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My invention pertains to a new and" im¢ 
' . proved apparatus for pumping ?uids, and 

i more particularly vaporous or gaseous sub 
stances. _ ' _ 

5 ‘My invention is especially adaptable to 
refrigeration systems and it is in conjunc 
tion with such a system that, I have illus 
tratedthe operation of my new device. 
I will hereafter describe my invention as 

10’ applied to ‘refrigerating systems, but it will 
be understood that this is by way of exam 
ple only and that my new and improved 
compressor can be used in other systems and - 

' manners with equal ‘advantages. I 
15 One of the great disadvantages in refrig 

Y eration systems of the compression type 
has been the leakage of refrigerant past the 
stu?ing box of the compressor. This is ap-, 
parent because the compressor handles the 

20 refrigerant in a vaporous condition under 
considerable pressure. . 7 

It is, therefore, necess to provide a 
stu?ing box] that will be gas tight. This 
means an ‘increase of the frictional load 

25. upon the operatingmotor to such an extent 
as is) waste a large percentage of the power 
use . 

. The other alternative is to enclose the‘, 
motor and compressor in a hermetically 

30 sealed casing. - While ‘this arrangement 
eliminates the waste ofenergy, it introduces , 
other complications that are not easy to 
overcome and renders the parts inaccessible 
for repair or replacement. ' 
gAnother di?iculty heretofore encountered 
in many refrigeration systems has been the, 
transmission by the refrigerant ‘gas‘of glob 
ules of oil into the condenser and into the 

l evaporator, which impairs the e?iciency of 
these elements and may so ?ll up .the sys 
tem as to prevent the carrying on of the 

: refrigeration cycle. ‘ 

' The above recited di?iculties and the com 
- plicity of the moving parts of the ordinary 

40 

I 45 compressor result in'a great many “service ’ 

calls in connection the operation .of they 
system in which the compressor is used, all 
of which is expensive. both to the manu 
facturer and to theultimate consumer. 

It is one object of my invention to pro 
vide means ‘for pumping or compressing a 
substance by drawing the same into a cham 
ber and expelling it therefrom under the 
in?uence of the contraction and expansion 
of a'?uid or other substance.‘ ' ‘ 
_It is another object of my invention tov 

‘provide an apparatus for circulating a re 
rigerant in a refrigeration system that will 

eliminate the commingling of the’ lubricant 
and refrigerant. 

It is a further object of my invention to 
provide a. compressor for the handling of 
gaseous vapors which does not require that 

' the stu?ing box thereof be-‘gas tight. 
It is a still further object of my invention ' 

to provide a‘cor'npressor for the handling of 
gaseous substances in which a ?uid is used ' 
as the piston for drawing in and (compress 
ing the gaseous substance. 

It is a still further object of my invention 
to provide a compressor in which a ?uid is _ 
used- to draw in and expel a gaseous sub 
stance and- in which the path of circulation - 
of the ?uid is reversed without reversing 
.the motive power for the ?uid. 

It is a still further objectof my invention 
to provide a. compressor for the handling of ' 
gaseous substances in. which- the moving . 
parts are few in number and operate con 
tinually in a bath of oil or other liquid so 
that “servicing” of the compressor is (great 
1y 'reduced and practically eliminate . > 

It is a. still further object of my invention 
to produce a- compressor that is exceedingly 
cheap to manufacture yet rugged in con 
struction and efficient in operation for the 
purposes for which it is intended‘ far beyond ~ 
compressors now known to this art ‘and in 
tended for similar purposes. I . 

My invention will be best understood by 

50 

60 

70 

75 

80 

90 



10' 

15 

2 

reference to the following speci?cation and 
also to the accompanying drawing, in which 
the sin 1e ?'gure is a diagramatical illustra-n 
‘tion 0 a refrigeration system embodying 
my new compressor. s 
There is diagramatically illustrated a con 

denser 1, an evaporator 2, and an expansion 
valve 3, located between the condenser and p 
the evaporator in‘the pi 4, that connects 
these two elements. No urther illustration 
or description of these elements is necessary 
because any well-known construction of 
evaporator, condenser and vexpansion valve 
ma be used in-a refrigeration system em 
bo ying my improved compressor; J 
The condenser 1, is connected to the dis 

charge ports 5 and 6, of my improved com 
pressor. 7. The evaporator is ‘connected to 
the. suction ports 8 and 9, of the compres 

'2ojsor 7. 
The ports 5 and 8, (Sand 9, are respective 

ly located in cylinders 11 and 12,-that are 
in turn located on opposite sides of the 

' block 13. It will be noted that the ends of 
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,y by any ordinary valve 

the block 13, have reduced or shouldered ~ ‘denser and evaporator and connected parts 
. of the refrigeration system are charged with portions that are screw-threaded and are 

I adapted to engage with screw-threaded ends 
of the cylinders 11 and '12 to maintainthe 
same in ?uid tight connection with the valve 
structure. It will be apparent that many 
th ‘ t f ‘h be o'rclinr' . 0 er arrangemen‘s o ‘0 am rs y - the valve bar 27, is located with t e ports 

28 and 29, respectively in communication ders 11 and 12 and valve structure 13 could 
be e?ected, and my invention is not limited 
to the arrangement shown in the drawlngs. 
Each of the discharge valves 5 ‘and 6,. in 

cludes a valve chest.14, in which may be 
.mounted any of the ordinary-and usual 
valves, here shown ‘as oppet valve 15,_and'a 
retaimng spring 16“. ach of the suction'orv 
inlet ,ports 8 and 9, may likewise be closed 

17, and retained by 
ring 18. p ' ' _ 

he block 13 is provided with four verti 
cal passages 21, 22, 23- and 24. These pas 
sages do not extend entirely through the 
block but are connected at their lower ends 
by horizontally extending passages 25 and 
26. ‘The passage 25 connects the passages 
21 and 22, and the passage '26 connects the 
passages 23 and 24. , , - ‘ . 

~ Extending horizontally through the block 
'13 and intersectin the passages 21 and 24, 
inclusive, is a ‘va ve bar 27.. ‘The bar 27 
has two ports 28 and 29, adapted to respec 
tively cooperate withvthe passages 21 and 
22, and 23 and 24. - 
The bar 27, extends outwardly beyond the 

block 13, at each‘ end thereoffand is ‘there 
provided with outwardly projectlng pins 30 
and 31.‘ The-pins 30 are‘ adaptedto en?ggle 
the block 13 and thus act ‘as stops to_ t 
the movement of the_bar-‘27.- T e pins 31 
are respectively-engaged by a dog 32 ofv a 
ball ?oat 35. The ‘dog is pivoted at 33, on 

as 

the lug 34, that projects ‘from theiblock 13. 
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At their. upper ends the passages 22 and 
23, connect w1th a pipe 36, that communi-_ 
cates with the suctionside of a pump 37 
that is driven by a motor 38. Any form 0 
pump or motor may be used but in the 
present form of my apparatus I am using a, 
centrifugal pump‘ driven by an electric mo 
tor. At their upper ends the-‘passages 2'1 
and 24 are connected to. a pipe 39, which 
communicates with the discharge port of . 
the pump 37. ‘ ‘ 

In the operation of my improved com 
pressor in a refrigeration system, the cham 
er formed by the cylinder 11,-is_ charged 

with oil or any other substances that it may 
be desired to use. It is advisable and I in 
tend to use a .?uid that does not readily 
“mix with the articular gaseous substance 

tem to which my com- ‘ 
To further this keep- ~ 

being used in t e sg 
pressor‘is connecte . _ 
mg apart of the substances, I may intro 
duce the ?uid behind a ?exible diaphra , 
with the gaseous substance on= the ot erw 
side of the diaphragm. 

Also, when ready for operation, the con-. 

refrigerant. With this arrangement, the 
?oat 35, in chamber 11, is raised to‘its up 
per position and‘ the ?oat 35 in chamber 12 
is in its-lower position. ,In this osition, 

with passages 21 and 23 in which position 
it is retained by the engagement of the pin 
31, with the dog 32, that is located in the 
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chamber 12. It will be noted that in this‘ _ 
position the valve bar 27, has the passages 
22 and 24 closed. ' _ 
When the motor 38 and ppm 37 are 

started‘?n operation oil will then be drawn 
from the c 
passage 26, yertical passage 23 and- pipe 
36 to the suction side of the pump 37. It ' 
will be discharged fromthe pump through 
the pipe 39, vertical passage 21, and hori 
zontal passage 25, into ‘t e chamber‘ 12. 
This operation will create apartial vacuum 
.or a reduced pressure in the chamber 11-, to 
thus withdraw gaseous refrigerant from the 
‘evaporator 2, into the chamber 11, .and to 
draw condensed refrigerant from the con 
denser 1, into the evaporator 2. By such 
action the valve of the discharge port 5, 
will be closed and the valve of the inlet port 
8, ‘will be opened. The reverse occurs in 
the chamber 12 where the inlet valve 17, 
will closed and the outlet valve 16 will be 
0 ne . " ~ 

The ?llinglu of‘ the chamber 12 by the 
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amber'll, through horizontal ~ ‘ 
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?uid will put t irrefrigerant va r therein j 
under pressure and, as the cham r ?lls up, 
the pressure therein will increase. Also, as 
the chamber 12'?lls up the level of the liq 
uid in chamber 12 is rising and the level 130. 
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of the liquid in the chamber 11, is lowering. 
When the chamber 12 becomes completely 
?lled, or substantially so, the end of the 
dog 32, (in the chamber 12) rises past the 
pin 31, and the pressure in ‘that chamber 
on the end of the valve bar 27, forces that 
bar quickly from the position shown in the 
drawing to a position where the pin 31, (in 
the chamber 11) will move ast the end of 
the cooperating dog 32, an thus lock the 
valve ‘bar 27 in its reverse position. In this 
reverse position, the port 28, will com 
municate with the passage 22 and the 
port 29, will communicate withv the pas 
sage 24. Thus, without reversing the direc 
tion of rotation of the pum 37, the ‘suction 
pipe 36, is connected to t e chamber 12, 
through the passage 22, and the discharge 
pipe 39 is connected to the chamber 11 
through the passage 24. This will remove 
the 011 from the chamber 12, to evacuate 
the same and dischar e it into the chamber 
11. The discharge ofg the gaseous refriger 
ant into the condenser 1, and the extraction 

. of the gaseous refrigerant from theevap 
orator 2, is repeated and this cycle of the 
compressor is repeated throughout the op 
eration of the system, which may be _under 

_ the control of a thermostat or any of the 
30 

40 

other well-known controls for refrigerating 
systems. ' 

I have above referred to a pressure in one 
- Bhamber and a partial vacuum in the other 
chamber. This need not necessarily be the 
case as in handling some refrigerants,there 
will merely be a difference in pressure be 
tween the two chambers but the principle of 
operation of my compressor will be the same. 
Likewise reference has been made to the 
handling of refrigerants in gaseous ,form. 
.This'need not be the case as the compressor 
will work equally well‘ handling the refrig 
erant in liquid or vaporous condition. - 
From the foregoing description it will be 

noted that I_ provide an apparatus for cir 
culati'ng the refrigerant in a. system of the 
compression type wherein the lubricant and 

. refrigerant are not commingled. ' It will be 

60 

further noted that I provide a pump that 
does'not at any time handle the refrigerant 
vapors. Therefore, the refrigerant can not 
leak through the stu?ing box of the pump. 
‘It is a comparatively simple matter to ->con 
struct. a stu?ing box that is liquid tight with—. 
out increasing materially the power loss in 
overcoming frictional'resistance,'but'as ex 
plained above it is much more di?icult to 
makeja ,stu?ing box gas tight. 

It will be further noted that I provide a 
compressor that is continually handling lu 
bricant throughout its cycle of operation 
and, therefore, no problem rises in connec 
tion with lubrication of my improved com 
pressor. I . 

It will be further noted that should any 

3 

lubricant leak‘past the stu?ing box of.the 
pump 37, it will only result ina very sllght 
variation in the volumetric capacity of my 
compressor, and will not result in the im 
pairm'ent of the operation of the refrigerat 
mg system. ' 

Modi?cations 'may be made. in the ar 
rangement and location of parts within the" 
spirit and scope of my invention but such 
modi?cations are intended to be covered by 
the appendedclaims. / _ 

I claim: f . , 

1. In a compressor adapted to compress 
?uid by the alternate exchange of a com 
pressor ?uid from one chamber ‘to another, 
the combination of pumping means having 
intake‘ and discharge ports; two chambers 
each having means for the inlet and outlet 
of a ‘?uid to be compressed; valve means 
having a compartment for a slide valve in 
communication with each of the chambers; 
a passageway leading from each of the 
chambers through the valve compartment to 
the intake POIZt of the pumping means; a 
passageway leading from each of the cham 
bers through the valve compartment to the 
discharge port of the pumping means; a 
slide valve in the valve compartment 
adapted to control the ?ow of ?uid through 
the passageways; and ?oat operated means 
1n one of the chambers for locking the slide 
valve against movement until the compres~ 
sor ?uid in such chamber reaches a predeter 
mined volume. . 

.2. In a compressor adapted to compress 
a ?uid by the alternate exchange of a com 
pressor liquid from one chamber to an— 
other, the combination of a pump having an 
inlet and an outlet; a ?rst chamber and a 
second chamber each having inlet and out 
let means-for a ?uid to be com ressed; a 
valve body having an opening fgr a slide 
valve, communicating with each of the 
chambers; a ?rst passageway leading from 
the ?rstchamber through the opening in 
the valve body to the inlet of the pump; a 
second passageway leading from the ?rst 
chamber through the opening in the valve 
body to‘ the outlet of the pump; a third pas 
sageway leading from the second chamber 
through the opening in the valve body to 
the Inlet of the pump; a fourth passageway 
leading from the second chamber through 
the opening in the valve body to the outlet 
of the pump; a slide valve in the opening 
in the valve body adapted to be‘moved by 
the pressure of the ?uid to be compressed in 
the ?rst chamber to a ?rst position closing 
the second and third passageways and, open 
mg the ?rst and fourth passageways, and 
by the pressure of the ?uid to be compressed 
1n the second chamber to a second position 
closing the ?rst and fourth passageways and 
opening the second and third passageways; 
and means in the ?rst chamber comprising 
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a float, and ada ted to coact with the slide‘ _ 
valve to lock t e same against movement 
until the compressor ?uid in that chamber 
reaches a predetermined volume and to re 
lease the slide valve when‘said predeter-' 
mined volume is reached; and means in the 
second chamber comprising a ?oat, and 
adapted to coact with the slide valve to 
lock the same against movement until the 
compressor ?uid in that chamber reaches 
a predetermined volume, and to release the 
slide valve when said predetermined volume ‘ 
is reached. - - 

In testimony whereof I a?ix my signature. 
GEORGE T. J’ACO'CKS‘. ‘ 
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