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2 Claims. 

This invention relates to heat-transmitting ele 
ments for effecting interchange of heat between 
fluids in radiators, coolers, heaters, condensers 
and like Surface heat-exchange apparatus. 
The invention has for an object to provide an 

improved and economical construction of heat 
transmitting elements offering relatively large 
contact surfaces. 

In the improved construction according to the 
present invention a heat-transmitting element for 
effecting the interchange of heat between fluids 
in radiators, coolers, heaters, condensers and like 
Surface heat-exchange apparatus comprises a 
plate-like metal member, herein referred to as 
the foundation member, and at least one but 
preferably a plurality of perforated or openwork 
Or gauze members of good heat-conducting mate 
rial. Such as copper or steel, which member has a 
general surface which is bowed away from the 
Surface of the foundation member and has its 
bOWed edges secured to said foundation member 
in good heat-conducting relationship therewith as 
by Welding, soldering, or the like, so as to form an 
openwork or perforated hollow gill for the founda 
tion member. In use, the apertures or perfora 
tions in the hollow gill will give rise to eddies or 
CrOSS-jets in the fluid coming into contact with 
the fundation member on the side thereof at which 
the gill is disposed. Moreover, particularly where 
gauze is employed for the construction of the 
gills, the very extensive heat-conducting surface 
presented to fluid by the interwoven fibres or 
Strands of the gauze ensures more efficient heat 
transfer through the element. 

For a better understanding of what I believe to 
be novel and my invention, attention is directed 
to the following description and the claims ap 
pended thereto in connection with the accom 
panying dra Wing. 
In the drawing, Figs. 1, 2, 3, and 6 illustrate dif 

ferent constructions of heat-transmitting ele 
ments in accordance With my invention, and Figs. 
4, 5, 7, and 8 illustrate different forms of Surface 
heat-exchange apparatus employing heat-trans 
mitting elements in accordance with my inven 
tion. 
The arrangement of Fig. 1 comprises a metal 

plate 10, hereafter referred to as the foundation 
plate, and a corrugated OpenWork or gauze sheet 
lf of good heat-conducting material such as cop 
per or steel. The corrugated sheet is secured 
in good heat-conducting relationship with the 
plate O by means of fused metal along the troughs 
of the corrugations so as to form a series of hol 
low gills 2 for the foundation plate O. Prefer 
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ably the gauze employed is of the type having 
multitudinous fibres or strands interwoven in 
relatively fine mesh. The connection of the cor 
rugated sheet f f with the foundation plate O 
is improved in the present arrangement by the 5 
provision of stiffening ribs f4 along the troughs 
of the corrugations, which ribs are secured to 
Said troughs and the foundation plate by Welding. 
In the form shown the plate fo is also provided 
on the opposing surface with similar hollow gills 10 
5 formed by a corrugated OpenWork or gauze 

sheet 6 secured to the plate 0 along the troughs 
of the corrugation by means of stiffening ribs 
and fused metal such as welds. As will be evident, 
instead of employing a single sheet which is cor- 15 
rugated to form the hollow gills, the same effect 
is obtained by the provision of a plurality of sep 
arate Smaller sheets or Strips, each of which is 
bOWed to the shape assumed by an individual cor 
rugation and which members are disposed in par- 20 
allel rows on the foundation plate and individually 
Secured to the plate along their bowed edges. 

In the form illustrated in perspective in Fig. 2, 
the heat-transmitting element comprises a metal 
tube 8 and a tubular envelope 9 of openwork 25 
or gauze made of copper or other good heat-con 
ducting material. The OpenWork or gauze en 
velope is substantially elliptical in cross section 
and embraces the tube 8 as shown and is secured 
in good heat-conducting relationship therewith 30 
at Opposite ends of a diameter of the tube by 
means of Welds 20 and 2, extending longitudinally 
of the tube. The portions of the gauze interne 
diate the Welding Seans are spaced away from 
the surface of the tube 8 to form hollow gills 22 35 
and 23. The envelope 9 may be formed from a 
single sheet of gauze material bent to the desired 
shape. 
In the form illustrated in perspective in Fig. 3, 

which is a modification of the tubular type of 40 
heat-transmitting element illustrated in Fig. 2, the 
element comprises a metal tube 24 and a spiral 25 
of copper or other good heat-conducting mate 
rail in strip or ribbon form, which Spiral embraces 
the tube 24. The individual turns of the spiral 45 
25 are elliptical and are Secured to the tube 24 at 
diametrically opposite points by welds 26. The 
line of the Welds extends longitudinally of the 
tube. Intermediate the parts at which the spiral 
is secured to the tube 24 it is spaced away from 50 
the surface of the tube so that the tube is in ef 
fect provided with two OpenWork sheets form 
ing hollow gills 2 and 28 corresponding to the 
gills 22 and 23 in Fig. 2. - 

Referring now to the arrangement of Fig. 4, 55 
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surface heat-exchange apparatus which may be 
included in a fluid circulating system for effect 
ing the interchange of heat between fluids, said 
apparatus comprises three heat-transmitting ele 
ments 29, 30 and 3 disposed in parallel spaced 
relationship. These elements are constructed aS 
illustrated in and described With reference to 
Fig. 1. The intermediately disposed element 30 is 
provided with hollow gills 32 and 33 on both 
sides, whereas the elements 29 and 3 are pro 
vided with hollow gills 34 and 35 respectively On 
one side only. The space between the founda 
tion plates of the elements 29 and 30 forms a 
duct for one of the circulating fluids and the 
space between the foundation plates of the ele 
ments 3 and 3 forms a duct for the circula 
tion of the other fluid. Said fluids may be cir 
culated either in the longitudinal direction of the 
hollow gills or transversely thereto. The sheets 
of openwork or gauze forming the gills 34 and 
32 respectively are spaced apart to form inter 
vening spaces 34a. 

Referring now to Fig. 5, which is a sectional 
view of a totally enclosed dynamo electric Ima 
chine provided with a cooling system in accord 
ance with my invention, said machine has a 
rotor 36 and a stator 3 with a yoke 38. The ma 
chine has an inner casing defined by end Walls 
39 and 4 C and a cylindrical wall A secured at 
its end to said end walls, and the machine has 
an outer casing defined by a plate 42 Spaced 
from the end plate 39 and another circulation 
wall 43 encircling in spaced relation the afore 
mentioned wall 4 . As will be readily seen from 
the drawing, the yoke 38 and the walls 4 and 
43 form two concentric channels or ductS or 
passages, a channel 44 communicating at its 
ends with the interior of the machine and a 
channel 45 communicating at both ends With 
the atmosphere. A fan 46 secured to the rotor 
shaft serves for circulating air or like medium 
through the channel 44 and another fan 47 Se 
cured to the rotor shaft and disposed between 
the Walls 39 and 42 serves for circulating air 
or like medium through the channel 45. The 
transmission of heat from the medium in the 
channel 44 to the medium in the channel 45 is 
considerably improved by the provision of cor 
rugated sheets of gauze 48 and 49 Secured to op 
posite sides of the cylindrical member 4, which 
member corresponds to the foundation plate is 
of Fig. 1. Said sheets of openWork or gauze 
are secured to the cylindrical member 4 by 
means of fused metal. The openwork or gauze 
sheet 48 forming the hollow gills disposed in the 
channel 44 through which the enclosed air Or 
medium is circulated is preferably dipped, coated 
or sprayed in viscous liquid, such as oil, where 
by said sheets may serve the additional pur 
pose of freeing the circulating enclosed stream 
from dust particles generated during prolonged 
operation of the machine. 

In Fig. 6, I have shown a perspective view of 
another constructional form of heat-transmit 
ting element according to my invention. In this 
form the metal tube 50 is provided with a plu 
rality of hollow gills 5, 52, 53, and 54 extending 
in the direction of one diameter. The encloS 
ing walls of each gill are of gauze or like open 
work sheet of good heat-conducting material 
such as copper. The several gills may be formed 
from a single openwork or gauze sheet which is 
bent to the proper shape and Welded to the 
tube 50 at opposite ends of two diameters of the 
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tubes. In the present instance the sheet is Se 
cured to the tubes by four welds 55, 56, 57, and 
58. The welding seams extend along the tube 
throughout the whole width of the sheet. By 
the adoption of this constructional form, an 
advantageous arrangement of the elements to 
constitute a cooler becomes available in that a 
number of Such heat-transmitting elements may 
be assembled fairly closely to one another with 
the mesial planes of the hollow gills lying in Sub 
stantially parallel planes transverse to the direc 
tion of flow of one of the fluids indicated by an 
arrow 59. It will be appreciated that the other 
fluid or fluids flow through the tube or tubes 
5. 

Referring now to Fig. 7, which illustrates di 
agrammatically an adaptation of heat-trans 
mitting elements according to the invention in 
the construction of a cooler for oil ring jour 
nai bearings, the bearing comprises a liner 60 
for supporting a shaft 6i and Secured to a cas 
ing 62 which latter forms a container 63 for oil 
or like lubricant. Lubricant is conducted to the 
bearing surface by a lubricating ring 64 held 
on the shaft and projecting into the container 
63. A tube 65, through which a cooling medium 
is conducted, is disposed in the container 63. 
This tube 65 according to my invention is pro 
vided with perforated or openwork hollow gills 
66 and 62 disposed on opposite sides of the Wer 
tical diameter of the tube 65. These gills may be 
formed, as described above, by securing individ 
ual bowed members of gauze or openwork Sheets 
to the tube. In this case, however, the bowed 
members are deformed to the shape shown in the 
drawing so that the gills 66 and 67 form a trough 
or gutter 68. The tube 65 and the gills 66 and 
6 are entirely immersed in the lubricant and 
the arrangement is preferably such that the oil 
lubricating ring 64 projects into the space of 
the gutter 68. During operation, oil discharged 
from the ends of the bearing flows through the 
gills, Where it is cooled, into the gutter 68. The 
movement of the lubricating ring 64 assists the 
cooling effect in that the ring effects continued 
motion of the lubricant within the gutter 68. 
In Fig. 8, I have shown an adaptation of heat 

transmitting elements in accordance with the 
invention in the construction of radiators for 
Cooling the engine or Working fluid in aircraft or ; 
other vehicles. In the present instance the 
radiator is formed by a Wing of an airplane. It 
comprises an outer shell 70 and an inner shell 
i? between which fluid to be cooled, for instance 
water from the cooling jacket of a combustion 
engine, is caused to pass. The outer and inner 
shells T0 and 7 respectively are constructed with 
an air foil section and the Outer section is pro 
vided on its external surface with a plurality of 
hollow gills 72 formed as illustrated in and de 
scribed with reference to Fig. 1 and disposed with 
their mesial planes extending Substantially at 
right angles to the line of airfoil section. In the 
present instance I have also provided a shield 
73 in front of the radiator, that is in the direc 
tion of airplane travel. The shield has a number 
of hinged flaps 74 for controlling the amount cf 
cooling air at different relative air speeds. 
Having described the method of operation of 

my invention, together with the apparatus which 
I now consider to represent the best embodiments 
thereof, T desire to have it understood that the 
apparatus shown is only illustrative and that the 
invention may be carried out by other means. 
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What I claim as new and desire to secure by 

Letters Patent of the United States is: 
1. A heat-transmitting element for effecting 

the interchange of heat between fluids in radi 
ators, coolers, heaters, boilers, condensers and 
the like Surface heat-exchange apparatus com 
prising a plate member, gauze sheets of good 
heat-conducting material corrugated to form 
troughs on each side of the plate member, and 
means including reinforcing ribs uniting the 
troughs with the plate member, the gauze sheets 
On Opposite sides of the plate member being sym 
metrically arranged so that the troughs and re 
inforcing ribs contact portions of the plate mem 

3 
ber directly opposite each other and thereby ef 
fect good heat-transmission from one side of the 
plate member to the other side thereof. 

2. A heat-transmitting element for effecting 
the interchange of heat between fluids in radia 
tors, coolers, heaters, boilers, condensers and the 
like Surface heat-exchange app, ratus comprising 
two parallel-arranged plate members, corrugated 
gauze sheets secured to the surfaces of the plate 
members facing each other and arranged to form 
troughs and gills with the gills of the gauze sheet 
on one plate member projecting into the troughs 
of the gauze sheet on the other plate member. 
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