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ing system including a purger arrangement ex 
emplifying the principles of this invention; 

Fig. 2 is a broken, vertical, sectional view of the 
purger assembly; and 

| Fig. 3 is a Section on line 3–3 of Fig. 2. 
The accompanying drawing, for purposes of 

ilustration, shows a simple type of refrigerat 
ing system with which my purger. arrangement 
may be associated, it being understood that in 
practice this arrangement may be employed in 
more highly developed systems of the same gen 
eral character, Such, for example, as disclosed 
in the copending application Serial No. 171,325 
of Lyman F. Whitney, filed October 27, 1937. 
Such a system may comprise a boiler i which 

contains a body of liquid mercury and is pro 
Wided with a heating element 2 such as an elec 
trical resistance factor. A Vapor duct or riser 
3 extends upwardly from the boiler i to the 
aspirator nozz?e 4 which is arranged to emit mer 
cury wapor at high velocity into a mixing cham 
ber 5. The latter is connected by a wapor duct 
6 to the upper part of an ewaporator or cooler 
7. This cooler contains a body of liquid refrig 
erant such as water or a suitable mixture of 
water and an anti-freeze agent. A. funnel 8 is 
aligned with the nozzle, 5 and is provided with 
suitable cooling means Suchas fins 10. 
i The mercury waporissuing from the nozzle 4 
is efective in drawing refrigerant Vapor from 
the cooler 7 through the duct 6, the mixed wapors 
passing into the funnel 8 where the refrigerant 
waporis compressed and the major portion of the 
propellant Vapor is condensed. The refrigerant 
wapor rises through the duct 12 to the separating 
chamber 13, passing from the latter into the con 
denser coil || where the refrigerant is condensed. 
The liquid refrigerant returns to the separating 
chamber i 3 and passes into the drain 14, the 
lower end of Which communicates with a mer 
cury containing trap | 5 connected by a duct 46. 
to the cooler 7. Thus as liquid refrigerant piles 
up in the pipe 4, the pressure on the mercury 
in trap | 5 is suficient to cause some of the re 
frigerant to pass through the trap and the pipe 
6 back to the cooler. 
Some of the propellant Vapor may stray int0 

the refrigerant condenser, there being condensed 
and draining back to the trap | 5 which is thus 
kept suitably filled with mercury. Excess Iller 
cury from the trap 15 passes through pipe 16 
into the cooler T. A trap 20 is connected to the 
lower part of this cooler receiving mercury there 
from so that when mercury fills this trapit may 
overflow into the duct 21. Thelowerend of this 
duct is connected to a downwardly inclined pipe 
or tube 22 which is joined to a standpipe 23. An 
upper continuation 238 of the latter afords a 
drain to receive any condensed mercury which 
may appear in the mixing chamber 5. Con 
densed propellant from the lower end of the 
funnel 8 is received by a drain 25 which forms 
one leg of a trap 26, the opposite leg 27 of which 
is arranged to emit liquid propellant into the 
chamber29 at the upper part of tubular member 
30 (Fig. 2). M 
A tube 3 is connected to the upper part of the 

condenser 14 to receive non-condensable gases 
therefrom and to direct the same into the cham 
ber 29. A drop tube 33 of restricted internal 
diameter is disposed within the tubular member 
30, having its upper end filared outwardy, as 

i designated by numeral 34, substantially to close 
the lowerend of chamber 29 except for the open 
ing provided by theupper end of the bore of the 
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i tube. The filared end 34 of tube 33 preferably 
may have a tight sliding fit in the tubular mem 
ber 30, as more fully explained in the abowe 
identified Whitney application. 
The drop tube 33 receives globules of mercury 

with successive bodies of non-condensable gas 
therebetween. The restricted internal diameter 
of the tube 33 permits the globules to act as 
liquid pistons So that the Successive bodies of gas 
are compressed as they approach the lower end 
of the tube. 
A well or wat 35 is disposed about the lower 

end of the drop tube 33 and contains a body of 
i liquid mercury in which the lower end of the 

i tube and the lower end of the tubular member 
30 are immersed. The upper part of the wat 35 
may be open to the atmosphere, being, for ex 
ample, connected to the tubular member 30 by 
radial struts 36 extending from a ring which has 
a firm frictional engagement with the member 
30. 
In accordance with this invention, a cup-like 

deflector 40 is secured to the lower end of the 
tube 33, the end of this tube extending Somewhat 
below the end of the tubular member 30 and the 
cup-like member 40 having a lower wall spaced 
above the lower extremity of the tube but below 
the lower extremity of the tubular member 30, 
while the side wall of the member 40 is Spaced 
outwardly of the outer surface of the tubular 
member but. extends upwardly abowe its lower 
extremity, as shown particularly in Fig. 2. 

Since the surface of the body of liquid nercury 
in vat 35 is exposed to atmospheric pressure, this 
column will balance a higher column of mercury 
in the tubular member 30 which is the return duct 
through which mercury passes from the wat 35 to 
the spill-over connection with the end of the 
.duct 22. Accordingly, as the mercury is received 
from the drop tube 33 by the wat 35, the lewel 
of the mercury in the wat tends to rise, but since 
the surface of this mercury body is exposed to 
atmospheric pressure, the mercury is forced up 
wardy into the return duct 30. Mercury fills 
this duct until it reaches a level ewen with the 
connection with pipe 22, whereupon the mercury 
will spill over into this pipe and thus be received 
by the standpipe 23. The latter contains a col 
umn of liquid mercury which balances the boller 
pressure and serves as a boiler feed pipe. 

It is evident that the arrangement of the de 
flector 40 permits gas bubbles to pass upwardly 
about the end of the return ductafforded bytub 
ular member 30 so that the gas does not pass 
bak into the system by rising through the ner 
cury column in the duct 30. According?y the 
gas rises to the surface of the liquid body in Vat 
35 and isthus exhaustedto the atmosphere. On 
the other. hand, sincé the lower end of the re 
turn duct is spaced from the inner and lower 
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walls of the deflector 40, the mercury can pass 
between the defiector and the lower end of the 
duct to enterthe latter. 

Itis evident;that this invention permitsasim ple, compact:Buiger assembly to be provided 
which may be?conveniently supported and which 
may be conveniently assembled with the other 
parts of a refrigerating system of the character 
disclosed herein. While the presentinvention hasparticularutil 
ity whenemployed in conjunction with suchare 
frigerating system for removing non-condensin? 
gases therefrom, it is ewident that this arrange 
ment mayalsobe found advantágeous in various 
other environments where a drop tube receives 
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liquid globules which are efective in pumping 
lighter fluid bodies. k 
I claim: 
1. In a system of the class described which 

contains circulating fluids, a purger for exhaust 
ing non-condensable gases from the system, said 
purger including a drop tube of small diameter 
into the upper end of which successive liquid 
globules are fed to pump and compress bodies 

10 of gas, the lower end of the tubehaving an Out 
i let opening, an upWardly extending duct having 

an Open lowerend juxtaposed to the outlet open 
ing, a receptacle surrounding the lower ends of 
the tube and duct and containing a body of liq 

15 uidin whichthe lowerends of the tube and duct 
are immersed, Said; body of liquid haVing itS Sur 
face exposed to the atmosphere, and a gas de 
flector secured to the lower end of the tube but 
being arranged to deflect gas bodies from rising 

20 into the duct and thus returning to the system, 
whereby liquid may rise from said body into the 
duct but gas may rise to the surface of Said iqui 
and be exhausted to the atmosphere. 

, 2. In a system of the class described which 
25 contains circulating fluids, a purger for exhaust 

ing non-condensable gases from the system, said 
purger comprising a drop tube of Small diameter, 
the system being arranged to supply successive 
liquid globules to the upper end of said tube to 

30 pump and compress bodies of gas, the lower end 
of the tubehaving an outletopening, an upwärd 
1y extending duct surrounding the tube and haw 
ing an inlet opening atitslowerend spaced abowe 
said outlet Opening, a receptacle disposed about 

35 the lowerends of the tube and duct, said recep 
tacle containing a body of liquid in which the 
lower ends of the tube and duct are immersed, 
the surface of the liquid body being exposed to 
the atmosphere, and a gas deflector secured to 

40 the lower end of the tube and extending out 
Wardly below the lower end of the duct, Said 
deflector being arranged to deflect gas from the 
lower end of the duct, whereby. liquid may rise 
in the duct while gas is deflected to rise in the 

45 liquid body and be exhausted to the atmosphere. 
3. In a system of the class described which 

contains circulating fluids, a purger for exhaust 
ing non-condensable gases from the system, said 
purger comprising a drop tube of small diameter, 

50 the system being arranged to supply successive 
liquid globules to the upper end of said tube to 
pump and compress bodies of gas, the lower end 
of the tube having an outlet opening, an up 

i ward?y extending duct surrounding the tube and 
55 having an imlet opening spaced abowe said Outlet 

opening, a receptacle disposed about the lower 
ends of the tube and duct, said receptacle con 
taining a body of liquid in which the lower ends 
of the tube and duct are immersed, the surface 

00 of the liquid body being exposed to the atmos 
phere, and a gas deflector secured to the lower 
end of the tube abowe its outlet opening, said i 
deflector being of cup-like form and having a 
lower wall below the lower end of the duct and 

65 having a side wall disposed outwardy of the 
- outer surface of thelowerend of the duct, where * - byliquid from the liquid body may pass between 
| theside walu of the deflector and the Outer sur 

face of the lower end of the duct and may Irise 
i into the duct while air is defiected from the 
lower end of the duct to rise in the liquid body 
and be exhausted to the atmosphere. 

4. In a system of the class described which 5 
contains circulating fluids, a pumping assembly 
including a drop tube pump in which successive 
liquid bodiesentrain and pump bodies of a lighter 
fluid, a returm duct surrounding the tube, a re 
ceptacle communicating with the lower parts of 10 
the tube and duct, said receptacle containing a 
body of the pumping. liquid, the lower end of the 
tube extending below the lower end of the duct, 
said tube having an outlet opening below the 
duct, said duct having an imlet opening above 15 
the lowerend of the tube, and a deflector at the 
lower-end of the tube to prewent the lighter 
fluid from rising to Said inlet Opening, Whereby 
the pumping liquid from said tube may pass into 
the liquid body and liquid from the latter may 20 
pass into Said duct, While the lighter fluid may 
rise to the surface of Said. liquid body. i 

5. In a system of the class described which 
contains circulating fluids, a pumping assembly 
comprising a drop tube in which successive liquid 26 
bodies entrain and pump bodies of a lighterfluid, 
a tubular member surrounding said tube and 
extending above the same, an annular wall be 
tween the opem upper end of the tube and the 
wall of the tubular member, ducts to supplythe 30 
pumping liquid and the lighterfluid to the cham 
ber provided in said tubular member abowe said 
wall, a receptacle at the lower end of the tube 
to receive the liquid and fluid therefrom, the 
tubular memberhaving an inlet opening through 35 

| which liquid may pass from said receptacle, a 
deflector to prewent the lighterfluid fomenter 
ing said inlet opening, and an outlet duct con 
nected to said tubular member below the annu 
larwall to receive liquid flowing upwardy in said 40 
member, the lower part of the tubular member 
prowiding a duct for the liquid and the upper 
part thereof prowiding an inlet chamber for the 
drop tube. 

6. In a system of the class described which 45 
contains circulating fluids, a pumping assembly. 
including a drop tube pump in which successive 
liquid bodiesentrain and pump bodies of a light 
er fluid, a returm duct surrounding the tube, a 
receptacle communicating with the lower parts 50 
of the tube and duct, said, receptacle containing 
a body of the pumping. liquid, the lower part of 
the tube being disposed below the lower end of 
the duct, said tube having an outlet opening 
within the receptacle, said duct having an in- 55 
let opening abowe said part of the tube, and 
deflecting means at the lower end of the tube 
to prewent the lighter fluid from rising to sald 
inlet opening, said means prowiding a surface 
extending beneath the wall of said duct and 60 
outwardy beyond the same to deflect the lighter 
fluid past the imlet, whereby the pumping. liquid 
from: said tube may pass into the liquid body 
and liquid from the latter may pass into sald 
duct, while the Lighterfluid mayrise to the sur- 05 
face of Said. liquid body. 
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