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ing 2. Numeral 40 designates a conduit which 
terminates near the center of the central tubular 
element 10 and which erweS to Withdraw fuld 

.. therefrom and convey it irato pump. 4 which, in 
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turn, serves to pump the fludd through cooler 
0, conduit 52 and trato the distributing head 
54. Numeral 5 designates a plurality of super 
inprosed annular · disks so constructed that they 
will shed 1uluid frorn one to the next, lowest dls 
by gravity, much in the same way that shingles 
on a root, shed rainwater. Numeral 9?' desig 
nates the first Such element upon which the 
pump fduld first flows as it falls from the dis 
tributing head 4. '' deadgnates the last disk 
of the series, the lower edge of which is in close 
prodmity to the inner wall of casing 2. 

Referring to Figs. 2 and 8, numeral ?0 desig- " 
nates a cylindrical punp casing which is adapted 
to be connected at the low pressure end by 1dange 
C2 to the chamber to be exhausted, and at the 
high pressure end by conduit © to a backing 
pump (not shown) • 
CC is closed by a plate 0 integral with conduit 
4. The base of cylinder CC) in the wiclnuity of 
the high pressure end ls cut away and the ex 
tended walls 3 and C, closed by a base plate C) 
8o as to form a recessed pump fduld boiler. A 
similarly shaped cylinder 90 is located.within the 
main casing · · · and more or less concentric 
therewith. The portion of this cylinder adjacent; 
the high pressure end of the pump is cut away 
and provided with an extension corresporading 
to that of the pump liquld boiler. The end of 
the cylinder 90 is closed by a plate 902 which is 
1ntegral with a condult 09 which extends slightly 
into conduit © as illustrated. Plate. 92 extends 
to the base plate l of the boiler. A similarly 
shaped plate 94 located inside the cylinder 90 
extends from the top inslde wall of the cylinder 
to the base plate 0. Plate CC is similarly shaped 
and likewise extends to the base plate }. Plate 
9} is integral with the lower wall of cylindler 00 

, and extends to , the base plate CC of the boler. . 
Two bent plates f00 and f012 integral with the 
1ower wall of the cylinder 90, extend transversely 
to plates 02, 04, 9 and 9 and are integral there 
with. They Serve to Segregate the pump liquid 
boiler into a plurality of compartment8, A, B, 
and C. Cylinder 90 ls truncated at 990 and the 
truncated portion is extended to, and becomes 
integral with condult 04. Jet nozzle 0 ls 
mounted at the high wacuum end of conduit [[04. 
Jet nozzle ICC is similarly located at the end of 
cylinder 90. Bole l00 and [[0] provide a pas 
sageway for wordng wapors to lssue into dets l00 
and [0]) respectillwely. 

Nurneral fl4 designates a Send-circular open 
ing in the base of plate 99. It is sufficiently small 
that it is well covered by pump fluid. These 
openings are two in number. Numerals If, fl90 
and 20 designate similar openings in the base 
of plates 92, 9 and 9C respectively. Numeral 
ll designates a conduit; which extends long, 
the base of the boiler through openings in the 
various partitlon plates. These ? openings are 
preferably small so that a tight fit results. Con 
duit; fls is bent upward at if and terminates 
at the bottom central portion of the casing 9. 
'The other end of the conduit terminates at the 
low pressure end of the boiler. 
Numeral I2d designates a Series of fractionat 

ing rings integral with the wall of conduit: 4, 
Conduit [28] connects the space between the last 
two rings 12 with the low pressure portion of 
the boller. Numeral fl22 designates a cooling 

The high pressure end of 
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coll integral with the external wall of the pump 
casing. Coolling fuld l fintroduced. at l24 and 
withdrawn at 2. ·Numeral I2 designates a 
sight-glass whereby the level of the pump fludd ' 
can be readily determined. 
Numeral l8? designates a pump connected to 

the adght-glauses f2: " which is in turn connected 
to , conduit f3: V7badch terninates in a distribut 
ing dewdce | located at the top of pump ca8 
ing 0. Distributing dewice [18] is provided with 
a plurality of small holes [3] which project in 
an upward direction. Numerals f38, [40] and 
442 designate a plurality of bafudes located in the 
intake end or how pressure end of the pump. 
Nunneral l44 designates a hole at the base of 
battle 843. • ? \ 

In operation employing the apparatus illus 
trated in Pig. 1, punp fuld, such as dl-2-ethyl 
hexyl phthalate is introduced : into the pump to 
? height sufficient to cower the tops of openings 
9-42. A height half way between collar 44 
and base ? would be sufficlent. F'lange 4 is con 
nected to the system to be ewatcuated and conduit 
l2 is connected to the backing pump which is 
put into operatlon. Beating element, 8 is then 
started. Pump faluld is waporized at the base 
of tubular element I and the wapors rise, pass 
through openings C, let 0 and are condensed on 
the walls of causing 2. The condensate flows 
down the walls between casing wall 2 and collar 
44 and thence into the boiler enclosed by tubu 
lar element; l4. Here the high wapor pressure 
constituents are waporized, pass through open 
ings 92 and out through jet 26. . Condensate 
accumulating upon the walls of casing 2 flows 
back into the boiler past; collar 44 8and through 
openings · }}. ~ 
Pump fuld not waporized in the boiler of tubu 

lar element l4 flows through openings 40 into 
the boller of tubular element. 6. Here the next; 
wapor pressure constituents are waporized and 
the wapors passed through openings 34, through 
Jet 20 and are condensed on the walls and re 
turned to the boiler as described previously. . 1It 
1s seen that pump fluid which is waporized in the 
boiler at the 'base of tubular element; 8 ds that 
which was not waporized in the other two boiler 
cornpartments and which, therefore, is the lowest 
wapor pressure component of the pump fluid. 
During the pumping action secondary pump 48 
is put into operation and this low wapor presSure 
punp fiuld in the boiler 8 is withdrawn through 
conduit 46, circulated through cooler 30 and 
conduit 62 and finally introduced onto the top 
of flange |59'. The fiuld follows over the Serleg 
of flaunges if until it reaches the lowest; flange 
50** from which it; flows onto the inner Surface of 
casing 2. It' then flows by grawity down to - the 
boller at the base of the pump where it goes 
through the fractionating operation previously 
described. ? 

Punp 49 should be run at a speed sufficient to 
keep a thin film of liquid on the flanges 56. How 
ever, it should not be run So fast that the supply 
of fuld in the boller at the base of tubular ele 
ment fC is depleted. In other words, a body of 
fuld shaould always be retained in this boiler. 
GaseS entering the top casing 2 paSS through 

the spaces between flanges 56. However, in doing 
So they suffer at least one collision therewith. 
Various gases and wapors are thus abSorbed in 
the liqudd film whdch is then delivered to the low 
pressure end of the pump. The abSorbed gases 
and waport are driven off in the boiler at th'!' 
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base of tubular element l4 and pass out throug' ?g 
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let 20 and are eventually remowed by the back 
ing pump connected to conduit 2. '' 

in operating the apparatus illustrated in igs. 
2' and 8, pump fluid' is introduced into the boiler 
COnpartneratS A, B and C. The pump filuid is 
indicated at 29 and is shown as it would be re 
tained by the . boiler during operation of the 
pump. It will be noted that the '' pump casting 
90 and the base of the boiler B9 slant upwardly 
toward the high wacuurn end. This is to cause 
the pump liquid to . flow back into the boiler 
compartments. I'lange 2 is connected to the 
chanber to be evacuated and conduit ©4 is con 
nected to any suitable backing pump. The boller 
containing the pump fiuld is heated in any suit 
able manner, such as by gas... The lowest wapor 
pressure pump fluid constituents waporize and 
pass into conpartment A and thence through ? 
jet nozzle 99. The jet of wapors passes into con 
duit ©4 where it is condensed and entrained 
gases remowed by the backing pump connected 
thereto. The condensed pump liquld filows bac 
ower fractionating rings l2 and " is returned to 
the boiler by conduit l29. High wapor pressure 
constituents hawing no utility are retained by 
the fractionating rings l21 and may be inter 
mittently remowed ? therefron by a suitably 
located conduit. 
Components which are not waporized in sec 

tion. A flow into B. Although compartment B is 
at a higher elevation than compartment A, com 
partment A is at .a somewhat higher pressure 
So that the pump fluid is caused to flow more or 
less uphill into compartment B. • In compart- · * 
ment B the intermediate fraction representing 
the most useful conponents of the pump filuid is 
waporized and passes into conduit [0] and thence 
to jet f06. Wapors from this jet condense on 
the cooled walls of C0 and flow to the base and 
into condudt lf9. They then flow through con 
duit; fl9 to the lowest, portion of the boiler' as 
indicated at l2. The lowest wapor pressure con 
stituents are not waporized in compartment ·B, 
but flow into compartment C. Bere the low 
wapor presSure, decomposable substances are wa 
porized and issue through the intermediate jet 
08. Wapors from this jet condense on the walls 
of casing 30 and flow by grawity back into con 

* lf9' and eventually return to compartment 
2.. ? ?? ~ 
Punp fuld accumulating in " section l29 and 

sight-glass f2C is pumped by pump 80 through 
conduit l32 into distributing device 3 from 
which the pump fludd is ejected in a plurality of 
Small · Streams against the inside wall of casing 
80. This pump fluid flows down the walls of the 
casing in a thin film and thence flows through 
opening fl44 at the base of baftle f39 along the 
bottom of casing 30 and into conduit [[T and 
l9 by which it is delivered to the boiler at the 

high pressure end of the pump. Gases being 
pumped and which diffuse into the intake end 
of the pump are caused to paSS into contact with 
the filn of liquid on ̀ the inside of casing C0 
by baffles l89, l40 and f42. Volatiles and gases " 

| are thus taken up and are conweyed by the pump 

0 

fluid to the high pressure end of the pump where 
they are bolled off and removed by the backing 
pump. * ? 

The pump fluid which is circulated to the low 
pressure end of the pump and over · the baffiles 
may be taken from any of the lower wapor pres 
sure boilers. It is obvious that the lowest wapor 

` pressure components are the best for circula 
tion since they will not give of wolatiles or will 

give of les wolatiles than other components. 
Punp fuld from the boiler supplying wapor to 
the lowest pressure det is usually to be preferred. 
eaWy resldues from the pump or boiler in which 

they are accumulated are also wery useful. . In 
Order to have a circulation liquid of wery · low 
Wapor pressure accumulate in the · low pressure 
boiler or in the pump for the low wolatiles it is 
in Some cases advantageous to add to the pump 
fuld a wery low wapor pressure component for 
this particular purpose. Examples of such par 
ticularly low wapor pressure · substances which 
could be added to the ordinary pumplng filudds ? 
are purifiled castor oil, di-ethyl pheny1 phthalate 
and nonyi Selacate and the like. When such.sub 
stances are withdrawn' and circulated over the 
baffles they have the advantage that they have 
a`lower? wapOr pressure than any of the compo 
nents issuing from the dets. . Therefore they are 
able to quite effectively absorb wapors of the 
latter when they diffuse back into contact with 
the bafnles. . 
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'Various modifications can be made in the ap- ' 
paratus described , without departing from the . 
Spirit or scope of my invention. For instance, 
it would be desirable to prevent exposure of the 
circulated liquid to the' action of the hot wapors 
issuing from the warious dets since this might 
possibly drive of Some wolatiles. Thiszcould be 
aWolded by collecting the circulated liquld after 
it has adbsorbed gases and wapors in a closed 
condult and directly conveying it to a boiler at 
or near the high pressure end of the pump. All 
though I have ' illustrated conveying the circu 
lated liquid containing absorbed gases to the 
boiler at the high pressure end of the pump, 

' it could be circulated to an 'internediate boiler 
without losing the advantages of my invention. 
In some cases this will adwersely affect the re 
sults to a slight extent and is not preferred, 
however, it will gwe substantially better results 
than if no clrculating expedient is employed and 
is contemplated as being part of my invention. 

It is preferable to cool the circulated liquid as' 
illustrated in ig. 1. This materially reduces the 
wapors present to well below the saturation point 
so that there is little chance of their precipitat 
ing or condensing. Warn ' circulating 1dquid or 
the internediate fractions may be .used since 
they have the necessary effect of reduclng the 
saturation pressure although not as efficlently as 
the lower wapor pressure fractions and lower' 
temperature. ~ • ' . ~ 

This application is a continuation in part of 
ny U. S. Patent #2,153,189, April 4, 1939. 

| clain: 
1. A condensation pump adapted to employ an 

organic working filuid, characterized by means, 
located at the high wacuum end, or intake side, 
of the pump, for introducing a low wapor pres• 
sure organic Biquid and intinately contacting it 
with wapors present, whereby harmful wapor con 
stituents which would interfere with the pro 
duction of low pressures are removed. 

2. A fractionating condensation pump adapted 
to employ an organic working filuld ' character 
ized by means for withdrawing pump flutd from 

· the boiler containing lower wapor pressure con 
Stituents and circulating it into contact with 
gases or' wapors entering the lower pressure side 
of the pumap, ' ~ 

8. A multi-stage fractionating condensation • 
pump adapted to employ a mixed organic liquid 
as a pumping filuid ), and in operation .. to Segre= 
gate the components thereof So that the loW 
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4 
wapor pressure components exert their punping 
action toward the low pressure side and the 
high wapor pressure components toward the high 
pressure side of the pump, characterized by 
means for circulatirag a how wapor' preSSure con 
stituent of the pump" fduld 8egregated in the pu1rmp 
over the interior of the intake end of the pump. 

4. A nulti-8tage fractionating condensation 
pump adapted to enploy a nixed organic pump 
ing fuluild and in operation to Segregate the con 
ponents thereof in a plurality of boilers so that 
the low wapor pressure cornponents exert their 
purmping action toward the low pressure side and 
the high pressure components toward the high 
pressure side of the pump, characterized by 
means, connected to a boiler containing the low 
est wapor pressure components for withdrawing 
pump fludd therefrom and circulating it over a · 

* Surface located in the low pressure or intake 
end of the punp. 

5. A multi-stage fractlonating condensation 
pump adapted to employ a mixed organic pump 
ing filuid and in operation to Segregrate the com 
ponents thereof in a plurality of boilers so that 
the low wapor presSure components are waporized 
in the boiler or boilers supplying working waporS 
to the low preSSure side of the pump and the high 
vapor pressure components are waporized in the 
boiler or boilers supplying working WapOrs to the 
high pressure side of the pump characterized by 
means corarnected to a boiler Supplying wapOrs to 
the low pressure side of the pump for withdraw 
ing pump fluid therefrom and circulating it in a 
thin film ower a relatively large Surface exposed 
to gases or wapors entering the pump and means 
for collecting the circulated fludd and conveying 
it, to a boiler at the high pressure end of the pump. 

6. A multi-stage fractionating condensation 
pump adapted to employ a rnixed organic pump 
ing fluid and in operation to segregate the com 
ponents thereof in a plurality of boilerS So that 
the low wapor pressure components are waporized 
in the boiler or boilers supplying working wapors 
to the low pressure side of the pump and the high 

; wapor preSSure components are Waporized in the 
boiler or boilers supplying working wapOrs to the 
high pressure side of the pump characterized by 
means conraected to a boiler containing low 
wapor pressure componentS for withdrawing 
pump fludd therefrom and circulating it; ower 8 
Surface located in the intake end of the purmp. 

'. A multi-stage fractionating condensation 
punp adapted to employ a mixed organic pump 
ing fiuid and in operation to segregate the com 
ponents thereof in a plurality of boilers so that, 
the low wapOr pressure componentS are waporized 
in the boiler or boilers 'supplying working wapors 
to the low presSure side of the pump and the high 
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wapor pressure conponents are waporized in the 
boiler or boller supplying working wapors to 
the high pressure side of the pump characterized 
by a secondary purap the intake side of which is 
connected to the boiler which contains the low 
est wapor pressure components and the discharge 
side of which is connected to a distributing or 
Spreading dewice located in the low pressure end 
of the condensation pump, and means for col 
lecting the thus circulated liquid and conveying 
it to a boiler located at the high pressure side of . 
the pump. ~ 

8. A multi-stage fractionating condensation 
punp adapted to ermploy a mixed organic liquid 
as a punping filuld and in operation to segregate 
the components thereof so that the low wapor 
pressure componentS exert their pumping action 
toward the low pressure side and the high wapor 
pressure components toward the high pressure 
Side of the pump, characterized by means for 
cooling and circulating a low wapor pressure con 
stituent of the punp fluid segregated , in the 
punp, ower the interior of the intake end of the 
punp. 

89. A multi-stage fractionating conderasation 
pump adapted to employ a mixed organic pump 
ing fiuid and in operation to segregate the com 
ponents thereof in a plurality of boilers so that 
the low wapor pressure components exert their 
pumping action toward the low pressure side and 
the high wapor pressure cormponents toward the 
high pressure side of the pump, characterized by 
means, connected to a boiler containing the low-- 
est wapor pressure components for withdrawing 
pump filuld .. therefrom, cooling means for the 
withdrawn liquid and means for circulating the 
cooled ]lquld ower a surface located in the low 
pressure or intake end of the pump. 

10. A raulti-stage fractlonating condensation 
pump adapted to employ a mixed*organic pump 
ing fBluid and in operation to segregate the com 
ponents thereof in a plurality of bollers so that the 
Wapor preSSure componentS are waporized in the 
boiler or boilers supplying working wapors to the 
low pressure side of the pump and the high 
W8por pressure components are waporized in the 
boiler or boilers supplying working wapors to the 
high pressure side of the pump characterized by 
means connected to a boiler Supplying wapors to 
the low pressure side of the pump for withdraw 
fing pump fuld therefrom, means for cooling this 
ldqudd, means for circulating it in a thin film over 
a relatively large Surface exposed to gases or 
Wapors entering the pump and means for col 
lecting the circulated fludd and conveying it, to a 
boiler at the high pressure end of the pump. 

180NINE0TB C. ID, IFICIMAN. 

6 

10 

15 

20 

30 

40 

50 


