pump of 
the type actuated externally by varying fluid 
preSSleS. 

5 The present invention is particularly adaptable 
to refrigerating systems in that it permits of the 
pumping of refrigerant under relatively high 
pressure, while maintaining complete sealing of 
the refrigerant at all times. Membrane pumps 

0 have heretofore been designed for use as com 
pressors in connection with refrigerating Systems, 
and Such compressors have embodied both the 
Single diaphragm principle such as shown in the 
patent to Nixon #1,650,377 and a double dia 

25 phragm principle as exemplified by Patents NoS. 
225,930 of March 30, 1880 and 1,489,143 of April 
1, 1924. - 
The present invention is designed to overcome 

WaiOS inefficiencies of structure and operation, 
Such as lave been met With in the past, by the 
provision of a complementally formed free foat 
ing men brane pump. Such foating membrane 
pump enbodies Several novel features of Con 
struction which renders its use very efficacious as 
to volumetric efficiency as well as permanency. 
Another feature of the present invention re 

sides in the novel manner of maintaining a con 
stant body of actuating fluid together with the 
imanner of Supplying the said actuating fluid to 
maintain Said body and the manner of relieving 
the same in proportion to the pressure in the 
high side of the system. 
Other features of the invention reside in the 

details of construction of the membrane pump, 
the piston actuator and compressor structure 
in general, as Will be more clearly brought out 
in the Specification and claims. 
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Fig. 1 is a vertical sectional view of a complete 
compressor unit embodying the present inven 
tion, and illustrating in particular the arrange 
iment of the floating membrane pump, the fiuid 
actuating means, and the relief valve structure. 

Fig. 2 is a sectional view taken on line 2-2 of Fig. 1. 
Fig. 3 is a plan view of the structure shown in 

Figs. Í and 2 and iilustrating particularly the 
compactness of the entire refrigerating unit. 

Fig. 4 is a fragmentary partially sectional view 
of a modified means for maintaining a constant 
body of liquid in the membrane pump chamber. 
The efficiency of refrigerating units is usually 

measured in terms of ice melting capacity. Such 
efficiency is determined to a great extent by the 
volumetric efficiency of the compressor, and to 
ability to maintain this high volumetric efficiency 
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(Cl. 230-49) 
when operating under relatively high pressures. 

I haWe made it pOSSible to obtain maximum 
efficiency by providing a novel substantially freely 
floating membrane pump which is generally des 
ignated as at 1, in Figs. 1 and 2. This member as 
a whole consists of two complementally for ed 
diaphragms 2 and 3 secured at their edges as at 
4, and suitably corrugated or otherwise formed 
so that the complemental parts closely fit to make 
it possible to obtain substantially i00% Volu 
metric efficiency. 
One diaphragm, or what is shown in Fig. as 

a lower diaphragm, may have secured thereto 3 
valve unit 5 containing a suitable intake waive 
6, and an exhaust valve 7. This Waive unit 5 
together with diaphragms 2 and 3 presents a, 
Substantially freely floating membrane pump be 
cause of the fact that the tubing 8 and 9 lead 
ing to and from the valve unit is so arranged as to 
flexibly carry the entire membrane pump. It will 
be obvious that such tubing may be formed of 
any kind and length of convolutions as long as 
the entire unit is substantially a floating unit. 
The most in portant element to be considered 

in a pump of this kind has heretofore been found 
to be the durability of the diaphragm or dia 
phragms. I have found that if a, embrane 
pump of the type illustrated in Fig. i is rigidly 
held at one point, say for instance, iii the valve 
unit . 5 were formed integrailly as the casing 0, 
then varying preSSLIreS produced aroundi such 
membrane pump by a reciprocating piston would 
cause the diaphragms to be moved bodily down 
Wardly So as to assume substantially a cone shape 
in one position. The tendency to deteriorate 
and fatigue under. Such operations is obvious. 
However with the floating arrangement as 

shown in Figs. .i and 2, it will be seen that the 
flexible parts of the membrane unit may bodily 
move within the casing, if necessary, so that 
novernent of the diaphragms 2 and 3, back and 
forth, will be substantially about a plane through 
the periphery 4. Thus the vibration of the rela 
tive diaphragms 2 andi 3 will be substantiaily 
natural So that the life of such foating inen 
brane pump will be commercially permanent. 

prefer to utilize my floating membrane pump 
in combination with a complete compact refrig 
erating unit. The casing for this unit may be 
formed in two parts, one part being the lower 
half 10 of the diaphragm pump chamber, and 
the other part 1 completing such chamber, and 
in addition, preferably forming What might be 
termed the entire crank case of the compressor 
in that it forms the cylinder 12 for receiving the 
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1,981,918 
7. In a refrigerating system, a fluid pressure 

chamber," a fluid reservoir a membrane pump 
within and beneath, the level of fluid in said res 
ervoir within said chamber, means for intermit 
tently applying pressure to said fluid to actuate 
said pump, a relief valve within said reservoir 
and connected to the high pressure side of said 
System beyond the membrane pump, and means 
tending to resist the opening said relief valve 
with a predetermined pressure in addition to the 
resistance supplied by said high side pressure. 

8. A housing for a compressing unit of the 
type described formed mainly of two Castings, 
one of Said castings forming a cylinder jacket, 
and an oil reservoir, and the other casting join 
ing with said first casting to form a fluid and 
membrane pump chamber. 

9. A housing for a compressing unit of the type 
described formed mainly of two castings, One of 
said castings forming a cylinder jacket and an 
oil reservoir, crank bearings and a support for 
the motor, and the other casting cooperating 
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with said first casting for forming a fluid cham 
ber for receiving a membrane pump. 

3. 

10. In a refrigerating System, a compressor 
unit comprising a fluid chamber, a membrane 
pump within said chamber, a fluid reservoir pull 
Sating means Within saidi reservoir for operative 
ly applying the pressure to Said fluid, means po 
sitioned in said reservoir for automatically con 
trolling the pressure applied to said membrane 
pump, and separate means in said reservoir for 
positively adding a small quantity of fluid to 
said chamber. 

11. In a refrigerating system, a compressor 
unit comprising a fluid chamber, a flexibly Sup 
ported bodily movable membrane pump posi 
8,ioned within said chamber, pulsating means 
for operatively applying pressure to said fluid 
and actuating Said pump, and independently Op 
erative means for supplying fluid to and exhaust 
ing fluid from said chamber. 

FRANK R. weST. 
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