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This invention relates to the conditioning of 
oil and the like, and more in particular to a 
system for removing foreign materials from oil 
such, for example as oils which are used in trans 
formers, refrigerators, turbines, and engines. 
This invention also relates particularly to a va 
porizer for removing volatile substances from oil 
or the like. , 
An object of this invention is to provide an 

improved ‘system for reconditioning oil wherein 
the disadvantages of the prior art systems are 
avoided, and wherein extremely efficient opera 
tion is obtained. Afurther object is to provide 
an e?icient and dependable arrangement for re 
moving volatile substances from a liquid such as 
oil. A further object is to provide for the effi 
cient heating of a liquid such as oil as it passes 
in a thin stream through'the heating zone. A 
further object is to carry out the above with 
absolute safety and yet with assurance that 
thorough treatment is obtained. A further ob 
object is to provideapparatus for carrying out 
the above which is light in weight, sturdy and 
compact in construction, e?icient and depend 
able in operation, and inexpensive to manufac 
ture, operate and maintain. These and other 
objects will be in part obvious and in part 
pointed out below. = - ‘ 

The invention accordingly consists in the fea 
tures of construction, combinations of elements, 
arrangements of parts and in the'several steps 
and relation and order of each of the same 
to one or more of the others, all as will be 
illustratively described herein, and the scope of 
the application of which will be indicated in 
the following claims.= 
In the drawings: 
Figure 1 is a schematic view showing an oil 

conditioning system incorporating the present 
invention; 
Figure 2 is a side elevation with parts in 

section of a vaporizer unit which is part of the 
system of Figure 1;, ‘ 
Figure 3 is a perspective view of one of the 

trays of the unit of Figure 2; and, 
Figure 4 is a vertical section showing certain 

of the structure of the tray; of Figure 3. 
In many different types of apparatus, oilis 

used under circumstances wherein‘ purity is im 
portant, but where the oil is subjected to contam 
ination by liquids, gases or solid particles. j For 
example, oil is used as an electric insulator in 
transformers, circuit breakers, and cables, and it 
‘is quite important that the moisture content be 
kept at an extremely low value so that‘ the de 
sirable dielectric properties of the oil are main- 1 
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2 
tained; and this oil may become contaminated 
with dirt, or where electric sparks occur the oil. 
may partially burn to form carbon particles and. 
this may interfere with the dielectric propertiei: 
of the oil and with ability of the oil to circulate ,. 
Similarly, in refrigeration systems it is important 
that the oil be kept free of water vapor and other; 
contamination such as dirt particles. The lun 
bricating oil in internal combustion engines is 
apt to become diluted with the fuel and it may 
become contaminated with dirt and carbon par 
ticles. The removal of contamination so as to 
insure the desired purity of these oils is referred. 
to as “reconditioning” of oil; and it is an object 
of the present invention to provide an improved 
system for reconditioning these and similar oils 
or like liquids. 
In accordance with the present invention a, 

unitary system is provided which includes a ?lter 
unit for ?rst removing the solid particles from 
the oil and a vaporizer unit within which the oil 
is heated so as to drive off vapors and gases. 
The‘ oil is pumped through the ?lter unit and it 
then flows in a controlled manner into the vapor 
izer unit where it ?ows in thin streams or layers 
down a. plurality of serially related trays, and the _ 
trays are heatedso that the temperature ofv the 
oil is gradually raised. The oil passes from the 
vaporizing unit in heat-exchange relationship 
with the oil passing to the vaporizer unit so that 
a relatively low temperature supply of pure oil 
is provided. 
Referring particularly to Figure 1 of the draw 

ings wherein one embodiment of the invention 
is shown schematically, the oil to be conditioned 
is drawn in (see the lower right-hand portion 
of ?gure) through a pipe 2 by a rotary pump 
4. Pump 4 delivers the oil’through a pipe 5 
having normally open valve 1 therein to a ?lter 
unit 6 of a known type. Within the ?lter unit 
the oil is subjected to a thorough ?ltering action 
so as to remove all insoluble materials and par 
ticles and the oil then passes from the ?lter unit 
through a pipe 8. Pipe 8 has a normally opened 
valve 9 therein and the oil ?ows from pipe 9 
through a pipe II, a heat exchanger iii, a float 
.controlled valve I2 and a pipe [3 to the preheater 
section, 14 of a vaporizer l6. Vaporizer it has a 
tank l5 at the bottom of which the preheater 
vsection is formed by a dished or downwardly 
concave wall 28. While within the preheater 
section the oil is preheated‘ by an electric heater 
unit 18] and it then passes through a pair of 
aligned pipes 20 to a vertical pipe 22 and thence 

‘ upwardly to a header 24. ~ 

The preheated oil passes from a header 24 
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through twelve distribution pipes 25 (only three 
of which appear in the schematic showing of 
Figure 1) into the uppermost of a set of vaporiz 
ing trays 26 which are represented schematically 
and which will be described in detail below. The 
oil ?ows in a thin layer or sheet form from one 
tray to the next beneath it, and at the bottom 
of the lowest tray it falls onto a. sump 29 formed 
by the dished wall 28 which separates the pre 
heater section [4 from the main portion of the 
vaporizer tank 15. While ?owing down the trays 
the oil is heated by the heat from a set of strip 
heaters 30 ?xed to the outer wall of the vaporizer 
tank. Thus, the ?ltered oil is subjected to a 
gradual heating while ?owing in ‘a thin sheet 
form so as to drive off all volatile liquids such 
as hydrocarbons and water as well as gases such 
as air which are contained in the oil, and .pure 
oil collects in sump 29. 
At the top of the vaporizer tank there is a. 

?nned pipe 32 through which the gases and 
vapors pass and are cooled and they then pass 
downwardly to a tank 34; and, during this pas 
sage the vapors are recondensed as liquids which 
collect in this tank. The uncondensed vapors 
and gases are pumped from the top of tank 34 
through a pipe 35 by a vacuum pump 36 and 
are discharged through a check valve 38. The 
pure oil is withdrawn from sump 29 in the bot 
tom of the vaporizer tank through a discharge 
pipe 40 connected to the center of wall 28 by a 
pump 42. The oil then passes through heat ex 
changer IO in heat-exchange relationship with 
the oil passing to the vaporizer, thus, to heat the 
incoming oil and to cool the conditioned oil; and 
pure oil passes from the heat exchanger through 
a pipe 44. 

It‘ is desirable to maintain a pool of oil in sump 
29 so that oil can be removed as desired by op 
erating the positive discharge pump 42; and, 
therefore valve I2 is so controlled that oil is de 
livered to the vaporizer unit at only the rate 
necessary to maintain the desired level of oil in 
the sump. Accordingly, valve 12 has its ?oat 
43 positioned in a tank 46 which is connected 
at its bottom to oil sump 29 through pipes 48 ‘ 
and 40, and at its top through a pipe 50 to the 
top of the vaporizer tank. Thereforathe oil level 
in tank 46 is the same as that in "sump 29, and 
when the oil level in the ‘sump falls, ?oat 43 is 
lowered so that valve l2‘is moved toward its fully " 
opened position, and when the oil level in the 
sump and the ?oat rise ‘and valve 12 is moved 
toward its fully closed position. 
Pump 4 is of the positive displacement 'type 

‘so that oil is pumped throughthe ?lter unit at 
a constant rate, and when valve l2 restricts the 
?ow the pressure tends t‘o'build up in pipe H. 
However, pipe II is connected to pipe 2 through 
a pipe 52 having a pressure relief valve 54 there 
in, and when the pressure in pipe ll reaches a 
predetermined value valve 54 opens'and oil flows 
through pipe 52 to pipe 2; in this way the oil 
in excess of that which passes through valve l2 
returns to pipe 2 and is recirculated through the 
?lter unit. This arrangement not only gives ac 
curate control upon the supply of oil to the 
vaporizer unit, but it also has the advantage that 
the recirculation of oil through the ?lter unit 
raises still higher the standard of purity of the 
oil. Under some circumstances it is desirable to 
operate the system without the ?lter unit, and 
therefore, the discharge pipe 5 from pump 4 is 
connected to pipe ll through a pipe 58 having a 
normally closed valve 60 therein; and the ?lter " 
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4 
unit is lay-passed by closing valves 1 and 9, and 
by opening valve 60 so that the oil from pump 
4 passes directly to pipe II. 
The details of construction of the vaporizer 

unit are shown in Figures 2, 3 and 4 where the 
parts are numbered to correspond with Figure 
1. Tank I5 is covered by heat insulation 62 and 
the unit’ is mounted on three legs 64. The top 
of tank I5 is closed by a removable cover 56 which 
has a gasket 68 around its periphery and is 
clamped in place by a plurality of bolts 10. There 
are ?ve pairs of the trays with each pair being 
formed by a somewhat irusto-conical tray 12 
which‘ slants downwardly and radially outwardly, 
and a somewhat similar tray 14 which slants 
downwardly and radially inwardly. Referring 
particularly to ‘Figure 3 each tray 12 is formed 
by four segmental tray units or sections 15, each 
of which is formed by .a sloping bottom wall 16 
which slopes away from the center axis, an 
arcuate side wall .18,an‘d ‘two radial side walls 
'80 '(see also Figure '4). Each wall'80 has two 
'springpockets 82 andi84vpositioned respectively 
adjacent the inner and outer peripheries of the 
tray, and eachrof these pockets‘receives the end 
of a spacer spring. the two adjacent mat 
ing pockets82-receive the two ends of'a spacer 
spring 86, and the two adjacent mating pockets 
84 receive the opposite ends of a spacer spring 
88. ‘Concentric-with pockets 82 are holes through 
which extends a bolt‘SO havinga nut"92 thereon, 
andt'he central portion vof each side wall '80 has 
a similar hole therein which receives a bolt 94 
having aynut '96. ‘Thus, as shown in Figure 4 
springs 85.and ‘88 urge the 'tray segments or 
sections apart, but bolts ‘90 :and 94 limit this 
movement. Wall ‘Hi'has onitsupper surface a 
web structure 391 which ‘tends-to spread the oil 
asthe oil ?ows along'the'bottom wall of the 
vtray. ‘Adjacent the center and ends of walls '18 
‘there are oil outlet or drain openings I00 in the 
bottom wall through which-the oil ?ows to the 
tray 14 beneath it. As indicated above in connec 
tion with the discussion of Figureil, oil is supplied 
to the vaporizer unit at the center of the top 
tray 12 through twelve distribution ‘pipes 25. 
Referring now to "Figure "3 wherein the twelve 
tray sections are shown, eachv of the twelve-dis 
tribution-pipes delivers oil to a traysection and 
the oil‘in each section ?ows outwardly-and down 
wardly to its drain opening I00. 
Each of trays 14 (Figure 2) is similar in con 

struction-to trays ‘12 except that‘ the trays 14 
slope toward the center axis; thus, each tray 
'14 is formed by four sections 10! andhasa 
sloping bottom wall I02, anvarcuatelsideewall I04, 
and two radial walls. Adjacent the inner periph 
ery of eac'h‘tray are oil outlet or drain openings 
I08 through which oil ‘flows from the tray. 
The arcuate walls of the tray sections are'of 

thecontour of theinner surface of tank-l5, and 
the lower-most tray rests at itsouter periphery 
upon wall 28 and the other trays are stacked one 
upon another with their'arcuate wallsrcontact 
ing each other. In assembly, nuts 92 and 95 are 
tightened su?iciently to reduce‘ther'overall e?ec 
tive diameter of each of the trays to something 
less-than the inner diameter of tank l5. This 
compresses springs‘ 86 and‘88,'and the construc 
tion is such that the trays are then relatively 
rig'id‘an'd they may be lowered without difficulty 
‘.into tank -l5. After each-tray is properly posi 
tioned,.its nuts-92 _ ‘ I and 96 are loosened so that 

its springs 86 and?Bare no longer restrained and 
they urge the tray sections apart. This in 
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creases the overall effective diameter of the :tray 
so that the arcuate wall.of.each..-1tray section is 
urged tightly against the adjacent portion of the 
inner surface of tank. l5. ~."vl‘hu's,fafter.assembly 
the trays are easily put intoplace andthen are 
held in ?xed relationship within the tankcAs 
indicated above, the contour of the arcuate'vwalls 
of the tray sections is the same as that ofthezjin 
ner surface of tank i5,.and-this'insuresl‘ithat ;a 
good heat-exchange .relationshipiis established 
between the tank wall and each'o'f thetray sec 
tions. Heaters 35] are heldby .clampbars H0 
and bolts Iii tightly against. theJoute'rE'surface 
of tank [5, and therefore, the heat from the 
heaters passes readily to the trays. The trays 
are of cast aluminum and the heat distributes it 
self throughout the entire bottom surface of each 
tray section. Thus, the oil ?owing down the 
trays in thin streams is subjected to an even 
heating effect so that vapors and gases are driven 
from it. 
The vaporizer may be used without the ?lter 

unit when it is unnecessary to remove solid par 
ticles. For example, the vaporizer may be used 
to treat either sour or sweet crude oil for remov 
ing such constituents as hydrogen sulphide, bu 
tane, propane and water, and it may also be 
used for removing sulphur. Tests have indicated 
that the sulphur content may be reduced from 
?ve percent to as low as 1.25 percent. For cer 
tain processes a ?lter unit is connected to pipe 
44 so that the oil or the like is subjected to a 
filtering action after passing through the evap 
orator. 
As many possible embodiments may be made of 

the mechanical features of the above invention 
and as the art herein described might be varied 
in various parts, all without departing from the 
scope of the invention, it is to be understood that 
all matter hereinabove set forth, or shown in the 
accompanying drawings is to be interpreted as 
illustrative and not in a limiting sense. 

I claim: 
1. A vaporizer unit comprising a substantially 

cylindrical tank having a vertical axis and a heat 
conducting side wall, a plurality of trays within 
said tank positioned one above the other and 
having peripheral surfaces which conform to and 
tightly engage the inner surface of said side wall, 
each of said trays comprising a plurality of tray 
sections divided from each other along radial 
planes, and pockets adjacent the ends of the 
dividing walls of said section, a plurality of 
spacer springs in said pockets to urge said sec 
tions away from each other transversely of said 
planes, a plurality of bolts to hold said sections 
together, a pre-heater section in the bottom of 
said tank formed by a concave wall positioned 
directly beneath the lowest tray and spaced up 
wardly from the bottom wall of the tank, a pipe 
assembly extending from said pre-heater sec 
tion to the top of said tank, and having oil dis 
charge means directing oil into the uppermost of 
said trays, and heater means on the outer sur 
face of said side wall to heat the trays. 

2. In a vaporizer unit the combination with 
tank means having a heat-conducting side wall 
of a plurality of trays within said tank positioned 
one above the other, each of said trays compris 
ing a plurality of tray sections divided from each 
other along radial planes, and spring means urg 
ing said sections away from each other trans 
versely of said planes, and heater means on the 
outer surface of said wall to heat the trays. 

3. A vaporizer unit comprising a substantially 
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cylindrical tank having a heat conducting side 
wall, a plurality of trays positioned one above: the 
otherv in said tank having peripheral surfaces 
which conform to and tightly engage the inner 
surface of said side wall, each of said trays'com 
prising a plurality of tray sections separated 
along radial planes and provided with a plurality 
of circumferential ba?ies and radial dividers, a 
pair of well portions along each edge of said tray 
sections, coil springs mounted 'therein'to' urge 
the tray sections away from each other. 

4. \In a vaporizer the combination of a substan 
tially cylindrical tank, a plurality of traysnD 
sitioned one above the other within said tank, 
each of said trays being formed by four substan 
tially identical tray sections held together by a 
plurality of bolts and urged toward a spaced re 
lationship by a plurality of springs acting in co 
operation with said bolts. 

5. A vaporizer unit comprising a substantially 
cylindrical tank having a vertical axis and a heat 
conducting side wall, a plurality of trays Within 
said tank positioned one above the other and 
having peripheral surfaces which conform to and 
tightly engage the inner surface of said side wall, 
each of said trays comprising a plurality of tray 
sections divided from each other along radial 
planes and spring means to urge said sections 
away from each other transversely of said 
planes, and heater means on the outer surface 
of said side wall to heat the trays. 

6. A vaporizer unit as described in claim 5 
wherein at each of said radial planes there are 
two wall portions of the adjacent tray sections 
each of which has a spring pocket therein, and 
wherein a coil spring is positioned with its two 
ends positioned respectively within said pockets 
thereby to provide the spring means urging the 
tray sections away from each other. 

7. A vaporizer unit as described in claim 5 
which includes, a preheater section in the bottom 
of said tank formed by a concave wall positioned 
directly beneath the lowest tray and spaced up 
wardly from the bottom wall of the tank, and a 
pipe assembly extending from said preheater 
section to the top of said tank, and having oil 
discharge means directing oil into the uppermost 
of said trays. 

8. A vaporizer unit as described in claim 5 
wherein said trays are of two types alternately 
positioned with one type having a downwardly 
and radially outwardly slanting bottom wall and 
the other type having a downwardly and radial 
ly inwardly slanting bottom wall, each of said 
trays having an arcuate peripheral wall which is 
a segment of a cylinder. 

9. A vaporizer unit as described in claim 8 
wherein each of said trays is formed by four sub 
stantially identical tray sections held together 
by a plurality of bolts and urged toward a spaced 
relationship by a plurality of springs. 

10. A vaporizer tray having a substantially 
circular periphery and formed by more than two 
substantially identical tray sections each of which 
has two radial side walls with each wall having 
adjacent its ends pockets which receive the ends 
of spacer springs, and means holding said tray 
sections together. 

11. A vaporizer tray having an arcuate periph 
eral wall which is substantially a segment of a 
cylinder, formed by a plurality of substantially 
identical tray sectionseach of which has two 
radial side walls with each Wall having adjacent 
its ends pockets which receive springs which urge 
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said sections toward a spaced relationship :and 
means holding said tray sections together. 

12. A vaporizer tray as described in claim 11 
wherein saidtray sections number four andzhave 
peripheral walls adapted to conform to and tight 
ly engage the side walls of a vaporizer tank. 

ALBERT S. ALIEN. 
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