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Matter enclosed in heavy brackets [] appears in the 
original patent but forms no part of this reissue speci? 
cation; matter printed in italics indicates the additions 
made by reissue. 

This invention relates generally to an improved heater 
and separator for use in liquid fuel systems. More partic 
ularly, it is related to improved ‘apparatus for heating 
diesel fuel and separating foreign substances, primarily 
water, therefrom while installed in the fuel system of 
diesel engines. 
The e?icient operation of diesel engines during ex 

tremely cold weather has been severely hampered because 
of the tendency of the fuel to become more viscous and 
because of the presence of water in the fuel, freezing of 
the water results in blocked fuel lines and plugged ?lters. 
As ‘a result of the increased viscosity of the fuel, more 
power is required to drive the fuel pump and higher in 
jection pressures are required. If the gelation becomes 
extreme, the engine may stop functioning altogether or 
at least miss badly. 
The presence of Water in the fuel not only presents 

problems during cold weather; it may cause the fuel in 
jectors to be damaged to the extent that they must be 
replaced. The frequency of replacement depends upon 
the moisture content of the fuel. Many factors contribute 
moisture to the fuel, for example, condensation within 
the fuel tanks in areas of high humidity and if the main 
supply tanks of fuel dealers are not carefully drained, wa 
ter may be pumped from them directly into the engine 
tanks. If sufficient water reaches the engine, it will not 
function. 
Many attempts have been made to solve or at least 

minimize the foregoing problems. Naturally, much has 
been done toward improving the fuel and the method of 
handling it to reduce its gelling temperature and to 
eliminate insofar as possible the presence of water there 
in. Chemical fuel additives manufactured by many com 
panies are available. These chemicals are added to the 
fuel to alleviate the gelation of the fuel during cold 
weather. Also, many types of apparatus for use as fuel 
heaters have been constructed with various degrees of 
success. One such heater involved the immersion of elec 
trical heating elements in the fuel tanks. Another heater 
passed the exhaust manifold directly through the fuel 
tanks. Neither of these was particularly successful. In 
the Arctic, heavy insulation has been wrapped around the 
tanks and engines so that the engine heat was utilized to 
some extent. The insulation prevented the cold air from 
directly contacting the tanks and aided in retaining the 
engine heat. 

Almost without exception, fuel systems are now 
equipped with ?lters. The ?lters are designed to remove 
Water and other foreign matter from the fuel. During 
cold weather, the water thus removed, freezes in the ?lter. 
This eventually results in a complete stoppage of the 
fuel ?ow to the engine. Even in warm weather, the filter 
will have to be changed frequently where the moisture 
content of the fuel is high. 
One object of this invention is to provide improved 

apparatus adapted to be installed in the fuel system and 
to provide suf?cient heat to the fuel passing therethrough 
to prevent gelation and assure maximum engine efficiency 
even in extremely cold weather. 
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2 
Another object of this invention is to provide improved 

apparatus adapted to be installed in the fuel system and 
to separate moisture and other foreign materials from the 
fuel passing therethrough. 
A further object of this invention is to provide im 

proved apparatus adapted to be installed in the fuel sys 
tem that will provide sufficient heat to the fuel to prevent 
gelation and to separate moisture and other foreign ma 
terials from the fuel passing therethrough. 
A still further object of the invention is to provide im 

proved apparatus adapted to be installed in the fuel sys 
tem that utilizes a portion of the heat from the engine 
exhaust gases to increase the temperature of the fuel 
passing therethrough. 

Still another object of this invention is to provide im 
proved apparatus adapted to be installed in the fuel sys 
tem that utilizes a portion of the heat from the engine 
exhaust gases to increase the temperature of the fuel and 
utilizes a series of battles arranged therein to separate 
water and other foreign material from the fuel passing 
therethrough. 

Generally, this invention includes a hollow tube-like 
member connected with an exhaust de?ector or scoop 
mounted in the exhaust pipe or manifold of the engine, a 
second hollow member surrounding the tube-like mem 
ber and joined at each end with the tube-like member 
thus forming an annulus therebetween, a pair of fuel inlets 
and a fuel outlet mounted on the top of said second 
hollow member, a drain valve mounted on the bottom of 
said second hollow member, means connecting said inlets 
with a fuel supply, and means connecting said outlet 
with the engine. 

Other, further, and additional objects and advantages 
of the invention will become more apparent as the fol 
lowing description is read in conjunction with the accom 
panying drawing wherein like reference characters denote 
like parts in all views and wherein: 

FIG. 1 is a schematic view of a diesel engine‘s fuel 
and exhaust system incorporating apparatus constructed 
in accordance with the invention; 

FIG. 2 is an enlarged view, partly in cross-sectional 
of the fuel heater and separator constructed in accord 
ance with the invention; 
FIG. 3 is an end view of FIG. 2 taken along the line 

line 3—3 of FIG. 2; 
FIG. 4 is a sectional view of the heater of FIG. 2 taken 

along the line 4-—4 of FIG. 2; 
FIG. 5 is an enlarged view of the exhaust diverter or 

scoop ‘mounted in the exhaust pipe or manifold of the 
engine. 

Referring to the drawing, and to FIG. 1 in particular, 
shown therein is an engine 10 connected by return fuel 
lines 16 and 18 to the fuel tanks 12 and 14. The heater 
and separator 20 is connected with the fuel tanks 12 and 
14 by the fuel supply lines 22 and 24. Also connected 
with the heater and separator 20 is the fuel outlet pipe 
26 which is connected at its opposite end with the fuel 
pump 28. Pipe 30 connects the pump 28 with the fuel 
?lter 32 and pipe 34 connects the ?lter 32 with the engine 
10. The exhaust manifold or pipe 36 is connected at 
one end with the engine and is open to the atmosphere 
at the other. 
A scoop or exhaust diverter 38 is mounted so that it 

extends into the exhaust pipe 36. As can be more 
clearly seen in FIG. 5, the scoop 38 is arranged so that 
only a portion of the exhaust is diverted from the pipe 
36. Connected with the scoop 38 is a pipe 40 which 
carries the exhaust to the heater and separator 20. It 
should be pointed out that the pipe 40 will be of a size 
and length required to reach from the pipe 36 to the 
separator and heater 20 even though they may be some 
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what remote from each other. Also, it may be ?exible 
or include a section of ?exible exhaust hose if desired 
or required. 
FIGS. 2, 3 and 4 illustrate the construction of the 

heat exchanger and separator 20 in detail. It includes an 
end plate 41 through which the pipe 40 extends. Prac 
tically, the pipe 40 will be joined with a short nipple or 
threaded collar (not shown) which is welded to the end 
plate 41. An outer hollow member or shell 43 is joined 
at one end to the plate 41 and at the other end with the 
ported plate 56. Within the shell 43 is an inner hollow 
member 42. One end of the member 42 is joined to 
the plate 41 and the other to the ported plate 56. As 
shown, both the members 42 and 43 are cylindrical, but 
such a shape is not essential to the operation of the 
invention. 
The arrangement of the member 42 with respect to the 

member 43 is such that a ?uid-tight annular chamber is 
formed therebetween. The ends of the chamber are 
closed by the plates 41 and 56. As illustrated in FIG. 
2, the interior of the hollow member 42 is in communica 
tion with the exhaust manifold 36 through the pipe 40. 
The ports are placed in the member 56 so that exhaust 
gases entering the interior of the hollow member 42 can 
escape therethrough to the atmosphere. 

Fuel inlets 21 and 23 are located on the upper portion 
of the exchanger 20 and near either end thereof. Fuel 
outlet 25 is centrally located on the upper portion of the 
exchanger 20. The fuel inlets 21 and 23 and the fuel 
outlet 25 are in ?uid communication with the annular 
chamber formed between the members 42 and 43. Fuel 
supply lines 22 and 24 connect with fuel inlets 21 and 23, 
respectively. Fuel outlet 25 is connected to the fuel 
outlet pipe 26. 
A drain connection 58 is centrally located on the bot 

tom portion of the exchanger 20 and is in communication 
with the annular chamber. Connected with the drain 
connection 58 is a valve 60. 
A series of ba?ies extend between the members 42 and 

43. A vertical ba?le 44 is positioned vertically and ex 
tends longitudinally just below the fuel outlet 25. Cir 
cumferential baf?es 46 and 54 are positioned ‘between the 
fuel inlets 21 and 23, respectively. They extend partially 
around the circumference of the member 42, terminating 
just below the lower side of horizontal baf?e plates 48. 
Two baf?e plates 48 are provided with one being located 
on either side of the member 42 and extending longitu 
dinally therewith. It is important to note that the ba?les 
48 terminate before reaching the ba?les 46 and 54 so that 
a small gap or opening is left between the ba?les. 

Short circumferential ba?le plates 50 and 52 are located 
adjacent the ends of the vertical baffle 44. They extend 
around the circumference of the member 42 and ter 
minate before reaching the horizontal baf?e plates 48, 
thus leaving a small gap therebetween. 

With the engine 10 in operation, exhaust gases pass 
through the manifold or pipe 36 to the atmosphere. A 
portion of the exhaust gas is diverted by the scoop 38 
mounted in the pipe 36. The gas thus diverted passes 
through the suitable connecting pipe 40 into the interior 
of the hollow member 42. Due to the restriction offered 
by the ported plate 56, the velocity of the gas passing 
through the exchanger 20 is substantially reduced, thus 
allowing more time for heat transfer from the hot gas 
to the exchanger 20 to take place. 

Simultaneously, fuel is being circulated from the tanks 
12 and 14, through the supply lines 22 and 24 into the 
exchanger and separator 20. The fuel leaves the ex 
changer 20 through the outlet pipe 26, passes through 
the fuel pump 28, and the pipe 30 to the ?lter 32. In 
the ?lter 32, a ?nal attempt is made to separate moisture 
and other foreign matter from the fuel before it enters 
the engine 10. After passing through the ?lter 32, the 
fuel ?ows through pipe 34 to the engine 10. 

Diesel systems are equipped with a series of injectors 
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(not shown) through which the fuel must pass to enter 
the cylinders of the engine. The passages in the in 
jectors are rather small and foreign matter such as water 
can cause serious erosion therein or otherwise foul them 
so that they must be replaced. Excess fuel passing by 
the injectors returns to the fuel tanks 12 and 14 through 
return fuel lines 16 and 18, respectively. 
As the fuel enters the exchanger 20, it passes down 

wardly therein, then upwardly through the gap between 
circumferential baffles 46, 54 and the ends of the horizon 
tal bat?es 48. The fuel must then pass through the gap 
between the short circumferential baf?es 50, 52 and the 
top of the horizontal baffles 48. From this point the fuel 
?ows upwardly along both sides of the vertical ba??e 44 
into the fuel outlet 22 and thence into the outlet pipe 26. 

Periodically, the water accumulation in the lower por 
tion of the exchanger 20 is drained by opening the valve 
60 which is in communication with the drain connec 
tion 58. 

It is believed that the theory of the heat transfer in 
the exchanger 20 is readily apparent, thus requiring no 
further explanation. It is believed that separation of 
moisture and other foreign objects from the fuel occurs 
due to several factors. The fuel passing through the ex 
changer and separator 20 is subjected to very extreme 
directional changes, it is passed through rather small 
openings, and a quiet area below ba?les 48 is created in 
which some settling can take place. These e?ects can 
be more readily appreciated realizing that as much as 90 
to 100 pounds of fuel per hour will be passing through 
the exchanger 20. 

It should be apparent that this invention discloses 
simple and economical apparatus that will ef?ciently heat 
the fuel and separate water and other foreign substances 
therefrom. It has been proven that when installed on a 
diesel engine-powered truck, the apparatus of this inven 
tion will enable such vehicle to operate at temperatures 
of minus 40 to 50 degrees Fahrenheit. It also extends 
the life of injectors, fuel pumps, and fuel ?lters. 

The foregoing description is by way of illustration 
only and it should be apparent that many modi?cations 
and changes may be made therein without departing from 
the spirit of the invention or from the scope of the an 
nexed claims. 
What I claim is: 
[1. A heat exchanger and separator for use in a ?uid 

system to remove materials of higher speci?c gravity 
from the ?uid passing through the heat exchanger and 
separator and for heating the ?uid ?owing therethrough, 
said heat exchanger and separator comprising: 

a ?rst tubular member; 
a second tubular member of larger diameter and sur 

rounding said ?rst tubular member and ‘having the 
ends thereof closed, the arrangement being such 
that a chamber is formed between said members; 

means forming a plurality of passageways through one 
end of said second tubular member within the cir 
cumference of said ?rst tubular member; 

means forming a passageway through the other end of 
said second tubular member within the circum 
ference of said ?rst tubular member; 

means forming an opening in the medial portion wall 
of said second tubular member; 

valve means located in said opening, said valve means 
being movable ‘between open and closed positions 
to permit the removal of the higher speci?c gravity 
material from said chamber when in the open posi 
tion and, when in the closed position, to prevent 
?ow through said opening; 

ba?’le means extending between said ?rst and second 
tubular member including: 

a pair of longitudinal bat?e members extending 
along said tubular members on opposite sides 
thereof, 

a ?rst pair of circumferential baffle members ter~ 



26,186 
5 

minating below and spaced apart from the ends 
of said pair of longitudinal baffle members, 

a second pair of circumferential baf?e members 
positioned between said ?rst pair of circumfer 
ential ba?le members and having the ends there 
of spaced apart from said longitudinal baffle 
members, and 

a second longitudinal ba?le member extending 
along said tubular members and between said 
second pair of circumferential baf?‘e members 
and disposed approximately 90° from said pair 
of longitudinal ba?le members; 

a pair of inlet means in communication with the cham 
ber between said tubular members, each of said in 
let means being located between the ends of said 
second tubular member and said ?rst pair of cir 
cumferential ba?le members, said inlet means being 
arranged to permit the entrance of ?uid into said 
chamber; and 

outlet means in communication with the chamber be 
tween said tubular members, said outlet means be 
ing located over said second longitudinal ba?le mem~ 
ber and between said second pair of circumferential 
ba?le members] 

[2. A heat exchanger and separator for use in a ?uid 
system to remove materials of higher speci?c gravity from 
the ?uid ?owing through the heat exchanger and sep 
arator and for heating the ?uid ?owing therethrough, said 
heat exchanger and separator comprising: 

an inner hollow member; 
an outer hollow member coaxially arranged with re 

spect to said inner hollow member; 
an end plate attached to both of said members and 

having an opening therethrough in communication 
with the interior of said inner hollow member; 

a ported end plate attached to both of said members 
and having a plurality of ports therethrough in com 
munication with the interior of said inner hollow 
member, the arrangement of said end plates and hol 
low members being such that a chamber is formed 
thereby; 

a pair of inlet means in communication with said cham 
ber, each inlet being disposed relatively near one 
of said end plates and arranged to permit the en 
trance of ?uid into said chamber; 

outlet means in communication with said chamber dis 
posed between said inlet means and substantially 
aligned therewith; 

a ?rst pair of spaced-apart ba?ie members extending 
between a portion of said inner and outer hollow 
members between said inlet means and on either side 
of said outlet means; 

a pair of longitudinal baf?e members extending be 
tween said inner and outer hollow members on op 
posed sides of said ‘hollow members and having 
each of the ends of said longitudinal \ba?le members 
spaced apart from said spaced-apart baf?e mem 
bers; 

means forming an opening extending through the wall 
of said outer hollow member disposed on the op 
posite side thereof with respect to said outlet and inlet 
means; and 

valve means operably disposed in said opening, said 
valve means being movable between open and closed 
positions to permit the removal of the higher spe 
ci?c gravity material from said chamber, when in 
the open position and, when in the closed position, 
to prevent ?ow through said opening] 

[3. The heat exchanger and separator of claim 2 and 
also including: 

a. second pair of spaced-apart ba?‘le members extend 
ing between said hollow members, said second pair 
of spaced-apart baffle members ‘being disposed be 
tween said ?rst pair of spaced-apart baffle members 
and on either side of said outlet means and having 
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6 
the ends thereof spaced apart from said pair of lon 
gitudinal ba?le members; and 

a second longitudinal baffle member extending between 
said inner and outer hollow members and said sec 
ond pair of spaced-apart ba?le members and dis 
posed approximately 90° from said ?rst pair of longi 
tudinal ba-?le members and on the opposite side of 
said hollow members relative to said opening] 

[4. A heat exchanger and separator for use in a ?uid 
system to remove materials of ‘higher speci?c gravity from 
the ?uid passing through the heat exchanger and sep 
arator and for heating the ?uid ?owing therethrough, said 
heat exchanger and separator comprising: 

an inner hollow member through which a heating medi 

an outer hollow member coaxially arranged with re 
spect to said inner hollow member; 

an end plate attached to both of said members and 
having an opening extending therethrough, said open 
ing being in communication with the interior of said 
inner hollow member only; 

an end plate attached to both of said members and 
having a plurality of ports extending therethrough, 
said ports being in communication with the interior 
of said inner hollow member only; 

said inner and outer hollow members and said end 
plates being arranged to form a chamber de?ned 
‘by said inner and outer hollow members and said 
end plates; 

means forming an opening extending through the me 
dial portion of said outer hollow member into said 
chamber; 

valve means located in said opening, said valve means 
being movable between open and closed positions, 
and, when in the open position, arranged to permit 
the withdrawal of the higher speci?c gravity material 
from said chamber, and, when in the closed position, 
to prevent ?ow through said opening; 

baflie means extending between said inner and outer 
hollow members, said baf?e means including: 

a pair of longitudinal ba?ie members extending 
along and on opposite sides of said hollow mem 
bers, 

a ?rst pair of circumferential baffle members ter 
minating below and spaced apart from the ends 
of said longitudinal ba?le members, 

a second pair of circumferential baf?e members 
positioned between said ?rst pair of circum 
ferential ba?ie members, the ends of said sec 
ond pair of circumferential members being 
spaced apart from said longitudinal ba?ie mem 
bers, and 

a second longitudinal baf?e member extending be 
tween said second pair of circumferential baille 
members, said second longitudinal ba?ie mem 
ber being disposed approximately ninety (90°) 
degrees from said pair of longitudinal ba?le 
members and on the opposite side of said outer 
hollow member relative to said opening; and, 

inlet means in communication with the chamber to 
permit the ?ow of ?uid into said chamber; and 

outlet means in communication with said chamber, 
the arrangement of said inlet and outlet means being 
such that ?uid entering through said inlet means 
must pass through said ba?le means before reach 
ing said outlet means] 

5. A heat exchanger and separator for use in a ?uid 
system to remove materials of higher specific gravity from 
the fluid passing through the heat exchanger and separator 
and for heating the ?uid ?owing therethrongh, said heat 
exchanger and separator comprising: 

a ?rst elongated tubular member having two ends; 
a second elongated, two-ended tubular member of 

larger diameter than said ?rst tubular member con 
centrically surrounding said first tubular member and 
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having the opposite ends thereof closed, said ?rst 
and second tubular members having an annular 
chamber formed therebetween; 

means forming a plurality of passageways through one 
end of said second tubular member within the cir 
cumference of said ?rst tubular member, said pas 
sageways communicating with the interior of said 
?rst tubular member; 

means forming a passageway through the other end of 
said second tubular member within the circumference 
of said ?rst tubular member, said passageway com 
municating with the interior of said ?rst tubular 
member; 

means forming a material discharge opening in said 
second tubular member in a medial portion of said 
second tubular member between the opposite ends 
thereof, said material discharge opening communicat— 
ing with said annular chamber; 

valve means located in said material discharge opening 
forming means, said valve means being movable be 
tween opened and closed positions to permit the re 
moval of higher speci?c gravity material from said 
annular chamber when in the open position and, 
when in the closed position, to prevent flow through 
said material discharge opening forming means from 
said annular chamber; 

ba?le means positioned in said annular chamber be 
tween said concentric ?rst and second tubular mem 
bers, said ba?‘le means including: 

a pair of elongated ba?le members in said annular 
chamber and extending parallel to the longitu 
dinal axes of said concentric ?rst and‘ second 
elongated tubular members, said elongated ba?‘le 
members being disposed on opposite sides of a 
plane passing through the common longitudinal 
axes of the concentric elongated ?rst and second 
tubular members and through said material dis 
charge opening, and said elongated baffle mem 
bers each having a pair of opposite ends spaced 
from the closed ends of said second tubular 
member; 

a ?rst pair of spaced transverse ba?‘le members 
in said annular chamber extending in a circum 
ferential direction around said ?rst tubular 
member for less than the entire circumference 
thereof, said transverse baf?e members being 
positioned between the opposite ends of said 
elongated baffle members and the closed opposite 
ends of said second elongated tubular member, 
said transverse ba?‘le members each having two 
opposed ends positioned on the same side of 
the respective elongated ba?‘le members as said 
material discharge opening; 

a second pair of spaced transverse ba?‘le members 
positioned between, and spaced from, said ?rst 
pair of transverse baffle members, said transverse 
baffle members in said second pair each extend 
ing in a circumferential direction around said 
?rst tubular member less than the entire cir 
cumference thereof, and each having a pair of 
opposite ends located on the opposite side of 
said elongated baffle members from said ma 
terial discharge opening with each end of each 
of the transverse ba?le members in said second 
pair being spaced from the nearest of said elon 
gated ba?‘le members to permit ?uid ?ow there 
between; 

an additional elongated ba?‘le member extending 
parallel to the longitudinal axes of said elon 
gated ?rst and second tubular members and dis 
posed between said second pair of transverse 
ba?‘le members and approximately midway be 
tween, and substantially parallel to, said ?rst 
mentioned pair of elongated ba?‘le members on 
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the opposite sides of said ?rst mentioned pair 
of elongated ba?'le members from said material 
discharge opening; 

a pair of spaced ?uid inlet means each forming a 
?uid inlet opening extending through said sec 
ond tubular member with said ?uid inlet open 
ings communicating with the annular chamber 
between said tubular members, each of said ?uid 
inlet means being located between one of the 
closed ends of said second tubular member and 
one of said transverse baf?es in said ?rst pair 
of transverse ba?’les with the two ?uid inlet 
means located relatively near the opposite ends 
of said second tubular member to permit the 
entrance of ?uid into said annular chamber; and 

?uid outlet means forming a ?uid outlet opening 
extending through said second tubular member 
tubular member and communicating with said 
annular chamber, said outlet means being lo 
cated adjacent said additional elongated baffle 
member and between said second pair of trans 
verse ba?ie members. 

6. A heat exchanger and separator for use in a ?uid 
system to remove materials of higher speci?c gravity 
from the ?uid ?owing through the heat exchanger and 
separator, and for heating the ?uids ?owing therethrough, 
said heat exchanger and separator comprising.‘ 

an elongated, inner hollow member having opposed 
?rst and second ends; 

an elongated, outer hollow member coaxially surround 
ing said inner hollow member and also having op 
posed ?rst and second ends; 

a ?rst end plate attached to adjacent ends of the inner 
and outer hollow members to form a closure of said 
inner and outer hollow members, said ?rst end plate 
having an opening therethrough in communication 
with the interior of said inner hollow member; 

a ported second end plate attached to the adjacent 
second ends of said inner and outer hollow members 
and having a plurality of ports therethrough in com 
munication with the interior of said inner hollow 
member, the arrangement of said end plates and 
inner and outer hollow members being such that an 
annular chamber is formed therebetween; 

a pair of ?uid inlet means ‘each de?ning a ?uid inlet 
opening through said outer hollow member into said 
annular chamber, said pair of inlet means being 
spaced from each other axially along said outer hol 
low member and positioned on the opposite end por 
tions of said outer hollow member for admitting 
?uid into said annular chamber; 

?uid outlet means de?ning a ?uid outlet opening 
through said outer hollow member into said annular 
chamber, said ?uid outlet means being disposed be 
tween, and in generally coplanar alignment with said 
pair of ?uid inlet means; 

a pair of spaced, longitudinal ba?‘le members extending 
parallel to the coincident axes of said inner and 
outer hollow members in the annular chamber be 
tween said inner and outer hollow members, said 
longitudinal ba?le members each having a pair 0]‘ 
ends and each being positioned generally between 
said pair of fluid inlet means and disposed on oppo 
site sides of a plane extending through the coincident 
axes of said inner and outer hollow members and 
through said pair of ?uid inlet means and said fluid 
outlet means; 

a pair of spaced, transverse ba?le members in said an 
nular chamber extending circumferentially a portion 
of the way around said inner hollow member and 
each lying in a plane extending substantially normal 
with respect to the coincident axes of said inner and 
outer hollow members, said spaced, transverse ba?‘lc 
members being positioned in said annular chamber 
between said pair of ?uid inlet means and on oppo 
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site sides of said ?uid outlet means, the transverse 
ba?‘le members each being axially spaced from an 
end of each of said longitudinal ba?‘le members, 

means forming a ?uid discharge opening extending 

10 
outer hollow members and less than the entire 
length of either of said inner and outer hollow 
members, said longitudinally extending bal?e 
members being spaced on opposite sides of a 

through said outer hollow member into communica~ 5 plane passing through the coincident axes of 
tion with said annular chamber and disposed on the said inner and outer hollow members and 
opposite side of said outer hollow member from said through said ?uid discharge opening; 
?uid outlet and ?uid inlet means; and a ?rst pair of spaced, transverse ba?‘le members 

valve means operably disposed in said ?uid discharge in said annular chamber and extending in a cir 
opening forming means, said valve means being 10 cumjerential direction around said inner hollow 
moveable between opened and closed positions to member for less than the entire circumference 
permit the removal of the higher speci?c gravity of said inner hollow member, each transverse 
material from said annular chamber when in the ba?i'e member in said ?rst pair having a pair 
open position, and, when in a closed position to pre- of ends with said ends of the transverse ba?‘t'es 
vent ?ow through said ?uid discharge opening. 15 each being disposed on the same side of the 

7. The heat exchanger and separator claimed in claim nearest longitudinal ba?’le as said ?uid discharge 
6 and further characterized to include.‘ opening, and each of said transverse ba?le mem 

a second pair of spaced, transverse ba?le members posi- bers being spaced axially from the adjacent 
tioned between said ?rst and second hollow mem- ends of both of the two longitudinally extend 
bers in said annular chamber and extending circum- 2O ing ba?les so that each of said transverse baf 
ferentially a portion of the way around said inner ?es is disposed between the longitudinally ex 
hollow member, said second pair of spaced, trans- tending ba?‘les and one of said end plates; 
verse ba?le members being disposed between said a second pair of spaced, transverse ba?‘le mem 
?l'sl‘ meml'oned Pair of SWIG-ed, Iran-WWW ballle bers positioned between said ?rst pair of said 
members and 0'1 the OPPOSI'IE Side-9 0f Said ?uid Olif- 25 transverse ba?‘le members in said annular cham 
lel mean-Y and each having end-Y spaced from Said ber and extending in a circumferential direction 
longitudinal hallqe member-5' in the dire?lio? of said around said inner hollow member for less than 
Outlet means; and the entire circumference of said inner hollow 

an addih'onal longitudinal ‘ba?qe member in said all‘ member, each transverse ba?‘le member in said 
nular chamber extending parallel to the coincident 30 second pair of transverse ba?ie members hay 
111638 0i said inner and Outer hollow members and ing a pair of ends spaced circumferential/y from 
between the spaced, transverse ba?le members in said each of said longitudinally extending baffle 
Second Pail‘ of spaced. transverse balhe member-Y, members on the opposite side of said longitu 
Said additional longitudinal ha?h? member b61718 dl's- dinally extending ba?le members from said ?uid 
Posed approximately 90° from each of mid ?rst 35 discharge opening and from the ends of the 
mentioned longitudinal ba?le members and on the transverse bn?‘le members in said ?rst pair of 
opposite side of said outer hollow member from said transverse ba?le members; and 
?uid discharge Openhlg- an additional longitudinally extending baffle mem~ 

8- A heal‘ exchanger and “P11111107 for use in £1 ?uid ber shorter than said ?rst mentioned elongated 
system to remove materials of higher speci?c gravity from 40 longitudinally extending ba?qe members 1703,‘. 
{he ?uid Passing Yhmllgh ihe heat exchanger and 391mm‘ tioned in. said annular chamber and extending 
10" and for healing the ?uid ?owing Yherethrough, said substantially parallel to the coincident axes of 
heat exchanger and Separator Comprising! said inner and outer hollow members and ex 

an elongated, inner hollow member having opposite [ending between said second pair of tram-verse 
ends and through which a heating medium may ?aw; 45 ba?‘le members, said additional longitudinally 

an elongated, outer hollow member having opposite extending baffle member being disposed approx; 
ends and coaxially surrounding said inner hollow immely 90° from said ?rst mentioned pair of 
"leather; elongated, longitudinally extending spaced baf 

a first 9114 Plate attached to adjacent end-5' 0)‘ mid ?e members and on the opposite side of said 
inner and outer hollow members and having an open- 50 Outer hollow member from said ?uid discharge 
ing extending therethrough and communicating with Opening; 
the interior of said inner hollow member only; ?uid inlet means forming a ?uid inlet opening in said 

a second end Plate afla?‘hfd t0 lhe other two adlacem outer hollow member on the opposite side thereof 
ends of said inner and outer hollow members and from said ?uid discharge Opening, said ?uid inlet 
having a Phlmlil‘y 0]‘ P0"! extendl'llg therahl'ought 55 opening communicating with said annular chamber 
said ports communicating with the interior of said [0 permit the ?ow 0] ?uid {"10 said annulm- Chum. 
inner hollow member only, said inner and outer her; and 
hOllOW members and ?ll" and Second end PM!" fluid outlet means forming an outlet opening in said 
de?ning “'1 annular Chamber lherebelween; outer hollow member on the opposite side thereof 

mm"! forming 6‘! ?uid discharge Opening extending 60 from said ?uid discharge opening, said ?uid outlet 
lhmllgh a medial Pom-O" of said Outer hollow "19m" opening being in communication with said annular 
bet‘, with Said ?uid discharge Opening Comhmhicaling chamber, the arrangement of said ?uid inlet and ?uid 
with Said annular Chamber; outlet means being such that ?uid entering through 

Valve mean-3‘ located in said ?uid discharge Opemhg said ?uid inlet means must pass through said ba?‘le 
forming "1mm and being moveahh? hem/9e" 0P9" 65 means before reaching said ?uid outlet means. 

and Closed POSIIU‘OHS {0 permit S€l€CliV€ withdrawal 9_ A heat exchanger and sepay'afor for use in a 0]‘ fluid with relatively high Speci?c gravity from said system to remove materials of high speci?c gravity from 

annular Chamber Through said ?uid discharge Open- the ?uid ?owing therethrough, said heat exchanger and 
ing! separator comprising: 

ba?ie means extending between said inner and outer 70 an inner, elongated hollow member having a pair of 
hollow members in said annular chamber, said ba?le Opposite ends; 
means including.‘ an outer, elongated hollow member coaxially surround 

a pair of elongated, longitudinally extending, ing said inner hollow member and having a pair of 
spaced ba?le members extending substantially opposite ends; 
parallel to the coincident axes of said inner and 75 a ?rst end plate attached to two adjacent ends of both 
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said hollow members and having an opening there 
through in communication with the interior of said 
inner hollow member; 

a ported second end plate attached to the remaining 
two adjacent ends of both of said hollow members 
and having at least one port therethrough in com 
munication with the interior of said inner hollow 
member, the arrangement of said end plates and in 
ner and outer hollow members being such that an 
annular chamber is formed therebetween,‘ 

?uid inlet means forming a ?uid inlet opening through 
said outer hollow member with said opening corn 
municating with said annular chamber, said ?uid 
inlet means being located adjacent one of said end 
plates for permitting ?uid to enter said annular cham 
ber through said outer hollow member; 

?uid outlet means forming a fluid outlet opening 
through said outer hollow member in communica 
tion with said annular chamber, said ?uid outlet 
means being substantially axially aligned along said 
elongated outer hollow member with said ?uid inlet 
means for conveying ?uid out of said annular cham 
ber; 

a pair of elongated ba?‘le members extending longitudi 
nally in said annular chamber and substantially par 
allel to the coincident axes of said inner and outer 
hollow members, said elongated ba?le members each 
being secured at one edge to said inner hollow mem 
ber with said elongated ba?‘ie members being dis 
posed on opposite sides of the inner hollow member, 
on opposite sides of said ?uid inlet and said ?uid 
outlet means, and between the inner and outer hol 
low members; 

a transverse ba?'le member positioned in a plane ex 
tending substantially normal to the coincident axes of 
said hollow members and positioned in said annular 
chamber between said hollow members and between 
one end of each of said elongated ba?le members 
and said ?uid inlet means, said transverse baf?e 
member extending circumferentially a portion of the 
way around that portion of the annular chamber into 
which ?uid enters and leaves by said ?uid inlet and 
?uid inlet and ?uid outlet means, and terminating on 
the opposite side of said pair of elongated ba?'ie 
members from said ?uid inlet and ?uid outlet means; 

means forming a ?uid discharge opening in a medial 
portion of said outer hollow member and on the op 
posite side thereof from said ?uid inlet and outlet 
means; and 
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12 
valve means located in said ?uid discharge opening 

forming means, said valve means being movable be 
tween opened and closed positions to permit the re 
moval of higher speci?c gravity material from said 
annular chamber when in the open position and, 
when in a closed position, to prevent ?ow through 
said ?uid discharge opening. 

10. The heat exchanger and separator of claim 9 and 
further characterized to include an additional transverse 
baffle member disposed in the annular chamber between 
said hollow members and between said ?rst mentioned 
transverse ba?‘le member and said ?uid outlet means, said 
additional transverse ba?‘le member extending circumfer 
entially a portion of the way around said annular cham 
ber and having ends spaced from said pair of elongated 
ba?ie members to permit ?uid ?ow therebetween. 

11. The heat exchanger and separator of claim 10 and 
further characterized to include an additional elongated, 
longitudinally extending ba?‘le member extending between 
said additional transverse ba?‘le member and said ?uid 
outlet means within said annular chamber, said addi_ 
tional elongated, longitudinally extending ba?le member 
being disposed approximately 90° from each of said pair 
of longitudinal baf?e members and aligned with said ?uid 
outlet means. 
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