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because the plates are positioned at an angle other than 
90 to the longitudinal axis of the shell that they have 
greater length than the diameter of the shell. The indi 
vidual plates will be segments of ellipses, the minor 
axes of which ellipses will equal the internal diameter of 
the sheil 1, and the major axes of which will be such 
that the plates will abut the inside of the shell at all 
points along their curved edge. For instance, if the 
angle of the plates to the axis of the shell is a 45° angle, 
the major axis of the elliptic plate will be 1.414 times 
the internal diameter of the cylindrical shell 1. For any 
angle at which it is desired to position the plates, the 
length will be arrived at by multiplying the internal di 
ameter of the shell by the cosecant of the proposed 
angle between the individual plates and the longitudinal 
axis of shell 1. Each plate 6 is pierced with holes 8 
to permit the insertion therethrough of the tubes 
5 of the heat exchanger. The plate is also provided with 
slots 10 to receive supporting strips 9. 

It would be possible to make baffles from two plates 
which were exact semi-ellipses, cut along the major axis 
of the ellipse, but that would permit a certain amount 
of shell fluid to short-circuit and by-pass many of the 
tubes. For that reason the plates 6 carry extension areas 
c, d, e, f, c to direct the shell fluid over the maximum : 
number of tubes and prevent its snaking along the length 
of the heat exchanger close to the axis thereof. This 
provision of plates with extensions c, d, e, f, c is a funda 
mental feature of this invention. Another embodiment 
of this feature will be described in connection with Fig 
ure 5. As respects plates 6, 7 and 25, the extensions 
on the plates protrude beyond the major axis of the 
ellipse by a substantially uniform dimension throughout 
their length, this dimension being not substantially less 
than one-twentieth or more than one-third of the length 
of the minor axis of the ellipse. 

Figure 4, which is a sectional view on line I-I of 
Figure 1, shows the overlapping of the extensions of 
the two plates which constitute a baffle. 

Figure 5 shows an embodiment of my invention which 
differs somewhat from that shown in Figure 3. It in 
volves the use of plates 25 instead of plates 6. In Figure 
5 the individual plates of the baffles are again segments of 
an ellipse, but they differ from plate 6 shown in Figure 3 
in that they have two extensions, c', d, e, f, c' and c', 
g, h, k, c', instead of one such extension as shown in 
Figure 3. Plate 25 having two extensions, must have 
a notch therebetween to permit the companion plates 
of a baffle to fit together. This notch d, c', c', g is of 
a width to permit interlocking of companion plates and 
it extends inwardly from the outside edge of the ex 
tension to the major axis of the ellipse. Plate 25 further 
reduces the tendency of the shell fluid to seek a path 
down the axis of the shell. It also permits strong inter 
locking of the two companion paltes of a baffle. 

Figures 6 and 7 show two related embodiments of 
my invention in which the segments of the ellipse in 
clude a semi-ellipse lying altogether on one side of the 
major axis together with an extension beyond the major 
axis on either one side or both sides of the minor axis. 
The embodiments shown in these two figures have ex 
tensions which are cut along radii of the ellipses, the 
form shown in Figure 6 having an extension along one 
half its length, and the form shown in Figure 7 having 
an extension along each half of its length. In the 
embodiment of my invention shown in Figure 6, the 
plate 28 is a segment on an ellipse. The major axis 
a-a is indicated on the drawing, and so also the minor 
axis b-b, the intersection of the two axes being indicated 
at c. Plate 28 is cut along the major axis a-a from c 
to k, thence around the periphery of the ellipse for a full 
180 and further by distance f-e, and in a straight line 
from e to c. 
The form of baffle plate 29 shown in Figure 7 carries 

an extension beyond the major axis a-a on each side 
of intersection c. 

In this case the baffle plate 29 is a segment of an 
ellipse, and the major axis is indicated at a-a, the minor 
axis at b-b, and the intersection of these two axes is 
indicated at c. Plate 29 is cut in a straight line along 
line c-h, from h along an elliptic periphery across major 
axis a-a, 180 therebeyond to major axis a-a again, 
and then through the extension width f-e, and thence in 
a straight line e-c. The extension c-k-h-c may or 
may not be equal in dimension to extension c-f-e-c. 
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4. 
In both plates 28 and 29, the individual extensions may 
have an area up to as much as approximately 80 per cent 
of the area of a quadrant of the ellipse. This same 
proportion holds, in fact, for the extension of the plates 
shown in Figures 3, 5, 6, 7, 8 and 9. 

Figures 8 and 9 show two related embodiments of 
my invention in which the segments of the ellipse in 
clude a semi-ellipse, lying altogether on one side of the 
major axis, together with an extension beyond the major 
axis on either one side or both sides of the minor axis. 
The embodiments shown in these two figures have ex 
tensions which are cut in a straight line from the inter 
sections of the major axis with the elliptic periphery to 
a point on the minor axis which is somewhat removed 
from the major axis. In the embodiments of my in 
vention shown in Figures 8 and 9, the plates 30 and 31. 
are Segments of an ellipse. In each case the major 
axis a-a is indicated on the drawing, and so also the 
minor axis b-b. Plate 30, shown in Figure 8 is cut 
in a straight line from each of the two intersections of 
the elliptic periphery with major axis a-a to a point 
on the minor axis out beyond the major axis, to pro 
duce somewhat more than a semi-ellipse, and a slot d, 
c, c', g is then cut back along the minor axis to the 
Imajor axis in order that two such plates, when used to 
gether to form a baffle, will abut at the intersections of 
their respective major and minor axes. Figure 9 shows 
plate 31, with an extension c, k, d, c extending out be 
yond the major axis only on one side of the minor axis. 
The triangular extensions depicted in Figures 8 and 9 
are especially effective in preventing the shell fluid from 
preferentially channeling along the longitudinal axis of 
the cylindric heat exchange device in which the baffles 
are used. 
The various shapes of plates depicted in Figures 3, 5, 

6, 7, 8 and 9 all have particular advantages according 
to the specific situation in which they are used, the dis 
position of the shell fluid to preferentially channel 
through some minor portion of the cross section of the 
heat-exchange device, the permissible pressure drop, etc. 
The function of a tubular heat exchanger is to trans 

fer heat between two fluids, one of which passes through 
the tubes and the other of which passes outside of the 
tubes and within the walls of the exchanger shell. Such 
an apparatus permits interchange of heat between the 
two fluids while preventing any direct contact or mix 
ture of the two fluids. This invention is not directed to 
the handling of the fluid passing through the tubes: it 
concerns the handling of the shell fluid, i. e., the fluid 
which passes outside of the tubes and within the ex 
changer shell. 

In this invention shell fluid is introduced through 
flanged inlet 2 in such manner as to pass through the 
shell 1 and to effect during such passage the maximum 
??????unt of heat transfer for the heat transfer area avail 
OSC, 
The helical path of the shell fluid in its passage 

through the heat exchanger shell results from the in 
terrelation, spatially, of successive baffles from the in 
let end of the exchanger to the outlet end of the ex 
changer. As shown in Figures 1 and 2, my invention 
involves the use of a series of baffles, each baffle com 
prising two plates 6 and 7, each baffle in a series is posi 
tioned closely adjacent to the baffle that precedes it in 
the series and to the baffle that follows it in the series; 
the baffles in a series are positioned with no substam 
tial angular rotation between successive baffles, where 
by the planes of corresponding plates in successive 
baffles assume parallel position and, with their com 
panion plates, form two continuous channels of some 
what helical form from one end of the heat exchanger 
shell to the other end thereof. As will be obvious from 
Figures 1 and 2, the opposed planes of the two plates 
of the first baffle divide the stream of shell fluid into two 
separate streams which pass along successive baffles 
from end to end of the exchanger as parallel streams. 
Instead of plates 6 and 7, as shown in Figures 1 and 2, 
the plates may be of the conformation shown in Figures 
5, 6, 7, 8 and 9. 

Referring to Figure 1 the stream of shell fluid enter 
ing a heat exchanger fitted with my system of baffling 
will be directed, in substantially equal parts, across the 
nearer end of each of the two plates 6 and 7 constitut. 
ing the first baffle, then in a somewhat circular or heli 
cal course along the plate, this curving course being 
centered around the longitudinal axis of the exchanger 
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shell. When the stream passes off of the first plate.it 
passes in a channel formed by the under side of the ädjacent plate of the first bafle and the top side of a 
plate of the second baffle. Specifically, the stream is 
dicated by a dotted line and identified by numeral 11 
will pass over plate 6 and then into a channel between 
plates 7 and 15 and on into a channel between plates 
i4 and 20. The course of the second stream, indicated 
by a dotted line and identified by numeral i2 will be 
parallel to the course of stream 11 and always on the diametrically opposite side of the exchanger shell. The 
operation is the same, of course, when using baffles with 
plates such as shown in Figures 5, 6,7,8 and 9. 

Various considerations may cause differences in the 
the rate of flow in the two parallel streams. These 
differences may result from the longitudinal strips, 9, 
from differences in the relative araringement of the tubes 
in different portions of the cross section of the exchanger, 
and from the precipitation of fouling material. ??????? 
My invention is designed to provide for these differ 

ences of resistance to flow in the two channels and the provision which has been made is both simple and ade 
quate, and is a highly important element of my inven 
tion. My invention provides for the continual balanc 
ing of these differences, at a succession of points through out the length of the exchanger, by providing a Substan 
tial area of contact 13 between the two streams, at each baffle. Intermixing of the two streams occurs at the 
unpartitioned area 13 between the two streams and at every similar point through the length of the exchanger. 
This area of contact simultaneously effects a balancing 
of the streams and a certain intermixing of the streans 
that equalizes the temperatures of the two. This in 
vention enables me to secure as much as 15 per cent 
more heat transfer per square foot of tube surface than 
is obtained in conventional types of heat exhangers. 
and consequently permits an important reduction in. 
the size, tube surface, and cost of heat exchange equip 
met. 
The baffle structure herein described has particular application to heat exchangers of the shell and tube type 

and is adapted to a wide application in the field, includ: 
ing such specific apparatus as condensers, reboilers, etc. 
as well as that large class of devices, known simply as 
heat exchangers. In addition, while shell and tube heat. exchangers are frequently limited to use in Systems. 
wherein shell fluid and tube fluid are liquid only, no such. 
restriction in use is contemplated in this apparatus since 
the disclosed apparatus will function efficiently whether 
the heat exchanging media are liquids, gases, or ans' 
combination of liquid and gas. The term gas is here 
used, of course, to embrace all vapors. 

In this specification and in the appended claims speak 
of the various individual plates 6, 7, 25, 28, 29, 30 and 
31 as being in the form of “a segment of an ellipse.' 
When I use the expression, “a segment of an ellipse 
mean thereby any portion of an ellipse less than a full. 
ellipse, regardless of whether the non-elliptic portion, 
of its periphery be a radius of the ellipse, a chord of the ellipse, or have some other configuration. 

In this specification and in the appended claims, when 
I use the term "plate," I use it in its ordinary. Sense, and. mean thereby a flat piece of material. 
What I claim is: 
1. In a cylindric heat exchanger of the parallel tube 

type, a baffle system which comprises a plurality of 
baffles, each baffle comprising two plates; each plate being 
in the form of a segment of an ellipse, the said segment 
being a semi-ellipse, including all of the major axis, of 
said ellipse, and an extension, beyond said major axis 
along at least a portion of the length thereof, each plate. being pierced to permit the passage therethrough of a 
plurality of tubes; with the minor axes of the two plates. of each baffle in longitudinal alignment, with the planes, 
of the two plates at an angle to each other and at an 
angle to the longitudinal axis of the cylindric: heat eXs, 
changer, and with the extensions of the two plates, inters. locking. 

2. In a cylindric heat exchanger of the parallel tube. 
type, a baffle system which comprises a plurality of 
baffles, each baffle comprising two plates; each plate 
being in the form of a segment of an ellipse, the said. segment being a semi-ellipse, including all of the major. 
axis of said ellipse and an extension of uniform width. d 
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6 
the length thereof, each plate being pierced to receive 
a plurality of tubes, the two plates abutting at the inter 
section of their major and minor axes, with the minor axes of the two plates of each baffle in longitudinal align: 
ment, with the planes of the two plates, at an angle to 
each other and at an angle to the longitudinal axis of 
the cylindric heat exchanger and with the extensions of the two plates interlocking. 

3. In a cylindric heat exchanger of the parallel tube 
type, a baffle system which comprises a plurality of 
baffles, each baffle comprising two plates, each plate being 
in the form of a segment of an ellipse cut along the 
major axis thereof for one-half the length of such axis 
and carrying an extension therebeyond along the re 
mainder of said major axis, each plate being pierced to 
receive a plurality of tubes; the two plates of each baffle 
being positioned at an angle to each other and abutting 
at the intersection of the major and minor axes, with 
the minor axes of the two plates of each baffle in longi 
tudinal alignment, with the minor axes of the plates, in 
successive baffles lying in a single plane, with the planes. 
of the two plates at an angle to the longitudinal axis 
of the cylindric heat exchanger, with extensions of the 
two plates interlocking, and with a plurality of longi 
???????! strips positioned in the curved periphery of the 

?S 

4. In a cylindric heat exchanger of the parallel tube 
type, a baffle system which comprises a plurality of baffles, 
each baffle comprising two plates, each plate being in 
the form of a segment of an ellipse cut along the major 
axis thereof for one-half of the length of said axis and 
carrying an extension of substantially uniform width 
along the remainder of said major axis, each plate being 
pierced to receive a plurality of tubes; the two plates 
of each baffle being positioned at an angle to each other 
and abutting one another at a point located substantially. 
midway on the major axes of said plates, with the minor 
axes of the two plates of each baffle in longitudinal align 
ment, with the minor axes of the plates in successive 
baffles lying in a single plane, with the planes of the two 
plates at an angle to the longitudinal axis of the cylin 
dric heat exchanger and with the extensions of the two. plates of the baffle interlocking. 

5. In a cylindric heat exchanger of the parallel tube 
type, a baffle system which comprises a plurality of baffles, 
each baffle comprising two plates, each plate being in 
the form of a segment of an ellipse cut along the major. 
axis.thereof for one-half the length of said axis and carry 
ing an extension of substantially uniform width along 
the remainder of said major axis, each plate being pierced 
to receive a plurality of tubes; the two plates of each 
baffle being positioned at an angle to each other and 
abutting one another at a point located substantially 
midway on the major axes of said plates, with the minor 
axes of the two plates of each baffle in longitudinal align 
ment, with the minor axes of the plates of successive baffles lying in a single plane, with the planes of the 
two plates at an angle to each other and at an angle to 
the longitudinal axis of the cylindric heat exchanger and 
? the extensions of the two plates overlapping in in COCK, 

6. In a cylindric heat exchanger of the parallel tube 
type, a baffle system which comprises a plurality of baffles, 
each baffle comprising two plates, each plate being in 
the form of a segment of an ellipse, somewhat more than a semi-ellipse, and with its straight side cut parallel to 
the major axis thereof, with anotch cut along the minor. axis from the straight cut side of the segment of the 
ellipse to the intersection of the major and minor axes 
thereof; with the two plates of a baffle positioned at an 
angle to each other and abutting at the intersection of 
their major and minor axes, with their minor axes in longitudinal alignment, the minor axes of the plates of 
Successive baffles lying in a single plane, with the planes. 
of the plates at an angle to the longitudinal axis of the cylindric heat exchanger, each plate being pierced to 
receive. a plurality of tubes. 

7. In a cylindric heat exchanger of the parallel tube 
type, a baffle system which, comprises: a plurality of 
baffles, each baffle comprising two plates, each plate 
being in the form of a segment of an ellipse, somewhat 
more... than a semi-ellipse, and with its straight side cut 
parallel to the major axis, thereof, with a notch cut along 
the minor axis, from the straight: cut side of the segment. major axis, through at least a portion of 85, of the ellipse, to the intersection of the major and minor 
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axes thereof; with the two plates of a baffle positioned 
at an angle to each other and abutting, at the intersection 
of their major and minor axes, with their minor axes in longitudinal alignment, the minor axes of the plates of 
successive baffles lying in a single plane, with the planes 
of the plates at an angle to the longitudinal axis of the 
cylindric heat exchanger, each plate being pierced to 
receive a plurality of tubes, and a plurality of longitudinal 
strips positioned about the curved periphery of the baffles. 

8. A heat exchange apparatus of the shell and tube 
type which comprises two circular tube-sheets positioned 
substantially parallel to one another and apart from one 
another, each tube-sheet pierced with a plurality of holes 
adapted to receive tubes; a plurality of tubes extending 
in parallel from one tube-sheet to the other tube-sheet 
and fastened thereinto with fluid-tight joints; a header 
over each tube-sheet and a conduit connection to each 
header; a cylindric shell extending from one tube-sheet 
to the other tube-sheet, surrounding the plurality of tubes 
and made fluid-tight to said tube-sheets; a conduit con 
nection adjacent to each end of the cylindric shell; a 
plurality of baffles within the shell extending in series 
from one end of the shell to the other end thereof, each 
baffle comprising two plates; each of the two plates of a 
baffle being in the form of a segment of an ellipse, cut 
along the major axis thereof for one-half the length of 
such axis and carrying an extension of Substantially uni 
form width along the remainder of the major axis; each 
plate being pierced to permit the passage therethrough 
of the said plurality of tubes which extend from one tube 
sheet to the other tube-sheet; the two plates of each 
baffle being positioned alongside of each other with their 
curved peripheries abutting the interior wall of the shell, 
with the minor axes of the two plates in longitudinat 
alignment, with the planes of the two plates at an angle 
to each other and at an angle to the longitudinal axis of 
the shell, and with the said extensions of the two plates 
interlocking. 

9. A heat exchange appartus of the shell and tube 
type which comprises two circular tube-sheets positioned 
Substantially parallel to one another and apart from one 
another, each tube-sheet pierced with a plurality of holes 
adapted to receive tubes; a plurality of tubes extending 
in parallel from one tube-sheet to the other tube-sheet 
and fastened thereinto with fluid-tight joints; a header 
over each tube-sheet and a conduit connection to each 
header; a cylindric shell extending from one tube-sheet to 
the other tube-sheet, surrounding the plurality of tubes 
and made fluid-tight to said tube-sheets; a conduit con 
nection adjacent to each end of the cylindric shell; a 
plurality of baffles within the shell extending in series 
from one end of the shell to the other end thereof, each 
baffle comprising two plates; each of the two plates of a 
baffle being in the form of a segment of an ellipse, cut 
along the major axis thereof for one-half the length of 
such axis and carrying an extension of substantially uni 
form width along the remainder of the major axis; each 
plate being pierced to permit the passage therethrough 
of the said plurality of tubes which extend from one 
tube-sheet to the other tube-sheet; the two plates of each 
baffle being positioned alongside of each other with their 
curved peripheries abutting the interior wall of the shell, 
with the minor axes of the two plates in longitudinal 
alignment, with the planes of the two plates at an angle 
to each other and at an angle to the longitudinal axis of 
the shell, and with the said extensions of the two plates interlocking; and longitudinal strips extending from the 
first baffle in the series to the last baffle in the series and 
affixed to each baffle to maintain them in spatial relation 
ship with each other, these longitudinal strips being 
positioned close to the exchanger shell. 

10. A heat exchange apparatus of the shell and tube 
type which comprises two circular tube-sheets positioned 
Substantially parallel to one another and apart from one 
another, each tube-sheet pierced with a plurality of holes 
adapted to receive tubes; a plurality of tubes extending 
in parallel from one tube-sheet to the other tube-sheet 
and fastened thereinto with fluid-tight joints; a header 
over each tube-sheet and a conduit connection to each 
header; a cylindric shell extending from one tube-sheet 
to the other tube-sheet, surrounding the plurality of tubes 
and made fluid-tight to said tube-sheets, a conduit con 
nection adjacent to each end of the cylindric shell; a 
plurality of baffles within the shell extending in series 
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8 
from one end of the shell to the other end thereof, each 
baffle comprising two plates; each of the two plates of 
a baffle being in the form of a segment of an ellipse, cut 
along the major axis thereof for one-half the ength of 
such axis and carrying an extension of substantially uni 
form width along the remainder of the major axis; each 
plate being pierced to permit the passage therethrough 
of the said plurality of tubes which extend from one 
tube-sheet to the other tube-sheet; the two plates of 
each baffle being positioned alongside of each other with 
their curved peripheries abutting the interior wall of 
the shell, with the minor axes of the two plates in longi 
tudinal alignment, with the planes of the two plates at 
an angle to each other and at an angle to the longitudinal 
axis of the Sheil, and with the said extensions of the two 
plates interlocking; and longitudinal elements extending 
from the first baile in the series to the last baifile in the 
Series and affixed to each battle to maintain them in 
Spatial relationship with each other. 

il. A heat exchange apparatus of the shell and tube 
type which comprises two circular tube-sheets positioned 
Suostantially parallel to one another and apart from one 
another, each tube-sheet pierced with a plurality of holes 
adapted to receive tubes; a plurality of tubes extending 
in parallel from one tube-sheet to the other tube-sheet 
and fastened thereinto with fiuid-tight joints; a header 
over each tube-sheet and a conduit connection to each 
header; a cylindric shell extending from one tube-sheet 
to the other tube-sheet, surrounding the plurality of 
tubes and made fluid-tight to said tube-sheets; a con 
duit connection adjacent to each end of the cylindric 
shell; a plurality of baffles positioned within the shell 
between the two ends thereof, each such baffle compris 
ing two plates; each of the two plates of a baffle being 
in the form of a segment of an ellipse cut along the 
major axis thereof for one-half the length of such axis 
and carrying an extension of substantially uniform width 
along the remainder of the major axis, each plate be 
ing pierced to permit the passage therethrough of the 
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said plurality of tubes which extend from one tube-sheet 
to the other tube-sheet; two plates of each baffle be 
ing positioned alongside of each other with their curved 
peripheries abutting the interior wall of the shell, with 
the minor axes of the two plates in longitudinal align 
ment, with the planes of the two plates at an angle to 
each other, each plate of the pair being at approximate 
ly the same angle to the longitudinal axis of the shell, 
and with the said extensions of each plate overlapping 
the companion plate and interlocking. 

12. A heat exchange apparatus of the shell and tube 
tipe which comprises two circular tube-sheets positioned 
Substantially parallel to one another and apart from one 
another, each tube-sheet pierced with a plurality of holes 
adapted to receive tubes; a plurality of tubes extending 
in parallel from one tube-sheet to the other tube-sheet 
and fastened thereinto with fluid-tight joints; a header 
over each tube-sheet and a conduit connection to each 
header; a cylindric shell extending from one tube-sheet 
to the other tube-sheet, surrounding the plurality of tubes 
and made fluid-tight to said tube-sheets; a conduit con 
nection adjacent to each end of the cylindric shell; a 
plurality of baffles within the shell extending in series 
from one end of the shell to the other end thereof, each 
baffle comprising two plates, each of the two plates of 
a baffle being in the form of a segment of an ellipse, 
cut along the major axis thereof and carrying two ex 
tensions of substantially uniform width along the major 
axis, each plate being pierced to permit passage there 
through of the said plurality of tubes which extend 
from one tube-sheet to the other tube-sheet, the two 
plates of each baffle being positioned adjacent each 
other with their curved peripheries abutting the interior 
shell wall with the minor axes of the two plates in lon 
gitudinal alignment with the planes of the two plates at 
an angle to each other and at an angle to the longitudi 
nal axis of the shell, and with the said extensions of the 
two plates interlocking. 

13. A heat exchange apparatus of the shell and tube 
type which comprises two circular tube-sheets posi 
tioned substantially paralel to one another and apart 
from one another, each tube-sheet pierced with a plu 
rality of holes adapted to receive tubes; a plurality of 
tubes extending in parallel from one tube-sheet to the 
other tube-sheet and fastened thereinto with fluid-tight 
joints; a header over each tube-sheet and a conduit con 
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nection to each header; a cylindric shell extending from 
one tube-sheet to the other tube-sheet, surrounding the 
plurality of tubes and made fluid-tight to said tube sheets; 
a conduit connection adjacent to each end of the cylin 
dric shell; a plurality of baffles within the shell extend 
ing in series from one end of the shell to the other end 
thereof, each baffle comprising two plates; each of the 
two plates of a baffle being in the form of a segment of 
an ellipse, cut along the major axis thereof for one 
half the length of such axis and carrying an extension of 
substantially uniform width along the remainder of 
the major axis; each plate being pierced to permit the pas 
sage therethrough of the said plurality of tubes which 
extend from one tube-sheet to the other tube-sheet; the 
two plates of each baffle being positioned alongside of 
each other with their curved peripheries abutting the in 
terior wall of the shell, with the minor axes of the two 
plates in longitudinal alignment, with the planes of the 
two plates at an angle to each other and at an angle 
to the longitudinal axis of the shell and with the said 
extensions of the two plates interlocking. 

14. In a cylindric heat exchanger of the parallel tube 
type, a baffle system which comprises a series of baffles, 
each baffle comprising two plates, each plate being in 
the form of a segment of an ellipse and including not 
less than 180° of the ellipse, measured from the major 
axis thereof, each plate being pierced to permit the 
passage therethrough of a plurality of tubes; the two 
plates of each baffle being positioned at an angle to 
each other and abutting at the intersection of their major 
and minor axes, with the minor axes of the two plates 
of each baffle in longitudinal alignment, with the minor 
axes of the plates in successive baffles lying in a single 
plane, and with the planes of the two plates at an angle 
to the longitudinal axis of the cylindric heat exchanger; 
the series of baffles creating two similar and diametrical 
ly adjacent passageways of generally helical shape from 
the first baffle of the series to the last baffle of the se 
ries, and the said passageways being in open com 
munication with each other. 

15. In a cylindric heat exchanger of the parallel tube 
type, a baffle system which comprises a series of baffles, 
each baffle comprising two plates, each plate being in the 
form of a segment of an ellipse, including a semi-ellipse 
lying altogether on one side of the major axis, each plate 
being pierced to permit the passage therethrough of a 
plurality of tubes; the two plates of each baffle being 
positioned at an angle to each other and abutting at 
the intersection of their major and minor axes, with the 
minor axes of the two plates of each baffle in longitudi 
nal alignment, with the minor axes of the plates in suc 
cessive baffles lying in a single plane, and with the planes 
of the two plates at an angle to the longitudinal axis 
of the cylindric heat exchanger; the series of baffles 
creating two similar and diametrically adjacent passage 
ways of generally helical shape from the first baffle of 
the series to the last baffle of the series, and the said 
???ways being in open communication with each 
Other. 

16. In a cylindric heat exchanger of the parallel tube 
type, a baffle system which comprises a series of baffles, 
each baffle comprising two plates, each plate being in the 
form of a segment of an ellipse and including not less 
than 180 of the ellipse, measured from the major axis 
thereof; with the two plates of a baffle positioned at 
an angle to each other and abutting at the intersection 
of their major and minor axes, with their minor axes 
in longitudinal alignment, the minor axes of the plates 
of successive baffles lying in a single plane, with the 
planes of the plates at an angle to the longitudinal axis 
of the cylindric heat exchanger, each plate being pierced 
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to permit the passage therethrough of a plurality of 
tubes; the series of baffles creating two similar and 
diametrically adjacent passageways of generally helical 
shape from the first baffle of the series to the last baffle 
of the series, and the said passageways being in open 
communication with each other. 

17. In a cylindric heat exchanger of the multiple tube 
type, a baffle system which comprises a plurality of baffles, 
each baffle comprising two similar plates; each plate 
being in the form of a segment of an ellipse, the said 
segment comprising a semi-ellipse, including all of the 
said ellipse lying on one side of the major axis thereof, 
and at least one extension beyond said major axis, the 
said extension being bounded by a radius of the ellipse 
and the periphery of said ellipse and having an area not 
exceeding twenty per cent of the area of the full ellipse, 
a plurality of holes through each plate to permit the 
passage therethrough of the heat-exchange tube; the 
two plates of each baffle abutting at the intersection of 
their major and minor axes, with the minor axes of the 
two plates of each baffle in longitudinal alignment, with 
the planes of the two plates at an angle to each other 
and to the longitudinal axis of the cylindric heat ex 
changer, and with the minor axes of the plates in succes 
sive baffles lying in a single plane. 

18. In a cylindric heat exchanger of the multiple tube 
type, a baffle system which comprises a plurality of baffles, 
each baffle comprising two similar plates; each plate 
being in the form of a segment of an ellipse, the said 
segment comprising a semi-ellipse, including all of the 
said ellipse lying on one side of the major axis thereof, 
and at least one extension beyond said major axis, the 
said extension being bounded by a line extending from 
the intersection of the major axis with the periphery 
of the ellipse to a point on the minor axis outside the 
semi-ellipse, and back along the minor axis to the major 
axis, and having an area not exceeding twenty per cent 
of the area of the full ellipse; a plurality of holes through 
each plate to permit the passage therethrough of the 
heat-exchange tubes; the two plates of each baffle abut 
ting at the intersection of their major and minor axes, 
with the minor axes of the two plates of each baffle in 
longitudinal alignment, with the planes of the two plates 
at an angle to each other and to the longitudinal axis of 
the cylindric heat exchanger, and with the minor axes 
of the plates in successive baffles lying in a single plane. 

19. In a cylindric heat exchanger of the parallel tube 
type, a baffle system which comprises a plurality of baffles, 
each baffle comprising two plates; each plate being in 
the form of a segment of an ellipse, the said segment 
being a semi-ellipse, including all of the major axis 
of said ellipse, and an extension in the same plane beyond 
said major axis along at least a portion of the length 
thereof, each plate being pierced to permit the passage 
therethrough of a plurality of tubes; with the minor 
axes of the two plates of each baffle in longitudinal align 
ment, with the planes of the two plates at an angle to 
each other and at an angle to the longitudinal axis of 
the cylindric heat exchanger; the said baffle system defin 
ing two similar and diametrically adjacent helical paths, 
in open communication with one another from the line 
of the minor axes of the plates of one baffle to the line 
of the minor axes of the plates of the next baffle. 
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