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This invention relates to compressor structure
and morg particularly to a membrane pump of

‘the type actuated externally by varying fluid

pressures. ) o
The present invention is particularly adaptable

6 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

have herstofore bheen designed for use as eom-

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-
phragm principle as exemplified by Patents Nos.
30, 1880 and 1,489,143 of April

11824, | | | '
The present invention is designed to overcome
various inefficiencies of structure and operation,
such as have been met with in the past, by the
provision of & complementally formed free foat-

Ing membrane pump. Such feating membrane
-bump embodies several novel features of con-

- struction which renders its use very efficacious as
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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
manner ol supplying the said actuating fluid to
maintain said body and the manner of relieving
the same ‘n proportion to the. pressure in  the
high side of the system. | | |

.~ Gther 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.

Fig. 1 is a vertical sectional view of a complete "'-

compressor unit emhbodying the present inven-
tion, and illustrating in particular the arrange-

- ment of the floating me.nbrane 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

- Pigs. 1 and 2 and illustrating 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 ligquid 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

- one position. The tendency to deteriorate

move within the casing, if necessary, so that

when operating under relatively high pressures.
I have made it possible tc obtain maximum
efficiency by providing a novel substantially freely
floating membrane pump which 1s generally des=
Ignated as at 1, in Figs. 1 and 2. , This member as
8 whole consists of two complementally formed
diaphragms 2 and 3 secured aft their edges as at
4, and suitably corrugated or otherwise formed
so that the complemental parts closely fit to make
1t possible to obtain substantially 100% volu-
metric efficiency.. o |
- One diaphragm, or what is shown in Fig. 1 as
a lower diaphragm, may have secured thereto s
valve unit & containing a suitable intake valve
6, and an exhaust valve 7. This valve 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
Hexibly carry the entire membrane pump. It will
be . obvious that such tubing may be formed of
any kind and length of convolutions as long s
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the enfire unit is substantially s floating unit.

‘The most important element to be considered
In a2 pump of this kind has heretofore heen found
to be the durability of the diaphragm or dis-
phragms. I have found that if s membrane
pump of the type illustrated in Fig. I is rigidly

80

neld at one point, say for instance, if the valve

unit & were formeqd integrally as the casing 10, 85
then varying pressures produced sround such
membrane pump by g reciprocating piston would
cause the diaphragms to be moved bodily down-
wardly so as to assume substantially & cone shape .
' 50
and fatigue under such operstions is ohvicus.
However with the floating arrangement as
shown in Figs. 1 and 2, it will be seen that the
flexible parts of the membrane unit may bodily

movement of the diaphragms 2 and 3, back snd
forth, will be substantizlly about 2 plane through
the periphery 4. Thus the vibration of the rela-
tive diaphragms 2 and 3 will be substantiaily
natural so that the life of such foating mem-
brane pump will be ecommeicially permanent,

I prefer to utilize my Roating membrane pump
in combination with s 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 11 completing such chamber, and
in addition, prefergbly forming what might be
termed the entire erank case of the Compressor

106

In that it forms the cylinder 12 for receiving the 11¢
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reciprocating piston 13, the oil reservoir cham-

ber 14, and also carries and forms hearings for

the motor shaft 15 and crank shaft 16. A suit-
able motor 17 may also be mounted on this unig,
and a condenser 18 may be mounted as best
shown in Figs. 2 and 3.

The piston 13 preferably has a close fit In the
cylinder 12, and while there might be some leak-
age past this piston if oil rings were not used,

I not only use oil rings but preferably utilize

oil rings having a slight taper of irom one and
o half degrees to two degrees, as best shown in
Fig. 1. These rings are relatively jight and flex-
ible and being tapered in the same direction it
will be obvious thai the oil on the walls of the
cylinder will be scraped downwardly sc that upon
easch downward stroke of the piston, In the ar-
rangement as shown in ¥Fig. 1, a drop or g small
smount of oil will be added o the actuating
fluid in the chamber 19 which surrounds iie
vump 1. The chamber 14 is filled with oil up
+a or sbove the point 20 so thal oil is supplied

to all the operating pavts, and in addition, this

oil covers ithe upper end of the piston 13 so that
+here will always be a film of oil on the cylinder
wall, and it may be scraped downwardly upon
cach downward stroke of the piston. |
It will thus be cbvicus that I have taken care
of the maintenance of & constant body of fiuid,
oraferably oil, within the chamber 19 and that
Hibon each downward stroke of ine piston tnis oll
vill comupletely surround the membrane pump
npon all sides thereof ant completely collanse the
same without placing any undue strain or bend-
ing upon any part. The upward stroke of The
piston will obviously tead 10 expand the dia-
phragms 2 and 3 so as to produce a regular pump-
ing action. ._ |
In order tc relieve the oil within the cham-
ber 19 in case too much oil is added by the pis-

ton, and in order to maintain the pressure of the

oil within the chamber 19 comparable {0 ihe
pressure in the high pressure side of the sys-
tem, I have provided a relief valve which may
be generally designated 21. This relief valve 1S
provided with a metallic bellows 22 which may
be connected by means of a conduit 23 with the
hiegh pressure side 24 of the systen. Thus what-
ever pressure is maintained in the high pressure
side 24 will alsc be maintsined in the sylphon
22 and ag: inst the upper end of the valve 25.
Tn sdditicn to this pressure I have provided 2
spring 28 which supplies the desired pressure
over and above that supplied by the pressure on
the hich side. Thus, if the system is working
under seventy-five pounds head pressure and the
coil spring 16 is equivalent o ten pounds pres-
sure, then the oil in the chamber 19 surrounding
ihe membrane pump will have to be under =2
nressure of one eighty-five pounds before pressure
in the chamber 19 can be relieved. When s¢ re-
lieved the oil will merely pass into the chamber
14 and aegain finally pass through this systom
drop by drop by way of the piston. It will thus

he obvious that I have not only provided & re~

lief valve for the fluid pressure chamber, but tnat
this relief valve is automatically regulatable so
that the power supplied by the piston is auto-
matically controlled according to the head pres-
sure under which the system is operated.

In Fig. 4, T have described a slightly modified

- gtructure for maintaining the supply of fiuid

within the chamber 19. This modified device
is in the form of a small pump 30 which is de-

signed to take the place, or at least serve the

1,961,018

same function, as the tapered rings in the piston
13. 'The bore of this small pump 30 is picier-
ably infinitely smaller than the main piston 13.
The pump 30 may be provided with any iform of
piston and is connected to the shaft 12 or any
other form of motor power in any meanner de-
sired so that the pump may be run at regular

speed or any multiple of the regular speed of

the shaff 15.

In other words, in Fig. 4, T have provided whit
may be termed a supplemenial pumping means
of much smaller displacement than the main
vumping means exemplified by the piston 13,

This pump 30 is provided with an intake and ex-

haust valve as shown in Fig. 4, and such pump
may be operated so that it injects a certain
amount of oil into the chamber 13 at any pres-
sure desired and at any time desired during the
cycle. That is, the operation of pump 30 may
be timed fo inject fluid into the chamber 19 at
a certain point during the expansion or conirac-
tion of the membrane pump, cr may be timed
to inject fiuid intc the chamber 19 irrespective
of the operation of the membrane pump. Thus
the pump 30 is positive in operation and also per-
manent. |

In using the word floating in the specification
and claims, to describe the membrang DU, 16
will he nunderstocd that I am referrving to the fex-
ible supporting of the pump within thie chamber
10 and not to any buoyant action.

I claim:

1. A refrigerant compressor of the membrane
nump type, cornprising means for pulsating tie
membrane, and means flexibly supporiing said
membrane pump to permit nodiiy movement of
the same during said pulsating action.

2. Compressor structure of the rmemhprane
pump type, comprising a fiexibly mounted pump
unit including opposed diaphragms and valve
structure, and pulsating means for effecting ac-
tuation of the diaphragm. | -

3. Compressor structure of the membrane
pump type, comprising a fiuld chamber sur-
rounding said membrane, pulsating means IoY
variably applying pressure to said fluid, and in-
let and outlet conduifs connected to said mem-
brane and being of such length and so arranged
as to fAexibly support sald membprane pump.

A A membrane nump of the type having op-
posed diaphragms, one of which is supporied
st the center thereof, comprising valve struc-
nre which forms a part of said support, and
means for rvesiliently supporting said support
whereby o permit bodily movement o said mem-
prane pump.

5. A compressor unit, comprising a fluid cham-.
“ber, a memprane pump within said chamber, &

reciprocating pisten adapted to vary the pres-
sure on the fluid in said chamber and pulsate
said membrane, means flexibly supporting said
membrane pump tc permit bodily movement of
same and supplemental means for positively add-
ine a small guantity of fluid 1o said chamber
for maintaining a constant volume of fluid.

6. In a refrigerating system, & COmMpPIESSOL unit
comprising a fluid chamber, & membrane pump
within said chamber, a fluid reservoir pulsating
means within and beneath the level of fiuid iIn

said reservoir for operatively applying pressure

to said fluid, and means in sald reservoir for
asutomatically controliing the pressure applied to
said membrane pump in accordance with the op-
erating pressure of the system beyond the mem-

prane pumsy.

50

09

4e

115

120

fond
i
0

240

Fal;



10

" type described formed mainly of two castings, .
one of said castings forming a cylinder ,ja_,eket, |
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7. In 8 refrigerating system a fluld pressure
chamber,' a fluid reservoir & membrane pump

within and beneath. the level of fluid in sald 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 predetermmed pressure in addition to the.
resistance supphed hy said high side pressure.

8. A housing for a compressing unit of the

and an oil reservoir, and the other casting join-
ing with said first casting to form g 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 ferming a ﬂuid cham-
ber for receiving a membrane pump.

10. In a refrigerating system, & compressor

unit comprising a fluid chamber, a membrane

pump within said chamber, & fiuid reservoir pui-

sating means within said reservoir for operative-

80

ly applying the pressure o 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 ef ﬂllld to
said chamber.

1. In & re:fngeratmg system, a eempressm c

unit comprising a fluid chamber, & flexibly sup-

norted bodily movable membrane pump Dosi-
pulsating’ means

fioned within said chamber,
for operatively applying pressure to sald fluid

. and actuating said pump, and independently op-

erative means for supplying fluid to and exhaust-
ing fluid from said cha.mber |

' FRANK R. WEST.
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