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ABSTRACT

Patents are an important source of information on the potential
commercialization of augmented heat transfer technology. This report
presents a bibliography of U.S. patents pertinent to that technolggyﬁ
The total number of‘patents cited is 454. ‘They are presented in three
sepa?ate lists: by patent numbef, alphabetically by firét inventor,
aﬁd by augmentation technique (with secondary arrangement according

to mode of heat transfer).



INTRODUCTION

.This report describes U.S. patent literature on heat transfer
augmentation or enhancement. Basically, heat transfer augmentétion
téchhiques'pérmit the design of more efficient, more compact, or
less costly heat exchange equipment. Many - techniques have made the
transition from the laboratory to full-scale industrial equipment.
This transition is documented by three types of technical literature:
technical papers and reports, patents, and manufacturers' information.
The present report is the second edition of a bibliography of U.S.
Patent literature. The first report, published in 1980 [1], contained
references to 321 patents. The present report contains all of the
information in that report plus 133 new U.S. patents. Patents with
issue dates up to June 30, 1983 are included.

This U.S. patent report is complementary to a bibliographic
réport on journal and conferénce papers [2]. That report contains
3,045 references.

The present report classifies the patents in three ways. The
first two are by patent number and by name of the first named inventor.
The third compilation is similar to that used in Reference 2, in that
the patents are classified by augmentation technique, mode of heat
transfer, and geometry. The modes include single-phase, boiling, and
condensing heat transfer. Mass transfer is included for completeness
as well as its relevance, by analogy, to augmentation of single-phase
flows. The techniques are divided into two basic categqries:' passive

and active techniques. Passive techniques employ special surface



geometries or fluid additives and do not require external power for
their effect. The active techniques require external power to accom-
plish the augmentation. Brief descriptions of the two technique

classifications follow.



AUGMENTATION TECHNIQUES -

Passive Techniques

Treated surfaces involve fine-scale alteration of the surface

finish or coatings {(continuous og{discontinuous), aﬁd-are normally
used for boiling and condensing. When used for single-phase fqrced

convection, the roughness size is usually larger.

Rough surfaces are produced in many configurations ranging frbm'
random sand-grain-type roughﬁess to discreﬁe protuberaﬁces. For pur-
poses of this rebort, the roughness is integral to the heat-trénsfer
surface. The configuration is generally chosen to promote turbulence
rathér than to increase the heat transfer éurface area. Application of
rough surfaces is usually directed toward single-phase flow.

Attached promoters include types of discrete roughness that are

not integral to the heat transfer surface. A good example is the wire
coil insert used in circular tubes.

Extended surfaces are routinely employed in many heat exchangers

_ to provide increased surface area. Current enhancement efforts are
directed toward new types of extended surfaces, such as integral inner-
fin tubing, and improvement of heat transfer coefficients on extended
surfaces by shaping or perforating the surfaces.

Displaced enhancement devices are inserted into the flow channel

g0 as to indirectly improve energy transport at the heated surface.
They are used with forced flow.

Formed channels are typified by corrugated plates used in plate-fin

heat exchangers. The surface distortion is much greater than that typical



of roughness. The surface deformation causes mixing by secondary flows.
Surface area increase usually is not a significant factor, although three-
dimensionally deformed tubes, also included in this classification, can
provide a surface area increase of up to 30%. Formed channels provide
enhanceﬁent to the fluid flowing on each side of the channel.

Swirl flow devices include a number of geometrical arrangements

or tube inserts for forced flow that create rotating and/or secondary
flow: inlet vortex generators, twisted=tape inserts, and axial core
inserts with a screw-type winding.

Surface tension devices involve wicks or grooved surfaces to

transport liquid in boiling and condensing systems.

Additives for liquids include solid particles or gas bubbles in
single-phase flows and liquid trace additives for boiling systems.

Additives for gases are liquid droplets or solid particles, Solid

additives may be either dilute phase (gas-solid suspensions) or dense -

phase (packed tubes and fluidized beds).

Active Techniques

Mechanical aids involve stirring the fluid by mechanical meaus

or rotating the surface. Surface "scraping," widely used for viscous
liquids in the chemical process industry, can be applied to duct flow
of gases. Equipmeﬁt with rotating heat exchanger ducts is found in
commercial practice.

Surface vibration at either low or high frequency has been used

primarily to improve single-phase heat transfer.



Fluid vib:atfon is the more practical type of vibration enhance-
ment due to the mass of mést héat exchangers.” The vibrations rénge
from pulsations of about 1 Hz to ultrasound. ' Single-phase fluids are
of primary concern.

ElgctfostaticAfields (d.c. or a.c.) are applied in many different

wéys to dielectric fluids. Generally speaking, electrostatic fields
can be directed to cause greater bulk mixing of fluid in the vicinity
of the heat transfer surface.

Injection is utilized by supplying gas through a porous heat
transfgr surface to a flow of liquid, or'by injecting the same liquid
upstream of the heat transfer section. ‘The injected gas augments
single-phase flow. Surface degassing of liquids may produce similar
effects.'

Suction invélves vapor removal, in nucleate or film boiling, or
fluid withdrawal, in single-phase flow, . through a porous heated surface.
| Two or more of the ébove techniques may be used éimultaneously
to produpe an enhancement that is larger than any one of the techniques

operating separately. This is termed compound enhancement.
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CLASSIFICATION OF PATENTS

The patents cited in this report are organized according to the

following coding system;

Technique

01 Treated surfaces

02 Rough surfacés

03 Attached promoters

04 Extended surfaces

05 Displaced enhancement devices
06 Formed channels.

07 Swirl flow devices

08 Surface tension devices
09 Additives for liquids
10 Additives for gases

11  Mechanical aids

12 Surface vibration

13  Fluid vibration

14 Electrostatic fields

15 Injection or suction

16 Compound enhancement



Mode of Transfer

1  Single-phase natural convection
2 Single-phase forced convection
3 Pool boiling

4 Flow boiling

5 Condensation

6 Mass transfer

Geomctrgggiaobificution

A Inside tubes

B Outside tubes--gases

C Outside tubes--liquids
Plate-type heat exchangers

Fin-type heat exchangers

moom o

Other geometries

For cxample, a codc of 023C indicates a rough surface [ui pouvl
boiling, with the roughness on the outer surface of a tube. Tt shouid
be noted that this classification is slightly different £rom thaf |

used in Reference 2.



CITATION COLLECTION

The present compilation contains patents issued through June 1983.
The collection was developed over the previous 14 years. - An intensive
"hands on" search of patents on file at the U.S. Patent Office was
performed for the first edition of the report [1].

Because there are more than 10,000 patent subclasses, it was
necessary -to develop a logical approach to define which subclasses
were worthy of search. The patent subclasses selected for search
were established by several parallel efforts. First, the U.S. Patent

Office Class Definitions, which lists and describes the subclasses

within each patent class, was reviewed. Study of this docﬁment

suggested potentially fruitful areas. Second, a patent law firm was
consulted for guidance. The final and most successfulwmethod invqlved
an iterative search method. At the beginning of the intensivé search,
there were approximately 100 patents on file. A "frequency distribution
table" that defined the classes/subclasses of those patents was méde.

The patents themselves aléo provided some cross-refe?ence inform#ﬁion.
This workshee£ table, along with the previously indicated fruitful areas,
identified th; initial classes/subclasses to be seérched. In addition,

current issues of the biweekly Official Patent Gazette, which publishes

abstracts of new patents, were monitored during the search period. This
publication was'the primary source of recent patents for the second
edition.

Copies of approximately 900 patents were ordered from the Commis-

sioner of Patents and Trademarks, Washington, D.C. The patents were
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then carefully reviewed for relevance and cataloged by the previbusly
described coding system. |

Table 1 shows the classes/subclasses from which paténts have been
obtained. Column 3 shows the numbef of patents in the final listing
associﬁted with:each'subclaés. This frequency of occurreﬁce informa-

tion may be helpful to those who wish to perform a similar patent search.

The titles, taken from the currenlL Manual of Classification, [3],
give some idea ot the features of each iuvention. It is noted that
‘somé titles are mot given. This means that they have been deleted

from the Manual of Classification, as part of the continﬁing effort

“to refine the classification. Older Manuals that contain the neces-
sary infdrmation were not availéble. The "no class' patents at the
end of Table 1 refer to patents which contain no classification infor-
‘mation on the pateat copy.

The final list in this report contains 486 entries obtained from
" 454 separate patents. There are 31 patents for which more Lhan one
 téchnique-mode is appropriate; one patent actually has threé technique-

"‘mode entries. Copies of the patents are filed in the Mechanical
Enéineeridg Department at Pennsylvania State University and in the
"Heat' Transfer Taharatory at Iowa State University.

A computer program was employed to store and process the bibli-
ographic information. An existing Penn State computer program,
"Bibliographic and Grouping‘System" (BAG) was employed. BAG is
designed to handle general bibliographic tasks involving categoriza-

tion schemes.
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A patent entry, typical of those listed in this bibliography

file, is given below:

3,587,730 Miltonm, R. M. | . (patent number and inventor)

1971 June 28 - , : (date of patent issue)

165/110 . (patent class/subclass)

013C , S (tgchnique-mo&e-geometry
classification)

Heat Exchahge System with " (title)

Porous Boiling Layer
- Assignees are also identified (opposite the date of issue) for the
patents added subsequent to the first edition of the report. The com-
puter file was used to generate the three oﬁtput listings contained in
this report. These are:

1. Chronological listing by patent number.

2. Alphabetical listing by first listed inventor.

3. Technique-mode-geometry classification listing.

Table 2 shows the distribution of patents within each technique-mode
classification. The 32 multiple listings are reflected in this table.
Augmentation techniques for single-phase forced convection comprise 60%
of the patents listed in the filc; 88% of the palents involve the "passive
techniques." Virtually all of the "passive techniques" involve special
surface geometries.

Figure 1, which shows the number of filed patents issued by yeaf
since 1928, indicates that U.S. patent activity relevant to heat transfer
augmentation has continued on a high level since 1965. During the
five-year period of 1978-1982, more than 20 patents.per year were

granted.
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CONCLUDING REMARKS

The present report documents a continuing effort to identify
and classify patent literature on heat transfer augmentation tech-
nology. While the bibliography should be useful inhits present
form, several modifications and improvements might be considered
in future versions. The bibliography should be annotated to provide
a concise description of the technology. This would pin-point more
closely the patent copies that the reader might wish to obtain. In
_addition, foreign patents should be added, as they frequently cover
techniques thaﬁ are not given concurrent U.S. patent protection.

Given the somewhat random nature of patent searches, there are
undoubtedly other patents which could be added to this bibliography.
The compilers would be grateful if additional patents could be directed

to their attention at Iowa State University.
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Table 1.
Number of Patents
Located with
} this Primary
Class Subclass Classification Title
2 APPAREL
7 1 .For wearer's head ..Heat resis-
tant
23 CHEMISTRY, ANALYTICAL AND
PHYSICAL PROCESSES
258.5BH 1
29 METAL WORKING
576 1 SEMICONDUCTOR OR BARRIER LAYER
DEVICE MAKING
Process of making
597 1 PROCESS OF MECHANICAL MANUFAC-
TURE
.Electric devices ..Dynamoelec-
tric machine making ...Commuta-
tor or slip ring assembly
156.8 1
157.3R 3 .Gas and water ..Radiators
157.3A 6 ....Finned tubes
157 .3AH 2 ....Helical finned tubes
157.3B 2 ....Plural finned tubes
157.3 12
157.4 3 ..Boilers, headers and tubes
191.2 1
558 1 .Shaping one-piece blank by
removing material ..Successive
removal operations
34 DRYING AND GAS OR VAPOR CONTACT
WITH SOLIDS
124 1 APPARATUS .Rotary drums or
receptacles ..External ...Heat
exchange fluid supply and/or
removal
51 ABRADING
267 1 ACCESSORIES .Cooling ..Wetting
grindstones .
60 POWER PLANTS
217 1 REACTION MOTOR .Method of
operation ..By chemical reaction
...Injecting mixture of fuel and
oxidizer into the reaction zone
62 REFRIGERATION
5 1 VORTEX TUBE
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Table 1. Continued.

Number of Patents
Located with this

: ' Primary
Class Subclass Classification Title
40 - 1 SOLIDIFIED OR LIQUEFIED GAS
PRODUCT MANUFACTURING FROM A
GAS .Liquefied gas producing
and separating apparatus ..With
- external refrigeration producer
56 1 PROCESSES
93 1 .Circulating external gas ..With
remaving of maisture
98 1 .Fluid external of refrigeration
producing cycle
115 1 .Compressing, condensing and
evaporating
126 1 WITH INDICATOR OR TESTER
: .Operatively correlated with
automatic control
136 1 AUTOMATIC CONTROL .By congealed
removable product condition ..By
change of consistency
285 1 WITH MEANS PREVENTING OR HANDLING
ATMOSPHERIC CONDENSATE RELATIVE
TO HEAT ABSORBER .Retainer or
tlow director for atmospheric
condensate
304 1 MATERIAL COOLING MEANS INCLUDING
GAS-LIQUID CONTACTOR
325 1 REVERSIBLE .External fluid flow
reversal '
394 1 WITHDRAWABLE LIQUID .Refrigerant
evaporator surrounding or within
a container
467 1 : ‘
476 1 REFRIGERATION PRODUCER .Sorbent
type .
499 1 ..Unitarily movable connecte
: units
72 METAL DEFORMING
68 2 BY USE OF TOOL ACTING DURING

RELATIVE ROTATION BETWEEN TOOL
AND WORK ABOUT INTERNAL CENTER
.With metal deformation of
different type
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Table 1. Continued.

Number of Patents - —
Located with this

‘ Primary
Class  Subclass Classification Title )

78 2 .With tool surface orbiting
around axis parallel to direc-
tion of travel of longitudinally
moving work ..Including orbit-
ing roller mounted on rotating
carrier

96 -2 .During rotation of work ..And
longitudinal movement of work
...Using external rotating tool
and internal cone

98 1- ...Using tool-surfaces spaced
along axis of work rotation

299 1 BY USE OF NON-DEFORMING WORK-
: GRIPPING CLAMP AND RELATIVELY
MOVABLE CLAMP, TOOL OR WORK
FORCER .With cutting ..With
means to rotate clamp about
fixed axis ...About axis inter-
secting work-gripping regions
of two clamps
367 3. PROCESS .Tube making and/or
reshaping
77
55 1
82 TURNING
’ 1C 1 MISCELLANEOUS .. Process of
turning
98
115 1
117
49 1
94 1
132 1 '
122 : LIQUID HEATERS AND VAPORIZERS
235 1
333 1 WATER TUBE .Vertical .Fluid fuel
123
8 1 ‘
138 " PIPES AND TUBULAR CONDUITS

37 1 WITH FLOW REGULATORS AND/OR

BAFFLES ‘ '

38 17 .Heat transfer



Continued.
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Table 1.
Number of Patents
Located with this
h Primary
Class Subclass Classification Title
39 1 .Flow facilitating
114 1 PLURAL DUCT .Coaxial
121 1 FLEXIBLE .Corrugated
142 1 DISTINCT LAYERS .DBonded to each
other ..Brazed, soldered or
welded
177 1 STRUCTURE
148
11.5- 1
153
13A 1
71 2
158
78 1
1 1
113 1
159 CONCENTRATING EVAPORATORS
13 1
16 1
28D 1 CLOSED EVAPORATING CHAMBERS
.Indirectly heated ..Heating
elements ....Tubular inserts
164
278 1
165 HEAT EXCHANGE
1 37 PROCESS
2 1 .Heating and cooling
6 1 REGENERATOR .Movable heat
storage mass with enclosure
12 1 TIME OR PROGRAM ACTIVATOR
40 1 AUTOMATIC CONTROL .Heating and
cooling ..Flow of heat exchang-
ing material controlled by its
own coudition
67 1 WITH EXTERNAL SUPPORT
68 1 .Legs
74 2 COVERED ACCESS OPENING .Cover is,
or carries, heat exchanging means
. .Heat exchanging means projects
into the covered chamber
76 2 WITH REPAIR OR ASSEMBLY MEANS
80 1 WITH RETAINER.....
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Table 1. Continued.
Number of Patents
Located with this
Primary :
Class Subclass Classification ~  Title
85 1 AGITATOR OR IMPELLER MOTOR
OPERATED BY EXCHANGE FLUID
86 2 MOVABLE HEATING OR COOLING
SURFACE
87 1 .Hollow screw type impeller
91 1. ..With drum surface scraper
92 2 .Hollow stirrer or. scraper
94 2 WITH SCRAPER REMOVING PRODUCT
FROM TEMPERATURE MODIFYING
‘ SURFACE A
104.21 2 INTERMEDIATE FLUENT HEAT
EXCHANGE MATERIAL RECEIVING
AND DISCHARGING HEAT .Liquid
fluent heat exchange material
..Utilizing change of state
104.25 1 ....By application of mechanical
energy
105 8
106 1
109 8 :
109R 1 RECIRCULATION WITH AGITATING OR
STIRRING STRUCTURE
109T 1 ..Turbulator in conduit
110 15 WITH FIRST FLUID HOLDER OR
COLLECTOR OPEN TO SECOND
FLUID
111 3 .Separate external discharge
port for each fluid
113 1 ..With downstream pressure or
: : temperature modifier ...Surface-
type heat exchanger
115 1 .Trickler
118 1 ..Vertical cone or drum
122 3. WITH IMPELLER OR CONVEYOR MOVING
o EXCHANGE MATERIAL .Mechanical
gas pump ..Heating or cooling
o means and gas pump in housing
124 1 ...Verging gas flow
133 30 WITH COATED, ROUGHENED OR
‘ POLISHED SURFACE
WITH THERMAL OR ACOUSTICAL

135

BLOCKER

S
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Table 1. Continued.
Number of Patents
Located with this -
Primary
Class Subclass Classification Title
140 3 THREE NON-COMMUNICATING FLUIDS
141 4 .Concentric flow chamber
146 2 GRADATED HEAT TRANSFER STRUCTURE
147 1 .Tapered conduit means
14%8 5 RADIATOR CORE TYPF
149 1 .With edge cover or frame meaus
151 5 .8ide-by-side tubes traversing
‘ fin mcans _
152 2 .Deformed sheet forms passages
between side-by-side tube means
153 2 ..With tube manifold
154 4 NON-COMMUNICATING COAXIAL
ENCLOSURES
155 2 .With communicating coaxial
' enclosure
160 3 CASING OR TANK ENCLOSED CONDUIT
ASSEMBLY .With distinct flow
director iun casing ..Longitudinal
162 1 .Wilh support in casing
163 2 .Conduit coiled within casing
164 1 FLOW PASSAGES FOR TWO CONFINED
FLUIDS
165 5 .Interdigitated plural first and
plural second fluid passages
166 23 .:8tacked plates or shells form
' interplate passages
167 6 ..With plate traversing passages
interconnecting alternate spaces
170 2 CONDUIT WITHIN, OR CONFORMING TO,
PANEL OR WALL STRUCTURE .Opposed
: o platee or shells .
172 1 SIDE-RY-SIDE TUBULAR STRUCTURES
OR TUBE SECTIONS
173 1 .With manifold type header or
header plate
175 1 .Inlet and outlet header means.
177 4 TUBULAR STRUCTURE
179 23 .Projecting internal and exter-.
‘ nal heat transfer means
181 13 .With discrete heat transfer

means

-
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Table 1. Continued.

Number of Patents -
Located with this

: Primary por A
Class. "Subclass Classification - - Title
182 v 1 . ..With means spacing fins on
I structure
184 .9 ...Helical
185 6 HEAT TRANSMITTER
186 2 MISCELLANEOQUS
174 'ELECTRICITY, CONDUCTORS
' : INSULATORS o
15 2
15R 1 WITH FLUIDS OR VACUUM .With
o cooling and/or fluid feeding
. , . circulating or distributing
16 1 ‘
183 A ‘
2 ‘ 1,
202 ' ‘ DISTILLATION: APPARATUS
173 . 1. APPARATUS .Systems ..Separatory
e ...Still ....Plural ..... Series
185 ' 1.
189 1 ....With vapor-treating devices
.....Condenser ...... Still
, : supported
236 1. .Types ..Separatory ...Still
....S5pray forming and filming
203 DISTILLATION: PROCESSES,
SEPARATORY
10 A 1 WATER PURIFICATION ONLY
11 1 .Under pressure or vacuum
204 ' CHEMISTRY, ELECTRICAL ‘AND
' L WAVE ENERGY
29 , 1 PROCESSES AND PRODUCTS .Elec-
o trolysis ..Coating ...Combined
....With base treatment
210 * :
57 | 1
219 ' ’ ' ELECTRIC HEATING
19 1
244 g
1 1
257
1 1
43 - 1 -

58 1
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_Table 1. Continued.

Number of Patents
Located with this

o Primary
Class Subclass Classification Title
73 2
79 2
101 1
112 1
233 1
236 1
245 13
248 1
250 4
256 1
259 1
262 5
262.13 1
262.14 -1
262.16 1
262.18 1
‘ 262.20 2
259
9 1
261 99 1 GAS AND LIQUID CONTACT APPARATUS
CONTACT DEVICES .Porous mass
..Liquid-flow control ...Capillary
feed
104 2 .Porous sheet ..Surface contact
...Capillary feed
114R 1 .Wet baffle ..Overflow baffles
263
21 1
266
24 1
313 . ELECTRIC LAMP AND DISCHARGE
: o DEVICES
12 i WITH TEMPERATURE MODTFTER
- .Recirculating systems
21 1 .Electric heater ..For conduc-
tive envelope devices ...Cylin-
drical electrode type envelope
60 ) 1 : -
317
234 1
427 - ’
299 1

NO CLASS 7



Table 2. Patent count by technique-mode.

‘Mode
1 2 . 3 4 5 6
A Natural Forced Pool Flow Mass
Technique convection convection ' boiling boiling Condensation transfer

01 Treated surfaces 0 0 13 2 21 0
02 Rough surfaces 0 33 19 4 1
03 Attached promoters 0 17 3 0 0
04 Extended surfaces 5- 127 29 2 15 2
05 Displacement enhancement OV 3 0 2 0 0
devices
06 Formed channels 0 51 1 0 11 0
07 Swirl flow devices 0 14 2 3 2 1
08 Surface tension devices 1 1 7 3 i4 1
09 Additives for liquids 0 1 0 1 0 0
10 Additives for gases 1 1 0 ‘0 3 0
11  Mechanical aids 0 24 1 0 0 0
12  Surface vibration 0 1 0 0 0 0
13  Fluid vibration 0 2 1 0 0 0
14 Electrostatic fields 7 10 0 0 2 0
15 Injection or suction 0 3 2 1 1 0
16 Compound émhancement 0 2 0 0 ~2 0

&4



LIST BY PATENT NUMBER
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1,680, 145

1928
022D
Heat

1,680, 145

1928
022F
Heat

1,708,600

1929

31

forssblad, N.R.
Aug, 7,

Exchanger

forssblad, N.R.

Aug. 7,
Exchanger

Beckman, J.H.

April 9,

153F
-Cooler

Stilil, %.dJd.

1,716,743
: June 11

1929
0u42B
Heat Transmitting Tube
Kemnal, J.

July 8,

1,770,208
1930
C72A
Air Heater

1,835,557
1931
142F
Heat

Burke, S.P.
Dec, 8, ‘

Transfer

1,838,043
1931
-112F

Apparatus And Method For Heat

Sherwvood, T.K.
Dec., 22,

Exchangers
1,916,337 W.A.
1933

0722
Heat

Schmidt,
July 4,

Int erchanqing Apparatus

1,916,337 W.A.
1933
102A

Heat

Schmidt,
JuLv 4,

Int erchanging Apparatus
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1,931,268 Philipp, L.A.
1933 Oct. 17,
62/126 A
054A
rRefrigerating Systemnm

1,980,821 Palueff, K.K.
1934 Nov. 13,
175/265

141F
Means For Cooling FElectrical Apparatus

2,097,104 Saha, A.P,
1937 Oct. 26,
257/2h8
0722
Heat Exchange Apparatus

2,118,060 Stone, R.H,; and Tilley, E.PF.
1938 May 24, ’
2577262
0u2B
‘Finned Tube

2,161,887 Raasaur, W,R,
1939 June 13,
132738

0727
Turhulence Strip For Radiator Tules

- 2,181,927 Townsend, A.J.
1939 Dec. 5,
29/ 157. 3

1653 :
Heat Exchanger And Method Of Making Same

2;227,680 Townsend, A.J,: and Bascombe, F.J.

1941 Jau. 7,

2577262

0428

Finned Tubing Or The Like

2,234,423 Yittmann, RB. A,
1941 Mar. 11, Therumek Corp.
1227333
0428
Beating Means

2,241,209 Lea, E.S.
1941 May 6,
2577236
ousc
- Pinned Condenser Tube
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2,244,800 Pascale, H.
1941 June 10,
257/262

o42a

Heat Transfer Tube

2,244,800 Pascale, M.
1941 June 10,
2577262
042c
Heat Transfer Tube

2,245,069 Clark, W.R.
1941 June 10,
2577262
0428 :

Heat Transfer Unit

2,247,243 Kritzer, R. W, :
1941 June 28, Thermek Corp.
29/157. 3 o
0428 o _
Heat Exchange Element and Method of Making the Saame

2,247,243 Kritzer, R.V.
1941 June 24
29/157.3
ou2C - ' . '
Heat Exchange Element and Method of Making the Sanme

2,279,548 Bailey, E.G,
1942 April 14,
1227235
023a
Liquid vaporizing Tube

2,360,094 Arvins, N.A.; and Arvintz, A.A.
1944 Oct, 10,
2577233
072F
Heat Exchanger

2,394,698 Kuenhold, 0.J. Sr.
1946 Peb. 12,
2617104
015F
Evaporator

2,432,308 Goodyer, H.J.
1947 Dec. 9,
210/57
0B2A : :
Conduit Having Annular Ribs, A Suwmp, And Sediment Directing Means
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2,439,775 Kennedy, W.¥.
1948 april 13,
257/ 259

112
Heat Exchanger

2,463,997 Rodgers, J.S.
1949 March 8,
29/157.3

. .042A .
Method Of Making Externally iAnd Internally Finned Tubes

2,463,997 Rodgers, J.S,
1949 H¥arch 8,
29/1%7.3

guz2cC '
Method Of Makihg Exteinally And Internally Finned Tubes

2,514,797 Robinson, R.S.
1950 July 11,
251773
132A
Heat Exchanger

2,517,654 Gaugqler, R.S.
1953 Aug, 8,
261/99
073F
Refrigecrating Apparatus

"2,.,517,654 Gaugler, R.S.
1950 Auqo : 8'
261/99
N83F
rofriger ating Apparatus

2,529,013 Gloyer, W,
1950 Nov., 7,
2577245
032n
Heat Exchanger

2,553,142 BcCreary, K.
1951 may 15,
29/157.3

. ou2c ) ) .
Method For Making Heat Exchangers

2,565,221 Gaugler, R.S.
1951 Auq. 21, e
261/108

023A _
Refrigerating Apparatus -
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2,591,878 Rogers, P.S. ETAL
1952 aApril 8, .
257/2aS
032D ,

Oxygen Regenerator

2,608,936 Kaehni, Ww.L.; and Kaehni, F.J. .
1952 July 29.
158/113
181F : ' ' Lo
Method And Apparatus For Controllinq the Generat1on of Heat

2,605,377 Kaehni, W.Ll.: and Kaehni, P.J.
1952 July 29, : A
219719
142a
fleat Exchange Method. And Apparatus

2,610,835 Hytte, R.P.L. .
1952 Sept. 16,
2577245 :
062D
Plate Heat Rxchanger

2,613,066 Newlin, J.S.

1952 oct. 7,

257/262.20

042B
- Finned Tube Construct1on

2,617,634 Jendrassik, G.A
-1952 Nov. 11, .
25772885 .
062D .

Heat Exchanger

2,623,736 Hytte, R.P.L.
1952 Dec. 39,
2577245
062D )
Plate Type Pasteurizer

2,664,274 ¥Worn, G.A.; and Rubln, P. L. .

1953, Dec. 29,

257,73

1321 : ) _
Method And Apparatus Employing .-Sonic Waves In Heat Exchange

2,729,266 Humphrey, R. P,
1956 Jan. .3; General Gas Light Company
153771
06227
Apparatus and Method for. Making Splrally Corruqated ‘Metal Tubes
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2,731,241 Christian, J. D.
1956 Jan 17,
2577719
112C :
Heat ¥xchange Device

2,733,898 Christian, J. D.
1956 Feb. 7,
257/101
112C .
Hollow Screw Conveyor Flight

2,753,159 Christian, J. D.
1956 July 3, Holo-Fllte Inc.
257/79
112¢C ‘
Heat Transfer Device

2,789,797 Simpelaar, €.S.
1957 Aapril 23,
2577245
Qu2g
Heat Exchanger Fin Structure

2,790,310 Green, F.H.
1957 April 30,
627136
152
Axial Flow Vortex Tube Mechanicon

2,813,701 Fenger, C.
1957 Nov. 19,
2577245
o4s5e
Croosc Flow Heat Exchanan

2,870,999 Soderstrom, S.H..
19%@ dan. 27,
2577262, 20
042C
Heat Exchange Element

2,872,165 Wennerberq, F.J.
1959 Feb. 3,
2577245
062D .
Plate Type Heat Exchangers

2,873,954 Protze, C.

1959 Feb. 17, Telefunken GmbH, :Berlin

2577250
033F
Heat RExchanger for Electric Discharge

Tube
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2,877,000 pPerson, F.W,
- 1959 March 10,
25772185
042F
Heat Exchanger

2,890,722 Loebel, P.A,; and Ewing, R.
1959 June 16, '
138738
1622
Heat Exchanger Tube

2,892,618 Holm, S.
1959 June 390,
257/245

0U42E
H-X And Cores And Extended Surface Elements Therefor

2,895,508 Drake, C.E,
1959 July 21
138/38 :
0421
Heat Exchanger Conduit

2,905,447 Huet, A.
1959 Sept. 22,
257/262. 14
04s2C ‘
Tubular Heat Exchanger

2,916,807 Christian, J. D.
1959 Dec. 15,
29/156.8
112C
Heat Exchange Equipment

2,917,284 CThristian, J. D.
1959 Dec. 15,
2577112
112C
Heat Exchange Apparatus

2,919,115 VYaaler, L.E.
1959 Dec. 29,
257758 .
015F
Inpregnated Porous Condenser S5urface

2,923,640 Buckingham, ¥.T.
1960 Peb. 2,
117749
0158 ,
Method Of Applying A Plastic Coating
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2,932,491 Miller, L.M.
1960 april 12,
2577256
062D
Heat Transfer Unit

2,935,305 Beurtheret, C.A.E.
1960 May 3,
257/250
142F .
Electric Discharge Device Cooling Systen

2,935,306 Beutheret, C. A, E,
1960 May 3, General Electric Coumpany
257/250
Q43P
vapor Cooling Apparatus for Electric Discharge Devices

2,947,152 Bloem, A.T. . !
1960 aug. 2, )
62740
045p '
H-X For Seperating Out Constituents From A Gas By Cooling

2,950,604 Gambill, ¥%.R.; and Greene, N.D.
1960 Aug. 30, :
62/5
0741
Heat Trausfer Method

2,952.444 Jenssen, S.K.
1960 Sept. 13,
2577245
062D
Heat Exchangers Of The Plate Type

2,958,021 Cornelison, B.; and Wolff, E.A. Jr.
1960 Oct. 25,
3177234
0u43a
Cooling Arrangement PFor Tramsistors

2,962,114 Hinde, J.N.
1960 Nov. 15,
138/38
043a
Innerfinned Heat Transfer Tutes

2,962,265 Van Luik, Jr., F.W.
1960 Nov. 29,
257/43
145B
Vapor-Liquid Phase Conversion
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2,962,265 Van Luik, Jr., F.W.
1960 Nov. 29,
257/43
145C
" Vapor-Liquid Phase Conversion

2,969,957 Beurtheret, C.A.E. : SR : ‘?vv“rf%x
. 1961 Jan 31, Compagnie Francaise Thomson-Houston
257/250 '

043F
Electric Discharge Device Cooling Systenms

2,970,669 Bergson, G,
1961 feb. 7,

18372

08517 :
Condensing Filter

2,978,797 Ekelund, A.E,

1961 April 11,

29/157.3

042C '
Tubalar Finned Metal Secticn And Manufacture Thereof

2,983,115 Caswell, H.E.

1961 May 9,

62/285

045C

Heat Transfer Device With Condensate Drainage Means

2,985,434 Boring, S.A,;Speca, E,J,.,: and Zierak, S.J.
1961 May 23, .
2577245
- 042D
Regenerator

2,995,344 Hryniszak, V.-

1961 Aug. 8,

2577245

062D

Plate Type Heat Exchanger

2,998,228 Huet, A.

1961 Auq. 29,
257/262.18

842cC

Surface leat Exchangers

3,015,355 Humphrey, A.H,

1962 Jan., 2, General Gas Light Company
153778

022

Method for Forming Spirally Ribhed Tubing
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3,022,049 Abbott, R.W.
1962 Feb. 20,
2577262, 13
0u28B : .
Heat Exchange Tubing

3,033,536 Guszmann, M.
1962 may 8,
2577262, 16
pu2B
Radiator Systen

3,045,138 Pohl, ¥W.J.
‘ 1962 July 17,
313/21
023c
Plectrical Discharge Tubeé

3,046,428 Beurtheret, C. A, E.
1962 July 24, Cowpagnie Francaise Thomson-Houston
313712 d
043F
High Frequency Tnergy Interchange Device Lo

3,046,429 Beurtheret, C. A. E. .
1962 July 24, Compagnie Francaise Thomson-Houston
313712 ‘

NU3F
High Frequency Energy Interchange Device

3,055,643 Beurtheret, C.A.E,
1962 Sept. 25,
25772590
073A
Heat Exchangers

3,056,587 Steigerwald, K.H.
1962 Oct. 2,
251/ 1 '
142P

3,071,159 Coragqgioso, C.B.
1963 Jan. 1,
138738
0722
Heat FExchange Tube

3,088,494 Koch, P.H,; Pirsh, E.A.; and Swenson, H.S.
1963 May 7, ;
138/3%7
ou3n ‘

Ribbed Vapor Generating Tubes

R

T )

Methods Of Effecting A High Rate Of H,T, From A Heated Surf,

etc,
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3,089,318 Hebeler, H.K.
1963 May 14,
62/467
043¥ A - :
Hypersonic. Cooling System

3,111,168 Huet, A.
1963 Nov. 19,
1657165
042C
Heat Exchangers

3,117,625 Praenkel, S.J.
1964 Jan. 14, Stanray Corp.
1657185 :
0u2r : ‘
Filling Material for Heat Exchangers

3,128,821 Andersen, R. C.
1964 Apr. 14, Flexonics Corp.
153/71
022a
Corrugator for Metal Tubing

3,128,821 Andersen, R. C,
1964 Apr.. 14, Flexonics Corp.
153/71
042cC :
Corrugator for Metal Tubing

3,137,184 Mevers, P.G.
1964 June 16,
77/55
141F _
Tool Cooling Apparatus

3,152,774 Wwyatt, T.
1964 oct. 13,
24471 '
083F
Satellite Temperature Stabilization System

3,152,774 Wyatt, T,
1964 Oct. 13,
24471
085F
Satellite Temperature Stabilization System

3,154,141 Huet, A.
1964 Oct. 27,
1657133
022C
Rouqhened Heat Exchanger Tube
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3,156,455 Boulet, C.
196& Nov. 10, Holo Flite Intl, Inc.
263/21
1128
methods of Fffectlnq Heat Exchanqe and Heat Ttansfer Devices Therefm

3,163,207 Schultz, R.T.
1964 Dec. 29,
165/68
042P
Heat Dlss4pat1nq MNount For Electronlc Components

,3 167,927 Lynch, P.J.; and Taylor, P.L.
1965 Feb. 2, -
62/56
0 15F
Promotion Of Dropwise Condenstion

3,174,319 Kovyama, S.; Shida, J.? and Nakayama, K.

1965 March 23, '

72/96

ou’n

Method And Apparatus For Manufacturing Inteqrally Finned Tibing

[N

.. 3,175,960 Rassat, H,

1965 March 30,

202/ 189

0u4sB

Air Cooled Condenser For Distilling Apparatus

3,187,812 Sstaver, E.F,

1965 June 8,

1657185

042%

Heat Dissipator For Electroaic Cltcultry

3,196,634 Rich, D.G.
1965 Tuly 27,
62/394
015C
refrigeration Systen.

1,202,210 Hughes, R,W.
1965 Aug. 24,
165/154
032C
Heat Exchanger

3,202,212 Kritzer, R, ¥.
1965 2Auq. 24,
1657179
0428
Heat Transfer Element
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3,206,381 Neugebauer, P.J.; and lLustenader, E.L.
1965 sept. 14, : -
2027188
0 15F '
Dropu1se Condensation Dist111at1on Apparatus

3,207, 209 Hunmel, R.L.
1965 Sept. 21,
16571
013r .
Means For Increa51nq The ‘H.T. Coeflcxent Betveen 1A vall And etc.;

3,207, 216 Donaldson, D.B.
1965 Sept. 21, '
1657148
062D '

HBeat Exchanger

3,209,062 Scholz, C.F.
1965 Sept.. 28, =
174715
042E '
Mounting And Coolan Syst. For Seal-Conductot Heat Genetatinq Dev.

3 213,525 Crelqhton, H M.; BEvans, S.0.; and McMurdy, A.E.
: 29/157 3
0627
nethod of Porm1nq An Internal Rib In The ‘Bore Of A Tube

3,215,196 Pauls, T.P.
1965 Nov. 2,
165/ 179
oy2c
Metal Fabr1cat1on

3,217,799 Rodqets.zJ.S.
1965 Nov. 16, -
1657179
025
Steanm Condense: Of The Water Tube Type

3,221,399 Karwmazin, J.
1965 Dec. 7,
29/157.3
042R :
Method Of Hanufacturlnq ﬂeat Exchanger

3,224,485 Blomgren, 0.C. Sr. ETAL
1965 Dec. 21,
158/1
1412 ‘
. Heat Control nNevice And Method
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ETAL

3,224,497 Blomgren, 0.C. Sr.
1965 Dec. .21, :
165/2 ‘
141F ' '
Method And npparatus For Lover1nq The Temperature Of A Heated
Body

3,224,497 Blomgren, O.C..Sr. ETAL

1965 Dec. 21,

165/2

142F

Method and Apparatus For Lowerlnq The Temperatnre Of A Heated Body

3,225,824 Hartenberg, K.
1965 Dec. 28,
1657122 o

OuSE |
~Air Cooled Heat Exchanger For Coollnq Liquid Media

3,228,464 Stein, ¥.J.: and Banthin, C.R.

. 1966 Jan. 11,
165/ 166

062D
Corrugat ed Plate Counter Flou Heat Exchanger

3,229,722 Kritzer, R.W.
1966 Jan. 18,
138,39

Ou2A
Heat Exc hange Element With Internal Flow D1verters

[

1966 Jan. 18,
165/105

0157 .
Evaporatlon—Condensatlon Heat Transter bvevice

3,229,759 Grover, G.,H.
1966 Jan. 18,
165/105

083F
Evaporation-Condensation Heat Transfer Device

1966 Jan. 18,
1657105

085F
Evaporation-Condensation Heat Transfer Device

3,232,341 Yoodworth, L.R. .
1966 Feb. 1,
165/ 111
0751
"Condenser
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3,235,004 Beurtheret, C.
' 1966 Feb. 15, Compagnie Francaise Thomson-Houston
1657185
0u3r
Heat Dissipating Sfructure

3,240,683 Rogers, F.A,
1966 March 15,
2027173
065D
Dlstlllatlon Apparatus For Treating Sea Water To Produce etc. .

3,244,601 Diedrich, G.E.
1966 April 5,

.202/236
025C
Fluted Tubular Distillation Apparatus

3,247,583 Hansson, A.:; and Brick, R.M,
1966 Apr. 26, Continental Can Company, Inc, .
29/157.3
032F
Production of Externally Pinnead Sheet Stock

3,261,905 Allen, B.F.
1966 July 19, General Electric Company
174715
153F
Stationary Induction Apparatus Coollnq Systen

3,267,564 Kevyes, J.M,
' 1966 Auq. 23,
29/157.3
Du2A
Method Of Produc1nq Duplex Internally Finned Tube Units

3,269,459 pPopovitch, D.
1966 Auq. 30,
1657140
0428
Extensive Suarface Heat Exchanger

3,273,599 Heeren, H,
1966 Sept, 20,
138/38
042A
Internally Finned Condenser Tube

3,273,599 Heeren, H.
1966 Sep. 20
138738 :
045a
Ioternally Pinned Condenser Tube
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3,288,209 ¥all, A.J.; and Palmer, A.
1966 Nov. 29,
165/184
0u28 :
Heat Transmitting Tubes Having Helical Fin Means

3,289,752 Staub, F.N.
* 1966 Dec. 6,
165/110
035D
Cconlensing Heat Transfer Device

3,289,756 Jaeger, U.R.
1966 Dec. 6, Olin Mathieson Chemical Corporation
1657155
ou2¢C
Heat Exchanger

3,294,162 Loehlein, H.J.; and Curran, E.E.
19bb Dec¢, 27, '
1657181
042C
Heat Exchanger Construction And Method For Making The Same

3,295,599 Okamoto, Y. ETAL
1967 Jan. 3,
1657184
0428
lleat Tranafer Fin Hcat Exchanging Tube

3,298,427 Erb, R.A.
1967 Jan. 17,
16571
015F
Method And Apparatus FPor Dropwise Condensation

3,299,949 Beurtheret, C,A.E.
1967 Jan. 24,
1687188
0u3cC

Device For Fvaporative Cooling Of Bodies And Power Vacuum etc.

3,301,314 Gaertner, R,F.
1967 Jan. 31,
165/1
015F
Method And Means For Increasing The H.T. Coefficient etc,

3,302,701 Thomas, D.G.
1967 Feb. 7,
165/ 109
022F
Turbulence Promoter Por Increased Heat And Mass Transfer



3,302,701 Thomas,
1967 FPeb. 7,
1657109 '
026F ‘
Turbulence Promoter For

D.G-

3,306,350 Beurtheret, C.A.E.

1967 Feb, 28, Compagnie

1657105
043F .
Electron Discharge Tube

3,311,165 Karmazin, J.
1967 March 28,
1657109
062D

. Heat TExchanger

3,326,283 ware, C.D.
1967 June 29,
1657181
043C
» -~ Heat Tramnsfer Surface

3,330,336 Gobel, G.
1967 July 11,
165/ 160
032¢C

47

.

Increased Heat and Mass Transfer
Francise Thomsor Houston-Hotchkiss Brandt

Having Improved Cooling #Heans Therefor. .

< Heat Exchanger Tubes ¥ith Longitudinal Ribs

3,339,631 ncGurty,
1967 Sept. 5,
1657109
0434

Jv A.:

and Necker,

R.C.

Heat Exchanqer fitilizipg Vortex Flow

3,347,059 Laing, W,
1967 oct. 17,
62/325
112
‘Heat Pump

3,358,750 Thomas, D.G.
1967 Dec. 19,
1657 1717
035cC
Condenzer Tube

3,360,040 RKritzer,
1967 Dec. 26,
1657181

. 0u2B

R.W.

Heat Exchanger Elements
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3,363,682 Hartley, D.E.
1968 Jan. 16,
1657181
0u42r ' ,
Heat Exchangers Having Vortex Producing Vanes .

3,367,415 Beurtheret, C.A.E. o
1968 Feb., 6, Compaqgnie Prancaise Thomson Houston-Hotchkiss Brandt
165/185
C43F ,
Anisotherm Evaporation Heat-Transfer Structure

3,368,610 Kartluke, H,; and Boyd, C.A.
1968 Feb. 13, '
. 165/1
133F
Superheating Prevention And Boiling Coantral

3,370,644 Daily, W.B.; and Speca, E..J,
1968 Feb. 27,
165/1
1424
Method Of Increasing The Rate Of Heat Transfer:

3,371,709 Rosenblad, C.F,
1968 March 5,
165/115
N65D
Falling Pilm Plate Heat Exchanger

3,384,154 Milton, R.M,
1968 May 21,
165/ 1
015C
Heat Exchanger Systen

3,334,160 Beurtheret, C.A,
1968 May 21, Compagnie Francaise Thomson Houston-Hotchkiss Brandt
16%/74
0u3F
" Non-Isothermal kvaporation Type Heat Tranofor Apparatns

3,384,165 Mathews, R.'T.
1969 May 21,
1657122
0428
Heat FExchanger

3,390,667 Beutheret, C. A, E. :
1968 July 2, Compagnie Francaise Thomson Houston-Hotchkiss Brandt
123/8
ou3r
Two-Stage Cooling Systemr for Heat Machine Components
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3, 392 781 aner, N.; and Lnstenader. B.L..
1968 July 16, '
1657135
023A
Vaporizing Heat Transfer Device

3,394,736 Pearson, J.F,
R 1968 July 30,
138738
042A
Internal FPinned Tube

3,397,440 Dalin, D.
1968 Auq. 20,
29/157.3
022C B _

Hethod of Hak1nq Heat Exchanger Havinq Extended Surface :

3,398,784 Smith, J.W.; and Gowen, R.A.
1968 Augq. 27,
16571
022a
Method Of Heat Exchange With High Viscosity Liquids

3,407,871 Penney, W.R.
1968 Oct .29,
165/85
072a
Heat Exchanger

. 3,410,533 Penney, W.R,
1968 Nov. 12,
259/9

112a

Mixing Equipment

3,422,518 French, F.W.
1969 Jan. 21,
29/157.3
ou2a
Method of Reforming Tubular Metal Blanks Into Inner Pinned Tnbes

3,&23,29“ Sephton, H.H.
1969 June 21,
203710
074a
Yortex Flow F11m Distillation Process

3,433,294 Timson, W.J.
1969 March 18,
16571
015P
Boiling Heat. Ttansfer System

PREN
)

P
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3,438,433 Gunter, A.Y.

1969 April 15, Hudson PEngineering
165/151

0428

Plate Fins

3,448,791 Clark, J.

1969 June 10,
165/1
1427

Methods And Apparatuses For Energy Transfer

3,450,193 #olfe, W, Jr.

\

3"3'

1969 June 17,
16571

045

Corrugated Tubing

452,147 Narbut, P,.; and Moore, C.L.
1969 June 24,
17416 .
101F
Noncondensable Gas - Condemnsable Vapor

E 3,“5“,081 Kun, L.C.: and CZikk' Aouo

1969 July 8,

1657133

0232

Surface Por Boiling liquids

3,055,376 Beurtheret, C.A.E,

1969 July 15,
165/1

QUu3E

Heat Exc hanger

3,457,982 Sephton, H. H.

1969 July 29,

159/13

0762

Evaporation and Distillation Apparatus

3,457,990 Theophilos, N.P,; and ¥Wang, D.I.J.

1969 July 29,
165/133
023A

Cooled Electri.

Transformer

Multiple Passage Heat Exchanger Utilizing Nucleate Boiling

3,457,990 Theophilous, N.P.; and Wang, D.I.J.

1969 July 29,
1657133
ousa

Multiple Passage Heat Exchanger Utilizing Nucleate Boiling
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3,366,189 Erb, R.A.
1969 Sept. 9,
1177132

015P A
Method Por Improving Heat Transfer In Condensers

3,469,626 Wright. F.W¥W.:; and ¥Wilson, A.H. .
1969 Sept. 30,
1657 166

062D _
Plat e Heat Exchangers

3,481,394 Withers, J.G. Jr.
1969 Dec. 2, 4
165/179

o45cC
Configuration Of H.T. Tubing For Vapour Condensatlon etc.

3,502,137 Pawlowski, J.,
1970 March 2”. '
165/1

192 :
fethod Of Intensxfy1nq H.T. 'In Worms Having A Single Spindle

3,508,608 Roe, R.C.
1970 April 28,
165/ 179 .

085C ‘
Condenser Tubes

3 521,705 Beutheret, C. A.; and Douguet, E. J.
1970 July 28, Compaqnle Francaise Thomson. Houston-ﬂotchklss Brandt

165/74
023c
Heat Exchange Structure and Electron Tube Including Such Exchange

Structure

3,521,708 Webl, R.L.
1970 July 28,
1657186

043C .
Heat Transfer Surface Which Promotes Wucleate Ebullition

3,523,577 #ilton, R.HM.
1970 Aug. 11,
165/110

015C _ A
Reat Exchange Systen

3,526,268 Robinson, N,
1972 Sept. 1,
165/1

12y
Coruvna 0ischarge Heat Transfer
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3,528,494 Levedahl, ¥.Jd,.
1970 Sept. 15,
1657105
NusA -
Heat Pipe For Low Thermal Conductivity Working Fluids

3,529,661 Tousch, T.
1970 Sept. 22,

165787
1128 :
sor with Hollow Material Contacting Flements

Rotary Material Proces

3,532,161 Lockel, F.A.
1970 Oct. 6,
1657167

062D '
Plate Type Heat FExchanger

3,533,267 Bunnell, T. R.
1970 Oct. 13, Turbotec, Inc.
727299 »
U62A .

Method and Machine for Spirally Corrugating Tubes

‘3.53“,555 “ebb, Jo Eo
1970 Oct. 20,
60/217

0921
Laminar Flow Enhancement

;3,540,530 Kritzer, R.¥.
1970 Nov. 17,
165/ 146

0428
Gradunated Heat Exchanger Fips :

3,547,185 BEissenberqg, D.M,.
1970 pec. .15,
16571
105C
Method For Promoting Dropwise Condensation On Copper etc.

3,559,437 Withers, Jr., J.G.
1971, Peb. 2
72/96

022A .
Method and Apparatus for Making Heat Transfer Tubing

3,559,437 Wit hers, Jr., J.G.
1971, Peb. 2
72/96
gusc
method and Apparatus for BMaking Heat Transfer Tubing
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3,559,722 Schauls, J.L.; and Duncan, F.D.
‘ 1971 Pedb., 2,
159716
062D
Method And Apparatus For Two Phase H.X. Fluid Distribution etc.

3,566,514 Szumigala, E.T.
1971 March 2,
29/558 '
023F S
Manufacturing Hethod FPor Boiling Surfaces

3,578,075 9inter, J.
1971 May 11,
1657177
022c
Corrugated Tubing

3,587,730 Milton, R.M.
‘ 1971 June 28,
165/110
915C .
Heat Exchange System With Porous Boiling Layer

3,590,917 Huber, J,; and Poth, L.
1971 July 6, '
165/167 :
062D
Plate Type Heat Exchanger

3,595,299 ¥eishaupt, J.; Waldiman, H.; and Haring, T.
1971 July 27, '
1597280
032a ,
Apparatus For The Evaporation Of Low Temp. Liquified Gases

3,595,310 Burne, F.A,
1971 July 27,
165/181
ou2B '
Modular Units And Use Thereof In Heat Exchangers

3,596,495 Huggins, H.D.
1971 Aug. 3, :
72/267
Nu2n- _
Heat Transfer Device And Method Of Making

3,598,180 Moore, R.D. Jr.
1971 Aug. 10,
165/133
083z
Heat Transfer Surface Structure
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3,602,027 Kluq, ¥.A.; and Ware, C.D.
1971 Aug. 31, The Trane Company
72798
0238
Simultaneous Pinning and Reforming of Tubular Heat Tramnsfer surface

3,602,027 Klug, W.2.; and Ware, C.D.
1971 Aug. 31, The Trane Coumpany
72/98
f42c¢ .
Simultaneous Pinning and Reformlnq of Tubular Heat Tramnsfer surface

3,603,384 Hugqgins, H.D.; and Dudley, C.J,
1971 Sept., 7,
165/181
Gh21B
BPxpandable Tube And Heat Exchanger

3,604,504 Kessler, S.W. Jr,.; and Hess, J.L.
1Q71 Sept. 14,
1657105
083A
Flexible Heat Pipe

3,605,872 Brault, J,.
1971 Sept. 2C,
165/1
0721

Method Causing Liquid 7o rlow 1n stream Uf annular Cross Section

3,608,629 Cowans, K.V,
1971 Sept. 28,
1657165
$62D ,
Flow Compensator Por Exchanger Apparatus

3,612,175 Ford, J.A.; and ¥Wolfe, W, Jr.
1971 Oct. 12,
1657179
022Cc | .
Corrugat ed Metal Tub1nq

33613'779 Brown, C, E.
1971 Oct. 19,
165/133
085C .
Apparatus ror Obtalnlnq High Heat Transfer In Falling Water Fila

3,621,905 Hedstrom, B.
1971 Nov. 23,
165/1
09ua

Method Of Improving The H 'T. In A Tube Of An Evaporrator etc.



3,622,403 Prench, F.¥,
' 1971 NOV. 23, )
1u8/711.5
- 022A ' ,
Production Of Metal Tubing With Rough Inner Surfaces

3,636,982 Drake, C.E.
1972 Jan. 25,
138738
0u2n :
Internally Finned Tube And Method Of Porming Same
3,648,754 Sephton, H,H, ~ ) . T
1972 March 14, o
153/132
0742 -
Vortex Flow For Enhancing Interfacial Surface & Heat & Mass Tramsf

3,650,321 Raltz, K.L.
1972 M¥arch 21,
165/106
062D
Sheet Metal Radiator Assenmbly

2,662,582 Prench, F.W,
1972 May 16,
727367
ou2x
Heat ~Fxchange Tubing And Method Of Making It

3,665,573 Herner, R.W.; Alexander, E.,E,; and Comstock, I.J.
1972 May 30, : '
29/157.3
0831
Method Of Fabricating A Heat Pipe

3,669,186 Schauls, J.J.
1972 June 13,
1657166
062D
Distributor For Plate Type Heat Exchangers Having End Headers

3,670,606 Blomgren, O0.C. Sr.; and Blomgrem, O0.C. Jr.
1972 June 20,
82/1 C
141F
Method £ Apparatus For Cooling Workpiece And/Or The Cutting etc.

3,675,713 Rristow, R.E,
1972 July 11,
165/1
0754
High Efficiency Vapor Condenser and Method

. ¥ ¥ _
. - .
~ N v
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3,675,710 Ristow, R.E.
1972 July 11,
165/1
1554
Hiqh Efficiency Vapor Condenser and Method

3,684,007 Ragi, E.G.
- 1972 Auqg. 15,
165,133 ‘
033cC } | .
Composite Structure For Boiling Liquids And Its Pormation

3,687,434 Dyskin, E.H. ETAL
1972 Augq. 29,
266/24
1133 (
HHollow Tyre Of Rotary Furnaces £ Method Of PByualizing Tyrc Temp.

3,692,105 OtConnor, J.M,
1972 Sept. 19,
1657181
Qu2n
Heat Exchangers

3,696,861 Webb, R.L.
1972 oct. 12,
165/133
Qu3C . ‘ ,
Heat Transfer Surface faving A High Roiling H,T. Cofficient

3,696,863 Kim, S.C.
1972 Oct. 19,
1657179
ou2a .
InRhAar-vutwr Finned Pecat Transfer Tubes

3,705,618 Jouet, E.; and Rebuffe, P.
1972 Dec. 12,
165/166
022F
Heat Exchanger

3,726,127 oktay, S.; and Schmeckenbecher, A.F.
1972 Dec. 19,
29/576
032D 4 ‘
~Méthod For Forming Heat Sinks Oon Semiconductor Device Chips

3,706,127 Oktay, S.; and schmeckenbecher, A.F.
1972 Dec. 19, International Business Machines Corporation
29/576 :
041P _ 4
Method for Forming Heat Sinks on Semiconductor Device Chips
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3,724,094 Appel, D.¥.; and Hong, S.H.
1973 Apr. 3, Kimberly-Clark Corp.
-34/124
112B
Rotary Drying Drum

3,730,229 D'Onofrio, M. L.
1973 May 1, Turbotec,’' Inc.
138/114 '
062A
Tublnq Unit with Hellcally Corruqated Tube and Hethod for Making
Same .

3,731,732 Ave, R.C.; Burton, J.C.; and Blank, T.G.
1973 May 8,
165/181
0428 .
Tube And Fin Heat Exchanqer

3,734,135 Mosier, J.A.
1973 May 22, '
138/38
032a
Heat Exchanger With Internal Turbulater

3,734,140 Nakamura, H.: and Tanaka, n.
1973 may 22,
1387177
022A : ,
Cross-Rifled Vapor Generating Tubes

3,734,149 Nakawmura, H.; and Tanaka, M.
1873 mMay 22,
1387177
02ua -
Cross-Ri fled Vapor Goneratlnq Tubes

3,735,175 Blomqgren, 0.C. Jr.
1973 May 22,
313/60
1417 o )
Method For Removing Heat Prom Within A Vacuum And From etc.

3,741,285 Kuethe, A.N.
1973 June 26,
165/1

032p
Boundary Layer Control of Flow Separatlon ‘and Heat Exchange

3,746,086 Pasternak, S.F;
1973 July. 17,
1657181
0428 | S e
Heat Fxchangers ' \
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3,747,284 Lyczko, F.J.
1973 July 24,
51/267
1u2F
Cooling Apparatus

3,747,670 Palm, L.J.; and pPalm, R.B.
1973 July 24,
165/1
072F
Thermal Fluid Heater

3,750,709 French, F.¥.
1973 RAug. T,
138738
0421
Heat Exchanger Tube And Method Of

3,752,228 Bosse, R.C.
1973 Aug. 14,
" 165/ 184
0428
I-Type Seqmented Finned Tube

3,757,856 Kun, L.C.
1973 sept. 11,
165/166
062D

Making It

primary Surface Heat Exchanqger And Manufacture Thereof

3,759,050 Slaasted, R.S.; and Dudley, J.C

1973 Sept. 18,
62/93
065D

Mothod 0f Cooling A Gas And Removing 501sture Therefron

3,759,322 Nasser, G.B.,D.; and Waldmann, H.

1973 Sept. 18,
165/166

062D

*Heat Exchanger

3,759,323 Dawson, H.J., ETAL
1973 Sept. 18,
165/166
062D

C-FPlow Stacked Plate Reat‘Exchange:

3,762,468 Newson, I.H.; and Hodgson, T. D.,

1973 Oct. 2,
165/177
n858

Heat Transfer Nembers
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3,762,468 Newson, I.H.; and Hodgson, T.d.
1973 Oct.2, :
1657177
‘0848
Heat Transfer Members

3,768,290 Zatell, V.A.
1973 Oct. 30,
72/68
043cC 4
Method Of Modifying A Finned Tube For Boiling Enhancement

3,768,291 Rieger, K.K. :
1973 Oct. 30, Universal 0il Products
72/78 '
022:A ' .
Method of Forming Spiral Ridges om the Inside Diameter of
Externally Finned Tube

3,771,589 Lage, J.R.
1973 Nov. 13,
16571
0322
Method And Apparatus Por Improved Transfer Of Heat

3,776,018 Prench, P.W,
1973 Dec. 4, '
727367
0a2n .
Tubing with Inner Baffle Fins. And Hethod of- Ptoduc1nq It

3,777,343 Hartford, M. L. D. :
1973 Dec. 11, Spiral Tubing Corp. ‘
29/157.3 R o
0621
Method for Forming a Rellcally Corrugated Concentrxc Tubing Unlt

3,779,312 ¥Withers, J.G.,Jr.. Habdas, B, P.: and Jurmo, M.N.
1973 Dec. 18,
1657184
022a
Internallv Ridged Heat Transfer Tube

3,781, 959 ‘0'Connor, J.HM.
1970 Jan. 1,
29/157. 3B
042B
Method Of Fabrlcatlnq A Finned Heat Excharnge Tube

3,783,938 Chartet, A,
1974 Jan. 8,
1657 166
0722 ‘ ,
Dlsturblnq Device And. Beat Exchanger Embodying The Same
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3,789,915 Pord, J.A.

1974 Peb. 5,

16571

025C o A

Process For Improving H,T. Efficiency And Improved H.T. System

3,797,559 Paul, R.S.; and Weiler, D.W.
1974 March 19,
16571 ’

- 1657
- Rotary Heat Exchanger And Apparatus

3,804,159 Searight, E.F.; and Brosens, P.J.

1974 april 16,
165/109

o428
Jet Impingement Fin Coil

3,807,496 Stadmark, N.H.G.
1974 Aapril 30,
165/167

062D
Heat Fxchange Plates

3,810,509 Kun, L.C.
1974 May 14, Union Cartide Corp.
165/148

0428
Cross Flow Heat Exchanger

3,814,172 Shore, D.T.
1974 June 4,
165712

1220
Heat Exchangers

3,818,984 Nakamura, K.; and Kﬁroyahaqi, M.
1974 June 25,
1657166

04z2r
Heat Exchanger

3,821,018 Grant, A.C,
1974 June 28,

117/94

015C
Porous Metallic lLayer Formation

3,825,064 Inoue, K.
1274 July 23,
1657179

0 15C
Heat Exchanger
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. 3,826,304 Wit hers, J.G6,; Dean, H.B.; and Ross, S.T.

1974 July 30, .

16571

024A ~ ,
‘Advantageous Confiquration Of Tubing For Internal Boiling

3,827,343 Darm, W.J.
1974 Aug. 6,
98/115%
062D
Grease Collecting Heat Exchanger Installation

3,831,664 Pogson, J.T.
‘ 1974 Ang. 27,
165/80
062D ~
Heat Pipe Interfaces

3,831,675 MclLain, C.D.
1974 aug. 27,
1657177
022cC
Heat Exchanger Tube

3,837,396 Newton, A.B.
1974- Sept. 24,
1657111
n8sA '
Vertical Surface Vapor Condensers

3,840,069 FPischer, ¥W.: and Gammel, G.
1974 Oct. 8,
1657105
0847
Heat Pipe With A Sintered Capillary Structure

3,844,341 Bimshas, J. Jr,; and Hickey, E.S.
-1974 oOct. 29, :
165/86
112
Rotatable Finned Heat Exchanger Device

3,845,814 Kun, L.C,.
1974 Nov. 5, Union Carbide Corp.
1657 148
0428 ,
Pinned Primary Surface Heat Exchanger

3,846,254 Sephton, H.H.
1974 Nov. S,
203711
085a
Interface Pnhancement Applied To Evaporation Of Liquids
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3,846,254 Sephton, H.H,
1974 Nov.5.
203711
0422 : ,
Interface Enhancement Applied To Evaporation of Liquids

3,847,212 Withers, J.G. Jr.; and Rieger, K.K.
1974 Nov.12,
165/ 179
022A
Heat Transfer Tube Having Multiple Internal Ridges

3,850,227 Ford, J.A.
1974 Nov. 26,
16571
022¢C :
process For Improving Heat Transfer Efficiency etc.

3,850,234 Fowler, G.
1974 Nov. 26,
1657153
042D
Heat Exchangers

- 3,856,079 Geppelt, E.¥.

1974 Dec. 24,

1657184

ou2c

Pinned Taube Heat Exchange Canductor

3,860,065 Schauls, J.J.
1975 Jan. 14,
165/1%66
062F
pistributor For Plate Type Heat Exchanger Eaving Side Headers

3,861,462 McLain, C.D,
1975 Jan, 21,
165/179
0227
Heat Exchange Tube

3,862,661 Rovalenko, L.M. ETAL
1975 Jan. 28,
165/166
062D . .
Corrugated Plate For H-X And H-X ®With Said FEtec.

3,865,184 Grover. G.HM,
1975 Feb. 11,
1657105
022a -
feat Pipe And Method And Apparatus For Fabricating Same
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3,370,081 RKleppe, B.; and Torgersen, O.
1975 March 11,
138/38
0724
Heat Exchange Conduit

31871cu°7 VBYkOVa A.v. ETAL
1975 March 18,
138/38
ou3a .
Heat Exchange Apparatus

3,872,917 Blomgren, 0,C. Sr.; and Blomgren, 0.C. Jr.
1975 Narch 25, ‘ ' : :
165/1
142FP .

Cooling Apparatus And Method For Heat Exchangers -

3,875,997 Newson, I.H.; and Hodgson, T.D.
1975 April 8, .
1657110
025A
Tubular Heat Transfer Members

3,877,517 pasternak, S.F.
1975, April 15,
1657 146 ‘
0u2B
Heat Rxchangers

3,878,885 DnDeronzier, J.C. ETAL
1975 April 22,
165/1
105A

Methol For Causing Condensation In Drops On H-X Tubes

3,878,885 Deronzier, J.C, ETAL
1975 april 22, ‘
165/ 1
1058

Method For Causing Condensation In Drops On Heat Exchanger Tubes

3,881,342 Thorne, J.K.
1975 May 6,
72/68
g43C

ged Boiling

Method Por Making Inteqral Finned Tubes For Submer

3,885,622 McLain, C.D,
1975 May 27,
165/179
0222 o
Heat Exchanger Tuhe
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3,885,936 Limebeer, G.J.N,
1975 May 27,
627304
ou2n
Heat Exchangers

3,886,976 Kardas, A.; Larson, D.H.; and Nesbitt, J.D.
1975 June 3, :
138/ 38
0522
Recuperator Having A Reradiant Insert

3,887,004 Beck, T.A.
1975 June 3,
16571714
Au2A
Heat Exchange Apparatus

3,887,759 Staudb, F.¥%.; and Rosky, P.G.
1975 June 3,
174715 R
023F .
Evaporative Cooling Syst. Fmploying Liguid Film Evaporation etc.

3,892,273 Nelson, B.E.
1975 July 1,
1657135
083a
Heat Pipe Lobar Wicking Arraungment

3,921,312 Pasternak, S.t,
1975 Auq. 26,
165/181
gu28
Heat Exchangers And #ethod Of Making Same

3,902,552 Mclain, C.D.
1975 Sept. 2,
157179
0227
Patterned Tubing

3,903,962 Newton, A.R,
1975 Sept. 9,
1657 11C

D85Aa
Condensate Guiding Apparatus For Vertical andensinq-Tnbes etc.

3,906,604 Kakizaki, K.; and Suzumura, T.
1975 Sept, 23,
29/157.31A
Q023F
Method Por Forming Heat Transmissive Wall Surface
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3,906,605 McrLain, C.D.
1975 Sept. 23,
29/157.3 R
022A ,
Process For Preparing Heat Exchanger Tube

3,906,605 MclLain, C.D.
1975 Sept. 23,
29/157.3 R
022C : A
Process For Preparinqg Heat Exchanger Tube

3,916,984 Properzi, I.
1975 Nov. 4,
1647278 :
152 »
Cooling Device For Continuous Casting Machine

3,921,711 Hestbrock, A.J.
1975 Nov. 25,
165/109
052a
Turbulator

3,931,854 Ivakhnenko, V.V, ETAL
1976 Jan., 13,
165/166
062D .
Plate Type Heat-Exchange Apparatus

3,947,941 0*Connor, J.M.: and Pasternak, S.P.
1976 april 6,
29/157. 3B
ou28
Method Of Making A Heat Exchanger

3,955,617 walsh, J.C,
1976 May 11,
165/94 -
112 :
Swept Surface Heat Exchanger With Dual Heat Exchange Media

3,973,623 sarll, P.G.
1976 Augq. 10,
165794
112 -
Heat Bxchange Apparatus.

3,976,126 Ruff, K.
1976 Aug. 24,
165/110
0428 .
Air Cooled -Surface Condenser



66

3,981,356 Granetzke, D.C.,
1976 Sept. 21,
1657179

032A
- Heat Exchanger

3,983,191 Schauls, J.J.
1976 Sept. 28,
261/114R

062D .
Brazed Plate Type H-X Por Nonadiabatic Rectification

3,983,935 Henrion, C.E.
1976 Oct. 5, R .
1657166 .
NU28
Heat Exchanger

3,989,104 Newton, A.B,
1976 Nov. 2, _
1657111

0854
Condenser Inserts

3,990,862 Dahl, M.HM.; and Erb, L.D.
1976 Nov. 9,
29/191.2

013FP
tiquid ®eat Exchanger Interface And Method

3,995,688 Darm, W.J.
1976 Dec. 7,

165/165

062D
Air To 3ir Heat Exchanger

4, 124,294 Notaro, F.
1979 May 15,
1657133
0 15C ‘
Enhanced conlensation Heat Transfer Device and Mothod

4,002,201 Donaldson, D. M.
1977 Jan. 11,
1657140

062D
Multiple Pluid Stacked Plate  Heat Exchanger

4,007,774 Withers, J.G. Jr.
1977 Feb. 15,
165/ 1

Dy2A .
H-X Apparatus And Method Of Controlling Pouling Therein



67

%,007,774 Withers, Jr., J.G.
1977 rPeb., 15, UOP Inc.
165/1 ,
022A.
Heat Exchange Apparatus and Method of Controlling Pouling Therein

,016,928 Bartels, E.L.; and Fleming, ‘R. B.
1977 April 12,
1657141
062D :
Heat Exc hanger Core Hav1nq Expanded Metal Heat Transfer Surfaces

Aq,018,26u.nlbertson, C.E. .

1977 April 19, '

165/ 1

015C ‘

Boiling Heat Transfer Surface And Method

4,029,146 Hart, W.F.; and Koenig, R.A.
1977 June 14,
1657166 .
042E '
Corrugated Sheet Heat Exchanger

4,031,602 Cunninqhan, J.L.; and Campbell, B.J.
1977 June 28,
29/157.3ad
042
Hethod of Hak1nq Heat Transfer Tube

4,031,602 Cunningham, J,Ll.; and Campbell, B.Jd.
1977 June 28, A
29/157. 3A8
0a2c
Method Of Making Heat Transfer Tube

4,034,804 MNeijer, R.J.; and Mulder, J.
1977 July 12, U.S. Philips Corp,
1657148 ,
042B
Motor-Car Radiator

4,040,479 Campbell, B.J.; and Rieger, K.R.
1977 Aug. 9,
165/133
043C ,
Finned Tube Having Enhanced Nucleate Boiling Surface

4,044,796 Smick, R.H.
1977 Aug. 30,
138/38
072A
Turbulator



68

4,044,797 Pujie, K. ETAL
1977 Auqg, 390,
138/38
023a
Heat Transfer Pipe

4,050,507 Chu, R.C.; and Moran, K.P..
1977 Sept. 27,
165/1
023F
Method FPor Customizing Nucleate PBoiling H.T. From Electromnic etc.

4,051,898 Yoshino, M.; and Oguri, A.
1977 Oct. 4,
165/166
162F
Static Heat And Moisture Exchanger

u,n%9,1u7'Thnrnp, J,.%,
1977 Nov. 22,
1657133

043cC :
Inteqral Finned Tube Por Submerged Boiling Applications etc.

4,060,125 Fujie, K. ETAL
1977 ¥Nov. 29,
1657133
013c |
Heat Transfer Wall Por Boiling Ligquids

4,060,126 Schladitz, BH.J.
1977 Noav. 29,
1657133
022F |
H.T. Between Solids And Fluids UOtilizing Folycrystalline etc.

4,060,126 Schladitz, H.J.
1977, Nov. 29 '
1657133
081F ‘
Heat Trans fer Between Solids and Fluids Otilizing Polycrystalline

Metal

4,064,914 Grant, A.C,
1977 Dec. 27,
138/142
0 15C
Porous Metallic layer And Formation

4,065,264 Lewin, J.E.
1977 bec 27,
23/258.5BH
ou2c
Blood Oxygenator With Inteqral H-X For Regulating etc.
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4,071,934 Zolman, J.0.; and Griewahn, C,O0,
1978 Feb. 7,
29/157.3 A
Cu42B
CPT Box Fin

4,072,182 Cheng, D.Y.
1978 Pebdb. .7,
165/1

112
Pressure Staged Heat Exchanger

4,073,340 Parker, K.O.
1978 Feb. 14,
1657166

062D
Formed Plate Type Heat Exchanger

4,074,753 Schmittle, K.V.; and Starner, K.E.
1978 Feb. 21,
1657184

ga3c
Heat mransfer In Poonl Boiling

4,086,959 Habdas, E.P.
1978 May 2,
1657155

042cC
Automotive 0il Cooler

4,090,559 Megerlin, F.E.
1978 May 23,
1657179

072A
. Heat Transfer Device

4,093,755 Dahl, M.M.; and Erb, L.D.
1978, June 6, The Gates Rubber Companv

427/299
0138
Method for Haklnq a Liguid Heat Exchanger Coating

4,094,165 Sisk, F.J.
1978, June 13,
62/115
112 )
Loss Heat Suppression Apparatus And Method For Heat Pump

4,094,170 Kantor, F.W,
1978 June 13,
627499

112 .
Rotary Thermodyramnic Apparatus
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4,095,648 Shipes, K.V,
1978 June 20,
1657162
o428
Tube Bundles

4,398,332 Bratthall, 1.; and Linstrom, B,
1978 July 4, ’
1657172
0428 | ,
Finned Tube Heat Exchanger Ccnstruction

4,198,242 Searight, E.F.; and Flanagan, P.
1978 auq, 22,
1657164
Bozv
Jet Impingement Heat Fxchanger

4,109,709 Honda, Ty Takasu, 3; and Onuki, Y.
1978 Aug. 29
1657105
N85F o
Heat Pipes, Process and Apparatus f5r Manufacturing

4,109,710 Forster, S.; and Kleemann, F.
1978 Auq. 29, :
165/165
062D
Heat Pxchanger

4,109,711 Kleine, C,A,; and Middleton, V.L.
1978 Aug. 29, :
16571790
062D
Heat Z=xchange Panel

4,118,944 Lord, R.G.; Bussjager, R.C.; and Geary, D.F.
1978 Oct. 10,
62/98
Qu3A
High prerforusauce Heat Exchanger

4,120,351 Kleine, C.A.; and Middleton, V.L.
1978 oOct. 17, :
165/170
062D
Heat ®xchange Panel With Improved &~hzder

4,121,654 Stockman, FR.F.
1978 oct. 24,
165/6
112
Dry Cooling Tower

Same
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4,123,837 Horner, I.HM.
1978 Nov. 7,
297157, 3R
014c
Heat Transfer Method

4,124,061 Mitchell, R.C, ETAL
1978 ¥Nov. 7, '
165/ 1
082F
Thermal Enerqy Storage Unit

4,126,177 Smith, R.L.; and Yann, C.C,
1978 wNov, 21, ' S '
165791
112
Dual Scraped Surface Heat Exchanger

4,128,125 Borijesson, L.R.; and Johansson, L.A,
1978,Dec. 5, e T .
165716 3
062D
Spipal Heat Exchanger

4,129,181 Janowski, ¥K.R.; Shum, M.S.; and Bradley, S.A.
1978 Dec. 12, . :
1657133
015C
Heat Transfer Surface

4,130,902 Mackenroth, J.R. III; and Bode, H.B.
1978 Dec. 26, : '
2/7
081F
Cooling Batband

4,131,457 Laing, N.
1978 Dec. 26,
165/86
o428
Rotary Heat Exchangers

4,131,159 Lonag, W.A.
1978 Dec., 26,
165/166
062D
Heat Exchanger

4,133,375 Ducasse, J.C.V,: and Bouvet, J.
1979 Jan. 9,
165792
112
Vertical Heat Exchanger
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4,133,377 Lallee, de.J.; Marie, G; and Moracchioli, R.
1979 Jan. 9, .
1657118
062D
Thin-Film Heat Exchanger

4,139,054 aAnderson, J.H.
1979 Febh, 13,
165776
065D
Plate Fin Heat Exchanger

4,147,439 ¥oodhull,T.D.Jdr.:; and lLiedel, T.H,
1979 FPeh. 27,
165/110
0457
Condenser Hcader Construction

4,341,411 Ralnin, I.M. ELAL
1979 Febh, 27,
1657151
0u2n
Tubunlar Heat Exchanger

4,143,710 laPorte, G.E.; Osterkorn, C.L.: and Marino, S.M.
1979 Mar, 13, : ‘ o
1657 182
Q428
Heat Transfer Fin Surface

4,144,933 Asselman, G,A.A.; and Casteliijns, A.P.J.
1979 Mar 290,
1657124
062F
Heat Exchanger

4,146,092 WNakayama, Y.; and Komana, N,
1979 Mar. 27,
165/166
N62D
Plate Type Yeat Txchanger

4,148,357 Fourster; S,:; and Kleemann, M.
1277 April 10,
165/140
ghA28
leat Exchanger Matrix for Recuperative Heat Exchange etc,

4,154,293 Fenner, G.¥W,; and Raqi, E.G,
1972 May 15,
165/133
2144 :
Enhanced Tube Inner Surface Heat Transfer Device and Method
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4,154,293 Penner, G.W.; and Ragi, E.G.
1979 May 15,
1657133
015a :
Enhanced Tube Inner Surface Heat Transfer Device and Method

4,154,296 Fijas, D.F.
1979 May 15,
165/179
nu2a
Inner Finned Heat Exchanger Tube g

4,156,459 Kusuda, H.; and Uehara, H.
1979 May 29,
1657167
033D
Plate Type Evaporator

4,159,735 Anderson, J.H.
1979 July 3
165/40
043D ‘
Plate-Fin Heat Exchanger With Controls Therefor -

4,159,735 Anderson, J.H,.
1979 July 3
165/40
043E
Plate-Fin Heat Exchanger With Controls Therefor

4,159,739 Brothers, ¥.S.; and Kallfelz, A.J..
1979 July 3
1657133
043C .
Heat Transfer Surface and Method of Manufacture

4,162,703 Bosaeus, J.A.
1979 July 31
1657167
062D :
Plate-Type Heat Exchanger

4,163,474 MacDonald, R.D.; Rose, R.K.; and Papsdorf
1979 Aug. 7 '
165/179
ou2xa
Internally Finned Tube

4,163,474 MacDonald, R.D.; Rose, R.K.; and Papsdorf
1979 Aug. 7 ‘
1657179
0u28
Internally Finned Tube
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4,166,498 pujie, K. ETAL
1979 Sep, U
1657133

ouss A
vapor-Condensing, Heat-Transfer Wall

4,171,015 Bucey, C.W.; Miller, K.J.; and Robinson, R.R,
1979 Oct. 16

1657181
ou2c
.Heat Exchanger Tube and Method of Making Same

4,171,915 Rucey, C.W.; Miller, K.J.; and Bobinson, R.R.

1979 Oct, 16

1657181

On2R

Aeat Bxchanger Tnhe and Method of Making Same

4,176,713 Pisher, R,
1979 Dec. 4
165/166

962D
Plate-Type Aeat Exchanger

4,179,911 Saier, M.; Kastner, H-W.; and Klockler, P.
1979 Dpec, 25, Wieland-Werke Aktiengesellschaft

72/78
0238
Y and T-Finned Tubes and Methods and Apparatns for Their Making

4,180,129 Sumitomo, H.
1979 Dec. 25, Bisaka Works, Ltd.
1657110
065D

Plate'Type Condenser

4,180,897 Chester, D.H.
1980 Jan. 1
29/157.3A

su2%
methol of Fabricating Honevcomb Heat Exchanger

4,180,897 Chester, D.H.
1983 .Jan., 1,
29/157.3 2

dQ42R8
Method of Fabricating Honeycomb Heat Exchanger

4,182,410 Yoshida, K,; KRobavashi, K.; and Sumitomo, H,
1982 Jan 8, Hisaka Works Ltd.
- 165/110 :
© 065D

Plate Type Condenser
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a,1az,u1i Sumitomo, H,;

s FPukami, K;, Kobayashi, K.; Doi, M., Kavanishi,
K. and Yoshida, K. ‘

1980 Jan., B8, Hisaka ¥Works 1ltd.

1657110

065D

Plate Type Condenser
4,182,412 Sham, N.S.
1980 Jan. 8, UOP Inc. .

1657133
0238

Finned Heat Transfer Tube with Porous Boiling Surface and
Method for Producing Same
4,183,403 Nicholson, T.P.

1980 Jan. 15

1657166

062D

Plate Type Heat Exchangers

4,184,540 #¥yreen,

1980 Jan. 22,
165/92
1128

Rotary Heat Exchanger

B.
RA-Shipping Ltd.

4,184,542 Sumitomo,
1983 Jan. 22,
165/166
065D

Plate Type Condenser

H.
Hisaka Works, Ltd.

. 4,184,544 Ullmer, H.J.
' 1980 Jan. 22
1657184
0418

Apparatus and Method for Recovering Waste Heat From Flue Gases
4,186,063 Albertson, C,E.: Hichois. G.H.; and Rasmussen, N.
. 1980 Jan. 29, Borg-Varper Corporation

204729 o

0138

Boiling Heat Transfer Surface, Method of Preparing Same and
Method of Boiling

4,186,779 Ragner,

WaT,
1980 FPeb. 5, Dayco Corporation
1387121
022A

Corruqated netal Tube

4,186,798 Tseluiko, J.I.; Kutsykovich, D.B.; Shabelnlkova, L.A., :
Kholopov, V., Schekin, N.G., Gritsuk, L.D., Katsenelenboqen, L. B.
198) Peb. 5
165/ 147
054

Tubular Cooled Members of Metallurgical FPurnace
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n,190,105 Dankowski, G,
1980 Feb. 26
1657179
ou2a
Heat Exchange Tube

4,194,560 Matsuzaki, Y.
1980 Mar, 25, Nihon Radiator Co., Ltd.
1657141
0521a
0il Cooler and Method for Foraming It

4,195,688 FPujie, K.; Nakayama, W.; Ruwahara, H.; Daikoku, T.: and

~Kakizaki, K. ‘
‘1985 Avr. 1, Ditachi; Ltd,y Hitachi Cable, T.td.
1657133

0258

Hoat-Transfer Wall for Condensation and Method of Manufacturing

the Same

4,211,276 Itoh, M.; Takasuna, T.; Ishikawa, Y.; Kimura, H.; and Nusoh,

M.

1980 Jul, 8, Hitachi, Ltd.
165/1

0138

Method of Making Pin Elements for Heat Exchangers

4,216,575 Carnavos, T. C.; and Golymbieski, W. J.
198) Aug. 12, Noranda HMines, Ltd.
29/597
042A '
Method of Reforming the Fins of a Finned Tube

4,216,825 Samitomo, H.
1980 Aug. 12, Hisaka Works, Ltd.
165/109 R
0130
Plat e Type Evaporator

4,216,826 Fujikake, J.
19801 Aug. 12, Furukawa Metals Co,, Ltd.
1657133
023
Heat Transfer Tube for Use in Boiling Type Heat
and Method of Producing the Same

4,219,078 Withers, Jr., J.G.
1980 Aug,; 26, UOP Inc.
1657133 .
013F
Heat Transfer Surface for Nucleate Boiling

Exchangers
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4,223,539 Webdb, R.L.: and Mougin, L.J.
1980 Sep. 23, The Trane Company
62/476
086C
Apparatus for Absorbing a Vapor in a Liquid and Absorption
Refrigeration System Incorporating Same

4,223,723 Hilal, M.A. -
1980 Sep., 23, Wisconsin Alumni Research Foundation
1657133
063F !
Heat Transfer in Boiling Liquified Gas

4,227,572 Harlan, C. S.
1980 Oct., 14, Seton-Scherr, Inc.
1657184
0on2a
Finned Tubing

4,228,852 Sumitomo, H.
1983 Oct., 21, Hisaka Works, Ltd.
165/110 ‘
065D
Plate Used in Condenser

4,228,852 Togashi, A.
1983 Oct. 21
165/173
0222
Tubular Body

4,230,179 Uehara, H.; and Miyoshi, M. .
1980 Oct. 28, Haruo Tehara; Tokyo Shibaura Denki Kabushiki Kaisha
1657113
065D
Plate Type Condensers

4,232,728 Pebnner, G.¥.; and Ragi, E.G.
1982 Nov, 11, Union Carhide Corporation
16571
022a
Method for Fnhanced Heat Transfer

4,232,728 Fenner, G.W.; and Ragi, E.G.
1980 Nov. 11, Union Carbide Corporation
165/1 :
025A
#ethod for Enhanced Heat Transfer

4,236,578 Kreith, ¥, and Cornelison, R.C.
1980 Dec. 2, Condar, Co, '
1657181 :
0418
Heat Exchange Enhancement Structure
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4,237,970 Uehara, H.: and Miyoshi, M.
1987 Dec, 9, Haruo Uehara; Denki Kabushiki Kaisha
165/110

085D
Plate Type Condensers

4,245,695 Pujikake, J.
1981 Jan. 20, Purukawa Metals Co., Ltd.
1657133

025C : ,
Heat Transfer Tube for Condensation and Method for

Manufacturing Same

4,245,697 Togashi, A.
1981 Jan., 20
1657179
227
Tubular Body

4,253,519 Kun, L,.C,; and Ragi, E.G,
1981 Mar. 3, Onion Carbide Corporation
1657110

0358
Fnhancement for Film Condensation Apparatus
g

4,258,782 Rao, S5.S.T.
1981 Mar., 31, Modine Manufacturing Company
1657109 T ’
N42a
Heat Exchanger Having quuld Turbulator

4,258,783 Albertsorn, C,F,; Nichols, G.M,; and Rasmussen, J.N.

1981 Mar. 231, Borg-Warner Corporation
165/133

023C
Boiling Heat Transfer Surface, Method of Preparing Same and

Method of Boiling

4,269,265 Meyer, R.A.: and Bretl, R,A.
1981 May 26, modine Manifacturing Company
1657109 7T .

0327 ,
Tabular Heat Exchanger with Turbulator

4,283,824 Schatz, F.; and 2iemek, G.
1981 Aug. 18, Kabtel-und Metallwerke Gutehoffnungshuette AG
29/157.4

02227
Method for Manufacturing Heat Exchanger Tubing

4,284,123 Gianni, S.J.; and Seeley, ¥.,M.
1981 Aug. 18, Dunham-Bush, Inc,

165/133

04un
Concentric Tube Heat Exchange \ssembly with Improved Intermnal

Fip Structure
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4,285,395 Masutani, K.; Horiguchi, A.; and Sumitomo, H.
1981 Auq 25
1657110
065D
Structure of Pluid Condensing and Heat Conducting surface of
Condenser

4,286,366 vinyard, R.E. ~
1981 Sep. 1, Phillips Petroleum Company
29/157.4
032C /B, .
Method for the Construction of a Baffled Heat Exchanger

4,286,655 Trojani, B.L.
1981 Sep., 1
1657179
nu2a
Finned Tube for Heat Exchangers

4,288,897 Withers, Jr., J.G.
1981 Sep, 15, UOP Inc,
29/157.4
0 13C
Method of Producing a Nucleate Boiling Surface on a Heat
Transfer Member

4,291,758 Pujii, M.; Ogawa, Y.; and Morihiro, Y.
1981 Sep. 29, Mitsubishi Denki Kabushiki Kaisha
165/133
013cC )

Preparation of Roiling Heat Transfer Surface

v 4,296,539 Asami, T,
& 1981 Oct. 27, Kobe Steel, Ltd.
29/157.3 A
0427 ‘
Heat Transfer Tubing for Natural Gas Evaporator

4,296,779 Smick, R.H.
1981 Oct. 27,
138738 o
032a _
Turbulator with Ganged Strips

4,300,629 Hat ada, T.; Senshu, T.; Arai, A.,; Harada, F,; Matsuzaki, A.:
~ Putawatari, H.; Imaizuei, Y.; and Takeda, S.
1981 Nov., 17, Hitachi, Ltd.
1657151
D42R .
Cross-Fin Tube Type Heat Exchanger

4,300,639 Troijani, B.L.
1981 Nov. 17
1657181
0428 | A
Pinned Metal Tube and Method for Making thé Same
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4,305,46) Yampolsky, J.S.
1981 Dec. 15, General Atomic Company
165/179
0421
Yeat Transfer Tube

4,305,460 Yampolsky, J.S.
1981 Dec. 15, General Atomic Company
1657179
885C
Heat Transfer Tube

4,306,619 Trodjani, B.L,
1981 Dec. 22
165/179
DU2A :
Tule Provided with Tnner Fins and Outer Fins or Pins,
Particularly for Heat Exchangers, and Method Therefor

4,311,187 Small, ¥.M.
1982 Jan, 19, Phillips Petroleum Company
16571
032C

Yortex Generators

4,311,193 Vverhaeghe, R,C.; and Huggins, H.D.
1982 Jan. 19, Modine Manufacturing Company
1657149
042n
Serpentine Fin Heat FTxchanger

4,313,248 Fujikake, .. Lo
1982 Feb, 2, Fukurawa Metals Co., Ltd,
29/157.3 A :
0232 L , ;
Method uf Producing Heat Transfer Tube for Use in Boiling
Type Heat Exchangers '

5,313,494 Benqtsson, F,
1982 Feb, 2, Carl Johan Lockmans Ingen jorshyra
1657 140 . '
gezn
plate Heat Exchanger

4,314,587 Hackett, C.D,
19872 Feb, 9, Combhustion Engineering, Inc,
138/38%
224
Rib Design for Boiler Tubes

4,314,605 Sumitomo, H.; Doi, M.; Robayashi, K.; Fukami, K.; and
Kawanishi, K.
1982 Feb. 9, Hisaka Works, Ltd,
165/119 ' o
N85D
Condenser .
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4,314,606 Muller, W.; Gauer, R.; Walkenhorst, ¥.: and wild, G..
1982 Feb, 9, Hoechst Aktiengesellschaft

165/163

062C
Apparatus for a Treatment of Plovinq Media Whlch Causes Heat

Exchanqe and Mixing

4,317,268 Bowden, D.R.; and Novell, B.J.
1982 Mar. 2, Solar lLimited, Inc.
29/157.3 AH

042C
pProcess for Making a Heater Exchanqer

4,328,861 Cheonqg, A.S.; and Beldam, R.P.
1982 May 11, Borg-Warner Corporation
1657151 ‘

0u28
Louvred Fins for Heat Exchanqers

4,336,036 Satoh, Y; apnd Higo, T,
1982 May 18, Kobe Steel, Ltd.

1657 179

045C '

Construction of a Heat Transfer Wall and Heat Transfer Plpe
and Method of Producing Heat Transfer Pipe »

4,330,036 Satoh, Y; and Higo, T.
1982 May 18, Kobe Steel, Ltd.

1657179
022A

Construction of a Heat Transfer Wall and Heat Transfer Pipe
and Method of Producing Heat Transfer Pxpe ,

4,332,291 Mulock-Bentley, D.
1982 Jun. 1, D, Mulock-Bentley and Associates

165776

0428
Heat Exchanger with Slotted Fin Strips

4,332,293 Hiramatsu, #.
1982 Jun. 1, Nippondenso Co., Ltd,
1657153

0428
Corrugated Fin Type Heat Exchanqer

4,336,838 Ely, R.J,.
1657109 T

0727
Heat Exchange Turbulator

4,337,826 Kritzer, R.HW, ,
1982 Jul, 6, Peerless of America, Inc.
1657151

Qu2F
Heat Exchangers and Method of Haklnq Same - -
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4,342,360 Gentry, C.C.
1982 Aug. 3, Phillips Petroleum Co.
165767
0328
Rod Baffled Heat Exchanger

4,345,644 Dankowski, D.B.
1982 Aug. 24
1657154
Qu2a/C
0il Cooler

4,346,760 vidal-Meza, G.D.
1982 Aug. 31, Caterpillar Tractor Co.
165/166
NY2%E . ,
Heat R¥changer Plate Having Distortion Resistafit unlforw Pleats

4,347,897 Sumitomo, W.; and fNehara, H,
1982, Sep. 7, Hisaka Works, Ltd.
1657167
152D
Plate Type Heat Exchanger

. 4,349,068 Coury, G. F.

1982 Sep. 14,

16571 , .
1544 .
Method for Improved fleat Transfer

4,351,389 Guarnaschelli, S.
1982 Sep. 28,
1657141
022A
"Heat Exchanger Apparatus

4,351,392 Stockman, P. F. .
1982 Sep, 28, Combustion Engineering, Inc,
1657186
042A
Heat Exchange Tnhe with Heat Absorptive Shield

h,3%2,392 Rastman, G.Y.
1982 Oct, 5, Thermacore, Inc.
1657104, 25
213¥ :
Mechanically Assisted Evaporator Surfac

4,353,415 Klaschka, J. T.; and Davies, M. J,.

1982 Oct. 12, United Kingdom Atomic Enerqy Authority
165/104.21 :
084A

Heat Pipes and Thermal Siphons
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4,354,550 Modahl, R. J.; and Luckeroth, V. .C. , !
1982 Oct. 19, The Trane Company : .
165/ 133 ‘
.013C 4
Heat Tramsfer Surface for Efficient Boiling of Liquid B-11 and
Equivalents -

'

' 8,359,086 Sanborn, D. FP,; Holman, J. L. .M.,; and Ware, C. D.

' 1982 Nov., 16, The Trane Company

165/133

013C '

Heat Exchange Surface with Porous Coating and Subsur face Cavities

4,360,058 Muellejans, H. ' '
1982 Nov., 23, Sueddeutsche Kuehlerfabrlk Julius Fr. Behr GmbH & Co.
1657 10 4, 21
025a
Process for the Preparation of a Surface of a Metal. ﬁall for the

fer of Heat

4,360,059 Funke, K H
1982 Nov. 23, Funke Warmeaustauscher Apparatebau KG
165/160 .
ou42cC .
Tube Type Heat Exchanger

4,365,667 Ratada, T.; Senshu, T.; Arai, A.; Harada, F.:; Matsuzaki, A,.;
atari, H.; Imaizumi, Y.; Takeda, S. : :
1982 Dec. .28, Hitachi, Ltd.
165/152
032E
Heat Exchanger

4,366,859 Keyes, J.M.
1983 Jan. 8,
1657184
046E
Refractory Heat Exchange Tube

4,367,791 Asami, T,
1983 Jan. .11, Kobe Steel Ltd.
165/109
Quyr/B
Heat Transfer Tubing for Nataral Gas Evaporator

4,368,776 Neqita, J.; Yamada, Y.; Kaneko, H.; Ogino, T.
1983 Jan. 18, Nippondenso Co,, Ltd.
1657133 ’
042B
Aluminum Heat Exchanger

a 368,777 5rasso, G.
1983 Jan. 18, Centro Ricerche Fiat S, p.A.
1657154 .
0428
Gas-lLiquid Heat Exchanger
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4,368,779 Rojey, A.; and Cohen, G.
1983 Jan, 18, Institut Francais du Petrole
165/165
ou2e
Compact Heat Exchanger

4,369,835 Goudy, P.R., Jr.
1983 Jan, 25, B.J. Landis, K.J. Landis, P.R. Goudy, Jr.
1657154
112a . ,
Thermal Enerqy Transfer Apparatus and Method

4,369,837 Moranne, J.-P..
1983 Jan, 25, Societe Anonyme des Wsipes Chausson
1657175
0428
Tabe for Tuhe-Plate Heat Exchangers

4,369,837 moranne, J.-F.
1983 Jan, 25, Societe Anonyme des Usines Chausson
1657175
0248
Tabe for Tube-Plate Heat Exchangers

4,369,838 Asanuma, Y.; and Showa, K.
1983 Jan. 25, Aluminum Kabushiki Kaisha Showva
165/185
041e
Device for Releasing Heat

4,373,577 McMillen, R.G. , '
1983 Feb. 15, Internatinnal Harvester Co.
165/ 122
ou2B
Heat Exchanger Assembly

4,373,578 Saperstein, Z.P.; El-Bourini, R.M.:; and Munch, J.E.
1983 Feb, 15; Modine Manufactnring Company
1657141
0428
radiator with Heat Exchanger

4,374,542 Bradley, J.C,
1983 Feb, 22,
165/ 166
ou2r
Ondulating Prismoid Modules

4,374,542 Bradley, J.C.
1983 Feb. 22,
165/ 166
0U46F
Undalating Prismoid Modules
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4,375,832 Asselman, G.A.; Casteligns, A.P.J.; and Van Mensvoort, .A.J.
1983 Mar. 8, 0.S. Philips Corp. ' :
165/152

0U2R .
Tube and Fin Radiator
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3,722,049 abbott, R.W,

’ 1962 Feb, 20,
2577262, 13
0428 :
Heat Exchange Tubing

4,018,264 Albertson, C.ZE.
1977 April 19,
165/1
015¢C
Boiling Heat Transfer Surface And Method

4,258,783 albertson, C.E.; Nichols, G.N¥.; and Rasmussen, J.N.
1981 Mar. 31, Borg-¥arner Corporation
165/133
023cC
Boiling Heat Transfer surface, Method of Preparing Same and
Method of Eoiling

4,186,063 Albertson, C.E.; Nichols, G.M.; and Rasmussen, N.
1980 Jan. 29, Borg-Warner Corporation
204729
D138
Boiling Heat Tranms fer Surface, Method of Preparing Same and
Method of Roiling

3,261,905 Allen, B,PF.
1966 July 19, General Electric Company
174715 '
153p
Stationary Inductlon Apparatus Cooling Systenm

3,128,821 Andersen, R. C.
1964 Apr. 14, Flexonics Corp.
153771 '
0222
Corrugator for Metal Tubing

3,128,821 Andersen, B, C.
1964 Apr. 14, Flexonics Corp.
153/ ‘
n42c -
gorrugator for Metal Tubing

4,139,054 Anderson, J.H.
1979 Peb, 13,
165/76
365D
Plate Fin Heat Exchanger

4,159,735 Anderson, J.H.
1979 July 3
165/40
Qu3D
Plate-¥inp Heat Fxchanger ¥With Controls Therefor
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4,159,735 Anderson, J.H,
1979 July 3
165/490
043F

plate-Fin Heat Exchanger With Controls Therefor

3,724,094 Appel, D.H,;
1973 Apr. 3,
347124
1128
Rotary Drying Drunm

and Hong, S.H.

2,360,094 arvins,
1944 oct. 10,
2517233
072F
Heat

N.A.;

EFxchanger

4,296,539 Asami, T.
1981 oct. 27,
29/157.3 A
0u2a
Heat Transfer Tubing for Natural

Kobe Steel, Ltd,

4,367,791 Asanmi, T.
1933 Jan. 11,
1657109
04b4A /B
Heat Transfer Tubinyg for Natural

Kobe Steel ltd.

4,369,838 Asanuna,
1983 Jan, 25,
1657185
NyY1w
Device for Peleasing Heat

Y.: and Showa, K.
Aluminum Xabushiki

4,375,832 Asselman,
1981 Mar. 8§,
1657152
w2
Tube and FPin Radiator

G.A,; Casteligns,
U.S5. Philips Corp.

4,144,933 Asselman,
1979 Mar 290,
1657124
nNe2R
Heat Exchanqger

Kimterly-Clark Corp.

and Arvintz, A.A.

Gas Rvaporator

Gas Fvaporator

Kaisha Showa

A.,P,J.: and Van Mensvoort,

G,A.A,; and Casteliins, A.P.J.

31,731,732 Awe, R.C.; Burton, J.C.; and Blank, T.G.

1973 May 8,

1657181

042R . ~

Tube And Fin Heat Fxchanqger

A, J.
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2,279,548 Bailey, R.G.
1942 April 14,
1227235
023 :
Liquid Vaporizing Tube

4,016,928 Bartels, E.L.; and Pleaing, R.B.
1977 April 12, :
165,141 ‘ .
062D A : .
Heat Exchanger Core Hawing Expanded Metal Heat Tramsfer Surfaces

3,887,004 Beck, T.A.
1975 June 3, :
165/179
Q42A
Heat Exchange Apparatas.

1,708,600 Beckman, J.H,
1929 April 9,
153F
Cooler

4,313,494 Bengtsson, F. ,
1982 Feb, 2, Carl Johan lockmans Ingenjorsbyra
1657148
062D
Plate Heat Exchanger

2,970,669 Bergson, G.
1961 Feb., 7,
183/2
0852
Condensing Pilter

3,235,004 Reurtheret, C,.
'~ 1966 Feb, 15, Compagnie Prancaise Thomson-Houston
1657185 : ‘
Ou3r
Heat Dissipating Structure

2,969,957 Beurtheret, C. A, E,
1961 Jan, 31, Compagnie Francaise Thomson-Houston
2577259
0Uu3F
Electric Discharqe Device Cooling Systems

3,046,428 Beurtheret, C. A, E,
1962 July 24, Compaqnie FPrancaise Thoamson-Houston
313712 :
043F
High Frequency Enerqgy Interchange Device
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3,046,429 BReurtheret, C, A. E.

1962 July 24, Compagnie Francaise Thomson-Houston

313712
Qu43Fr
High Frequency Energy Interchange Device
3,384,162 Beurtheret, C.A.
1968 May 21, Compagnie Francaise Thomson Houston-Hotchkiss Brandt
165/74 '

0u3r . .
Non-Isothermal Evaporation Type Heat Transfer Apparatus

3,299,949 Beurtheret, C.A.E.
1967 Jan. 24,
1657185

043C
Device For Fvaporative Cooling Of Bodies And Power Vacuum etc.

2,935,305 Reurtheret, C.A.E,
1960 May 3,
257/ 25¢

142F
Flectric Discharge Device Cooling Systen

3,055,643 Beurtheret, C.A.E.
1962 Sept. 25,
257/2%0

0731
Heat Exchahders:

3,306,350 Beurtheret, C.A.E, '
1967 Peh, 28, Compagnie Francise Thomson Houston-Hotchkiss Brandt
165/105

Qu3r
Electron Discharge Tube Having Improved Cooling Means Therefor

3,367,415 Beurtheret, C.2.E.
1968 Feh, 6, Compagnie -Francaise Thomson Houston-Hotchkiss Brandt

1657185

O 43F
Anicotherm Svaporation Heat-Transfer Structnre

3,455,376 Reurtheret, C.A.E.
1969 July 15, '
165/1
043=
Heat Exchanger

2,935,306 Beutheret, C. A, F.
1960 May 3, General Electric Company
2577250

Q43w _
Vapor Cooling Apparatus for Electric Discharge Devices
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3,390,667 Beutheret, C. A. E.
1968 July 2, Compagnie Francaise Thonson Houston-Hotclikiss Brandt
123/8
0437 ‘ '
Two-Stage Cooling System for Heat Machine Components

3,521,705 Beuntheret, C. A.: and Douguet, E. J.
1973 July 28, Compaqnle Francaise Thomson Houston-Hotchkiss Brandt
165/74
023cC
Heat Exchange Structure and FElectron Tube Including Such Exchanqe
Structure v

3,844,341 Bimshas, J. Jr.; and Hickey, E.S.
1974 oct. 29,
165/86
112
Rotatable Finned Heat Exchanger Device

2,947,152 Bloem, A.T.
1960 Aug. 2,
62/40
g45y
H-X Por Seperating Out Constituents From A Gas By Cooling

3,735,175 Blomgren, 0.C. Jr,
1973 May 22, »
313/60
141F .
Method For Removing Heat From Within A Vacuum And Froam etc.

3,224,497 Blongren, 0.C. Sr. ETAL
: 1965 Dec. 21,
165/ 2
142F

Met hod And Apparatusﬁror'Loéerinq The Temperature Of A Heated Body

3,22“.“97 Bloqren' OA_CQ Sr. ETAL
1965 Dec. 21,
16572
1817
Method And Apparatus For Lowvering The Temperature Of A Heated
Body

3,224,485 Blomgren, 0.C. Sr. ETAL
1965 Dec. 21,
158/1
1412 :
Heat Control Device And Method

3,670,606 Blomgren, 0.C, Sr.; and Blomgren, 0.C. Jr.
1972 June 20,
82/1 C '
1419
Method &€ Apparatus For Cooling Workpiece And/Or The: Cutting etc.
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3,872,917 Blomgren, 0.C. Sr,; and Blomgren, 0.C. Jr.
1975 March 25,
165/1
142F
Cooling 'Apparatus And Method For Heat Exchangers

2,985,434 Boring, S.A.;Speca, E.J.; and Zierak, S.J.
1961 mMay 23,
2577245 '
042D
Regenerator

4,128,125 Borjesson, L.R.; and Johansson, L.A. : '
1978,bec. S, _ ' ¢
1657163 ’
062D
Spiral Heat Exchanger

4,162,703 Bosaeus, J.A.
1979 July 371 )
165/ 167 ‘ ' .
062D .
Plate-Type Heat Exchanger

3,752,228 Bosse, R.C.
1973 Awa. 14,
1657184
042B |
1-Type Segmented Finned Tube

3,156,455 Boulet, C, ' )
1964 Nov. 10, Holo-rlite Intl. Inc.
263721 '
112B .
Methods of ®ffecting Heat Exchange and Heat Transfer Devices Therefor

. 4,317,268 Bowden, -D.R.; and Novell, B.J.
1982 Mar. 2, Solar Limited, TInc,.
29/157.3 AH

furc

Process for Making a Heater Txchanger

u,374,542 Bradley, J.C.
1983 PFeb. 22,
165/ 166
Q42F A
pndnlating Prismoid Modules

4,374,542 Bradley, J.C.
1983 Feb., 22,
1657166
nyev ,
OUndulating Prismoid Modules
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4,098,332 Bratthall, L.; and linstros, B,

1978 July 4, .
165/172 L
0428 ' sl
Finned Tube Heat Exchanger Construction e

3,605,872 Brault, J.
1971 Sept. 20,
165/1 QT
072A ‘ S
Method Causing Liquid To Flow In Stream Of Annular Cross Section

4,159,739 Brothers, ¥%¥.S.: and Kallfelz, 1A.J,.
1979 July 3
1657133
043C :
Heat Transfer Surface and Method of Manufacture

3,613,779 Browuwn, C.E.
1971 Oct. 19,
1657133
085C ' :
Apparatus For Obtaining Hiqh Heat Transfer Yn-Palling Water Filwm

4,171,015 Bucey, C.W,; Miller, K.J.; and Robinson, R.R.
1979 Ooct. 16 : -
165/ 181
042C
Heat Exchanger Tube and Method of Making Sanme

4,171,015 Bucey, C.¥W.; Miller, K.J.; and Robinson, R.R,
1979 Oct, 16
165/181
Qu2r
Heat Exchanger Tube and Method of Making Same

2,923,640 Buckingham, W.T.
1960 Reb. 2,
117749
015B
Method Of Applying A Plastic Coating

3,533,267 Bunnell, T. R.
1970 Oct. 13, Turbotec, Inc,
727299
0622
Method and Machine for Spirally Corrugating Tubes

1,835,557 Burke, S.P.
1931 Dec. 8, . o,
142F fa
Heat Transfer
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3,595,310 Burne, F.A.
1971 July 27,
165/181

0428
Modular Units And Use Thereof In Heat Exchangers

3,871,407 Bykov, A.V. ETAL
1975 ™March 18,
138/38
D43n
Heat Exchange Apparatus

4,040,479 Campbell, B.J.; and Rieger, K.R.
1977 Aug. 9,
1657133

Qu3c _
Finned Tube Having Fnhanced Nucleate Boiling Surface

4,216,575 Carnavos, T. C.; and Golymbieski, W. J.
1989 Aug. 12, Noranda Mines, I td.
29/597

0423
Method of Reforming the Fins of a Finned Tube

2,983,115 Caswell, H.E,
1961 May 9,
627285
o45C
Heat Transfer Device With Condensate Drainaage Heans

3,783,938 Chartet, A,
1974 Jan. 8,
1657166

072A
pisturbiug Device And Heat Exchanger Fabodying The Same

4,372,182 Chena, D.Y.
1978 Fcb, 7,
165/1
112
pressure Staged Heat Exchanager

4,328,811 “henng, A,S.; and Beldam, R.P.
1982 May 11, Borg-¥arner Coutporation
165/ 151
0428
Louvred Pins for Heat Txchangers

4,180,897 Chester, D.H.
1982 Jan. 1
29/157.32

Q42E
Method of Fabricatinag Honeycomh Heat Exchanger
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4,180,897 Chester, D.H,
1980 Jan. 1,
29/157.3 A
gu28
Method of Fabricating Honeycomb Heat Exchanger

2,731,241 Zhristian, J. D.
1956 Jan 17,
257779
112C
Heat Exchange Device

2,733,898 Christian, J. D,
1956 Feb. 7,
2577101
112C
Hollowvw Screw Conveyor Flight

2,753,159 Christian, J. D,
1956 July 3, Holo~-Flite Inc,
257779
112C
Heat Transfer Device

2,916,807 Christian, J, D.
1959 pec. 15,
29/156.8
112C
Heat Exchange Equipment

2,917,284 Christian, J. D,
1959 Dec. 15,

2577112

112C

Heat Exchange Apparatus

4,350,507 Chu, R.C.; and Moran, K.P,
1977 Sept. 27,
165/ 1
023F : A
Method For Customizing Nucleate Boiling H,T. From Electronic etc,

3,448,791 Clark, J.
1969 June 190,
165/1
142F
Methods And Apparatus2s For Fnerqy Transfer

2,245,069.C1ark, %¥.R.
1941 Jure 10,
2577262
N42R
Heat Transfer Onit -
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3,071,159 Coraggioso, C.D.
1963 Jan. 1,
138738

072A
Heat %ZSxchange Tube

2,958,021 Cornelison, B.; and Wolff, B.A, Jr.
196) Oct. 25 ‘ :
317/234

0u3n
Cooling Arrangement FoT Transistors

4,349,068 Coury, G. T,
1982 Sep. 14,
16571

154A
Method for Imptoved feat Transfer

3,608,629 Cowvans, K.V,
1971 Sept. 28,
1657165

062D
Flow Compensator For Exchanger Apparatus

3,213,525 Creighton, W.M.; Fvans, S.0.; and Mcﬂurdy, A.E.
1965 Oct. 26,

29/157.3
0622
Method of Forming An Interpal Rib In The Rore Of A Tube

J.L.: and Camphell, B.J.

4,731,602 Cunningham,
1077 June 28,
297157, 3AH

0422
Method OF Making Heoat Transfer Tube

4,331,602 Cunningham, J.L.; and Campbell, B.J.
1977 Jane 28, T
297157, 3AH

WE Vi
Method Of Making Heat Transfer Tube

3,730,229 n*Onofrio, M. L.
1273 Mmay 1, Turbotec, Inc.
1387114

N621 S
Tubing fnit with H611L8117 Corruqated Tuhe and Method for Making

Same

,990,862 Dakl, M.M,: and Frb, 'L.D.
1976 Nov. 9,
29/191.2

013F
Liguid Heat Exchanager Interfaco And ‘Method

vr
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4,093,755 pDahl, N.M.; and Erb, L.D, o
1978, June 6, The Gates Ruhber Company -
4277299 :
0138 a
Method for Making a lLiquid Heat Exchanger Coating

3,370,644 Daily, ¥W.B.; and Speca, E.J.
1968 Peb, 27,
165/1
1424 )
Method Of Increasing The Rate Of Heat Transfer

3,397,440 Dalin, D,
1968 Aug. 290,
29/157. 3
022C
Method Of Making Heat Exchanger Having Extended Surface

4,345,644 Dankowski, D.B.
1982 Aug. 24
165/ 154
Qu2a /C
0il Cooler

4,190,105 Dankowski, G.
1980 Feb. 26
1657179
0421
Heat Exchange Tube

3,827,343 pDarm, %..J.
1974 Aug. 6,
98/115
062D
Grease Collecting Heat Exchanger Installation

3,995,688 Darm, ¥.J,
1976 Dec. 7,
165/165
062D
Air To Air Heat Exchanger

3,759,323 Dpawson, H.J. ETAL
1973 Sept. 18,
165/166
062D . ,
C-Flow Stacked Plate Heat Exchanger

3,878,885 Deronzier, J.C. ETAL
1975 April 22,
165/1
105A
Method For Causing Condensation In props On R-X Tubes
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3,878,885 Deronzier, J.C. ETAL
1975 April 22,
165/1
1058
Method For Causing Condensation In Drops On Heat Exchanger Tubes

3,248,601 Diedrich, G.E.
1966 April 5,
202/236
025¢C
Fluted Tubular Distillation Apparatus

2,207,216 Donaldson, D. M.
1965 Sept. 21,
1657148
062D
Heat Exchanqer

4,002,201 bonaldson, D.M.
. 1977 Jan.,. 11,
1657140
062D
Mnltiple Fluid Stacked Plate Heat Exchanger

2,895,508 Drake, C.E,
1959 July 21,
138/ 38
nu2a
Heat Exchanger Conduit

3,636,982 Drake, C.E,
1972 Jan, 25,
138/38
Du2a
Internally Finued Tubc And Method Of Porming Same

4,133,375 Ducasse, J.C.V.; and Bouvat, ..
1979 Jan. 9,
165792
112
Vertical Heat Fxchanger

3,687,434 Dyskin, E.M, ETAL
1972 Aauq. 29,
266724
1132 ‘
Hollow Tyre Of Rotarv Purnaces £ HMethod Of Equalizing Tyre Temp.

4,352,392 Fastman, G.Y.
1982 Oct. 5, Thermacore, Inc.
1657 10 4. 25
N13r
Mechanically Assisted Evaporator Surface
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3,547,185 Bissenberg, D.M. .
1970 Dec. 15,
16571
105C
Method For Promoting Dropwise Condensation On Copper etc..

2,978,797 Ekelund, A.E,
' 1961 April 11,
- 29/157.3
0a2c
Tubalar Finned Metal Section And Manufacture Thereof

4,336,838 Ely, R.J.
1982 Jan. 29,
165/109 T
0727
" Heat Exchange Turbulator

3,298,427 Erb, R.A.
1967 Jan. 17,
16571
015p
Method And Apparatus For Dropwise Condensation

3,466,189 2rb, R.A.
1969 Sept. 9,
1177132
01SP , .
Method For Improving Heat Transfer In Condensers

2,813,701 FPenger, C.
1957 Nov. 19,
2577245
0u4SE .
Cross Flow Heat Exchanger

4,154,293 FPenner, G.¥.; and Pagi, E.G.
1979 may 15,
1657133 ‘ -
014y - .
Enhanced Tube Inner Surface Heat Transfer Device and Method

4,154,293 Fenner, G.®.; and Ragi, E.G.
1979 May 15,
165/133
0151,
Enhanced Tube Inner Surface Heat Transfer Device and Method

4,232,728 Fenner, G.W.: and Ragi, E.G.
1983 Nov. 11, UOnion Carbide Corporation
165/ 1 ‘
0223
Mothod for Enhanced Heat Transter
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4,232,728 Fenner, G.¥.; and Ragi, E.G.
: 1980 Nov, 11, .Union Carbide Corporation
165/1 : :
0251 .
Method for Enhanced Heat Transfer

8,154,296 Pijas, D.P.
1979 May 15,
-165/179
gu2a
Inner Finned Heat Exchanger Tube

3,840,069 Fischer, W.; and Gammel, G.
1974 Oct. 8,
1657105
084n
Heat Pipe With A Sintered Capillary Stracture

4,176,713 Fisher, H.
1979 Dec., 4
165/166
062D
Plate-Type Heat Exchanger

3,789,915 FPord, J.A.
1974 Feb. 5,
165/1
n2sc .
process For Improving H,T, EffiCiency And Improved 0.T, System

3,850,227 Ford, J.A.
1974 Nov, 26,
165/ 1
022C
Process For Improving Heat Transfer Efficiency etc.

3,612,175 Ford, J.A.; and ¥olfe, W. Jr.
1971 Oct. 12,
1657179
n22c v
Corrugated Metal Tubing

1,680,145 Parsshlad, N.BR.
1928 Aug. 7,
022p
Heat Exchanger

1,680,145 Forssblad, N,.R.
1928 Aug. 7,
022¥
Heat Exchanger
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4,109,710 Forster, S.; and Kleemann,: F.
1978 Aug. 29, .
165/165
062D
Reat Exchanger

4,148,357 Porster, S.; anrd Kleemann, M.
1979 aApril 10,
1657140
062F '
Heat Exchanger Matrix for Recuperative Heat Exchange etc.

3,850,234 Fowler, G.
1974 Nov. 26,
165/153
ou2p
Heat Exchangers

3,117,625 Fraenkel, S.dJd.
1964 Jan., 14, Stanray Corp.
1657185
042F
Filling Material for Heat Exchangers.

3,422,518 Prench, F.¥W,
1969 Jan, 21,
29/157.3
d42a ' :
Method Of Reforming Tubular Metal Blanks Into Inner Finned Tubes

3,622,403 French, F.W.
1971 Nov. 23,
148/11.5
022A ‘
Production Of Metal Tubing With Rough Inner Surfaces

3,6£2,582 Prench, F.¥W,
1972 May 16,
127367
0422
Heat ~-Fxchange Tubing And Method Of Making It

3,750,709 French, F.W.
1973 Aug. 7,
138/38
0u2a ‘
Heat Exchanger Tube And Method Of Making It

3,776,018 French, F.W,
1973 Dec. 4,
72/367
042a ' ' ‘
Tubing With Inner Baffle Fins And Method Of Producing Tt
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4,084,797 Fujie, XK. ETAL
1977 Aug. 30,
138738
023A ‘
Heat. Transfer Pipe

4,060,125 Tujie, XK. ETAL
1977 ¥ov. 29,
1657133
013C
Heat Transfer Wall For Boiling Liquids

4,166,498 FPujie, K, FTAL
1979 Sep, 4
16571312
0u4%B
vapar=Condensing, Heat-Transfer ®all

4,195,688 Fujie, K. 3 Nakayama, W.:; Ruwahara, H.:; Daikoku, T.; and
Kakizaki, K.
1980 Apr. 1, Hitachi, 1+4.; Hitachi Cable, ILtd.
165/133 ‘ v
0258 ,
Heat-Transfer Wall for Condensation and Hethod of Manufacturlng
the Same

4,291,758 Fojii, M.; Ogawa, Y.; and Morihiro,: Y.
1981 Sep. 29, Mitsubishi Denki Xabushiki:Kaisha
1657133
313C
Preparation of Boiling Heat Transfer Surface

4,216,826 Pujikake, J.
1980 Aug, 12, Furukawa Metals Co., Ltd.
1657133
023C
Heat Transfer Tnhe far "se in Boilinag Type Heat wX"haan’rs
and Method of Producing the Same

4,245,695 rujikake, J.
1981 Jan. 29, Furukawa Metals Co,, Ltd4,
1657133
025C :
Heat Transfer Tube for Condensation and Me+hod For
Manufacturing Same

4,313,248 Fuijikake, J,
1982 Feb. 2, Pukurawa Metals Co., Ltd.
29/157.3 A
£23C 2 :
Method of Producing Hzat Trarsfer Tube for fse in Boiling
Type Heat Exchangers : T _

- 4,36C,259 Punke, K.-H.
1982 Nov, 23, Funke Warmeauqtausrher Apparafebau KG
16571690 ,
Dy2cC
Tube Type Heat Exchanger
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3,301,314 Gaertner, R.P.
1967 Jan. 31,
16571 -
0157
Method And Means For Increasing The H.T. Coefficient etc.

2,950,604 3ambill, W.R.; and Greene, N.D.
1963 Aug. 30,
62/5
074r ‘
Heat Transfer Method

2,517,654 Gaugler,
1950 Auqg. 8,
261799
073F
Refriqgerating Apparatus

-]
.
n
.

2,517,654 Gaugler, R.S.
1953 Augq. 8,
261/99
083F
Refrigerating Apparatus

2,565,221 S5augler, R.S.
1951 Aug., 21,
2617104
023
Refriqgerating. Apparatus

4,342,360 Gentry, C.C.
1982 Aug. 3, Phillips Petroleum.Co.
165767
0328
Rod Baffled Heat Exchanger

3,856,079 Geppelt, E.¥.
1974 Dec. 24,
1657184
gu2cC .
Finned Tube Heat Exchange Conductor

4,284,133 Gianni, S.J.; and Seeley, ¥W.M,
1981 Aug. 18, Dunham-Bush, Inc. '
1657133
ounnp
Concentric Tauabe Heat Exchanqe Aqqembly with Inproved Internal
Fln Structure

2,529,013 Gloyer, W. ot
1952 Nov. 7,
2577245
N32n ~
Heat FExchanger
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3,332,336 Gobel, G.
1967 July 11,
1657160
0?2: . . . - .
Heat Exchanger Tubes With Longitudinal Ribs

2,432,308 Goodyer, H.J.
1947 Dec. 9,
210/57
Du42A ‘ :
Conduit Having Annular Ribs, A Sump, And Sediment Directing Means

0,36Q,835 GOUdV, 4PI‘R.' Jr.
1983 Jan. 25, B.J. Landis, K.J. Landis, P,R, Goudy, Jr.
165/154
T12A
Thermal Brnerqgy Transfer Apparatus and Method

3,981,356 Sranetzke, D.C,
1976 Sept. 21,
1657174
0322
Heat Exchanger

1974 June 28,

117/94

015¢C

Porous Metallic layer Formation

4,064,910 Grant, 1.C.
1977 Dec. 27,
1387142
015C
Porous Metallic Layer And Formation

4,368,777 S5rasso, G.
1983 Jan. 18, Centro Ricerche Fiat S.p.A.
165/154
0428
Gas-Liquid Heat Fxchanger

2,79%5,31) Green, F.H.
1087 april 10, d
62/136
152
Axial Flcw Vortex Tuhe Mechanisnm

3,8()5'10“ Grover. G.M,
1975 Feb, 11,
1657105
0221 o
Heat Pipe And Method And Apparatus For ‘Fabricating Same
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3,229,759 Grover, G.M,

1966 Jan, 18,

1657105

015F

Evaporat ion-Condensation Heat Transfer Device

3,229,759 Grover, G.M.

1966 Jan. 18, .

1657105

083r ‘ ‘
Evaporation-Condensation Heat Transfer Device

3,229,759 S5rover, G.M.

1966 Jan., 18,

165/105

085?F

Evaporation-Condensation, Heat Transfer Device

4,351,389 Guarnaschelli, S.
1982 Sep. 28,

1657141

9221

Heat Fxchanger Apparatus

3,438,433 Sunter, A.Y.

1969 April 15, Hudson Engineering
1657151

. 0u28
Plate Fins

3,033,536 Guszmann, M.

1962 May 8, -
2577262, 16

0428

Radiator Systenm

4,086,959 Habdas, E.P.

1978 May 2,

1657155

0u2c

Automotive 0il Cooler .

4,314,587 Hackett, C.D.

1982 rPeb, 9, Combustion Enqgineering, Inc.
138/38

0244

Rib Desiqn for BRoiler Tubes

3,247,583 Hansson, A,: and Brick, R.HM.

1966 Apr. 26, Continental Can Company, Inc.
29/157.3 :

032F

Production of Externally Fimned Sheet Stock
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4,227,572 Harlan, C. S.
1989 Oct. 14, Seton-Scherr, Inc.
1657184 '
0421
Finned Tubing

4,029,146 Hart, W.F.; and Koenig, R.A.
1977 June 14,
165/166
042E
Corrugated - Sheet Heat Fxchanger

3,777,343 Hartford, M. 1. D.
1973 pec. 11, Spiral Tubting Corp.
29/157.3 R
0621
Method for Forming a Helically torruyaled Concentric Tubing fnit

3,363,682 Hartley, D.E.
1968 Jan. 16,
1657181
Qu2r
Heat Fxchanqgers Having Vortex Producing Vanes

4,365,667 Hatada, T.; Senshu, T.; Arai, A.; Harada, F.;3 Matsuzaki, A.
atari, H.,; Imaizumi, Y.; Takeda, S.
1982 Dec., 28, Hitachi, Ltd.
165/152
032F
Heat Exchanger

4,300,629 Hatada, T.; Senshu, T.; Arai, A.; Harada, F.; Matsuzaki, A.
Fatawatari, H.: Imaizupi, Y.; and Takeda, S.
1981 Nowv. 17, Hitachi, Ltd.
165/ 151
ouZy
Cross~-Fin Tube Type Heat Exchanger y

3,009,318 Hebheler, H.K.
1963 May 14,
62/467
Ou43F
Hypersonic Cooling Systenm

3,621,905 Hedstrom, B,
1971 ¥Nov. 23,
165/ 1
09u4a

Mcthod Of Improving The H.T. In A Tube Of An Evaporrator etc,

3,273,599 Heeren, H,
1966 Sept. 20,
138/ 38
nu22a
Internally Pinned Condenser Tube
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3,273,599 Heeren, H,
1966 Sep. 20
138/38
0451
Internally Pinned Condenser Tube

3,983,935 Henrion, C.E,
1976 oOct. 5,
165/166 .
042B
Reat Bxchanger

4,223,723 Hilal, M.A.
1980 Sep. 23, Wisconsin Alumni Research Foundation
1657133
063F ~
Heat Transfer in Boiling Liquified Gas

2,960,114 Hinde, J.N,
1960 ¥ov., 15,
138738
0432
Innerfinned Heat Transfer Tubes

4,332,293 Hiramatsu, H,
1982 Jun. 1, Nippondenso Co., Ltd.
165/153 .
042B
Corrugated Fin Type Heat Exchanger

2,892,618 Holm, S.
1959 June 30,
2577245
042E
H-X And Cores And Extended Surface Flements Therefor

. 4,109,709 Honda, I; Takasu, S; and Onuki, Y.

1978 Aug. 29

1657105

085F :
Heat Pipes, Process and Apparatus for Manufacturing Same

4,123,837 Horner, I.HN.
1978 Nov. 7,
29/7157. 3R
014c
Heat Transfer Method

2,995,344 Hryniszak, W.
1961 Aug. 8,
2577245
062D
Plate Type Heat Exchanger
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3,595,917 Huber, J.; and Poth, L.
1971 July 6,
1657167
062D
Plate Type Heat Exchanger

2,905,447 Huet, A.
1959 Sept. 22,
257/262. 14 ‘
o42cC
Tubular Heat Exchanger

2,998,228 Huet, A.
1961 Aug. 29,
2577262, 18
042C
surface Heat Exchangers

3,111,168 Buet, A.
1963 Nov., 19,
1657165
Q42cC
Heat Exchangers

3,154,141 Huet, A,
1964 Oct. 27,
1657133
022C

Roughened Heat Exchanger Tube

3,596,495 Huggins,
1971 Aug. 3,
7273267
g42A
Heat Transfer

H.D.

3,603,384 Huggins,
1971 Sept. 7,
1657181
0428

Device And Method

Of Making

H.D.: and Dudley, C.Jd.

Fxpandable Tube And Heat Exchanger

3,202,210 Hughes, R.VW.

1965. Augq, 24,

165/154

032C

Heat Exchanger
3,207,209 Hummel, R.L.

1965 Sept., 21,

165/1

013F

Means For Increasing The H.T.

Coeficient Between A Wall And etc.
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3,015,355 Humphrey, RA.H,
1962 Jan. 2, Geperal Gas quht Company
153/78
0221
Method for Porming Spirally Ribbed Tubing

2,729,266 Humphrey, R. P.
1956 Jan., 3; General Gas Light Company
153/771

062A
Apparatans and Method for Making Spirally Corrugated Metal Tukes

2,610,835 Hytte, R.P.L.
1952 Sept. 16,
2577245
0620
Plate Heat Exchanger

2,623,736 Hytte, R.P.L.
1952 Dec. 30,
2577245
062D
Plate Type pasteurizer

3,825,06& Inoue, K.
1974 July 23,
165/179
¢ 15C
Heat Exchanger

4,211,276 Itoh, M.; Takasuna, T.; Ishikawa, Y.:; Kimura, H.; and Musoh,
o Mo ’ !
1980 Jul. 8, Hitachi, Ltd.
165/ 1
013% :
Method of Making Fin Elements for Heat Exchangers

3, 931 854 Ivakhnenko, V.V, ETAL
1976 Jan. 13,
165/166 '
N62D
Plate Type Heat-Exchanage Appara+ns

3,289,756 Jaeger, U.R,
1966 Dec. 6, Olin Hafhlpson Ph@m1cal Corporatlon
165/155
042C
Heat Exchanger

4,129,181 Janowski, K.R.; Shum, M.S,; and Bradley, S.A.
1978 Dec. 12,
1657133
015C
Heat Transfer Surface



112

2,617,634 Jendrassik, G.
1952 Nov. 11, '
2577245
062D ,
Heat Exchanger

2,952,444 Jenssen, S.K.°
1960 Sept. 13,
2577245

662D
Heat Exchangers Of The Plate Type:

3,705,618 Jouet, E,; and Rebuffe, P,
1972 Dec. 12,
165/166
f22F .
Heat Exchanger

2,604,936 Kaehni, ¥.L.; and Kaehni, F.J.

1952 July 29,

1587113

141F ‘ ,
Method And Apparatus For Controlling the Generation Of Heat

2,605,377 Kaehni, W.L.; and Kaehni, F.J.
1952 July 29,
219/19
1428 o
Heat Bxchange Method And Apparalus

3,906,604 Kakizaki, K.; and Suzumura, T.
1975 Sept. 23,
29/157.31

023F .
Method For Forming Heat Transmissive Wall Surface

o

4,147,411 Kalnin, YI.4. ETAL
1979 Feb, 27,
1657151

0428
Tubular Hoat Exchanqger

1,650,321 Kaltz, K.L.
1972 March 21.
165/106

062D
Sheet Metal Radiator Assembly

5,094,170 Rantor, F.¥R.
1978 June 13,
62/499

12
Rotary Thermodynamic Apparatus
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4,258,782 Kao, S.S.T.
1981 Mar. 31, Modine Manufacturing Company
165,109 T '
042a
Heat Exchanger Having Liquid Turbulator

3,886,97¢ Kardas, A.; Larson, D.H.; and Nesbitt, J.D.
1975 June 3, : ’
138/:38
052a ‘

Recuperator Having A Reradiant Insert

3,221,399 Karmazin, J.
1965 Dec. 7,
29/157. 3
0428
Method Of Manufacturinqg Heat Exchanger

3,311,165 Karmazin, J.
1967 March 28,
165/ 109
062D
Heat Exchanger

3,368,610 Kartluke, H,; and Boyd, C.A.
1968 Feb, 13, '
165/1-
133F% ,
Superhea ting Prevention And Boiling Control

3,175,960 Kassat, H.
1965 March 39,
202/189
Q458 .
Air Cooled Condenset For Distilling Apparatus

1,770,208 Kemnal, J.
1930 July 8,
0728 | e
Air Heater

2,439,775 Kennedv, ¥.W,
1948 April 13,
2577259
112
Heat Exchanger

3,604,50h Ressler, S.W%. .JJr,: and Hess, J.1l.
1971 Sept. 114,
1657105
0837 .
Flexible Heat Pipe
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3,267,564 Keyes, J.M.
1966 aug. 23,
29/7157.3

ou2x
Method Of Producing Duplex Internally Finned Tube Units

4,366,859 Keyes, J.M.
1983 Jan. 4,
1657184

QUAR
Refractory Reat Exchange Tube

3,696,863 Kim, S.C.
1972 Oct. 19,
1657179

Qu2r

Inner-Outer Finned Heat Transfer Tubes

4,353,415 Klasckka, J. T.; and Davies, M. T,
1982 Oct. 12, United Kingdom Atomic Enefqy Authority
1657104, 21 :

c8uA
Heat Pipes and Thermal Siphons

4,109,711 Kleine, C.A,; and Middleton, V.L.

1978 Aug. 29,

16571790

062D

Heat Exchange Pane)
4,123,351 Kleine, C,A.; and Middleton, V.L.
1978 oct., 17,
1657179

062D
Heat Exrchange Panel With Tupruved Heafder

3,879,081 Kleppe, B.; and Torgersen, O,
1975 March 11,
138738

0724
Heat Exchange Conduit

3,602,027 Kluag, %.A.,; and Ware, C.D.
1971 Aug. 21, The Trane Company
72/90
0238 : :
Simultaneous FPinning and Reforminqg of Tubular Heat Transfer Surface

3,602,027 Xlug, W%W.2a,; and Ware, C,D.
1971 Anqg. 31, The Trane Company

72798
nu2c
Simultaneous Finning and Reforming of Tubular Heat Transfer Surface
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3,088,494 Koch, P.H.; Pirsh, E.A.; aand Swenson, H.S.
1963 Nay 7,
138737
043a
Ribbed Vvapor Generating Tubes

3,862,661 Kovalenko, L.M. ETAL
1975 Jan. 28,
165/166
062D , :
Corruga ted Plate Por H-X And H-X With Said Etc.

3,174,319 Royama, S.; Shida, J.; and Nakayama, K.
1965 March 23,
72796
0428 . . , }
Method And Apparatus Por Manufacturing Inteqrally Pinned Tubing

4,236,578 Kreith, F. and Cornelison, R.C.
198) Dec. 2, Condar, Co.
1657181
0418
Heat Exchange Enhancement Structure

2,247,243 Rritzer, R. W,
1941 June 24, Thermek Corp.
29/157.3
04238
Heat Rxchange Element and Method of Making the Same

2,287,243 Kritzer, R.W,

1941 June 24

29/157.3

o42c

Heat Exchange Element and Method of Making the Sanme

3,202,212 Kritzer, R.W,
1965 Aug. 20,
1657179
0u28
Heat Transfer Element

3,229,722 Rritzer, R.W.
1966 Jan, 18,
138739
Ny2a _
Heat Exchange Flement With Internal Flov Diverters

3,360,049 Kritzer, R.W,
1967 Dec. 26,
165/181
0428
Heat Txchanger Elements
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3,549,530 Kritzer, R.W.
1970 Nov. 17,
165/146
o428
- Graduated Heat Exchanger Fins

4,337,826 Kritzer, R.W.
1982 Jul. 6, Peerless of America, Inc.
1657151
Qu2r
Heat Exchangers and Method of Making Same

2,394,698 Xuenhold, 0.J. Sr.
1946 Feb, 12,
2617104
0157
Evaporator

3,741,28% Knethc, A.N,.
1973 June 26,
165/1
0320
Boundary Layer Control of Flow Separation and Heat Exchange

3,757,856 Kun, L.C.
1973 Sept. 11,
165/166
062D _ ‘
Primary Surface Heat Exchanger And HManufacture Thereof

3,810,509 Run, L.C.
1974 May 14, Union Carhide Corp.
1657148
0428
Cross Flow Heat Exchanger

3,8“5.81“ K-lln, I.IOC.
1974 Nov. S5, Union Carbide Corp.
165/148
Qu2R
Pinned Primary Surface lieat Exclanger

3,454,081 Kun, L.C.; and Czikk, R.M.
1969 Jaly Ay
165/ 133
D23a
Sur face For Boiling Liquids

4,253,519 Kun, L.C.3 and Ragi, E.G.
1981 ¥Mar. 3, Union Carbide Corporation
1657110
2358
Enhancement for Film Condensation Apparatus
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4,156,459 Xusuda, H.; and UOehara, H.
1979 .May 29,
1657167
033D
Plate Type Evaporator

3,771,589 Lage, J.R,.
1973 Nov. 13,
165/1
0322 )
Method And Apparatus For Improved Transfer Of Heat

3,347,059 Laing, N.
1967 oct. 17,
627325

112
Heat Pump

4,131,157 Laing, N,
1978 Dec. 26,
165/86
042B
Rotary Heat Exchangers

4,133,377 Lallee, de.J.; Marie, G; and Moracchioli, R,
1979 Jan. 9,
1657118
062D
Thin-Filwm Heat Exchanger

4,143,710 LaPorte, G.E.; Osterkorn, C.L.; and Marino, S.M.
1979 Mar. 13,
1657182
. 0u2B
Heat Transfer Fin Surface

2,241,209 Lea, E.S.
1941 May 6,
2577236
ou4sc
Finned Condenser Tube

3,528,494 Levedahl, ¥.J.
1970 Sept. 15,
165/ 105
N4SA
Heat Pipe For Lov Thermal Conductivity Working Fluids

4,065,264 Lewin, J,E,
1977 pec 27,
237258, 5EBH
042C
Blood Oxygenator With Integral H-X For Requlating etc.
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3,885,936 Limebeer, G.J.N.
1975 May 27,
627304

o428 :
Feat Exchangers

3,532,161 Lockel, F.A.
1970 Oct. 6,
1657167

062D
Plate Type Heat Exchanger .

2,890,722 Loebel, F,A.; and Fwing, R.
1952 June 16,
138738
1624
Heat Exchanger Tabsg
3,294,162 Loehlein, H.J.; and Curran, E.E.
1966 Dec. 27,
165/181
gu42C
Heat FExchanger Construction And Method For Making The Same

u'131'159 Lonq, ¥.A.
1978 Dec. 26,
1657166

062D
Hecat BExchanger

4,118,944 Lord, R.G.; Bussjager, R.C.3 and Geary, D.T.
1978 Oct. 10,

62/98

gu3a '
High pPerformance Heat Exchanger

3,747,284 Lyczko, F.Jd.
51/267
142F
Cooling Apparatus
3,167,927 Lynch, P.Jd.; and Taylor, P.L.
1965 Feb. 2,
62/56
015F
Promotion Of Dropwise Condenstion
4,130,902 Mackenroth, J.R. III; and Bode, H.B.
1978 Dec. 26,
2/7

081F
Cooling Hathand



%
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4,163,474 Maclonald, R.D.; Rose, R.K,;
1979 Aug., 7
165/179
0421 ‘
Internally Finned Tube

4,163,474 MacDonald, 'R.D.; PRose, R.K.:
1979 Aug. 7
1657179
ou2e
Internally Finned Tube

4,285,395 Masutani, K,; Horigquchi, A.:
1981 Augq 25
1657110
065D
Structure of Fluid Condensing and
Condenser

3,384,165 Nathews, R.T.
196R May 21,
1657122
0428
Heat Exchanger

. 4,194,560 Matsuzaki, Y.

1980 Mar. 25, Nihon Radiator Co.,
1657141

052A

0il Cooler and Method. for Forming

2,553,142 McCreary, K.

1251 May 15,

29/157.3

o42cC :
Method For Making Heat Txchangers

and Papsdorf

and Papsdorf

and Sumitomo, H..

Heat Conducting surface of

Lt d.

It

3,339,631 McGurty, J.A.:; and Wecker, ¥%.C.

1967 Sept. 5,
1657109
043a

MTeat Exchanger Utilizing vortex Flow

3,831,675 Mclain, C.D.
1974 Aug. 27,
165/177
g22c
Heat Exchanger Tube

3,861,462 Mclain, C.D.
1975 Jan. 21,
1657179
0222
Heat Exchange Tube
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3,885,622 Mclain, C.D.
1975 May 27,
1657179
0221
Heat Exchanger Tube

3,902,552 HclLain, C.D.
1975 Sept. 2,
165/179
3221
patterned Tubing

3,906,605 MclLain, C.D.
1975 Sept. 23,
2Y/157.3 R
022A
Process For Preparing Heat Exchanger

3,206,605 Mclain, C.D.
1975 Sept. 23,
29/15%7.3 F ’
022¢C ‘
Process For Preparinqg ‘Heat ®Txchanger

4,373,577 McMillen, R.G.

Tube

Tubhe

1983 Feb. 15, International Harvester Co.

1657122
0428

Heat Txchanger Assemhbly

4,098,559 Megerlin, F.E.
1978 May 23,
1657179
0722
Heat Transfer Device

4,034,804 Meider, R.J.; and Mulder, J.
1977 July 12, U.S. Philips Corp.
165/148
o428

" Motor=Car Radiator

4,269,265 Meyer, R.A.; and PEretl, R.A.

1981 May 26, Modine Mannfacturing Company

165/109 T
9321

Tabular Heat Exchanger with Turbulator

3,137,184 Mevers, P.G.
1964 June 16,
77/55
141F
Tool Cooling Apparatus
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2,932,491 Miller, LM,
1960 April 12,
257/ 256 '
062D :
Heat Transfer nit

3,384,154 Milton, R.M.
1968 May 21,
165/ 1
015cC
Heat FExchanger Systen

3,523,577 Milton, R.M.
1979 auq, 11,
1657110
015¢C
Heat Excharge Systen

3,587,730 Milton, R.M.
1977 June 28,
1657110
G 15C _ .
Heat Exchange System With Porous Boiling Layer

4,124,061 Mitchell, R,C. ETAL
1978 Nov. 7,

165/1
NB2r .
Thermal Frerqgqy Storage Unit : ‘ - st

4,354,550 Modahl, R. J.; and Luckeroth, V. C.
1982 0Oct. 19, The Trane Company
1657133
013C .
Heat Transfer Surface for Efficient Boiling of Liquid R-11 and
Equivalents

3,598,180 Moore, R.D. Jr.

1971 Aug. 19,

165,133

083C

Heat Transfer Surface Structure
4,369,837 Moranne, J.-D. o 4 L
1983 Jan., 25, Societe Anonyme des Usines Chausson
1657175
nNu?28
Tube for Tuhe-Plate Heat TExchangers

B

4,369,837 Moranne, J.-P. B L
1983 Jan., 25, Societe Anonyme des Usines Chaussbﬁ _
1657175 ‘ SR
0248 TETT VRS s LsTe e
Tube for Tube-Plate Heat Exchangers



3,734,135 Mosier, J.A.
1973 wMay 22,
138738
03217

Heat Fxchanger ¥ith Internal Turbulater

4,360,058 Muellejans, BH.
Sueddeutsche

1982 WNov., 23,
1657104, 21
0251

122

Kuehlerfabrik

Julius Fr. Behr GmbH & Co.

Process for the Preparation of a Surface of a Metal Wall for the

ﬁet of Beat
4,314,606 Muller, ¥.;

165/163
062C

Gauer, R,

Walkenhorst, ¥.; and wWild, G.
1982 Fob, 9, Hoechst Aktiengesellschaft

Apparatus for a Treatment of Flowina Media 9hich Causes Heat
rxchange and Mixing .

4,332,291 Mulock-Bentley, D.
1982 Jur. .1, D. Mulock-Rentley and Associates

165776
ou?2B

Heat Pxchanger with Slotted Fin Strips

4,184,54) Myreen, B,
1980 gan. 22,
165792
1128

RA-Shipping ILd,

Rotary Heat Exchanger

3,734,142 Nakamura, H.:
1973 May 22,
1287177
N2uAa
Cross-Rifled Vapor

3,734,140 Nakamura, H,.;
1973 May 22,
1387177
022
Cross-Rifled Vapor

3,218,984 Nakamura, K.;
1974 June 25,
165/166
0427
Heat Exchanger

43,146,097 Nakayama, Y.:
1979 Mar., 27,
1657166
062D

and Tanaka, M.

Generating Tubes

and Tanaka, M.

fenerating Tubes

and Kuroyanpagi, M.

and Xomana, N.

plate Type Beat Fxchanqger
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3,452,147 Narbut, P.; and Moore, C.L.
1969 June 24,
174716
101F ‘ :
Noncondensable Gas - Condensable Vapor Cooled Electri.

3,759,322 Nasser, G.E.D.; and Waldmann, H. .
1973 Sept., 18, ' o i
1657166
062D
Heat Exchanger

4,368,776 Negita, J.; Yamada, Y.; Kaneko, H.; Ogino, T.
1983 Jan. 8, Nippondenso Co., Ltd,
1657133
042B ‘
Aluminum Heat Exchanger

3,892,273 Nelson, B.E.
1975 July 1, .
1657105
0831 )
Heat Pipe Lobar Wicking Arrangment

3,206,381 Neugebauer, F.J.; and lustenader, E.L.
1965 Sept. 14,

2027185

J15F

Dropwise Condensation Distillation Apparatus

2,613,066 Newlin, J.S.
’ 1952 Oct. 7,
257/262.20
0428
Finned Tube Construction

3,875,997 Newson, I.H,; and Hodgson, T.D.
1975 aApril 8,
165/110
0252
Tubular Heat Transfer Members

3,762,468 Newson, I.,H,; and Hodgson, T.D.
1973 Oct. 2,
165/177
£858 :
Heat Tranafer Members

3,837,396 Newton, A.B.
1974 Sept. 24,
165/111
£ARSA
Vertical Surface Vapor Condensers

Transforeper



3,

3.

3,

4,

4,

3,

3,

3.
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903,962 Newton, A.B.
1975 Sept. 9,
1657119
0851
Conlensate Guiding Apparatus For Vertical Condensing Tubes

989,104 Newton, A.B.
1976 Nov. 2,
1657111
0851
condenser Inserts

762,468 Newson, I.H.; and Hodgson, T.d.
1972 Oct. 2,
1657177
084B
Neat Transfer Membérs

183,403 Nicholson, T.P.
19890 Jar. 15
1657166
NG2n
Plate Type Heat Fxchangers

154,294 Notaro, F.
1979 May 15,
1657133
91sC
Enkanccd condensatinn Heat Transfer Device and Method

692,105 O'Ccnnor, J.HM.
1972 Sept. 19,
165/ 18 1
0428
Heat Fxchangers

781,959 0'Ccnnor, J.M.
19714 Jgan. 1,
29/7157. 3¢
NU2R
Method Of Fabricating A Finned Heat Exchange Tube

947,941 O'Connor, J.M.: and Pasternak, S.F.
1976 April 6,
297157, 3B
0428
Method Of Making A Heat Exchanger

0295,599 Okamoto, Y. ETAL

1967 Jan. 3,

1657184

5% WAt

Heat Transfer Fin Heat Exchanging Tube

etc.,
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3,706,127 Oktay, S.; and Schmeckenbecher, A.F.
1972 Dec. 19, :
29/576
032D ' : :
Method  For Forming Heat Sinks Om Semiconductor Device Chips

3,706,127 Oktay, S.; and Sc hmeckenbecher, A.F.
1972 Dec. .19, -International Business Machines Corporation
29/576 ' ‘
0o41p ‘
Method for Forming Heat Sinks on Semiconductor Device Chips

3,747,670 Palm, L.J.; and Palm, R,B.
1973 July 24, :
165/ 1
072Fr
Thermal Fluid Beater

1,980,821 Palueff, K.K.
1934 Nov., 13,
175/ 265
141P :
Means For Cooling Electrical Apparatus

4,073,340 Parker, K.O.
1978 Feb. 14,
165/166
062D
Formed Plate Type Heat Exchanger

2,244,800 Pascale, M,
1941 June 10,
257/262
0u2a
Reat Transfer Tube

2,244,800 Pascale, M.
1941 June 10,
" 257/262
gu2c
" Heat Transfer Tube

3,746,086 Pasternmak, S.PF.
1973 July 17,
1657181
0428
Heat Exchangers '

3,877,517 Pasternak, S.PF.
1975, April 15,
1657146 :

0428
Heat Exchangers
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3,901,312 Pasternak, S.F.
1975 Aug. 26,
1657181

04238 .
Heat Exchangers And Method Of Making Same

1974 march 19,
165/

1651 )
Rotary Heat Exchanger And Apparatus

3,215,196 Paunls, T.F.
1965 Nov. 2,
1657179
gu2¢
Metal Fabrication

3,502,137 pauwlowski. J,
1970 March 24,
165/1

112
Method Of Intensifying H,T. In Worms Having

3,394,736 Pearsofi, J.F.
1968 July 30,
138/38

o421
Internal ¥inned Tube

3,407,871 Penney, W.ER.
1968 Oct .29,
165/85
D72A

- Heat Exchanger

3,410,533 Penney, W.R.
1968 Nov. 12,
259/9
1122
Mixing FRquipment

2,877,008 Person, F.¥.
1959 March 10,
2577245

042E
Heat PFExchanger

1,931,268 Philirpp, L.A.
1933 Oct. 17,
62/126

0542
- Refriqerating Systen

A Single Spindle
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3,831,664 Pogson, J.T..
1974 Augq. 27,
165/80
062D
Heat Pipe Interfaces

3,045,138 pPohl, W.J.
1962 July 17,
313721
023C o
Electrical Discharge Tube

3,269,459 Popovitch, D.
1966 Aug. 30,
1657 140
o428 _
Extensive Surface Heat Exchanger

3,916,984 Properzi, I.
1975 Nov. 4,
1647278

152 . (- .
Cooling Device For Continuous Casting Machine

2,873,954 Protze, C, .
1959 Peb, 17, Telefunken GmbH, Berlin
2577250
033F
Heat Exchanger for Electric Discharge Tube

3,684,007 Ragi, E.G.
1972 Aug. 15,
1657133
033c - -
Composite Structure For Boiling Liquids And Its Formation

2,161,887 Ramsaur, W.R,
1939 June 13,
138/38
072A
Turbulence Strip For Radiator Tubes

3,196,634 Rich, D.G., c
1965 July 27, ‘ e
62/394
015C
Refrigeration Systenm

3,768,291 Rieger, K.K. e
1973 Oct. 30, Universal 0il Products
72/78
0222 S L dlags N
Method of Farming Spiral Ridges on the Ineidc’ Diameter of
Externally rinned Tube

¢
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3,675,710 Ristow, R.E.
1972 July 11,
16571

075A
High Efficiency Vapor Condenser and Method

3,675,71C Ristow, R.E.
1972 July 11,
16571

155A
High Efficiency Vapor Condenser and Method

3,526,268 Robinson, M.
1970 Sept. 1,
165/1
142F
Corona Discharge Heat Transfer

2,514,797 Robinson, R.S.
1950 July 11,
257/73

1324
Heat ®Rxchanger

2,463,997 Rodgers, J.S.
1949 March 8,
29/157. 3

0421
Method Of Making Bxternally And Internally Finned Tubes

2,363,997 Rodgers, J.S.
1949 March 8,
29/157. 3

042z
Mothod Nf Making Externally And Internally Fipned Tubes

3,217,799 Rodgers, J.S.
1965 Nov. 16,
1657179

N25a
Steam Condenser Of The Water Tube 7Type

3,508,608 Roe, R.C.
1970 April 28,
1657179

085C
Condenser Tubes

3,240,683 Rogers, F.A.
1966 March 15,
2027173

265D
pistillation Apparatus For Treating Sea Water To Produce etc.
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2,591,878 Rogers, P.,S., ETAL
. 1952 April 8, -
2577245
032D

Oxygen Regenerator

4,368,779 Rojey, A.; and Cohen, G.
1983 Jan, 18, Institut Francais du Petrole
1657165
042E
Compact Heat Exchanger

3,371,709 Rosenblad, C.F,
1968 March 5,
1657115
065D ‘
Falling Film Plate Heat FExchanger

3,976,126 Ruff, K,
1976 Aug. 24,
1657110
D428
Air Cooled Surface Condenser

2,097,104 Saha, A.P,
1937 Oct. 26,
2577248
072a
Heat Fxchange Apparatus

4,179,911 Saier, ¥.; Kastner, H-¥W.; and Klockler, R,
1979 Dec. 25, Wieland-Werke Aktiengesellschaft
72/78
023B
Y and T-Finned Tubes and Methods and Apparatus for Their Making

4,359,086 sanborn, D, P.; Holman, J. L. M.; and ¥Yare, C. D,
1982 Nov. 16, 'The Trane Company
1657133 '
N13C
Heat Exchange Surface with Porous Coating and Subsurface Cavities

4,373,578 Saperstein, Z.P,; Fl-Rourini, R.M.; anrd Munch, J.E,
1983 Feb, 15, Modine Manufacturing Company
1657141
0428
Radiator with Heat Fxchanger

3,973,623 Sarll, P.G,.

1976 Augq. 10,

165/94

112

Heat. ®Bxchange Apparatas
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4,330,036 Satoh, Y; and Biqo, T.
1982 Mavy 18, Kobe Steel, Ltd.
1657179
045cC
Construction of a Heat Transfer Wall and Heat Transfer Pine
and Method of Producing Heat Transfer Pipe i

4,335,036 Satoh, Y; ard Aigo, T.
1982 May 18, Kobe Steel, Ltd.
1657179

022 : A
Construction of a Heat Transfer %Wall and Heat Transfer Pipe

and Method of Producinag Heat Transfer Pipe

4,283,024 Schatz, F.; and Ziemek, f.
1981 Auq. 18, Kabel-und Metallverke Gutehul Tnungshue tte AC
29/157.4

2214
Method for Manufacturing Heat Exchanger Tibing

3,669,186 Schauls, J.J.
1872 June 13,
1657166
062D
Distributor For Plate Type Heat Txchangers Having End Headers

3,860,065 Schauls, J.J.
1975 Jan,., 14,
165/ 166
0627
Nistributor For Plate Type Heat Exchanger Having Side Headers

3,983,191 Schauls, J.J.
1976 Sept., 28,
2617111p
062D o
Brazed Plate Type H-X For Nonadiabatic Rectification

3,559,722 Sschauls, J.L.; and Duncau, F.D.
1971 Feb. 2,
159/ 16

062D
Method And Apparatus For Two Phase H.X. Pluid Distfibution etc.

4,260,126 Schladitz, H.J.
1977 Nov. 29,
1657133

n22F
H.T. Between Solids Apnd Fluids Utilizing Polycrystalline etc,

4,262,126 Schladitz, H.J.
1977, ¥ov., 29
165/133
Qur .
Heat Transfer Between Solids and Pluids Utilizing Polycrystalline

Metal



131

1,916,337 Schmidt, W.A.
1933 July 4,
072a
Heat Interchanging Apparatus

1,916,337 Schonidt, ¥%.A,
1933 July 4,
1022
Heat Interchanging Apparatus .

4,074,753 Schmittle, K.V.; and Starner, K.E.
1978 Feb. 21, .
1657184 ' T
043C
Heat Transfer In Pool Boiling
3,209,062 Scholz, C.F.
' 1965 Sept. 28,
174715 -

Ou2r
Mounting And Cooling Syst. For Semi-Conductor Heat Generating Dev.

3,163,207 Schultz, R.T,
1964 Dec., 29,
165/68
042¥F )
Heat Dissipating Mount Por Electronic Components

3,804,159 Seariqht, E.F.; and Brosens, P.dJd.
1974 April 16,
165/ 109
0428 -
Jet Impingement Fin Coil

4,108,242 Searight, E.F,.; and Planagan, P.
1978 Aug. 22,
1657164
0€2D
Jet Impingement Heat .Exchanger

3,457,982 Ssephton, H. H.
1969 July 29,
159/ 13 '
0764
Bvaporation and Distillation Apparatus

3,423,294 Sephton, H.H.
1969 June 21,
203710
07417
Vortex Flow Film Distillation Process
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3,648,754 Sephton, H.H.
“ 1972 March 14,
153/13A
0741
Vvortex Flow For Tnhancing Interfacial Surface & Heat & Mass Transf

3,846,254 Sephton, H.H,
1974 Nov. S,
203 /11
085A .
- Interface Fnhancement Applied To Evaporation Of Ligquids

3,846,254 Sephton, H.H,
1974 Nov.,.>5.
203/11
ou2n
Interface Ethancement Applied To EBvaporatioun of Lignids

1,838,043 sShervood, T.K,
1931 Dec. 22,
112F%

Apraratus And Method For Heat Exchangers

4,095,648 Shipes, K.V,
‘ 1978 June 20,
165/162

Qou2n

Tabe Bundles

3,814,172 Shore, D.T.
’ 1974 June 4,
165/12
122D
Heat FExchangers

4,182,412 Shum, M.S.
1982 Jan, 8, UOP Inc,
165/133
4238
Finned Heat Transfer Tube with Porous Boiling Surface and
Method for Producing Same :

2,789,797 Simpelaar, C.S.
1957 april 23,
2577245
0u2g
Heat Fxchanqger Fin Structure

4,094,165 Ssisk, F.J.
1978,June 13,
62/115
112
Loss Heat Suppression Apparatus And Method FPor Feat Pump
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3,759,050 Slaasted, R.S.; and Dudley, J.C.
1973 Sept. 18,
62/93
- 065D
Method Of Cooling A Gas And Removing Moisture Therefrom

4,311,187 Small, W.N.
1982 Jan. 19, Phillips Petroleum Company
165/ 1 .
032c
Vortex Generators

8,344,796 Smick, R.H.
1977 Aug. 30,
138738
072A
Turbulator:

4,296,779 Smick, R.H,
1981 Oct., 27,
138738
032a
Turbulator with Ganged Strips

3,398,784 Smith, J.W.: and Gowen, R.A.
1968 Aug.27,
165/1
0221
Nethod Of Heat Exchange With High Viscosity Liquids

4,126,177 Swith, R.L.; and Yann, C.C.
1978 Nov. 21,
165/91
112
Dual Scraped Surface Heat Exchanger

2,870,999 Soderstrom, S.H.
1959 .tan, 27,
257/262.20
0B2C
Heat Exchange Element

3,807,496 Stadmark, N,H.G.
1974 April 30,
1657167
062D
HBeat FExchange Plates

3,289,752 Staub, F.W.
1966 Dec. 6,
1657110
035D
.Condensing Reat Transfer Device
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3,887,759 Staub, F.W.: and Kosky, P.G.
1975 June 3,
174/15% R
023r _
Evaporative Cooling Syst. Employing Liquid Film Evaporation etc.

3,187,812 Staver, E.F,
1965 June 8,
1657185
042F%
Heat Dissipator Por Electronic Circuitry

3,056,587 Steigerwald, K.H,
1962 Oct. 2,
257/1
1427 ‘
Methods Of Effecting A High Rate Of H.T. From A Heated 5Surf, etc.

3,228,464 Stein, W.J.; and Banthin, C.R.
1966 Jan. 11,
165/166
362D
Corrugated Plate Counter Plow Heat Exchanger

1,716,743 Still, W.Jd.
1929 June 11

0428 L.
Heat ''ransmitting Tube

4,351,392 Stockman, R, F.
1982 Sep, 28, Combhustion Engineering, Inc,
165/186 ' ‘
042A :
Heat Exchange Tube with Heat Ahsorptive Shield

4,121,654 Stockman, R.F.
1978 Oct. 24,
165/6
112
Dry Cooling Tower

2,118,060 Stone, R.H.: and Tilley, E.F,
1938 May 24,
257/262
042B
Finned Tube

4,180,129 Sumitomo, H.
1979 Dec. 25, Hisaka Works, Ltd.
165/110
3650
pPlate Type Condenser
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4,184,542 Sumitomo, H.
1983 Jan. 22, Hisaka Works, Ltd.

165/166
065D

Plate Type Condenser

4,216,825 Sumitomo, H.
1980 Aug. 12, Hisaka Works, Ltd.
165/109 R
013D

Plate Type Evaporator

4,228,850 Sumitomo, H.
1982 Oct. 21, Hisaka Works, Ltd.
1657110
065D

Plate Used in Condenser

4,347,897 Sumitomo, H,; and Uehara, H,
1982, Sep. 7, Hisaka HWorks, Ltd,
1657167

152D
Plate Type Heat Exchanger

4,314,605 Sumitomo, H,3; Doi, M.; Kobayashi, K;; fukami, K.; and
, Kawanishi, K. '

1982 Peb. 9, Hisaka Works, Ltd,
1657110

085D

Condenser

»>4,182,411 Sumitomo, A.; Fukami, K;, Kobayashi, K.; Doi, M., Kawapishi,
- K. and Yoshida, K. ‘
1983 Jan, 8, Hisaka Works Ltd.
165/110 '
065D

Plate Type Condenser

3,566,514 Szumigala, E.T.
‘ 1971 March 2,
29/558
N23F :

Manufacturing Method For Boiling Surfaces

3,457,990 Theophilos, N.P.; and Wanq, D.I.J.
" 1969 July 29,

165/133

023A ,

Multiple Passage Heat Exchanger Utilizing Nucleate Boiling
3,457,950 Theophilous, N.P,;

1969 July 29,

165/133

045A

Bultiple Passage Heat Exchanger Utilizing Nucleate quling

and ¥anq, D.JT.d.
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3,302,701 Thomas, D.G.
1967 Feb., 7,
1657109
022F
Turbulence Promoter For Increased Heat

3,322,781 Thomas, D.G,
1967 Peb. 7,
1657109
0 26F
Tarhulence Promoter For Increased Heat

3,358,750 Thomas, D.G.
1967 Dec. 19,
1657177
0 35C
Condenser Tubeé

3,881,342 Thérne, J.K.
1975 May 6,
72/68
n42c

And Mass Transfer

and Mass Transfer

Met hod Por Making Inteqral Finned Tubes For Submerged Boiling

4,359,147 Thorne, J.K,.
1977 Nov. 22,
1657133
043C '

Inteqral Finned Tube For Submerded Builing Applications etc,

3,433,294 Timson, ¥W.J.
1969 March 18,
165/1 :
0 1SF
Boiling Heat Transfer System

4,228,852 Togashi, A,
1980 Oct. 21
165/1773
D222
Tubular Body

4,245,697 Togqashi, A.
1981 Jan. 20
1657179
N22a :
Tubular Body

3,529,661 Tousch, T.
1972 Sept. 22,
165/87
1128 :
Rotary Material Processor with Hollow

Material Contacting FRlements
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2,181,927 Townsend, A.J.
1939 Dec. S,
29/157.3
1654
Heat Exchanger And Method Of Making Same

2,227,689 Townsend, A.J.; and Bascombe, F.J.
1941 Jan. 7,
2577262
0428
FPinned Tubing Or The Like

4,286,655 Tro jani, B.Ll.
' 1981 Sep. 1
1657179
042A 4
FPinned Tube for Heat Exchangers

4,35¢,63) Trojani, B.L.
1981 Nov., 17
1657181
0428
Finned Metal Tube and Method for Making the Sanme

4,306,619 Trojani, B.L,
1981 Dec. 22
165/179
QU221
Tube Provided with Tnner Pins and Ounter Fins or Pins,
Particularly €for Heat Exchangers, and Method Therefor

‘4,186,798 Tseluiko, J.TI,; Kutsykovich, D.B.,; Shabelnikova, L.A.,
Kholopov, V,, Schekin, WN,G., Gritsuk, L.D., Katsenelenbogen, L.B.
1980 Febh, S ‘
1657147
054A
Tubular Cooled Memhers of Metallurgical Furpnace

4,230,179 Uehara, H.; and Miyoshi, M.

' 1980 Oct. 29, Haruo Uehara; Tokyo Shibaura Denkl Kabush1k1 Kaisha
1657113
065D
Plate Type Condensers

4,237,970 Uehara, H.3; and Miyoshi, M.
1980 Dec., 9, Haruo Uehara; Denki Kabushiki Kaisha
165/110 ‘ o
085D
Plate Type Condensers

4,184,544 Ullmer, H.J.
1980 Jan. 22
1657184
0418
Apparatus and Method for Recovering Waste Heat From Flue Gases
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2,919,115 vaaler, L.E.

1959 Dec. 29,

257758

J015F

Impregna ted Porous Condenser Surface

2,962,265 Van Luik, Jr., F.W.

1960 Nov. 29,

257/43

1458

Vapor-Liquid Phase Conversions

2,962,265 Van Luik, Jr., F.W.

1960 Nov. 29,

257/43

145C

Vapor-Liquid Phasc Convcrsion

4,311,193 ver haeghe, R.C.; and Huqgins, H.D.

1982 TJan. 19, Mudine Mapufacturing Coampany
1657 149 ‘
nu2s

Serpentine Fin Heat FExchanger

4,346,767 VYidal-Meza, G.D.

1987 Aug. 31, Caterrillar Tractor Co.

1657166

N42E .

Heat Exchanger Plate Having Distortion Resistant Mniform

4,286,366 Yinvard, PR.E.

1981 Sep. 1, Phillips Petroleum Company

29/157.4

032¢c/B

Method for the Construrtlon of a Baffled Heat Exchanqer

4,186,779 Yaqner, W.T.

1982 Feb. S5, Dayco Corporation

1387121 ' R
224 ‘ B
Corrugated Metal Tube

3,288,209 wall, A.J.; and Palmer, A,

1966 Nav. 29,

165/ 184

Du28

Heat Transmitting Tubes Having Helical Fin Heans

3,255,617 ¥alsh, J.C.

1976 Mavy. 11,
165794
112

Pleats

Swept Surface Heat Fxrhanaer With Dual Heat rxchanqe Media
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3,326,283 Wware, C.D.
1967 June 29,
1657181
043C
Heat Transfer Surface

3,225,824 Wartenberqg, K.
1965 Dec. 28,
1657122
045E
Air Cooled Heat Fxchanger For Cooling Ligquid Media

3,534,555 Bebhdb, J.E.
1970 oct. 20,
60/217
092a
Laminar Flow Enhancement

3,521,708 Wwebdb, R.1L.,
1970 July 28,
1657186
043C
Heat Transfer Surface Which Promotes NWucleate Ebullition

3,696,861 Rebb, R.L.
1972 Oct. 10,
165/133
o43c . . : _
Heat Transfer Surface Having A High Boiling H.T. Cofficient

4,223,539 webb, R.L.; and Mougin, L.J,
1983 Sep. 23, The Trane Company
62/476
086C » , -
Apparatus for Absorbing a Vapor in a Liquid and Absorption
Refriqgeration System Incorgorating Same

3,595,299 ¥eishaupt, J,: Waldman, H.: and Haring, T. .
1971 July 27,
159/28D
032A .
Apparatus For The Evaporation Ofv¥ov Temp. Liquified Gases

2,872,165 Wennerberq, F.dJ.
1959 Feb., 3,
2577245
062D
Plate Type Heat Exchangers

3,665,573 Werner, R.W.; Alexander, E.E.; and Comstock, I.Jd.
1972 ¥ay 30,
. 29/7157.3
083A
Method Of Fabricating A Heat Pipe
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3,921,711 #estbrock, 1.J.
1975 Nov. 25,
1657109
N52A
Turbulator

3,578,075 Winter, ‘J.
1971 May 11,
1657177
022¢C
Corrugated Tubing

3,481,394 Wit hers, J.6G, Jr.
1969 Dec. 2,
165/179
045C 7
Confiquration Of H.T. Tubihg FoOr Vapuur Condensation ctc,

4,007,774 Withers, J.G. Jr.
1977 Feb, 15,
165/ 1
nu2a
H-X Apparatus And Method Of Controlling Fouling Therein

3,847,212 #ithers, J.G. Jr.; and Rieger, K.K.
1974 Nov.12,
1657179
0221a
Neat Transfer Tube Having Multiple Internal Ridges

3,779,312 dithers, J.G. Jr.; Habdas, E.P.; and Jurmo, M.W.
1973 Dec. 18, :
1657184
G221
Tnternally Ridged Heat Transfer Tube

3,826,304 Withers, J.G.; Dean, H,R.; and Ross, S.T.
1974 July 390,
16571
n24a 4
Advantaqeous Configquration Of Tubing For Internal Boiling

3,559,437 Withers, Jr., J.G.
1971, Feb., 2
72/96
n22a :
Method and Apparatus for Makina Heat Transfer Tubing

3,559,437 wit hers, Jr., J.G.
1971, Feb, 2
72796
045C
Method and Apparatus for Making Heat Transfer Tnbing
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0,007,77n 'ithets' Jro" JQG.
1977 Peb. 15, UOP Inc,
16571
022A . . _
Heat Exchange Apparatus and Method of Controlling Fouling Therein

4,219,078 Withers, Jr., J.G.
1980 Aug. 26, UOP Inc.
1657133
013F
Heat Transfer Surface for Nucleate Boiling

4,288,897 Withers, Jr., J.G.
1981 Sep. 15, UOP Inc.
29/157.4
013cC T
Method of Producing a Nucleate Boiling Surface on a Heat
Transfer Member ‘

2,234,423 wittmann, R. A.
1941 Mar. 11, Thermek Corp.
1227333

042B
Heating Means

3,450,193 volfe, W, Jr.
1969 June 17,
165/7% -
045¢C
Corrugated Tubing

4,141,409 Woodhull,I,D.Jdr.; and Liedel, T.H.
1979 Feb, 27,

165/110

0457

Condenser Header Construction

3,232,341 Woodworth, L.R.
1966 Fcb. 1;
1657111
075A
Condenser

2,664,274 Worn, G.R.; and Rubin, F.L.
1953, Dec. 29,
257713 ‘
132a . ‘
Nethod And Apparatus Employing Sonic Waves In Heat Exchange

3,469,626 #riqght. F.¥W.; and Wilson, A.H.
1969 Sept, 30,
1657166 '
062D
Plate Heat Exchangers
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3,152,774 Wyatt, T.
' 1964 Oct. 13,
24471
083p '
Satellite Temperature Stabilization Systenm

3,152,774 Wyatt, T.
: 1964 Oct. 13,
246471
085r '
Satellite Teamperature Stabilization System

4,305,460 Yampolsky, J.S.
1981 Dec. 15, General Atomic Company
165/179
QU2
Feat Transfer Tube

4,305,460 Yampolsky, J.S.
1981 Dec. 15, General Atomic Compahy
165/179
085C
Heat Transfer Tube

4,182,410 Yoshida, K.; Kobayashi, K.; and Sumitomo, H.
1980 Jan 8, Hisaka Works 1td.
165/110
065D

Plate Type Condenser

4,051,898 Yoshino, M.; and Oguri, A.
1977 Oct. 4,
165/ 166
162F
static Heat And Moisture Exchanger

3,768,290 Zatell, V.A.
1973 Oc¢t. 39,
72/68
043cC
" dethodl Of Modifying A Pinned Tube For Boiling Enhancement

4,071,934 Zolman, J.0.; and Griewahn, C.O.
1978 Fedb, 7,
29/157.3 A
042B ,
CPT Box Fin

3,392,781 Zubher, ¥,: and Lustenader, E.L.
1968 July 16,
1657 135
0232
Vaporizing Heat Transfer Device
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4,093,755 Dahl, M.M,; and Erb, L.D.
1978, June 6, The Gates Rubber Company
4277299
013B
Method for Making a lLiquid Heat Exchanger Coating

4,186,063 Albertson, C.E.; Nichols, G.M.; and Rasmussen, N,
1980 Jan. 29, Borg-¥arner Corporation )
204 /29 ‘
0138 :
Boiling Heat Transfer Surface, Method of Preparing Same and
Method of Boiling

4,060,125 Fujie, K, ETAL
1277 Nov. 29,
165/133
313C
Heat Transfer Wall For Boiling Liguids

4,288,837 Wit hers, Jr., J.G.
1981 Sep, 15, UOP 1Inc,
29/157.,4
013C
Method of Producing a Nucleate Boiling Surface on a Heat
Transfer Member

4,291,758 Fuiii, M.;: Ogawva, Y.; and Morihiro, Y.
1981 Sep. 29, Mitsubishi Denki Kabushiki Kaisha
1657133 :
213C
Preparation of Boiling Heat Transfer Surface

4,354,550 Modahl, R. J.; and Luckeroth, V. C,
1982 Oct. 19, The Trane Company
1657133
0132
Heat Transfer Surface for Efficient Boiling of liquid R-1%1 and
Equivalents

4,359,086 Sanborn, D, P,; Holman, J. L. M.; and Ware, C. D.
1982 Nov, 16, The Trane Coppany
1657133

013C
Heat ®xchanqe Surface with Porous Coating and Subsurface Cavities

4,216,825 Sumitomo, H.
1980 Aug. 12, Hisaka Works, Ltd,
1657109 P
013D
Plate Type Evaporator

4,211,276 Tt>h, M4.:; Takasuna, T.; Ishikawa, Y.; Kimura, H.; and Musoh,
M.
16571
D13R
Method of Making Pin Elements for Heat Exchangers
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3,207,209 Aummel, R.L.
1965 Sept. 21,
- 165/ 1

013F ‘
Means .For Increasing The H.T. Coeficient Between A Wall And etc,

3,990,862 Dahl, M.M,; and Erb, L.D.
1976 Nov. 9,
29/191.,2

013F
Liquid Heat Exchanger Interface And Method

4,219,078 #Withers, Jr., J.G.
1980 Augq. 26, UOP Inc,
1657133

013F
Heat Transfer Surface for Nucleate Boiling

h,352,392 Fastman, R.7V.
1982 Oct. 5, Thermacore, Inc.,
165/104, 25

0137
Mechanically Assisted Evaporator Sur face

4,154,293 Fenner, G.¥.; and Ragi, E.G.
1979 May 15,
165/133

0147 '
Enhanced Tube Inner Surface Heat Transfer Device and Method

4,123,837 Horner, I.H.
1978 Nov,., 7,
29/157. 3R

" 014C
Heat Transfer Methud

4,154,293 Penner, G.%.: and Ragi, E.G.
1979 May 15,
1657133

Fnhanced Tube Inner Surface Heat Transfer Device and Method

2,923,640 Buckingham, ¥,T.
1960 Feb. 2,
117749

0158 SRIEIE
Method Of Applying A Plastic Coating

3,196,634 Rich, D.G.
1965 July 27,
627394
“015C
Refriger ation System



147

3,384,154 Milton, R.M,
1968 May 219,

165/1

015C

Beat Exchanger Systen

3,523,577 Milton, R.M,
1979 Aug. 11,
165/110
215C
Heat Fxchange System

3,587,730 Milton, R, M,
1971 June 28,
165/ 110
015C
Heat Exchange System With Porous Boiling Laver

3,821,018 Grant, A.C.
1974 June 28,
117794
015¢C
Porous Metallic Layer TFormation

3,825,064 Inoue, K.
1974 Julvy 23,
1657179
915C
Heat Exchanger

4, 154,294 Notaro, F.
1979 May 15,
1657133
015C
rnhanced condensation Heat Transfer Device and Method

4,318,264 Albertson, C.E.
1977 april 19,
165/ 1
015C
Boiling Heat Transfer Surface And Method

4,364,914 Srant, A,C.
1977 Dec., 27,
1337142
015cC
Porous Metallic layer And Formation

4,129,181 Japowski, XK.R.; Shum, M.S.; and Bradley, S.A.
1978 Dec. 12,
1657133
¢ 15¢C
fleat Transfer Surface
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2,394,698 Kuenhold, 0.J. Sr.

1946 FPeb. 12,
2617104 ‘
0157
Evaporator

2,919,115 vaaler, L.E,
1959 Dec. 29,
257/58

015F
Inpregnated Porous Condenser Surface

3,167,927 Lynch, P.J.;: and Taylor, P.L.
1965 Feb. 2,

62/56
015F
Promotion Of Dropwise Condenstion

3,206,381 Neugebauer, ¥.J.; and Lustemader, E.Ls

1965 Sept. 14,
2027185

0 15F
Dropwise Condensation Distillation Apparatus

3,229,759 Grover, G.HM,
1966 Jan., 18,
1657105

015¢
Evaporation~-Condensation Heat Transfer Device

3,298,427 Erb, R.A.
1967 Jan. 17,
165/ 1

015P
Mcthod And 2apparatus For Dropwvise Condensation

3,301,314 Gaertner, R.F.
1967 Jan. 31,

165/1
015F
Method And Means Por Increasing The H.T. Coefficient etc.

3,433,294 Timson, ¥.J.
1969 March 18,
165/1

Q157
Roiling Heat Transfer Systen

3,466,189 ¥Erbh, R.A.
1969 Sept. 9,
1177132

g 15F
Method For Improving Heat Transfer In Condensers
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3,015,355 Humphrey, A.H,

1962 Jan. 2, General Gas Light Company
153/78

0222

Method for Forming Spirally Ribbed Tubing

3,128,821 Andersen, R. C,
1964 Apr. 14, Flexonics Corp.
153/71
022a
Corrugatcr for Metal Tubing

3,398,784 Smith, J.¥.; and Gowen, R.A.
1968 Aug.27,
16571
02217
Method Of Heat Fxchange With High Viscosity lignids

3,559,437 withers, Jr., J.G.
1971, Feh. 2
72/96
022A
Method and Apparatus for Making Heat Transfer Tubing

3,622,402 French, F.¥.,
1971 Nov. 23,
148/11.5
022\
Production Of Metal Tubing ¥With Rongh Inner Surfaces

3,734,142 Nakamura, H.; and Tanaka, M.
1973 May 22,
1387177
0221
Cross-Rifled vapor Generating Tubes

3,768,291 rieger, XK.K.
1973 Oct. 30, Universal 0Oil Products
72/78
0222
Method of Forming Spiral Ridges on the Inside Diameter of
Externally Finned Tute

3,779,312 Withers, J.G. Jr.; Natdas, E.P.; and Jurmo, M.¥.
1973 Dec, 18,
165/184
0224 :
Internally Ridged Heat Transfer Tube

3,847,212 Withers, J.G. Jr.; and Rieger, K.K.
1974 Nov.12,
16571706
0221
Heat Transfar Tubc Having Multiple T"nternal ®idges
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3,861,462 MclLain, C.D.
‘ 1975 Jan. 21,
165/179
022A
Heat Exchange Tube

3,865,184 Grover. G.M.
1975 Peb. 114,
1657105
022A

Heat Pipe And Method And Appatatus For

3,885,622 McLain, C.D.
1975 May 27,
1657179
022a
Heat Exchanqer Tube

3,902,552 Mclain, C.D.
1975 Sept. 2,
1657179
0227
Patterned Tubing

3,906,605 McLain, C.D.
1975 Sept. 23,
29/157.3 R
022a ,
Proress For Preparing Heat Exchanger

4,186,779 Wwagner, W.T.
198) Feb. 5, Dayco Corporation
1387121
022A :
Corrugated Metal Tube

4,228,852 Togashi, A.
1900 Oct. 21
1657173
022A
Tubunlar Body

4,232,728 Fenner, G.¥%.; and Raﬁi, B.G. .

1980 Nov. 11, Union Carhide Corporation

165/1
022A
Method for Enhanced Heat Transfer

4,245,697 Togashi, A.
1981 Jan. 20
1657179
022A
Tubular Body

Fabricating Same

Tube
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4,283,824 Schatz, P.:; and Z1emek G.
1981 Aug. 18, Kabel-und Hetallverke Gutehoffnunqshuette AG
29/157.4 .
022A '
Method for Manufacturing Heat Exchanger .Tubing

0,330,036 Satoh, Y; and Higo, T, : S .
1982 may 18, Kobe Steel, Ltd. : , oyt
165/179 S
0221
Construction of a Heat Transfer Wall and Heat Transfer Pipe
and Method of Producing Heat Transfer Pipe

4,351,389 Guarnaschelli, S,
1982 Sep. 28,
1657 141
0222
Heat Exchanger Apparatus

3,154,141 Huet, A.
1964 Oct. 27,
1%65/133
022C
Roughened Heat Exchanger Tube

3,397,440 DpDalin, D.
1968 Aug. 29,
29/7157.3
022C
Method Of Maklnq Heat Exchanger Hav1nq thended Surface

3,578,075 #inter, J.
1971 May 11,
1657177
022C
Corrugated Tubing

3,612,175 Ford, J.A.; and Waolfe, ¥, Jr.
1971 Oct. 12,
1657179
022¢
Corrugated Metal Tubing

3,831,675 Mclain, C.D. . .
1974 ang., 27,
1657177
022C
Heat Exchanger Tube

3,850,227 Ford, J.A. "
1974 Nov. 26,
165/ 1
022C .
Prozess For Improving Heat Transfer Efficiency etc,
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3,906,605 McLain, C.D.

1975 Sept. 23,

29/157.3 R

022cC

Process For Preparing Heat Exchanger Tube

1,680,145 Porssblad, N.R.
1928 Augq. 7,
022D :
Heat Exchanger

1,680,145 Forssblad, N.R.
1920 Aug. 7,
0227
Heat Txchanger

3,302,701 Thomas, D.G.
1967 Feb.. 7,
1A57 109
022F ' :
Turbulence Promoter For Increased Heat And Mass Transfer

3,795,618 Jouet, E.: and Retuffe, P.
1972 Dec. 12, -
1657166
022F
Heat Fxchanger

4,062,126 Schladitz, H.J.
1977 Nov. 29,
165/133
022F ~ '
H.T. Belween Solids And Fluids ntilizing Polycrystalline etc.

2,279,548 Bailey, E.G.
1942 April 14,
1227235
023n
Ligjuid vaporizing Tube

2,565,221 sauqler, R.S.
1951 Alg. 21,
2617101
023A
Pefriqerating Apparatus

- 3,392,781 Zuber, N.; and Lustenader, E.L."
1968 July 16,

165/135

023a

Vaporizing Heat Transfer Device
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2,454,081 Kun, L.C.: and Czikk, A.N.
1969 July 8,
165/133
0231
surface For Roiling Liguids

3,457,990 Theophilos, N.P,; and Wang, D.I.J.
1969 July 29,
1657133
0231
Multiple Passage Heat Exchanger nt11121nq Nucleate 80111nq

4,044,797 Pujie, K. ETAL , .
1977 Aug. 390, '
138/38
N23a
Heat Transfer Pipe

3,602,027 Rlua, %.A.; and Ware, C,D.
1971 Aug. 31, The Trane Company
72/98
0238
simultaneous Pinning and Reforming of Tubhular Heat Transfer Surface

4,179,911 Saier, M.; Kastner, H-W.; and Klockler, R.
1970 pec. 25, Wieland-Werke Aktiengesellschaft
72/78
0238 .
Y and T-Finned Tubes and Methods and Apparatus for Their Making

4,182,412 Shume, M.S.
1980 Jan. 8, OOP Inc,
1657133
0238
Finned Heat Transfer Tuho with Porous Boiling Surface and
Method for Produc1nq Same .

3,045,138 Pohl, W,J.
1962 July 17,
313721
¢23c
Electrical Discharge Tube

3,521,705 Beutheret, C. A,; and Douguet, E. J.
197) July 28, Compagnie Francaise Thomson Houstcn-Hotchkiss Brandt
165/74
$23C
feat Exchange Structure and Electron Tube Including Such Exchange
Structure

4,216,826 Puiikake, J.
1980 Ang, 12, Furukawa Metals Co., Ltd.
1657133
N213c
Heat Transfer Tuke for Use in Boiling Type Heat Exchangers
and Method of Producing the Same
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4,258,783 Alhertson, C.E.; Nichols, G.M.; and Rasmussen, J.N.
1981 Mar., 31, Borq-Warner Corporation
165/ 133 .

023c
Boiling Heat Transfer Surface, Method of Preparing Same and

Method of Boiling

4, 313 248 Puijikake, J.
1982 Feb. 2, Fukurawva ‘Metals Co., Ltd. N
29/157.3 A
023cC ]
Method of Producing Heat Transfer Tube for Use in Boiling
Type Heat Exchangers

3,566,514 Szumiqala, E,.T,
‘1971 March 2,
29/558
023F
Manu factur ing Hethod For Boiling Surfaces’

3,887,759 Staub, F.W.; and Kosky, P.G.
1975 June 3,
174715 R
023F .
Evaporative Cooling Syst. Employing Ligquid Film Fvaporation etc.

"3,906,604 Kakizaki, K.; and Suzumura, T.
1975 Sept., 23,
297187, 3A
023F
Method For Forming Raat Transn1551vp ¥Wall Surface

4,050,507 Chu, R.C.; and Moran. K.P.
1977 Sept. 27,
16571 :
023F
Method For Customizing Wucleate 80111nq H.T, From Blectronic etc.

3,734,140 wakamura, H.: and Tanaka, M,
1973 May 22,
1387177
0242
Cross~-Rifled Vapor Generatlnq Tubes

3,826,304 withkers, J.G.; Dean, H.R,; and Ross, S.T.
1974 July 30,
165/ 1
Q24
advantageous Confiquration Of Tubing For Internal Boiling

4,314,587 Hackett, C.D.
1982 Feb. 9, Combustion Enq1n°er1nq, Inc.
138/38
024a
Rib NDesign for B01ler Tubeq
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4,369,837 Moranne, J-P.
1983 Jan. 25, Societe Anonyme des Usines Chausson
1657175 :
024B
Tube for Tube-Plate Heat Exchangers

3,217,799 Rodqgers, J.S.
1965 Nov. 16,
1657179
0254
Steam Condenser Of The Water Tube Type

3,875,997 Newson, I.H.
197 april 8,
165/1190
025A
Tubular Heat Transfer Members

-0

and Hodgson, T.D.

4,232,728 Fenner, G.W.; and ‘Ragi, E.G.
1982 Nov, 11, Urnion Carhide Corporation
165/1 ‘ . ' e
0251
Method for Fnhanced Heat Transfer

4,362,058 Muelledjans, H.
1982 Nov, 23, Sueddeutsche Kuehlerfabrik Julius Fr. Behr GmbH & Co.
1657 13 4. 21
0254
process for the Preparation cf a Surface of a Metal Wall for the
fer of Heat

4,195,688 Fujie, K.; Nakayama, W.; Kuwahara, H.:; Daikoku, T.; and
Kakizaki, K, -
1980 apr, 1, Hitachi, Itd,; Hitachi Cable, LtAQ.
165/133 .
0258
Aeat-Transfer Wall for Condensation and Method of Manufacturing
the Same

3,244,627 Diedrich, G.E.
1966 April 5,
2027236
025C _
Fluted Tuhular Distillation Apparatus

3,789,915 Ford, J.A.
1974 Feb., 5,
16571
025¢C
prozess For Improving H.T. Efficiency And Improved H.T. Systen

4,245,695 Fujikake, J.
1981 Jar. 29, Furukawa Metals Co., Ltd,
1657133 - :
{§25¢
Heat Transfer Tube for Condensation and Method for
Manafacturing Sawme : ~
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3,302,701 Thomas, D.G.
1967 Peb., 7,
1657109
N26F
Turbulence Promoter For Increased Heat and Mass Transfer

3,595,299 Weishaupt, J.; ¥Waldwman, H.; and Haring, T.
1971 July 27,
159/28D
032A
Apparatus For The Evaporation Of Lowv Temp. Liguified Gases

3,734,135 Mosier, J.A.
- 1973 May 22,
138/ 38
032a
Heat Pwrhanqpr With Internal Turbulater

3,771,589 Lage, J.R.
1973 Nov. 13,
165/1
032a
Method And Apparatus For Improved Transfer Of Heat

3,981,356 Sranetzke, D.C.
1976 Sept, 21,
1657179
032a
Heat Exchanger

4,269,265 Meyer, R.A.; and Bretl, R.A, -
1981 May 26, Modine Manufacturing Company
1657109 T
0324
Tabular Heat Exchanger with Turbulator

4,296,779 Smick, R.H,
1981 oct. 27,
138/ 38
032a
Turhulator with Ganged Strips

4,342,360 Gentry, C.C.
1982 Aug. 3, Phillips Petroleum Co,
165767
0328
Rod Baffled Heat Exchanqer

3,202,210 Hughes, R.VW.
1965 Aug. 24,
165/ 154
032C
Heat Exchanger
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3,330,336 Gobel, 6.
1967 July 11,
165/160
032C )
Heat Exchanger Tubes With Longitudinal Ribs

4,311,187 Small, W.H,
1982 Jan, 19, Phillips Petroleum Company
165/1
032C
"Vortex Generators

4,286,366 Vinvard, R.E.
1981 Sep. 1, Phillips retroleum Company
29/7157. 4
032C /B
Method for the Construction of a Baffled Heat Exchanger

2,529,013 Gloyer, ¥.
1950 Nov. 7,
2577245
032D
Heat Excbhanger

2,591,878 Rogers, P.S. TTAL
1952 April 8,
2577245
032D
Oxygen FEeqenerator

2,706,127 Oktay, S.; and Schmeckenbecher, A.F,
1972 Dec. 189,
29/576
0320 .
Method For Forming Heat Sinks On Semiconductor Device Chips

3,741,285 Knethe, A.M.
1973 June 26,
165/1
0320 '
Boundary Layer Control of Flow Separation and Heat Exchange

4,365,667 Hatada, T.; Senshu, T.; Arai, A.; Harada, F.; Matsuzaki, A.;
atari, H,; Tmaizumi, Y.; Takeda, S.
1982 Nec, 28, Hitachi, Lt4d.
165/152
032%
Heat Exchanger

3,247,583 Hansson, A.; and Prick, R.M.
1966 Apr. 26, Continental Car Company, Inc.
29/157. 3
032F
Production of Externally Fipned Sheet Stock
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3,684,007 Ragi, E.G.
1972 Aug. 15,
165/133
033cC
Composite Structure For Boiling Liquids And Its Foramation

4,156,459 Kusuda, H.,; and DOehara, H.
1979 May 29,
1657167 :
033D
Plate Type Evaporator

2,873,954 Protze, C.
1959 Feb, 17, Telefunken GmbH, Berlin
257/250 _
033F -
Heat Exchanger for Electric Discharge Tnbe

4,253,519 Kuu, 1L.C.; and Dagi, E.G,
1981 Mar. 3, Onion Cartide Corporation
1657110
0358 ‘
Fnhancement for Film Ccndensation Apparatus

3,358,750 Thomas, D.G.
1967 Dec. 19,
1657177
035C
Condenser Tube

3,289,752 Staub, F.W.
1966 Dec. 6,
1657110
035D
condensing Heat Transfer Device

4,184,544 011l mer, H.J.
1900 Jan, 22
1657184
NyY1R
Apparatus and Method for wecoveriny Waste fleat Frow Flue Gamea

4,236,578 Kreith, ¥, and Cornelison, R.C.
1982 Dwc. 2, Condar, Co,
165/181
Cu41B
Heat Exchange Enhancement Structure

4,369,838 Asanuma, Y.: and Showa, K.
1983 Jan., 25, Aluminum Kabushiki Kaisha Showa
1657185 :
041E

Device for Releasing Heat
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3,706,127 Oktay,

1972 Dec., 19,
29/576
DUTF .
Method for Porming Heat Sinks on
4,060,126 Schladitz, H.J.
1977, Nov. 29
1657133
ou1r
Heat Transfer Befueen Solids and
Metal
3,273,599 Heeren, H.
1966 Sept. 20,
138/38
042a

- Internally Finned Condenser Tube
2,244,800 Pascale, M.
1941 June 113,
257/262
- Qa2 :
' Heat Transfer Tube

2,432,308 Goodyer,
1947 Dec. 9,
210/57
0424
Conduit Having Annular PRibs,

H. J.

2,463,997 Rodgers, J.S.
1949 March 8,
29/157.3

0421

A Suamp,

S.:; and Schmeckenbecher, A.F.
International Business Machines Corporation

Semiconductor Device Chips

Fluids Otilizing Polycrystalline

And Sediment Directing Means

Method O0f Making Externallv And Tnternally Finned Tubes

2,895,508 Drake, C,E.
1259 July 21,
138/38
Qu2a
Heat Exchanqer Conduit

3,229,722 Kritzer,
1966 Jan. 18,
138739
423
Heat Exchange Element With

R.W.

3,267,564 Keyes,. J.H.
1966 Aug. 23,

29/157. 3
042a

Internal Flovw Diverters

Hethad 0f Praducing Duplex Intcrnally Flnned Tube Units
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3,394,736 Pearson, J.F.
1968 July 30,
138/ 38
0i2A
Internal Finned Tube

3,422,518 PFrench, F.¥W. )
1969 Jan. 21, , :
29/157.3
nu2a .
Method Of Reforming Tubular Metal Blanks Into:-Inner Finned Tubes

3,596,495 Huaqgins, H.D,
1971 aaqg. 3,
72/367
0427 |
Heat Tr4ansfer Devicc And Method 0f Making

3,636,982 Diake, C.E,
1972 Jan., 25,
138/ 38
0u2a
Internally FPinned Tube And Method Of Forming Same

3,662,582 French, F.VW,
1972 May 16,
727367
242
Heat-Exchange Tubing And Method Of making Tt

3,69¢,.,863 Kim, S.C.
1972 oct. 10,
165/ 179
QU427
Inner-Outer Finned Heat Transfer Tubes

3,759,729 French, F.W.-
1973 Auq. 7,
138738
0u2a ,
Heat Exchandger Tuhé and Method Of Making It

3,776,018 French, F.W.
1972 Do, B,
727367
Nu2a .
Tubing With Inner Baffle Fins And Method Of Producing It

3,846,254 3ephton; H.H.
1974 V¥Nov,.5.
203711 :
ou2a
Interface Enhancement Applied To Evaporation of Liquids
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e

3,887,004 Beck, T,A.
1975 June 3,
1657 179
0u2x
fleat TFTxchange Apparatus

4,007,774 Wit hers, J.G. Jr.
1977 Febh., 15,
165/ 1
0422 -
"'H-X Apparatus And Method Of Controlling Fouling Therein

4,331,602 Cunningham, J.L.; and Campbell; B.J.
1977 June 28,
29/157.3a0
nu2a . _
Method Of Making Heat Transfer Tube .

4,154,29¢ Fijas, D.F.
1979 May 15,
1657179
ou2a
Inner Finned Heat Exchanger Tube

4,163,474 MacDonald, R.D.; Rose, R.K.; and Papsdort
1979 Aung. 7?7
1657179
0821 ‘ ,
Tnternally Finned Tube

4,190,105 Dankowski, G.
1980 Feb. 26
1657179
QU2
Heat %Sxchange Tute

4,216,575 Carnavos, T. C.: and Golymbieski, W. J.
19897 ang. 12, Noranda Mines, Ltd,
29/597 :
nu2a
Method of Reforming the Fins of a Finned Tube

4,227,572 Harlan, C, S.
1987 Oct. 14, Seton-Scherr, Inc.
1A5/184 ‘
cuz2a
Finned Tubing

4,258,782 Kao, S.5.T.
1981 Mar. 231, Modine Manufacturing Company
165/109 7
Cu2A : :
Heat Fxchanger Having tiguid Turbulator. .
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4,286,655 Trojani, B.L.
1981 Sep. 1
165/179
0u2a
Pinned Tube for Heat Exchangers

4,296,539 Asami, T.
1981 Oct., 27, Kobe Steel, Ltd.
29/157.3 A ‘
g42a
Heat Transfer Tubing for WNatural Gas Evaporator

4,305,460 Yampolsky, J.S.
1981 Dec. 15, General Atomic Comvany
165/119
ONU2A
Heat Transfer Tube

4,306,619 Trojani, B.TL,
1981 Dec. 22
1657179
o422

Tuhe Provided with Inner Fins and Outer Fins or Pins,
particularly for Heat Fxchangers, and Method Therefor

4,351,392 Stockman, R. TF.
1982 Sep, 28, Combustion Fngineering, Inc.
1657186
ou2a !
"eat DBxchange Tube with Heat Absorptive Shield

4,345,644 Dankowski, D.B.
1982 aug. 24
1657154
qu21 /C
Nil Conler

1,716,743 Sstill, w.d.
1424 June 11
ou2n :
Heat Transmitting Tuhe

2,118,062 Stone, R.H.; and Tilley, E.P.
1938 May 28,
2577262
o428
Finned Tube

2,227,680 Townsend, A.J.; and Bascombe, F.J.
1941 Jan. 7,
2577262
0428
Finned Tubinag Or The Like
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2,234,423 ¥itrtmann, E. A.
1941 Mar, 11, Thermek Corp.
1227333
0428
Heatina Means

2,245,069 Clark, W.R.
1941 June 10,
2577262
0428 ]

Peat Transfer Unit

2,247,243 Kritzer, R, W,
1941 June 24, Thermek Corp.
29/157. 3
o421
Heat Exchange Element and Method of Making the Sanme

2,613,066 Newlin, J.S.
1952 0Oct. 7,
257/262.20
2428
Finned Tube Construction

3,022,049 ptrhott, R.W,
19¢2 Fob, 23,
257/262.13
2420
MNeat Txchanqge Tubing

3,032,536 Suszmann, M.
1962 May 1,
257/262.,16
2427
radiator Systen

3,174,319 Koyama, S.; Shida, J.; and Nakayama, K.
196% March 22,
72/96
80428
dMethod 3nd Apparatus Tor Manufacturing Integrally Finred Tuting

3,202,212 Rritzer, R.W¥.
1965 Aug. 24,
1657179
au2n
Heat Transfer Element

3,221,399 Karmazin, .J.
196% Dec. 7,
29/157.3
0423
Method Of Manufacturing Heat Exchanger
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3,269,459 pPopovitch, D.
1966 Ang. 390,
165/ 140
0u?28
Fxtensive Sur face Heat Exchanger

3,288,209 wall, A, J.; and Palmer, A.
1966 Nov. 29,
1657184
0428 )
Heat Transmitting Tubes Having Helical Pin Means

3,295,599 ODkamoto, Y. ETAL
1967 Jan. 3,
1657184
Q42D
_Heat Tranefer Pin Heat Ewchatging Tnhe

3,36040“0 Kritzerg R, 4,
1967 Dec. 26,
165/181
gu42m
Heat Exchanger Flements

3,384,165 Mathews, R.T.
1968 May 21,
1657122
ju28
Heat Exchanger

3,438,432 Gunter, A.Y.
1069 April 15, BHudsop Engineerinq
165/151
N428
Plate Fins

3,540,539 Kritzer, R.W,
1970 Nov. 17,
165/ 146
0428
Graduated Heat Fxchanger Fins

3,595,313 Burne, F.A.
1971 July 27,
1657181
0428
Modular Units And Use Thercof Tn Reat Exchangers

3,603,384 Huggqins, H.D.; and Dudley, C.J.
1971 Sept. 7,

1657181

ou2n

Expandatle Tube And Heat Exchanger
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21,692,105 O'Connor, J. M,
1972 Sept., 19,
165/181
3428
Heat Bxchangers
3,731,732 Awe, R.C.; Burton, J.C.: and Blank, T.G.
1973 May 8,
165/181

Ju2n
Tube And Fin Heat Fxchanoer

3,746,086 Pasternak, S.F.
1973 July 17,
1657181

Nu28
Heat Exchangers

3,752,228 Rosse, R,.C.
1973 auqg. 14,
1657184
2423
I-Type Segmented Finned Tube

2,781,85%9 O'CTonnor, J.M,
1974 Jan. 1,
29/157.38
QU428
Method Of Pabricating A Finned Heat Fxchange Tube

3,804,15° Searight, E.F.; and Brosens, P.T.

1974 April 16,
1657109

o428
Jet Tmpinpgement Fin Coil

3,819,509 ¥Xun, L.C.,
1974 May 14, Union Cartide Corp.
1657148
2u2B
Cross FPlow Heat Exchanger

3,84%,814 Kun, 1.C,
1974 Nov. S, Union Carhide Corp.
1657148

5428
Finned Primary Surface Heat Exchanger

3,877,517 Prasternak, S.F.
1675, April 15,
1657 146
0423
Heat TRxchangers
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3,885,936 Limebeer, G.J.N.
1975 May 27,
627304
0428 ,
Heat Exchanqgers

3,901,312 Pasternak, S.P.
1975 Aug. 26,
165/181
0428
Heat Pxchangers And Method Of Making Same

3,947,941 O'Connor, J.M.: and Pasternak, S.PF.
1976 April 6,
29/157.38
428
Method Of Making A Meat Exchanqger

3,976,126 Ruff, K.
1976 Aug. 24,
1657110 '
o428
Air Cooled Surface Condenser

3,983,935 Henrion, C.E.
1976 Oct.. 5,
165/166
ou2p
llcat Exchanger

4,034,804 Meijer, R.J.; and Mulder, J.
1977 July 12, U.S. Philips Corp.
1657148
0428
Motor-Car Radiator

4,071,934 Zolman, J.O0.; and Griewahn, C.O.
1978 Feb. 7,
29/157.3 A
Qu28
CFT Box Fin

u,095;6h8 Shipes, K.V.
1974 .Jjune 20,
165/ 162
ou28 ‘
Tube Bundles

4,098,332 Bratthall, L.; and Linstrom, B,
1978 July 4,
1657172
Qu2B
Pinned Tube Heat Exchanger Construction
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4,131,157 Laing, N.
1978 Dec. 26,
165/86
0428
Rotary Heat Exchangers

4,141,411 Kalnin, T.M. ETAL
1979 ¥eb. 27,
1657151
0428
Tubular Heat Exchanger

4,143,719 LaPorte, G.E.; Osterkorn, C.L.; and Marino, S.H.

1979 Mar. 13,

1657182

N428-

Heat Transfer Fin Surface

4,180,897 Chester, D.H.
1985 Jan. 1,
29/157.3 A
0428
e Method o f Fabricating Honevcoab Heat Exchanger

A4,302,62° Hatada, T.; Senshu, T.; Arai, A,; Harada, F.

Futawatari, H.:; Imaizumi, Y.; and Takeda, S.
1681 Nov, 17, Hitachi, Ltd.

1657 151

0428

Cross-Fin Tube Type Heat Exchanger

4,300,630 Trojani, B.L.
1981 Nov. 17
165/18 1

0428

Finned Metal Tube and Method €for Making the Same

4,311,193 VYerharghe, R.C,; and luggins, H.D.
1982 Jan, 19, Modine Manufacturing Company
1657 149
0428
Serpentine Fin Heat Exchanger

4,328,861 Cheong, A.S.; and Beldam, R.P.
1982 May 11, Borg-Warncr Corporation
1657151
0428
Louvred Fins for Heat Exchangers

4,332,291 Mulock-Bentley, D.
1982 Jun. 1, D. Mulock-Bentley and Associates
165/76
ou42n ' :
Heat Pxchanger with Slotted Pin Strips

-
.

Matsuzaki,

A.3



168

4,332,293 Hiramatsu, M.

1982 Jun. 1, Nippondenso Co., Ltd.
1657153

0428 '

corrugated Fin Type Heat Exchanger

4,368,776 Neqgita, J.; Yamada, Y.; Kaneko, H.: Ogino, T.

1983 Jan, 18, Nippondenso Co., Ltd.
1657133

0428

Aluminum Heat Exchanger

4,368,777 Grasso, G.

1983 Jan. 18, Centro Ricerche Fiat S.p.A. .
165/154 ) '

nu28

Gas-Liquid Heat Fxchanger

4,369,837 Moranne, J.-P.

1983 Jan., 25, Societe Anonyme des Usines Chausson
165/ 175

0428

mube for Tube-Plate Heat Exchangers

4,373,577 McMillen, R.G.

1983 reb, 15, International Harvester Co.
1657122

ouzy

Heat FExchanger Aessemhly

4,373,578 Saperstein, %.P.; El-Bourini, R.M.; and Munch, J.E.

1983 Feb, 15, Modine Manufacturing Company
1657141

Ju2nR

fradiator with Heat Fxchanger

4,375,832 Asselman, G.A.; Casteligns, A.P.J.; and Van Hénsvoort,

19831 Mar. 8, U.3. Philipe Corpn.
1657152

0u2n

Tahe and Finp Radiator

2,204,837 Pascale, M.

1941 June 10,
257/262

au2c . .
Heat Transfer Tube

2,247,243 ¥Kritzer, R.Y,

1941 June 214

29/7157. 3

ou2c

Heat RBxchange Element and Method of Making the Same

A J.
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2,463,997 rodgers, J.S.
1949 March 3,
29/157.3
nu2c
Method Of Making Externally And Internally Finned Tnbes

2,553,142 McCreary, K.
1951 Mmay 15,
297157, 13
nu2c
Method For Making Heat Exchangers

2,872,999 Soderstrom, S.H.
1959 Jan, 27, :
2577262, 29
042C : .
Heat Fxchange Element

2,905,447 Huet, A,
1959 Sept. 22,
2577262, 14
ny2c
Tutalar Heat Excharger

2,278,797 Tkelund, A.F,
1961 Aoril 17,
29/157.3
fu2cC
Tubular Pinned Metal Section And Manufacture . Thereof

2,998,228 Hust, A,
1961 Augq. 29,
257/262.,18
gu2c
Surface He2at Exchangers

3,111,168 Huet, A.
19€2 Nov. 19,
165/ 165
qu2cC
Heat BExchangers

3,128,821 Andersen, R. C.
1964 Apr., 14, Flexonics- Corp.
153771
0u2=
Corrugator for Metal Tubing

3,215,196 Pauls, T.F.
1965 Wov. 2,
157179
Qu2c .
Metal Fabrication
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3,289,756 Jaeger, U.R.
1966 Dec. 6, Olin Mathieson Chemical Corporation
1657155
n42C
Heat Exchanger

3,294,162 Loehlein, H.J.; and Curran, E.E,
1966 Dec. 27,
165/181
du2cC
Heat RFxchanger Construction And Method Por Making The Same

3,602,027 ¥luq, ¥W.A.; and ¥Ware, C.D.
1971 Anqg. 31, The Trane Company
72/90
au2c
- simultaneous Finning and Reforming of Tubular Heat Transfer Surface

3,856,079 Geppelt, E.H.
19748 Dec, 24,
1657184
gu2c :
Finned Tube Heat FTxchange Conductor

4,31,602 Cunningham, J.L.: and Campbell, B.,J.
1977 June 28,
297157, 3AH
Hu2z
Method Of making Heat Transfer Tube

4,765,264 Lewin, J.E,
1977 Dec 27,
237258, SBH
ou2c
Dloosd Cxygcnator With Inteqral H-X For Regnlating etc.

4,08€,959 Habdas, E.P.
1978 mav 2,
1657155
nu2c
Automntive 0il Cooler

4,171,815 Bucey, C,¥%,; Miller, K.Jd.; and Robinson, R.R,
197¢ Oct., 16
1657181
ou2c
Heat Exchanger Tube and Method of Making Same

4,317,268 Bowden, D,R.; and Novell, B.J.
1982 Mar. 2, Solar Limited, Inc.
29/157.,3 AH
Q42cC )

Process for Making a Heater Exchanger
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4,369,052 Funke, K.-H.
1982 Nov., 23, Funke Warmeaustauscher Apparatebau XG

1657160
pu2c

2,985,434 Boring, S.A.;Speca, FE.J.; and Zierak, S.J.

1961 ¥ay 23,
2577245

ou2n
Regenerator

3,853,234 Fowler, G.
1974 Nov. 26,
1657153
Qu2n
Meat Txchanqgers

2,789,797 Simpelaar, C.S.
1957 Aapril 23,
2577245

DU2E
Heat Fxchanqer Fin Structure

2,877,000 Person, F.W,
1959 March 19,
2577245
ou2% ,
Heat Exchanqer

2,892,613 Holm, S.
1959 June 390,
2577245

Q42% '
H-X And Cores And Extended Surface Flements Therefor

3,187,812 Staver, E,F.
196% June 8,
1657 185

ou2w A
Heat Dissipator For FElectronic Circunitry

3,209,062 Scholz, C.F.
195 Sept. 28,
174715

guz2s

Mounting And Cooling Syst, For Semi-Conductor Heat Gemerating Dev.

1,363,682 Hartley, D.E.
1968 Jan. 16,

1657181

DU2% ‘
Heat Exchangers Having Vortex Producing Vanes
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3,818,984 Nakamura, K.; and Kuroyanagi, M,
1974 June 25,
1657166
Nu2E
Heat FExchanger

4,229,146 lart, ¥W.F,; and Koenig, R.A.
1977 June 14,
1657 166
Ju2e
Corrugated Sheet Heat FExchanger

4,163,474 MacDonald, R.D.; Rose, R.K,; and Papsdorf
1979 Aug. 7 .
165/179
fu2e
Tinternally Finned Tube

4,171,015 Bucey, C.W.; Mller, K,J.: and Robinson, P.R.
1979 Qct. 16
165/181 ‘
QU42E :
Heat Fxchanger Tube and Method of Making Same

4,180,897 Chester, D.H.
19843 Jan, 1
297157, 3A
OU2% :
Method of Fabricating Honeycoftb Heat Fxchanger

4,337,826 Kritzer, R.¥.
1982 Jul, 6, Peerless of America, Inc.
165/ 151
0428
Heat Exchangers and Method of Making Same

4,346,762 vidal-Meza, G.D,.
1902 ang, 31, Caterpillar Tractor Co.
1657166
D42%
Heat EXChanger Plate laving Distortion Recigtant Oniform Pleats

4,368,779 Rujey, A.; and Cohemn, G,
1903 Jan. ‘18, Institnt Francais du Petrole
1657165
Qu2%8
Compact Heat Exchanger

3,117,625 Fraenkel, S.J.
1964 Jan, 14, Stanray Corp.
1657185
nuy2e
rilling Material for Heat Exchangers
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3,163,207 Schultz, R.T,
1964 Dec. 29,

165/68

Q2427
Heat Dissipating Mount For Flectronic Components

4,374,542 Rradley, J.C.
1983 Feb., 22,
1657 16 ¢

042F
ndelating Prismoid Modules

2,958,021 Cornelison, B.; and Wolff, F.A. Jr.
1963 Oct. 25,

3177234

2431
Cooling Arrangement Yor Transistors

2,960,114 Hinde, J.N,
1967 Nov. 15,
138738
2433
Innerfinned Heat Transfer Tutes

3,288,494 Koch, P.",.,; Pirsh, E.A.; anrnd Swenson, H.S.
1963 May 7,
138/37

f432a
Ribbed Vapor Generating Tuhes

3,339,631 McGurty, J.A.; and Necker, ¥,C,

1967 Sept. 5,
1657109
043

Heat ZExchanqger 1tilizing Vortex Flow

2,871,437 BRykov, ALV, ETAL

1975 March 18,
133/38

043
ffeat Exchange Apparatus

4,118,944 Lord, R.G.; Bussjager, R.C.; and Geary, D.F,
1978 oct. 19,
62/98

o043
High Performance Heat Fxchanger

3,299,949 Reurtheret, C.A.F,.
1967 Jan. 24,

1657185
0u3C
Device For Evaporative Cooling Of Bodies And Power Vacuum ectc.
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3,326,283 Ware, C.D.
1967 June 29,
1657181

0g3c
Reat Transfer Surface.

3,521,708 Webb, R.L.
1970 July 28,
165/ 186

ou3cC
Heat Transfer Surface Which Promotes Nucleate Ebulli tion

3,696,861 Webb, R.L.
" 1972 0Oct. 10,
1657133
ou3c
Heat Transfer Surface Havinq A ﬂ1qh 80111nq .. Cu[flcxcnt

3,768,290 Zatell, V.A.
1973 Oct. 30,
72/68

043C
Method of, Modlfylnq A Plnned Tube For Boiling Enhancement

3,881 342 Thorne, J.K.
1975 May 6,
72768 ‘

Qa3c
Method For Making Iuteqral Pinned Tubes For Submerged Boiling

4,040,479 Campbell, B.J.; and Rieger, K.R. .

1977 Aug. 9,
1657133

043C. :

Flnned Tube Having Enhanced Nucleate 80111nq Surface

4,059,147 Thorne, J.K.
1977 Nov. 22,
1657133

043C
Integral Flnnad ‘Tabe For submerqed Boiling Applications etc. .

u,o7u,753 Schmxttle, K.V.. and Starner, K.E.

1978 Feb. 21,
1657184
0a3c :

Beat Transfer In Pool Boiling
4,159,739 Brothers, W.S.; and Kallfelz, A.J.
1979 July 3 _ : '

1657133 -

043C )
Heat Transfer Surface and Hethod of Hanufacture
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4,159,735 Anderson, J.H.
1979 July 3
165740
©ou3p
Plate-¥in Heat FExchanger With Conttols Therefor

'3,“55,376 Beurtheret, C.A.E.

1969 July 15,
16571
. 043E

Heat FExchanger

4,159,735 Anderson, J.H.
1979 July 3
165740
043%
Plat e=-Fin Heat Fxchanqer ¥ith Controls Therefor

2,935,306 Beutheret, C. A, E.
1960 Hay 3, General Electric Company
2577250
043F

Vapor Cooling Apparatus for Electr1c Dlscharqe Devices

. 2,969,957 Beurtheret, C. A. E.

1961 Jan., 31, Compagnie Francaise Thomson-Houston’
2577250 '
o43r '
Electric Discharge Device Cooling Systems

3,046,428 Beurtheret, C. A, E, -
1962 July 24, Compagnie Francaise Thomson-Houston
313712 :
043r ' :

High Prequency Energy Interchanqe Device

3,046,429 Benrtheret, C. A. E.
1962 July 24, Compaqnie FPrancaise Thomson-Houston
313/12 .
043F . :
High Prequency Enerqy Interchanqe Device

3,089,318 Hebeler, H.K.
1963 NWay 14,
627467 '
043F
Hypersonic Coollnq Systen

3,235,004 Beurtheret, C.
1966 Feb., 15, Compagnie Francaise Thomson-Houston
165/ 185 :
043P ‘
Heat Dissipating Strncturc
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3,306,350 Beurtheret, C,A.E.
1967 Feh, 28, Compagnie Francise Thoason Houston-ﬂotchk1ss Brandt
165/105 :
043F
vlectron Discharge Tube Having Iaproved Cooling Means Therefor

)
’

3,367,415 Beurtheret, C.A.E,
1968 Feb, 6, Compagnie Francaise Thomson Houston-Hotchkiss Brandt
165/185°
Q43F
Anisothernm Evaporatlon Beat- Transfer Structure

3,384,160 Beurtheret, C.A.
1968 May 21, Compaqnle Francaise Thomson Houbton-ﬂotchklss Brandt
168774
0u3p '
Non-Isothermal Evaporation Type Heat Transfer Apparatus

3,390,667 Beutheret, C. A. E.
196R July 2, Compagnie Francaise Thomson Houston-Hotchkiss Brandt
J23/8
O u3F
Two-Stage Cooling System for Heat Machine Components

4,284,133 Gianni, S.J.; and Seeley, ¥W.HM.
1981 aug, 18, Dunham-Bush, Inc,
1657133
ouyn
Concentric Tubeée Heat Fxchauye Assembly with Improved In*nrna1
Fin Structure

4,367,791 Asami, T.
1983 Jan. 11, Kobe Steel Ltd.
165/109
Ou44n/D
Heat Transfer Tubing for Natural Gas Evaporator

3,273,599 Heeren, H.
1966 Sep. 20
128/70
n453
Internally Finned Condenser Tube

3,457,990 Theophilous, N.P.; and wanqg, D.I.J.
1969 July 29,
1657133
gusa - ‘
Mnltiple Passage Heat Exchanger Utilizing Nucleate Boiling

3,528,494 Levedahl, W,J,
1970 Sept. 15,
165/ 105
0454
Heat Pipe For Low Thermal Conductivity Working Pluids
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3,175,967 Kassat, H.
1965 March 30,
227189
0458
‘Air Cooled Condenser For Distilling Apparatus

4,166,498 Pujie, K, ETAL
1979 Sep, 4 .
1657133
045R
Vapor-Condensing, Heat-Transfer Wall

2,241,209 Lea, E.S.
1941 May 6,
2577236
f45C
Finned Condenser Tube

2,983,115 Caswell, H,E.
1961 May 9,
62/285
045C
Hedt Transfer Device With Condensate Drainage Means

3,450,193 Wolfe, W. Jr.
1969 June 17,
165/1
Qusc )
Corrugated Tubing

3,481,394 withers, J.G, Jr.
1969 Dec. 2,
1657179

JusC
Configuration Of H,T. Tubing For Vapour Condensation etc.

3,550,1‘?7 Witbers, Jr.. J.G.
1971, Feb., 2
72/96
n45¢C
Method and Apparatus for Making Heat Transfer Tubing

4,330,036 Satoh, Y; and Higqo, T,
1982 May 18, Kobe Steel, Ltd.
165/179

n45C
Construction of a Heat Transfer Wall and Heat Transfer Pipe

and Method of Producing Heat Transfer Pipe

2,812,701" Fenger, C.
1957 Nov. 19,
2577245
Gu5% .
Cross Flow Heat Exchanger
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3,225,824 Wartenberg, K.
1965 Dec. 28,
165/ 122 .

QU5E ‘ ..
Air Cooled Heat Fxchanger For Cooling Liquid Hedia

2,947,152 Bloem, A.T.
1960 Aug, 2,
f2/740
0u4sp
H-X Por Seperating Out Constituents From A Gas By Cooling

4,141,499 Woodhull,I.D. Jr.. and Liedel, T.H,
1979 Feh., 27, -

165/ 112

ousr

Condenser PHeader Cohstructior

4,366,859 Keyes, J.M,.
1983 Jan, 4,
1657184
046w
Refractory Heat FExchange Tube

4,374,542 Bradley, J.C.
1983 Feb. 22,
165/ 166
DURF
indulating Prismoid Modules

3,886,976 Xardas, A.; Larson, D.H.; and Nesbitt, J.D.
1975 June 3,
138/ 38
0524
Recuperator Having A Reradlant Insert

3,921,711 ¥estbhrock, A.d.
1975 Nov. 25,
165,109
0522
Turbul at ot

- 4,194,560 Matsuzaki, Y. .
1980 Mar., 25, Nihopn radiatar Co., Ltd.
1657141

N52A }
0il Cooler and Method for Forming It

1,931,268 Philipp, L.RA.
1933 Oct. 17, :
62/126
0547
Pefrigerating System
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4,186,798 Tseluiko, J.TI.; Kutsykovich, D.B.; Shabelnikova, L.A.,
Kholopov, V., Schekin, N.,G,, Gritsuk, L.D., Katsenelenbogen, L.B.
1984 Feb, S
1657147
o503
Tubular Conoled Members of Metallurgical Furnace

2,729,266 Hamgphrey, k. P,
' 1956 Jan., 3; Gereral Gas Light Company
153771
0627
Apparatus and Method for Making Spirally Corrugated Metal Tubes

3,213,525 Creighton, W.%.,; Evans, S.0.; and McMurdy, A.E.
1965 Oct. 26, :
29/157.3

3621 '
Method of FPorming An Internal Rib In The Bore Of A Tube

3,533,267 Bunnell, T. R. :
1972 Oct. 13, Turbotec, Inc.
72/299
627 )
Method and Machine for Spirally Corrugating Tubes

3,730,229 D'Onofrio, M. L.
1973 May 1, Turbotec,. Inc.
1387114
0R22 ,
Tubirqg Mnit with Helically Corrugated Tube and Method for Making
Same .

3,777,343 Hartford, M, L. D.
1973 Dec. 11, Spiral Tubing Corp.
29/157.3 R
062A '
Method for Forming a Helically Corrugated Concentric Tubing Unit

4,314,606 Muller, ¥,; Gauer, R,; WRalkenhorst, W.; and Wild, G.
1932 Feh. @, Hoechst Aktiengesellschaft
1656/163
2062C
Apparatus for a Treatment of Floving Media Which Causes Heat
Exchange ard Mixing

3,228,464 Stein, ¥.J,; and Banthin, C.R.
1966 Jan. 11,
165/166
N62D
corrugated Plate Counter Flow Heat Exchanger

2,610,835 Hytte, R.P.L.
1952 Sept. 16,
257724%

N62D
Plate Heat Fxchanger
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2,617,634 Jendrassik, G.

1952 Nov. 11,
2577245

062D

Heat Exchanger

2,623,736 Hytte, R.P,L,.

1952 Dec. 30,

257/245

062D - ‘

Plate Type Pasteurizer

2,872,165 Wennerberq, F.dJ.
-~ 1959 Feb. 3,

2577245
062D :
Plat e Type Heat Exchangers

2,932,891 Hiller, L.M.

1960 April 12,
2577256

062D : :
‘Heat Transfer Unit

2,952,&&& Jenssen, S.K.

1960 Sept. 13,
257/245
Ne2N

Heat Exchangers Of The Plate type

2,995,344 Hryniszak, WH.

1961 Aug. 8,

257/ 245

062D

Plate Type Heat Exchanger

3,207,216 Donaldsom, D.H.

¢

3

3,469,626 Wright. F.¥.; and Wilson,

1965 Sept. 21,
165/1u8

062D

Heat Exchanger

.J‘ 1' 165 Katmai.‘ifl, J.

1967 March’'28,
165/ 109

062D .
Reat Exchanger

1969 Sept. 30,
1657166

062D

Plat e Heat Exchangers
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3,532,161 Lockel, F.A.
1970 Oct. 6,
1657167
0620
Plat e Type Heat FExchanger

3,559,722 Schauls, J.L.; and Duncan, F.D.
1971 FPeb. 2, ‘
159/ 16

062D
- Method And Apparatus For Two Phase H,X., Fluid Distribution etc.

i

3,590,917 Huber, J.; and Poth, L.
1971 July 6, '
1657167
0620 '

Plate Type Heat Exchanger

3,608,629 Cowans, K.W.
" 1971 Sept. 28,
165/165
062D :
Flow Compensator FPor Exchanger Apparatus

3,650,321 Kaltz, K.L.
1972 March 21,
1657106 ‘
062D
Sheet Metal Radiator Assembly

3,669,186 Schauls, J.dJ.
1972 June 13,
165/166 '
062D .
Distributor For Plate Type Heat Exchangers Having End Headers

. 3,757,856 Kun, L.C,

1973 Sept. 11,

165/166

062D , .

Primary Surface Heat ®xchanger And Manufactq;e There of

3,759,322 Nasser, G.E.D.3 and Waldmann, H.
1973 Sept. 18,
165/ 16 ¢
062D
Heat Exchanger

3,759,323 Dawson, H.J. ETAL
1973 Sept. 18,
165/166

062D
c-Flow Stacked Plate Heat Exchanger



182

3,807, u95 Stadmark, N.H.G,
197u April 30,
165/167

062D
Heat Exchange Elates

3,827,343 Darm, ¥.J.
1974 Ang. 6, :
98/115

0620. ‘
Grease Collectlnq Heat Exchanger Installatlon

3 831, 664 Pogson, J.T.
197u Aug. 27,
165/80
062D
Heat Pipe Interfaces

3,862,661 Kovalenko, L.H. ETAL
1975 Jan. 28,
165/166

062D
Corruga ted Plate For -H-X And H X wlth Said Ptc.

3,931,854 Ivakhnenko, V.V, ETAL
1976 Jan. 13, '
1657166

062D '
Plate Type Heat-Exchange Apparatus ¢

3,983,191 Schauls, J.J.
1976 Sept. 28,
261/114R

062D
Rrazed Plate Type H-X For Nonadiabatic Rectification

3,995,688 Darm, ¥..J.
- 1976 Dec. 7,
165/165

0620 4
Air To Air Heat Exchanger

4,002,201 Donaldson, D.M.
1977 Jan. 11,
1657140

062D .
Multiple Fluid Stacked Plate Heat Exchanger

4,016,928 Bartels, E.L,; and Fleming, R.B.
1977 April 12,
1657 141

062D
Heat Exchanqger Core BHaving Fxpanded Netal Heat Transfer Surfaces
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4,73,3u0 Parker, K.O.
1978 Feb. 14,
1657166
0620
Forned Plate Type Heat Exchanger

4,108,242 Searight, E.F.; apd Planagan, P.
1978 Aug. 22,
1657164
062D
Jet Impingement Heat Exchanger

4,129,710 Forster, S.; and Kleemann, F.
1978 Aua. 29,
1657165
062D
Heat Exchanger

4,109,711 Kleine, C.A.; and ¥iddleton, V.L.
1978 Aug. 29, L
1657170
062D v
Heat Exchange Panel

4,120,351 Kleine, C.A.; and Middleton, V.L.
1978 oct. 17, ‘ '
1657170
062D
Heat Exchange Panel W®ith Iyproveq Header

4,128,125 Bor-jesson, L.R.; and Johansson, L.A.
1978, Dec. 5, ‘
165/163
062D
.Spiral Heat Exchanger.

4,131,159 Long, W.d.
1978 Dec, 26,
165/166
062D
Heat Exchanger

4,133,377 Lallee, de.Jd.; narie, G; and Moracchioli,
1979 Jan. 9,
1657118
062D
Thin-Pilm Heat Exchanger

4,146,090 Makayama, Y.; and Komana, N.
1979 Mar. 27,
1657166
062D
Plate Type Heat Exchanger

Re.
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4,162,703 Bosaeus, J.A.
1979 July 31
165/ 167

062D A
Plat e-Type Heat Exchanger

4,176,713 Fisher, H.
1979 Dec., U
165/166

. 0620
Plat e-Type Heat Exchanger

4,183,403 Nicholson, T.P.
1980 Jan, 15
1657166

062D

Plate Type Heat Exchangers

4,313,474 Bengtgoon, P, .
1982 Feb, 2, Carl Johan Lockmans Ingenjorsbyra
1657148 : '

0620
Plate Heat Exchanger

3,860,065 Schauls, J.J.
1975 Jan. 14,
165/166
062E .
Distributor Por Plate Type Heat Exchanger Haviuy Side Headers

4,144,933 Asselman, G.A.A.; and Castelifns, A.P.J.

1972 Har 20'
1657124

N62E
Heat Exchanger

4,148,357 Forster, S.; and Kleemann, M.

1979 April 10,

1657140

062E )

Heat Tzxchanger Matrix for Dcouporative Heat Evchange etc.

4,223,723 Hilal, M.A.
19089 Sep, 23, Wisconsin Alumni Research Foundation
165/133 :

063F
Heat Transfer in Boiling liquified Gas

3,240,683 Rogers, F.A.
1966 March 15,

202/173
065D _ _
a Water To Produce etc.

Distillation Apparatus For Treating Se
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3,371,709 Rosenblad, C.F.
1968 March 5,
1657115
065D .
FPalling Film Plate Heat Exchanger

3,759,057 Slaasted, R.S.; and Dudley, J.C.

1972 Sept. 18,
62793
065

4,139,054 Anderson, J.H.
1979 Feb, 13,
165/76
265D
Plate FTin Heat Exchanger

4,180,129 Sumitomo, H,
1979 Dec, 25, Hisaka Works, Ltd.
1657110 :
¢65D
Plate Type Condenser

n P,
Method Of Cooling A Gas And Removing Hoistnre Therefroe

. 4,182,41) Yoshida, K.; Kobayashi, K.; and Sumitomo, H.

19890 Jan 8, Hisaka Works Ltd.
1657110

265D

Plate Type Condenser

. 4,182,411 Sumitomo, H.; Fukami, K;, Kobayashi, K.; Doi,

¥. and Yoshida, K.

1983 Jan. 8, Hisaka %Works Ltd,
1657110

065D o

Plate Type Condenser

4,184,542 Sumitomo, H,
1980 Jan, 22, liisaka Works, LL4d,
165/166
0€ESH
Plate Type Condenser

4,228,850 Sumitomo, H.
1987 Oct, 21, Hisaka Works, Ltd.
1657110
065D 4
Plate Used in Condenser

4,235,179 Uehara, H.; and Miyoshi, M.

M., Kavanispi,

1983 Oct, 28, Haruo Dehara; .Tokyo Shibaura Denki Kabushiki Kaisha

1657113
265D
Plate Type Condensers
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4,285,395 Masutani, K.y Horiguchi, A.; and Sumitomo, H.
1981 Ang 25
165/110
065D .
Structure of Pluid Condensing and Heat Conducting surface of
Condenser

1,770,208 Kemnal, J.
©1933 July 8,
0722
Alr Heater

191€,337 Schmidt, H.A.
1933 July 4,
072A
Heat Tnterchanging Apparatus

2,397,104 Saha, A,.P.
1937 Oct., 26,
257/248
072n
Heat Exchange Apparatus

2,161,887 Ramsaur, W.PR.
1939 June 13,
138738
- 072A
Turhulence Strip For Radiator Tubes

3,071,159 Coraygioso, C.B.,
1963 Jan. 1,
138738
072n
Heat Exchange Tube

3,407;97Y Pennoy, W.R.
1968 Oct. 29,
165/85
4724
Heat Txchanger

3,605,872 Brault, J.
1971 Sept. 20,
165/ 1
072A » ' .
Method Causing Liquid To Plow In Stream Of Annular Cross Section

1,783,938 Chartet, A.
1974 Jan. 8,
1657166
8722 . :
Pisturbing Device And Heat Exchanger %Tmbodying The Same

-



187

3,879,081 Rleppe, B.; and Tcrqérsen, 0.

1975 March 11,

138/38

0722

Heat Exchange Conduit

4,044,796 Smick, R.H.
1977 Aug. 30,
138738
6727
Turbulator

4,090,559 Meqerlin, F.E,
1978 May 23,
165/179
0721
Aeat Transfer Device

4,336,838 Fly, R.J.
1982 Jun. 29,
1657109 T
072A
Heat T xchange Turbulator

2,360,094 Arvins, N.A.; and Arvintz, A.A.

1944 Oct, 10,
2577233

072F

Heat Exchanger

3,747,670 Palm, L.J.; and Palm, R.B.
1973 July 24,
16571
N72F
Thermal Fluid Heater

3,)55,643 Beurtheret, C.A.E,
1962 Sept. 25,
2577250
073
Heat Exchangers

2,517,654 Gauqler, R.S.
1952 iAug. 8,
261799
073rF
Refrigerating Apparatus

2,950,604 Gambill, ¥.R.; and Greene,
1960 Aug. 139, '
62/5
N74A :
Heat Transfer Method



188

3,423,294 Sephton, H.H,

1969 June 21,

203/10

0741 ‘ :

Vortex Flow Film Distillation Process
3,648,754 Sephton, H.H.
1972 march 14, '

1537132
Surface & Heat & Mass Transf

074A ,
Vortex Flow For Enhancing Interfacial

3,232,341 ¥#oodworth, L.R.
1966 Feb, 1,
165/111
075A
Condenser
R'E.

3.675,710 Ristow,
1972 July 14,

165/1
075A -
High Efficiency Vapor Condenser and Method

3,457,982 Sephton, H. H.
- 1969 July 29,
159/13
" N76A '
Tvaporation and Distillation Apparatus

- 34,130,902 dackenroth, J.?, III: and Bode, H.B.
1978 Dec, 26,
2/7
081p '
Cooling Hathband
4,128,061 Mitchell, R.C. ETAL
1978 Nov. 7,
16571
082F _
Thermal Fnerqy Storage Unit
3,604,504 RKessler, S.¥%. Jr.; and Hess, J.L.
1971 Sept. 14, :
165/10%
083n
Flexible Heat Pipe

3,665,573 Werner, R.¥.; Alexander, E.E.; and Comstock, I.J.

1972 May 30,
29/157.3

0831
Method Of Fabricating A Heat Pipe
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3,892,273 Nelson, B.E.
1975 July 1,
165/105
083A

3 Heat Pipe lobar ¥icking Arrangment

3,598,180 Moore, R.,D. Jr.

1871 Aug. 10,

1657133

H81C

Heat Transfer Surface Structure

2,517,654 Gaugler, R.S.

1950 Aug. 8,
261799

083F .
Refrigerating Apparatus

3,152,774 Wyatt, T.
1964 Oct. 13,
244/
0837 .
.Satellite Temperature Stabilization Systen

3,229,758 Grover, G.M.
1966 Jan, 18,
1657105
283F
Evaporation-Condensation Heat Transfer Device

3,840,069 Fischer, %.:; and Gamnmel, G,
1974 Oct. 8,
1657125
08uA ,
Heat Pipe With A Sintered Capillary Structure

4,353,415 Klaschka, J. T.; and Davies, M. J.
1982 Oct., 12, United Kingdom Atomic Fnergy Authority
165/ 10 4. 21
N3ua '
Heat Pipes and Thermal Sigphons

3,762,468 Newson, I.H.; and Hodgson, T.d.
1873 Oct, 2,
1657177
J848
Heat Transfer Members

2,970,669 Berason, S.
1261 Feb, 7,
183/2
285A
Condensing Filter
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3,837,396 Newton, A.B.
1974 Sept. 24,
165/111
085A
Vertical Surface Vapor Condensers

3,846,254 Sephton, H.H, .
1974 Nov., 5,
203/11
085a . ' .
Interface Enhancement Applied To Evaporation Of Liquids

3,903,962 Newton, A.B.
1975 Sept. 9,
1657110
- QRGN .
Condensa te Guiding Apparatus For Vertical Condensiny Tubes etc.

3,989,704 Newton, A.B.
1976 Nov. 2,
165/ 111
085
Condenser Inserts

3,762,468 Newson, I.H.:; and Hodgson, T.D..
1973 Oct. 2,
1657177
0858
Heat Transfer Members

3,508,608 Roe, R.C.
1970 April 28,
165/179
085C
Condenser Tubes

3,613,779 Brovn, C.B.,
1971 Oet. 19,
165/133
085C : ‘
Apparatus For Obtainihg High Heat Trausfer In Palling Water Film

4,305,460 Yampolsky, J.S.
1981 Dec¢. 15, Gruwral Atowmic Company
1657179
0R5C
Heat Transfer Tube

4,237,970 Dehara, H.; and ¥iyoshi, M.

: 1982 ‘Dec. 9, Haruo Uehara; Denki Kabushiki Kaisha
165/110 .
085D ‘ :
Plate Type Condensers



u,

3,
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3iu,605=8unitomo, H.; Doi, H,; Kobavyashi, K.:AFukami, K.: and

Ravanishi, K. o ,
1982 Peb, 9, Hisaka Works, Ltd.
1657110

085D

Condenser

152,774 Wyatt, T.
1964 Oct. 13,
2644 /1
085F |
Satellite Temperature Stabilization System:

229,759 Grover, G.M.
1966 Jan, 18,
165/105
085¥ ,
Evaporation-Condensation Heat Transfer Device

109,709 Honda, I; Takasu, S; and Onuki, Y.
1978 Aug. 29
165/105
085F

Heat Pipes, Process and Apparatus for Manufacturing Same

223,539 Webb, R.l,3; and Mougin, L.J.
1980 Sep. 23, The Trane Company
627476
086C

Apparatus for Absorbing a Vapor in a Liquid and Absorption

Rrefrigeration System Incorporating Same

534,555 Webb, J.E.
970 Oct. 20,
60/217
092A

Laminar Flow Enhancement

621,905 Hedstrom, B.
1971 Nov. 23,
165/1
094a

Method Of Improving The H.T. In A Tonbe Of An Evaporrator etc,

452,147 Narbut, P.; and Moore, C.lL.
1969 June 24,
174/16
101F

Noncondensable Gas - Condensable Vapor Cooled Electri. Transformer

916,337 Schuwidt, W.A.
1933 July 4,
10217
Heat Interchanging Apparatus
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3,878,885 Deronzier, J.C. ETAL -
1975 April 22,
165/1 '
10517 . : : S
Method Por Causing Condensation In Drops On H-X Tubes

3,878,885 Deronzier, J.C. BETAL .
1975 April 22,
16571 ' .
1058 : _
Method For Causing Condensation In Drops On Heat Exchanger Tubes

3,547,185 Fissenberg, D.N..
1973 Dec. 15,
165/1
0sC o . .
Method FPor Promoting Dropwise Condensation On Copper etc..

1.838,043 Sherwvood, T.K.
1931 Dec. 22,
112F
Apparatus And Method For Heat Exchangers

2,439,775 Kennedy, W.W.
1948 April 13,
257/259
112
Heat Exchanger

1,347,059 Laing., N.
1967 Oct. 17,
62/325
112
Heat Puup

3,502,137 pawlowski, J.
1972 March 24,
165/1
112.
Method Of Intensifying H.T. In Worms Having A Sifngle Spiudle

3,844,341 Bimshas, J. Jr.: and Hickey, E.S.
1974 Oct, 29, :
165/86
112
Rotatable Finned Heat Exchanger Device

3,955,617 Walsh, J.C.
1976 May-11,
165/94
112
Svept Surface ‘Heat -Fxchanger With Dual Heat Exchange Media
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3,973,623 sarll, P.G.
1976 Aug. 19,
165/94
112 )
Heat Exchange Apparatus

4,072,182 Cheng, D.Y. . ' -
1978 Feb. 7, .
165/1
112
Pressure Staged BHeat Exchanger

4,094,165 Sisk, F.J. 7
1978,June 13, . . N
62/115 > .
112 : ,

‘Loss Heat Suppression Apparatus And Method Por Heat Pump

4,094,170 Rantor, F.V,.

1978 June 13, .

62/499

112 .
Rotary Thermodynamic Apparatus

4,121,654 Stockman, R.F.
1978 oOct. 24,
165/6
112
Dry Cooling Tower

4,126,177 Smith, R.L,; and Yann, C,C,
1978 Nov. 21,
165/91
112
Pual Scraped Surface Heat Exchanger

4,133,375 Ducasse, J.C.V.:; and Bouvet, J,
1979 Jan. 9,
165/92 N
112 ~
Vertical Heat Exchanger

3,410,533 Penney, ¥W.R.
1968 Nov. 12,
259/9
112A
Mixina Equipment

4,369,835 Goudy, P.R., ir. ' :
1943 Jan., 25, B.J., Landis, K.J. Landis, P.R. Goudy, Jr.
1657154
1122 ) :

Thermal Fnerqy Transfer Apparatus and Method
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- 3,156,455 Boulet, C, A '
1964 Nov, 10, Holo-Flite Intl. Inc,
. 263721
1128 ' '
- T Methods of Effecting Heat Exchange and Heat Transfer Devices Therefor

" 3,529,661 Tousch, T.

1970 Sept. 22,

165/87

1128

Rotary Material Processor with Hollow Material Contacting Elements

3,724,094, Appel, D.W.; and Hong, S.H.
C 1973 apr. 3, Kimberly-Clark Corp.
347124
1128
Rotary Drying Drum

4,134,540 Myreen, B,
1980 Jan. 22, RA-Skippiong LLA,
165/92 :
1128 :
Rotary Heat Exchanger

" 24731,24% Christian, J. D.
1956 Jan 17,

257/79

112¢C A

Heat Bxchange Dsvice

. 2,733,898 Christian, J. D.

‘ 1956 Feh, 7,

2577101

112¢ .
Hollow Screw Conveyor Flight

2,793,159 Christian, J. D,
1956 July 3, Holo-Flite Inc.
287779
112C
Heat Transfer Device

2,916,807 Christian, J. D.
1959 pec. 15,
29/156.8
112C
Heat FExchange Fquipment

2,917,284 Christian, J. D.
1959 pec. 15,
2577112
112C
Heat Exchange Apparatas
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3,687,434 Dyskin, F.M, ETAL
1672 aAug. 29,
266724
1134 '
Hollow Tyre 0Of Rotary Furnaces & Method Of Equalizing Tyre Temp.

3,814,172 Shore, D.T.
1974 June 4,
165/12
122D
Heat Exchangers

2,514,797 Robinson, R.S.
1853 July 11,
257773
1322
Heat Exchanger

2,664,274 Yorn, G,A.; and Rubin, F,L,
1952, Dec. 29,
257773
1322 _
Method And Apparatus Employing Sonic Waves In Heat Exchange

‘3,368,612 Kartluke, H.; and Boyd, C.A,
1268 Feb, 13,
165/1
133¥
Suparheating Prevention And Boiling Control

3,224,485 Blomgren, 0.C. Sr. FTAL
1965 Dec. 21,
158 /1
141A
Heat Control Device And Method

1,980,821 pPalueff, K.K.
1924 Nov,., 13,
1757 265
1817
~ Means For Cooling Rlectrical Apparatus

2,604,936 Kaehni, W.IL.; and Kaehni, F.J.
1952 July 29,
1587113
141F _
Method And Apparatus For Controlling the Generation 0Of Heat

3,137, 184 Meyers, P.G.
1964 June 16,
77/55
1417
Tool Cooling Apparatus
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3,224,497 Blomgren, 0.C..Sf. ETAL
1965 Dec. 21,
165/2
1417

Method And Apparatus For Lowering The Temperature Of A Heated
Body

3,670,606 Blomgren, 0.C. Sr.; and Blomgrem, O.C. Jr.
" 1972 June 20,
82/1 C
141F
Method & Apparatus For Cooling Workpiece And/Or The Cutting etc.

3,735,175 Blomgren, O,C. 'Jr.
1973 May 22,
313760
141p
Method Por Removing Heat From ¥ithin A Vacuum And From etc.

2,605,377 Kaebni, W.L.; and Kaehni, F.J.
1952 July 29, '
219719
142A . '

Heat Exchange Method And Apparatus

3,37¢,644 Daily, W.B.; and Speca, E.J.
1968 Feb, 27,
16571
1424
Method Of Increasing The Rate Of Heat Transfer

1,835,557 Burke, S.P.
1931 Dec. 8,
142F
Heat Transfer

2,935,305 Beurtheret, C.A,E,
1960 May 3, '
2577259
142P
Electric Discharge Device Cooling Systen

3,756,587 Steigervald, K.H.
1962 Oct. 2,
25771
142F
Met hods Of Effecting A High Rate Of H,T. From A Heated Surf. etc.

3,224,497 Blomgren, 0.C. Sr. ETAL
1965 Dec. 21,
165/2
142r :
Method And Apparatus For Lowering The Temperature Of A Heated Body
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3,448,791 Clark, J.
1969 Juane 10,
165/1
142F
Methods And Apparatuses For Energy Trans fer

3,526,268 Robinson, M.
1970 Sept. 1,
16571
142F
Corona Discharge Heat Transfer

3,747,284 Lyczko, F.J.
1973 July 24,
517267
142F
Cooling Apparatus

3,872,917 Blomgren, 0,C. Sr.; and Blomgren, 0.C, Jr.
1975 March 25,
165/1
142F
Cooling Anparatus And Method For Heat Exchangers

2,962,265 Van Luik, Jr., F.W.
: 1960 Nov. 29,

257/43

145B

Vapor-Liquid Phase Conversion

2,962,265 vanLuik, F.¥W,., Jr.
196) Nov. 29,
257743
145C
Vapor-Liquid Phase Conversion

2,790,310 Green, F.H.
1957 April 30,
62/136
1582
Axial Flow Vortex Tube Mechanism

3,916,984 pProperzi, I.
1975 Nov. 4,
1647278
152
Cooling Device For Continuous Casting Machine

4,347,897 Sumitomo, H.; and UYehara, H,
1982, Sep. 7, Hisaka Works, 1ltd.
1657167
1520 :

Plate Type Heat Fxchanger
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1,728,602 Beckman, J.B8,
1929 Aapril 9,
1537
Cooler

3,261,905 Allen, B.F.
1966 JInly 19, General Elactric Ccmpany
174/15 '
1837
Stationary Induction Apparatus Cooling Systenm

4,349,068 Coury, G. F.
1982 Sep. 14,
16571 '
1542 -
Mol hod for Twprove:d Heal Trausles

3,675,712 Ristow, RL.E.
1972 July 11,
16571
1551
High Tfficieuncy Vapor Condenser-and. Method

2,890,722 Loebel, F.A.; and Ewing, R,
1959 June 156,
1387/ 38
1622
Heat FExchanger Tube

4,751,898 Yoshino, ¥.:; and Oquri, 1.
1977 Oct. 4,
1657 16F

162F
Static Heat And Moisture Exchanger

2,181,927 Tuwnsend, A.J.
1936 Dec. 5,
297157.3
1651 ‘
Aeat Exchanger And #ethod Of Making Same

3,797,559 Paul, R.S.:; and Weiler, D.¥.
1974 Marcoh 19,
185 /1
16527
Rotary Heat Exchanger And Apparatus

4,007,774 withers, dr., J.G.
1977 fah, 15, 00OP Tnc.
165/1
C22A

Heat Zxchanas Apparatus and Method of Controlling Fouling Therein
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