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This invention relates to improved condensa 

tion pumps particularly of the fractionating type. 
Fractionating pumps are well known; see, for 

instance, Hickman Patent 2,080,421. Subsequent 
to the invention of such pumps by Hickman, other 
investigators described modifications thereof; see, 
for instance, Malter Patent 2,112,037. Such 
pumps involve a plurality of jets and a plurality 
of boilers, and, therefore, have necessitated rather 
complicated designs which are not readily repro 
duced on a mass reproduction basis. 

tages will appear hereinafter. 

taken on line 3-3 of Fig. 1. 

with a closure cap 32. 

l?) conduit 42. ? 
Nuneral 5 designates a rectangular baffle 

This invention has for its object to provide an which divides cuplike member 8 into two approx 
in proved multi-stage condensation pump. An- imately semi-cylindrical boiler compartments 58 
other object is to provide a multi-stage fraction- and 6). Numeral 56 designates an opening in 
ating condensation pump having the advantage 15 the bottom of baffle 54 whereby liquid pump fluid 
of Simplicity of construction. A further object flows from boiler compartment 58 into boiler 
is to improve the state of the art. Other advan- compartment, 60. Numeral 62 designates a plu 

rality of baffles on the base plate 4 in boiler.com 
In the following, description I have set forth partment. 58 causing the pump fluid to take a 

certain preferred embodiments of my invention 20 circuitous path in flowing therethrough. Nu 
but it is to be understood that these are given by meral 64 designates a plurality of baffles perform 
Way of illustration and not in limitation thereof. ing a somewhat similar function and serving to 

In the accompanying drawings wherein I have strengthen the base of boiler 6. Numeral 66 
illustrated a preferred embodiment of my inven- designates a body of pump fluid resting in the 
tion: Fig. 1 is a vertical section of an improved 25 bottom of the pump casing. Numeral 68 desig 
pump; Fig. 2 is a horizontal section taken on line nates a notch or opening in the base of cup 8 
2-2 of Fig. 1, and Fig. 3 is a horizontal section to permit the pump fluid to flow into boiler 58. 

Numeral 70 designates a similar opening in the 
Referring to the drawings, numeral to desig- lower edge of cylinder 6. Cylinders 6 and 8 

nates a cylindrical pump casing provided with an 59 otherwise make substantially leakproof contact 
integral i cover 12 and an integral base. i 4. Nu- with base plate 4. 
merals is and 8 designate similarly shaped cylin- In operating the pump illustrated in the draw 
drical elements provided with integral covers 20 ings, the upper end of conduit 34 is connected to 
and 22 respectively. Elemenits 6 and 8 rest the system to be evacuated. The upper end of 
upon the common base. 4, preferably in annular 85 conduit 36 is connected to a backing pump (not 
grooves 24 and 26 as illustrated. Numeral 28, . shown). Cooling fluid is circulated through coils 
designates an electrical heating element main- 48. and 59, and heater element 28 is put into op 
tained against the base plate f4 by bolt 39, bolt eration. Pump fluid 66 is thus vaporized, passes 
30 being hollow and communicating with the upwardly through chimneys 42 and 46. The 
inside of the pump casing 0 and being provided 40 vapors in 42 are reversed by umbrella jet 44 and 

the vapors are thus directed downwardly in the 
Numerals 34- and 36 indicate conduits mounted form of a high velocity jet and entrain gases from 

upon the cover 2 of the cylindrical casing 0 in the upper part of conduit 34. The gases from the 
a gastight manner. Conduit 34 is provided with system to be evacuated are thus forced down into 
a plurality of baffles. 38 and conduit 36 is pro- the upper part of casing 0. The spent pump fluid 
vided with a plurality of baffles 40 which may be is condensed on the Walls of 34, flows by gravity 
mounted at a slight angle in order to form cups down the Walls to the base plate . This con 
in which the pump fluid may be retained and densed pump fluid then flows around the annular 
fractionated. Numeral 42 designates a conduit 50 space between casing 8 and member 6 and then 
provided at its upper end with an umbrella-type 
jet 44. The lower end of conduit 42 is integral 
With cover plate. 22 of cylinder 8 and communi 
cates with the inside portion of said cylinder. 
Numeral 46 designates a conduit, which at its 
lower end similarly communicates with the inside 55, ing pump (not shown). The spent pump fluid 
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of cylinder 8 arid which is concentrically posi 
tioned with respect to conduit 36. So as to cooperate 
with conduit 36 to form an ejector type nozzle. 
Numerals 38 and 50 designate cooling coils 
through which cooling fluid is circulated to cool 
conduits 34 and 36 respectively. Numeral 52 
designates a baffle integral With conduit 42 Serv 
ing to prevent condensed pump fluid from drop 
ping into the space between cover plate 29 and 

through openings 1) and 68. 
The vapors passing upwardly through conduit 

46 entrain the gases in the upper part of casing 
f) and force them to the top part of conduit 36 
from which point they are removed by the back 



vapors from jet 46 are partially condensed and 
held by baffes 40. These vapors are thus par 
tially fractionated and the most volatile portions 
are held in the gutters formed by baffles 40. The 
remainder of the pump fluid flows down the wall 
Of conduit 38 dropping onto heat shield 29 and 
flows thence to the bottom of the annular space 
between casing and cylinder 6. This pump 
fluid is intermingled With the pump fluid from 
jet 44 and the mixture flows through openings 
T and 68 and into boiler compartment 58. Here 
the pump fluid flows in a circuitous path between 
baffles S2 in boiler 58 and during such passage the 
more volatile constituents are vaporized and pass 
upwardly through conduit 46. The lowest vapor 
pressure constituents remain unvaporized and 
pass through opening 56 in the bottom of parti 
tion 54 and then into boiler compartment 60. 
Here the lowest vapor pressure constituents are 
vaporized and pass upwardly through conduit 42 
and issue as a high velocity jet from nozzle 4. 
The pump thus effectively fractionates the pump 
fluid utilizing the high vapor pressure constitu 
ents on the high pressure side and the low vapor 
pressure constituents on the fine or low pressure 
Side of the pump. 

It is apparent that many modifications can be 
made Without departing from the spirit or scope 
of my invention. Thus, while I have illustrated 
a pump embodying two jets, it is apparent that 
the number of jets can be increased by division of 
the pumping and boiler chambers into compart 
ments corresponding with the number of jets. 
Also, while I prefer to use baffles 38 and 40, these 
are not necessary. Baffies 40 may be placed hori 
zontally so that they merely prevent loss of pump 
fluid rather than serve a double function of frac 
tionation and baffling. The heat shield 2) is a 
preferred construction but it may be eliminated 
or alternative constructions such as insulation 
may be utilized. Baffles. 62 and 64 result in in 
proved fractionation and also strengthen the base 
plate 4. However, their use is not necessary. 
The invention has the advantage that the pump 

can be manufactured readily on a large scale, or 
mass production basis, and at comparatively. 
low cost. An outstanding advantage of the inven 
tion - is that metal - components, which can be 
readily stamped or turned are used in the con 
struction. The pump can be assembled easily 
and will retain its good pumping characteristic 
during use. 
What I claim is: 
1. A multi-stage fractionating condensation 

pump comprising in combination a cylindrical 
pump casing provided with top and base plates 
integral therewith, a partition approximately 
parallel with the base plate dividing the pump 
casing into a lower boiler section and an upper 
section for pumped gases, means dividing the 
boiler Section into a plurality of boiler compart 
ments, substantially vertical conduits mounted on 
the top plate of the pump casing. So that they are 
approximately perpendicular to said plate, said 
conduits communicating with the section for 
pumped gases, inside the cylindrical pump cas 
ing, and each being positioned above one of the 
boiler compartments, a plurality of vapor delivery 
chimneys positioned so that their upper ends co 
operate with said conduits to form a plurality of 
jet pumps and so that their lower ends terminate 
in a boiler compartment, means for collecting 
condensed working fluid from the jet pumps and 
for returning it to the boiler compartment deliv 
ering vapor to the jet pump operating against 
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the highest pressure, and means for the pump 
fluid to flow from that boiler compartment to a 
boiler compartment supplying a jet working 
against a lower pressure, 

2. A multi-stage fractionating condensation 
pump comprising in combination a cylindrical 
pump Casing provided with top and base plates 
integral therewith, a partition approximately par 
allel with the base plate dividing the pump cas 
ing into a lower boiler section and an upper pas 
sageway for pumped gases, a second partition 
approximately perpendicular with the base plate 
dividing the boiler section into two boiler com 
partments, two conduits mounted on the top plate 
of the pump casing so that they are approximate 
ly perpendicular thereto, said conduits communi 
cating with the passageway for pumped gases in 
side the cylindrical pump casing, one of said con 
duits being positioned above one of the boiler 
compartments and the other conduit being posi 
tioned above the other boiler compartment, a 
chimney positioned inside of and concentric with 
one of said conduits, which chimney carries an 
umbrella, jet nozzle at its upper end and com 
municates with one of the boiler compartments 
at its lower end, a second chimney positioned so 
that its upper end is in ejector relation with the 
other conduit and communicating with the other 
boiler compartment at is lower end, means for 
collecting condensed Working fluid from both jet 
nozzles and for returning it to the boiler corn 
municating with the ejector jet nozzle and means 
for delivering fractionated working fluid from the 
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boiler supplying the ejector jet nozzle to the 
boiler supplying the umbrella jet nozzle. 

3. A multi-stage fractionating Condensation 
pump comprising in combination a cylindrical 
pump casing provided with top and base plates 
integral thereWith, a partition approximately 
parallel with the base plate dividing the pump 
casing into a cylindrical-shaped lower boiler Sec 
tion and an upper paSSageWay for pumped gases, 

43 

50 

80 

65 

70 

a second partition approximately perpendicular 
with the base plate dividing the boiler Section into 
two semi-cylindrical boiler compartments, two 
substantially vertical conduits mounted on the 
top plate of the pump casing so that they are 
approximately perpendicular thereto, said con 
duits communicating With the pa SSageWay for 
pumped gases inside the cylindrical pump casing, 
one of said conduits being positioned above one 
of the semi-cylindrical boiler compartments and 
the other conduit being positioned above the 
other semi-cylindrical boiler compartment, a 
chimney positioned inside of and concentric With 
one of said conduits, which chimney carries an 
umbrella jet nozzle at its upper end and com 
municates with one of the semi-cylindrical boiler 
compartments at its lower end, a Second chimney 
positioned concentric with the other conduit and 
so as to form an ejector jet nozzle at its upper 
end and communicating With the other Semi 
cylindrical boiler compartment at its lower end, 
means for collecting condensed working fluid 
from both jet nozzles and for returning it to the 
boiler communicating with the ejector jet nozzle 
and means for delivering fractionated Working 
fiuid from the boiler supplying the ejector jet 
nozzle to the bdiler supplying the umbrella jet 
nozzle. 

4. A multi-stage fractionating condensation 
pump comprising in combination a plurality of 
nested concentric inverted cup-shaped elements 
having a common base, a partition dividing the 

75 inside cup-shaped element into two semi-cylin 
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drical boiler compartments, two conduits mount 
ed upon and approximately perpendicular to the 
top of the outside cup and communicating With 
the space inside thereof said conduits being po 
sitioned so that one conduit is above one of the 6 
boiler compartments and the other conduit is 
above the other boiler compartment, a chimney 
positioned inside of and Concentric With One of 
said conduits, which chimney carries an umbrella, 
jet nozzle at its upper end and communicates with 10 
one of the semi-cylindrical boiler compartments 
at its lower end, a second chimney positioned con 
centric With the other conduit So as to form an 
ejector jet nozzle at its upper end and communi 

partment at its lower end, means for collecting 
condensed Working fluid from both jet nozzles 
and for returning it to the boiler communicating 
With the ejector jet nozzle and means for de 
livering fractionated Working fluid from the 20 
boiler supplying the ejector jet nozzle to the boiler 
Supplying the umbrella, jet nozzle. 

5. A multi-stage fractionating condensation 
pump comprising in Combination three nested 
concentric inverted cup-shaped elements having 25 
a common base, the outside cup serving as a 
pump casing, the middle Cup as a pump fluid de 

flector, or heat shield and the inside cup as a 
boiler, a partition dividing the inside cup-shaped 
boiler element into two semi-cylindrical boiler 
compartments, two conduits mounted upon the 
top of the outside cup and communicating With 
the space inside thereof said conduits being Sub 
stantially perpendicular to the common base and 
positioned so that one conduit is above One of the 
boiler compartments and the other conduit is 
above the other boiler compartment, a chimney 
positioned inside of and concentric With one of 
said conduits, which chimney carries an umbrella, 
jet nozzle at its upper end and communicates 
With One of the semi-cylindrical boiler compart 

cating with the other semi-cylindrical boiler com- 15 ments at its lower end, a second chimney posi 
tioned concentric with the other conduit and co 
operating thereWith to form an ejector jet nozzle 
at its upper end and communicating with the 
other semi-cylindrical boiler compartment at its 
lower end, means for collecting spent condensed 
Working fluid from both jet nozzles and for re 
turning it to the boiler communicating With the 
ejector jet nozzle and means for delivering frac 
tionated Working fluid from the boiler Supplying 
the ejector jet nozzle to the boiler supplying the 
umbrella jet nozzle. 

MERRIAM E. JOHNSON. 


